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Meeting Report of Working Group General Aspects
[bookmark: dbreak][bookmark: s2]During the 31st meeting of Working Party (WP) 5D held in Fukuoka Japan, the General Aspects Working Group met three times to consider the input contributions, to discuss the [IMT.EXPERIENCE] and to consider the results of activities during the 31st WP 5D meeting, respectively (see Documents 5D/ADM/205, ADM/220 and 5D/ADM/223(Rev.1)).
Five Sub-Working Groups (Sub-Working Group Usage, Sub-Working Group AV, SubWorking Group PPDR, Sub-Working Group Circular and Sub-Working Group RA-19 Preparation for SG 5) and one Ad Hoc (AH MTC) were activated to consider the documents and proceed to develop the deliverables assigned to them.
	Group
	Chairman
	Chairman’s Report(TEMP/)

	SWG Usage
	Ms. Jayne STANCAVAGE
	650

	SWG Circular
	Mr. Yong WU
	618

	SWG AV
	Mr. Geraldo NETO
	639

	SWG PPDR
	Mr. Bharat BHATIA
	637

	SWG RA preparation for SG 5
	Mr. HyungJin CHOI
	602

	AH MTC
	Mr. Stuart COOKE
	647



–	The 1st General Aspects Working Group meeting
Working Group General Aspects has considered those input contribution assigned in 5D/ADM/205 during its 1st meeting.
Input documents: 5D/1021, 1024, 1031, 1060, were noted. There was a view on 5D/1031 whether WP 5D needs to reply liaison to ITU-T Study Group (SG) 13, so it was decided to reconsider 5D/1031 in the 2nd  meeting of General Aspects Working Group.
–	The 2nd meeting of General Aspects Working Group
Input Documents 5D/1070, 1075, 1083, 922, 926, 938, 941, 946, 953, 958, which are related to the work of [IMT.EXPERIENCE], were considered during the 2nd General Aspects Working Group meeting. After review on the new input documents to 31st WP 5D meeting, General Aspects Working Group agreed to continue the work of [IMT.EXPERIENCE]. Consequently, Sub-Working Group IMT.AV was tasked to consider all inputs and carry forward documents for further development of the main body of [IMT.EXPERIENCE].
After its second meeting, a view on the input document 5D/1031 was raised again to the Chairman of General Aspects Working Group that WP 5D would need to reply a Liaison to ITU-T SG 13. Chairman suggested to develop a draft reply liaison which aims to highlight the different role of two sectors. Then the draft was submitted to its 3rd meeting for the consideration.
–	The 3rd General Aspects Working Group
In the beginning of the 3rd meeting, Chairman proposed to add some documents. The meeting adopted those changes as 5D/ADM/223(Rev.1).
•	SWG AV
In addition to the Chairman’s Report of SWG IMT-AV, a view was raised that the conformity with Radio Regulations needs to be considered on the development of [IMT.EXPERIENCE].
In discussions regarding the status of Working Party 5D's development of a draft new Report M.[IMT.EXPERIENCES], some administrations requested that the document be elevated to PDNR status. These administrations noted the considerable effort exerted by all participants to reach compromise text following the activity over the last seven meetings of Working Party 5D. These administrations also noted that Working Party 5D should continue to make all efforts towards consensus, supporting further contributions to the next meeting, with a view to elevate the document to a draft new Report at the next meeting of WP 5D. Some other administrations noted that only the main body of the document has been reviewed and that additional time is necessary for full review of the content within the Annexes of the Working Document. Participants are encouraged to contribute to the next meeting to help advance the unresolved issues outlined in the Chairman's Report of SWG-AV.
The Chairman of SWG-AV also report that the work of the revision of Report ITU-R M.2373 is stable and proposed WP 5D Plenary consideration for the submission to SG 5. Meeting agreed to submit to WP 5D Plenary.
Consequently the related liaison statement to ITU-R WP 6A, 6B and 6C is also proposed for the consideration of WP 5D. Meeting also agreed.
•	SWG USAGE
In the consideration of [IMT.by.Industry], a view was raised that the word ‘industry’ may differentiate unnecessarily the use of IMT among membership of Union. After some discussion on the improvement of current title of [IMT.by.Industry], the identifier was proposed to modify as [IMT.USAGE]. Meeting agreed so. Chairman of General Aspects Working Group proposed that he will take further consultation with concerned members and would propose a revised title which could remove the concern. After consultation with members Chairman proposes the new title as ‘The emerging usage of terrestrial component of IMT’. Furthermore, [IMT.USAGE] was carefully reviewed by Chairman of SWG USAGE again to minimize the use of the word ‘Industry’ and ‘Sector’ where necessary.
SWG USAGE therefore proposed a draft liaison statement to WP 5A and ITU-T SG 17 to inform the completion of [IMT.USAGE]. Meeting agreed to submit it for the consideration of WP 5D Plenary.
SWG USAGE also drafted a reply liaison statement to WP 1A on their work on the revision of ITUR SM.2351-1 on Smart Grid Utility Management System. The liaison statement informs [IMT.USAGE] includes information on the use of IMT to facilitate smart grid applications.
•	SWG PPDR
SWG PPDR has worked to further update Report ITU-R M.2291-1 and also updated its workplan. SWG also drafted a liaison statement to inform WP5A on its progress of the work.
•	SWG CIRCULAR
SWG Circular has started to develop two Addenda to Circular Letter 5/LCCE/59. One is to inform the Evaluation Workshop during 32nd Meeting of WP5D and the other is to inform the summary of input of candidate technology of IMT-2020.
Those two Addenda will be finalized in 31bis and 32nd of WP 5D meetings, respectively.
•	SWG RA preparation for SG 5
This SWG has been reviewing the related ITU-R Questions, Resolutions and Opinions. It will be continued and finalized in time for the consideration of WP 5D with aim to provide WP 5D view to SG 5.
Input document 5D/1105 will be carry forward to the next WP 5D meeting.
•	Ad-Hoc MTC
Ad-Hoc MTC has developed Report ITU-R M.[IMT.MTC], which addresses the technical and operational aspects of terrestrial IMT-based radio networks and systems supporting MTC applications, as well as spectrum needed, including possible harmonized use of spectrum to support the implementation of narrowband and broadband MTC infrastructure and devices.
Chairman of Ad-Hoc MTC identified two issues during his report to General Aspects Working Group, which are the upgrade of the status of document for the submission to SG 5 and an unresolved title of Table 1. After lengthy discussion, the Chairman of Ad-Hoc was tasked to consult with concerned members to resolve the title. The Chairman of General Aspects Working Group proposed the document will be submitted to WP 5D Plenary after resolving the issue on the title of Table 1. After the meeting, it was resolved such that a new footnote across the text in the Table 1 should be as follows:
“In some cases, the operation of IMT-based Narrowband MTC with respect to the concerned administrations may be used under a non-interference and non-protection basis, where required”.
After WP 5D Plenary approved the [Preliminary] draft new Report ITU-R M.[IMT.MTC] and a liaison statement to WP 5A to inform the completion of work is proposed for further consideration of WP5D Plenary.
•	Draft Reply Liaison to ITU-T SG 13
General Aspects Working Group has considered a draft reply liaison statement to ITU-T SG 13, which emphasized the collaboration and the different role of two Sectors. After some improvement of proposed draft Liaison, meeting agreed to submit for the consideration of WP 5D.
•	Future work
During the 31bis meeting of WP 5D, the following works should be further progressed:
–	Work on the preparation of RA-19 to support SG 5;
–	Work for further progress on the development of a preliminary draft new Report ITU-R M.[IMT.EXPERIENCE];
–	Work for the finalization of one Addendum to Circular Letter 5/LCCE/59;
–	Work on the further update on Report ITU-R M.2291-1.


Appreciation
I would like to express my appreciation to all participant and all SWG Chairmen and Ad-Hoc Group Chairman for the excellent work. I also thank to Dr SAMPATH to assist Chairman during the 3rd meeting. My special thanks should also be extended to SWG USAGE Chairman, Ms. Jayne Stancavage and Ad-Hoc Chairman, Mr. Sturt Cooke for the completion of the development of a [Peliminary] draft new Report ITU-R M.[IMT.USAGE] and a [Peliminary] draft new Report ITU-R M.[IMT.MTC], respectively.
	Kyu-Jin WEE
	Chairman, General Aspects Working Group
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Meeting report of SWG AD-HOC MTC
Ad-Hoc MTC a number of times to further progress the working document towards a draft new Report ITU-R M.[IMT.MTC] ‘The use of the terrestrial component of International Mobile Telecommunications (IMT) for Narrowband and Broadband Machine-Type Communications’.
The Ad-Hoc considered the following input documents in relation to IMT.MTC:
	[ 1044 ]
[ 1061 ]
[ 1084 ]
[ 1095 ]
	India (Republic of)
Iran (Islamic Republic of)
Japan
Djibouti (Republic of), Egypt (Arab Republic of), Jordan (Hashemite Kingdom of), United Arab Emirates


Based on these input documents the document has been updated and is offered to WG General Aspects for consideration and with a view to remove ‘Preliminary’ and elevate this document to a ‘Draft New Report’.
A number of improvements to the report have been made
–	Emphasise that the report is focused ‘terrestrial’ aspects.
–	Add more detail on broadband MTC aspects to provide more balance to the report.
–	Reduce the amount of technical description text to make the report shorter and more focused in section 5.
–	Add more detail on the three modes of narrowband IoT (in band mode, channel edge mode and channel mode) in section 5.
–	Clarifying the aspects of spectrum below 1GHz and in the range 1-6 GHz in section 6.
–	Add a few further examples of frequency arrangements in table 1 such as 452.5457.5 MHz / 462.5-467.5 MHz, 1 710-1 785 MHz / 1 805-1 880 MHz, 1 9201 980 MHz / 2 110-2 170 MHz.
–	Further clarify the technical aspects description and more clearly distinguish Narrowband IoT, Enhanced MTC and Extended Coverage GSM IoT.
Two topics to be considered in the Working Group General Aspects Plenary are:
–	the elevation of the document;
–	the title of Table 1.
The Ad-Hoc Chair would like to thank all the participants for their contributions and willingness to further progress the document.
	Stuart COOKE
	Chairman, Ad-Hoc MTC
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Meeting report of SWG PPDR
Sub-Working Group (SWG )PPDR met two times and considered the two input contributions in Documents 5D/1045 from India and 5D/1047 from USA along with the carried forward working Document in Attachment 3.5 of Chairman’s Report (Document 5D/1011).
It was noted that both the input contributions have proposed an updated work plan for preliminary draft revision of Report ITU-R M.2291 while US contribution have also proposed edits to the working document from the previous meeting. Based on further discussions in the meeting an updated workplan was considered and approved and the same has been submitted for approval under Document 5D/TEMP/596 (Rev. 1).
The working document was also updated and the same is to be carried forward in the Chairman’s Report for seeking further inputs to the next meeting of Working Party (WP) 5D. The updated working document is available in WP5D/TMP/597 (Rev. 1).
The meeting also decided to send a liaison statement to WP 5A as a first step in updating the tables contained in Annex 1 of Report ITU-R M.2291. These updated tables will be further considered at the next WP 5D meeting for sending to 3GPP and other external organisation for further updating as required based on the inputs received from WP5A 
The output documents from SWG PPDR are:
1	Work Plan (Document 5D/TEMP/596 Rev.1) – for inclusion in the Chairman’s Report
2	Working Document (Document 5D/TEMP/597 Rev.1) – for inclusion in the Chairman’s Report
3	LS to WP 5A (5D/TEMP/598 Rev. 1) – for sending to plenary for approval and sending to WP 5A
Chair SWG appreciates the support of all participants to the SWG meeting.
	Bharat Bhatia
	Chairman, SWG PPDR
	(Bharat.Bhatia@itu-apt.org)
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WORKING DOCUMENT TOWARDS A PRELIMINARY DRAFT REVISION OF REPORT ITU-R M.2291-1
The use of International Mobile Telecommunications (IMT) for broadband
Public Protection and Disaster Relief (PPDR) applications
(Question ITU-R 229-4/5)
(2013-2016)
1	Introduction
This Report addresses the current and possible future use of International Mobile Telecommunications (IMT), including the use of Long Term Evolution (LTE)[footnoteRef:1] and IMT-2020, in support of broadband public protection and disaster relief (PPDR) communications as outlined in relevant ITUR Resolutions, Recommendations and Reports. The Report further provides examples for deploying IMT for PPDR radiocommunications, and case studies and scenarios of IMT systems to support broadband PPDR applications, such as data and video. [1:  	LTE and LTE-Advanced also known as Evolved Universal Terrestrial Radio Access Network (EUTRAN) is an IMT terrestrial radio interface in Recommendation ITU-R M.1457 §§ 5.1 and 5.3 and Recommendation ITU-R M.2012, Annex 1. Throughout this Report (including the Annexes), the term “LTE” has been used to refer to both LTE and LTE-Advanced.] 

Public protection and disaster relief (PPDR) is defined in Resolution 646 (Rev.WRC-15) through a combination of the terms “public protection radiocommunication” and “disaster relief radiocommunication”, which are defined in Resolution 646 (Rev.WRC-15). The first term “PP” refers is defined asto “radiocommunications used by responsible agencies and organizations dealing with maintenance of law and order, protection of life and property and emergency situations”. The second term “DR” refers is defined asto “radiocommunications used by agencies and organizations dealing with a serious disruption of the functioning of society, posing a significant widespread threat to human life, health, property or the environment, whether caused by accident, natural phenomena or human activity, and whether developing suddenly or as a result of complex, long-term processes”. A number of studies of PPDR radiocommunications have been carried out within the ITU, based on Resolution 646 (Rev.WRC-15) and Report ITU-R M.2377-0 [1], as well as in external agencies [2] [4] [5] [6] [10].
2	Background
IMT specifications and related systems have drastically changed Advances in the global mobile communications landscape, in particular for commercial markets, where the  have brought the general consumer in many countries has gained broadband access to and new advanced applications making use of information databases, media content, and general Internet capabilities.
In the past pPublic safety radiocommunications and other governmental mission critical communications have traditionally relied on used narrow band systems. However, public safety organizations are also the demanding for ubiquitous coverage, mobile radiocommunications of video, and high bit rate data-rich applicationshas increased considerably, and the emerging trend towards increased reliability of “voice-over-Internet protocol (IP)” (VoIP) for use in the field, with the result that the mobile broadband capabilities are becoming increasingly important to public safety organizations.
To respond to the mobile broadband networks increasing data demand on mobile broadband networks, an increase in capacity by including more spectrally efficient advanced radio technologies is foreseen by public safety network operators are deploying spectrally efficient advanced radio technologies to increase capacity, and advanced systems that will operate anywhere the first responder happens to be. If broadband PPDR applications are based on use IMT systems, then there may be a benefit from increased economies of scale and more rapid technology evolution.
It is also useful to understand how IMT-based specifications and standards can play a vital role by enabling broadband PPDR applications. PPDR communications are predominantly mission critical because these aid in the protection and safety of the life or property on a day-to-day basis as well as in response, rescue, and recovery efforts before, during, and after emergencies and disasters. The ability of PPDR agencies to react quickly, inter-communicate and work together in close coordination with each other, as well as their ability to communicate with resources that are farther away, will heavily influence the outcome of an emergency, whether it be a forest fire, a traffic accident or a terrorist threat. With the ever-increasing scale of responses to emergency situations and increased number of responding agencies and authorities, administrations have increasingly recognized how new PPDR applications based on IMT systems may be able to serve or support broadband PPDR communications. The use of IMT for broadband PPDR applications could open up new ways of working, increase the effectiveness of emergency management and improve interaction within and across PPDR organizations. Section 3 details the existing and planned capabilities of IMT that support broadband PPDR applications. Section 4 introduces some of the planned capabilities of IMT-2020 that could support broadband PPDR applications.
PPDR applications could be supported on commercial IMT networks to either complement the dedicated PPDR networks in certain areas where dedicated networks may not be economically viable or directly integrate PPDR applications, so as to reduce the overall cost of deploying a dedicated PPDR network. See § ection 4 5 on details some approaches for supporting broadband PPDR applications using IMT.
3	Existing and planned capabilities of IMT that support broadband PPDR applications
IMT supports higher data-rates, reliability, resiliency, and capacity of mobile networks in comparison to legacy communications networks. The term “IMT” is the root name that encompasses all of IMT2000, IMT-Advanced and IMT-2020 collectively[footnoteRef:2]. This section focuses on the capabilities of IMT-2000 and IMT-Advanced, which will allow the introduction of PPDR applications. [2: 	Resolution ITU-R 562, “Naming for International Mobile Telecommunications”.] 

In particular, LTE and LTE-Advanced systems have attractive capabilities of providing a broadband Internet Protocol (IP)-based network supporting voice, data and video services as an IMT radio interface. This section describes capabilities and key features of LTE as an example of an IMT system for supporting broadband PPDR applications.
Other IMT radio interfaces described in Recommendation ITU-R M.1457 and Recommendation ITUR M.2012 may also support PPDR applications.
3.1	Capabilities of IMT systems to support broadband for PPDR communications
Annex 1 describes LTE capabilities that can be used as a base to develop broadband mission critical applications. It shows a correlation between Report ITU-R M.2377-0 requirements and the LTEbased system capabilities including those incorporated in the IMT-2000 and IMTAdvanced radio interfaces. Section 4 will outline capabilities that can be made available by IMT-2020.
It should be noted that the LTE IMT specifications are continually being enhanced through new releases. New capabilities or enhancements to existing capabilities may be under consideration that could enhance the capability and/or performance of LTE when utilized in a PPDR application. Annexes 2 to 6 provide case studies and example scenarios of using IMT to support broadband PPDR applications.
3.2	Advantages of LTE IMT systems for PPDR agencies
The following features and benefits make LTE IMT particularly suitable for PPDR applications as compared to traditional PPDR systems and provide unprecedented capabilities for public safety.
3.2.1	Better performance
The numerous technology advances of LTE IMT bring better overall performance. End users will certainly notice an improved experience, and the technology itself will be more reliable. Multipleinput multiple-output (MIMO) technology, for example, is used with LTE.
MIMO puts several antennas – rather than one – on a single tower and on the devices. With more antennas working for the same communication, performance (coverage and capacity) is significantly improved without the need for additional bandwidth or increased transmitting power. Recently, studies have been initiated on 3D MIMO. This additional ability for the network to detect elevation may also enhance the existing location services in IMT to provide a z-axis element to public safety. This would greatly enhance the ability to locate first responders at an incident scene.
Orthogonal frequency division multiple access (OFDMA) is another technology that is used with LTE. It maximizes the use of available spectrum far better than previous technologies. This is a key attribute because there is a finite amount of spectrum available for use. The improved spectral efficiency lets the system optimize bandwidth data capacity, number of users, and user experience.
For public safety, a new category of UE that has higher output power is also an example of how end user may experience improved performance.
What this means for public safety agencies: Improved situational awareness; potential for increased coverage and capacity.
Two-way voice (MCPTT, VoLTE), real-time high-definition video, device to device (D2D) and large data file distribution integrated with incident management databases, including Geographic Information Systems (GIS), provide for immediate, dependable communications during incident response, where the responder needs it. With LTE, voluminous amounts of information can be exchanged from anywhere, instantly, in many ways. Collaboration utilizing these tools ensures effective sharing of information in task force operations.
3.2.2	Simplified, IP-based architecture
The all-IP architecture of an LTE network requires fewer elements, which reduces complexity and results in lower capital expenditure (CAPEX) and operational expenditure (OPEX) as well as lower latency. LTE is also extremely scalable, which makes it easy to accommodate a significant number of users. All-IP architecture is also more flexible, making it easy to inter-connect nodes, build pathways between nodes for increased resiliency and availability, and automatically change the logical paths between nodes if needed.
In today’s commercial marketplace, operators are reducing network complexity and cost by leveraging a common IP architecture for their fixed and mobile needs. Public safety agencies can benefit from the same efficiencies. Best of breed technologies and solutions from the commercial sector – augmented with public safety specific features, such as ruggedized devices for first responders – will provide reduced cost, reduced complexity, and superior service for the public safety market. The IP architecture that may be deployed will be also capable of extensions for specific operator needs such as SON.
What this means for public safety agencies: Unified communications and enhanced day-to-day operations
Voice, video, and data on one end-to-end IP network results in reduced complexity and lower costs through greater efficiency. LTE supports telemetry and remote diagnostics, which means information, may be sent automatically to mobile devices and analyzed remotely. As a result, first responder personnel have instant remote access virtually anywhere to databases to access vehicle records or suspect’s files, for example, or to submit reports electronically. Public safety personnel can be more effective when paperwork and waiting times are reduced, anywhere they happen to be.
3.2.3	Low latency and low packet loss
Low latency and low packet loss are particularly important for services such as conversational voice (including VoIP and Push to Talk), conversational video (including live streaming) and real time interactive applications with fast call set up.
The LTE architecture has been designed to provide for low latency, and low packet loss. It additionally includes quality of service (QoS) management with up to nine service classes defining a wide range of priority, budget and error loss rates to support these and other applications. Also see § Section 3.2.7.
With LTE users typically experience a low latency in certain defined QoS classes applicable to the services indicated above. Too much latency degrades the quality of service and application performance and can frustrate the end user.
What this means for public safety agencies: Streaming video
LTE gives new meaning to the phrase “a picture is worth a thousand words”. Seeing what’s happening at an incident scene – while the situation is unfolding – is much more helpful than hearing about it. LTE provides real-time transmission of high-definition video, as well as detailed images of crime and disaster scenes, suspects, and more.
If an officer is not responding by radio, a dispatcher can instruct the squad car to activate and/or remotely control a camera and autonomously transmit video to the dispatcher.
3.2.4	Greater interoperability
LTE has a number of advantages related to roaming partner network interoperability: commercially standardized protocols and interfaces mean that more public safety personnel can talk to one another, agencies and individuals can be on the same communications platform, and there is support for an open device ecosystem.
What this means for public safety agencies:
–	enhanced cooperation and lower costs;
–	move away from “special” or proprietary and expensive technologies;
–	allow roaming onto commercial networks when necessary, facilitating broad partnerships between public safety and commercial carriers;
–	communicate seamlessly with other emergency responders. When other first responders join on a public safety LTE network, inter-agency communications is greatly enhanced;
–	leverage growing amounts of information – text, images, and video – received by Public service answering points (PSAPs) from the public through mobile devices.
3.2.5	Network security
LTE makes use of some of the most advanced mechanisms available for air interface and network security. Air interface security features and capabilities protect the LTE device, network elements, and traffic from attacks originating over the air interface. Network security features and capabilities protect the LTE network elements and traffic from security attacks generated in the wireline transport network and external devices connected to the Evolved Universal Terrestrial Radio Access Network (EUTRAN) and the evolved packet core (EPC) network.
End-to-end security is achieved with strong data encryption in the devices and network. This includes encryption at the base stations which provides over-the-air ciphering and integrity validation as well as security over land lines connecting the base stations to the EPC using IPSec. Mutual authentication between the network and devices ensures system integrity.
If further security enhancements are required, LTE could accommodate them.
What this means for public safety agencies:
–	communicate securely and reliably;
–	enables secure communication;
–	enables security between network elements for an end-to-end security policy;
–	eliminates tampering with over-the-air information;
–	throughput capability enables implementation of additional end-to-end security layers, if needed;
–	mutual authentication means rogue devices will not jeopardize operations;
–	provides the basis for a secure and reliable communication between devices and data centres.
3.2.6	Network sharing
The concurrent use of the network by multiple entities with distinct functions and roles means assetsharing must be done in a manner amenable to all parties. Standard network-sharing methods are available to ensure multiple entities have access to their fair share of resources without hindering each other’s operations.
What this means for public safety agencies: Share resources
–	spectrum resources can be concurrently used;
–	spectrum-sharing can be tailored based on mutual agreements;
–	distinct encryption levels can be provided;
–	traffic can be segregated.
3.2.7	Quality of service and prioritization
With its all-IP architecture, the LTE network must rely on QoS controls to handle different types of services and prevent congestion. In that regard, QoS functions are spread across the whole LTE network domain, including the user equipment (UE), base station, EPC, and IP/multiprotocol label switching (MPLS) backhaul/backbone segments. LTE standards define a comprehensive framework to support end-to-end QoS – from the terminal to the edge of the EPC. Each user and each application per user can be translated into a set of QoS parameters (data rate, latency, packet loss rate and priority) to enable guaranteed and differentiated delivery of each individual application end-to-end. Further, LTE introduces priority mechanisms, including pre-emption, to distinguish between higher and lower priority sessions and UEs. In the event of congestion, this enables the network to prioritize the most critical services/users by pre-empting resources from less critical applications/users. Finally, the rules of QoS can be changed dynamically, ensuring for instance that a group assigned to an incident will have priority over other first responders that may also be in the incident area but that are not part of the response team. QoS continuity when roaming is ensured subject to local policies.
What this means for public safety agencies:
–	assure QoS for mission-critical activities;
–	intelligent sharing of air resources and network capacity;
–	traffic prioritization, especially critical during incidents;
–	enable quality of experience.
3.2.8	Bandwidth flexibility
LTE can be ﬂexibly deployed with a wide range of channel sizes, or carrier bandwidths. These can range from 1.4 MHz wide up to 20 MHz. LTE works well at any level within this range. In the future evolution of LTE (LTE-Advanced, first defined in 3GPP Release 10), it is possible to aggregate multiple bandwidths to achieve transmission bandwidth in excess of 20 MHz (up to 100 MHz).
What this means for public safety agencies:
–	flexibility and scalability;
–	flexibility to fit in existing but disparate spectrum slices (e.g. at 400 MHz);
–	system performance scalability as additional spectrum becomes available.
3.2.9	Simultaneous use of multiple applications and grade of service
IMT systems will allow operators to modify their networks for a variety of unique services. For example, voice services require low latency and jitter unlike bandwidth-hungry data and video streaming media applications. Because IMT systems tightly control latency and jitter on links used for voice, while appropriately adjusting for various other types of data, IMT has the ability to deliver both voice and data services on the same network infrastructure. On the downlink, the base station directly controls the scheduling of traffic and the allocation of network resources and through appropriate scheduling the operator can optimize use of the downlink bandwidth. On the uplink, there are several scheduling methods available to the operator, depending upon the QoS requirements for the service flow.
3.2.10	Coverage and spectrum usage/management
Multiple-input multiple-output (MIMO) is a technique for multi-antenna communication systems that relies on the presence of multiple, independent radio-frequency chains and antenna, both at the base station site, and on the subscriber device. For a given bandwidth and overall transmission power, MIMO technology provides a significant increase in throughput and range. In general, MIMO technology increases the spectral efficiency of a wireless communication system and exploits environmental phenomena. For example, MIMO systems exploit multipath propagation to increase data throughput and range and reduce bit error rates. Experts consider MIMO to be a form of smart antenna technology. MIMO and single-input single-output (SISO) are both supported in IMT systems. SISO employs a single antenna on the mobile set and at the base station. MIMO can facilitate the deployment of networks that meet the high coverage and reliability requirements of PPDR.
3.2.11	Capabilities (e.g. talk group configuration)
LMR systems use a broadcast method for talk groups, where multiple mobile stations share a common downlink channel. Multicasting, a similar capability, has been defined for IMT systems to support video and audio conferencing, gaming, and other applications. This type of transmission permits multiple mobile stations in a network to share a common downlink channel.
LTE provides features relevant for PPDR group communications as shown in the Table 1 below. LTE standard includes features such as group voice call services and ensures that the new functionalities will meet the required security targets.
TABLE 1
System features and radio layer features
	System features
	Group communication service enablers

	
	Proximity services

	Radio layer features
	Frequency band support

	
	Power level support

	
	Radio enablers for system features



Group Communication Service Enablers (GCSE) in LTE provides basic platform support for group communications such as multicasting and group management. That is, group voice calls require a group call application in the terminals and a respective application server in the network on top of the GCSE support. Similarly, other group communication functions may require an application (the same or a different one).
Proximity Services (ProSe) is direct terminal to terminal communications in LTE, which enables the direct mode operations (DMO) similar to DMO in narrow band networks. Both ‘in-band’ and ‘out of band’ options of ProSe are being studied in 3GPP, referring to operating in the same band as the IMT network (outside the coverage or within coverage requiring some cooperation from the network) or in a separate band. ProSe operation in a separate band requires to identify such dedicated spectrum with associated usage conditions.
3.3	Other IMT capabilities
LTE supports Public Warning System (PWS), which enables the public to receive timely and accurate alerts, warnings and critical information regarding disasters and other emergencies. As has been learned from disasters such as earthquakes, tsunamis, hurricanes and wild fires, such a capability is essential to enable the public to take appropriate action to protect their families and themselves from serious injury, or loss of life or property.
LTE operates in a number of frequency bands, particularly in some of the bands listed for PPDR in Resolution 646 (Rev.WRC-15). For one of these bands, a high power UE capability is being defined to meet the needs of PPDR agencies in this band.
4	Planned capabilities of IMT-2020 that could support broadband PPDR applications
Many of the IMT-2020 new use cases defined in Recommendation ITU-R M.2083 will require very high data rate communications, a large number of connected devices, and ultra-low latency and high reliability applications. These critical capabilities of IMT-2020 could have important advantages for public safety applications.
4.1	IMT-2020 usage scenario from Recommendation ITU-R M.2083 and its application for PPDR: Enhanced Mobile Broadband
Public safety users will expect mission critical experience at major events such as mass rallies, processions, games and events in the presence of a large number of concurrent users. In such areas, there would be the presence of a large crowd with a high traffic density per unit area and a large number of handsets and machines/devices per unit area. Police, fire brigades, and ambulances need highly reliable audio visual connectivity in crowded environments and machine-centric devices.
During a high-speed chase of criminals on highways and in cities, public safety agencies need mission critical voice and video applications with high mobility. IMT-2020 is expected to offer robust and reliable connectivity solutions to such highly mobile users and communicating machine devices.
4.2	IMT-2020 usage scenario from Recommendation ITU-R M.2083 and its application for PPDR: Ultra-reliable and low latency communications 
Public safety agencies need instantaneous and highly reliable connectivity. The low latency and high reliability communications of IMT-2020 is the most important enabler for the future development of new human centric applications in public safety such as Mission Critical video.
4.3	IMT-2020 usage scenario from Recommendation ITU-R M.2083 and its application for PPDR: Massive machine type communications 
Real-time robotic devices to diffuse explosive devices, to handle dangerous substances, or to control industrial fires need the design of new applications based on machine-to-machine (M2M) communication with real-time constraints. Such applications require much higher reliability and latency than what is envisaged in today’s human centric communication systems. Real-time traffic control optimization, emergency and disaster response are other examples of where low latency and high reliability can support public safety agencies.
4.4	Possible IMT-2020 applications for public safety agencies.
The following three areas represent initial examples of how IMT-2020 could be used by public safety agencies
4.4.1	Application example 1: Connected emergency responders
The Connected Officer has the power to stream video, access information and collaborate in real time. Situational awareness and real-time collaboration increases with interoperable voice and mobile data applications. Officers with mission-critical voice and data, updated threat warnings and automatic health and status monitoring may be in a safer environment. By completing work tasks in the field, efficiency increases, costs are reduced and communities are potentially safer. In the future, emergency responders and police personnel will have a number of connected devices on their person and will benefit from being connected as shown in Figure 3 below. 
These connected devices on an emergency responder could include: 
1	Officer POV Camera
2	360 degrees Body Worn Cameras
3	Augmented Reality visual display
4	Multi-stream Audio Communication
5	Virtual Partner
6	Biometrics
7	Gun Holster sensor
8	Integrated Power Management
9	etc.
A significant number of such connected devices are expected to use IMT-2020 systems. 
4.4.2	Application Example 2: Next generation public safety vehicle 
The emergency vehicle of the future will include multiple high-resolution cameras for recording video and scanning license plates on every side, and an integrated console that controls lights, radio, sirens, PA system, gun holster sensors/alert and digital video recorder activation. Everything supports one purpose – to make the officer safer, smarter, faster and ready for what’s next.
Pulling vehicles over is safer with license plate scanning, streaming video back to dispatch or backup, and the ability to switch on lights and sirens remotely. In a major incident, the officer would be able to stream video from the scene, plot nearby sensitive locations, coordinate a multi-agency response and share information with everyone who needs it – in real-time.
All the devices on board a connected vehicle will be able to talk to each other, and also with the control centre, and exchange data and videos using IMT-2020 technologies.
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4.4.3	Application Example 3: Connected Drones and unmanned aerial vehicles
Drones and unmanned aerial vehicles are becoming a key enabler of public safety activities. High resolution video feeds of a large area can be shared instantly using a high capacity IMT-2020 mobile network with command centres. These can deploy video analytics and other next generation policing tools to manage public safety situations proactively. Drone technology will improve situational awareness and response during incidents in a large way and be deployed more widely when IMT-2020 becomes available.
45	Approaches for supporting broadband PPDR applications using IMT
45.1	IMT offers a high degree of flexibility for supporting broadband PPDR applications. In particular, there are a number of different approaches in relation to accommodating the broadband communications needs of PPDR agencies including:
–	deployment of a dedicated PPDR network owned and operated by the PPDR agency or controlling entity, based on IMT systems;
–	deployment of a dedicated PPDR network owned and operated by a commercial entity under negotiated contract arrangements for the PPDR organization, based on IMT systems;
–	a combination of a dedicated PPDR network owned and operated by the PPDR agency (or entity) and commercial network services, based on a common IMT system, to facilitate roaming where the PPDR agency as a preferential subscriber with suitable assigned priority, under negotiated contract arrangements;
–	integrating PPDR as an application on a public network, either sharing the commercial IMT network operator’s IMT infrastructure as a closed/private sub-network (e.g. as a virtual private network (VPN)) under specific contract arrangements, or as a preferential subscriber with suitable assigned priority.
45.2	There may also be a need for ruggedized IMT user devices and other special arrangements to meet various PPDR deployment situations.
45.3	During disaster situations, some infrastructure may be affected, but others may still be operational. The surviving infrastructure can be important to support PPDR operations. In the case of IMT, the dynamic use of commercial infrastructure would be a great advantage of the harmonized use of commercial IMT technologies by PPDR systems. The traffic on a PPDR network is likely to be higher at times of emergency such as natural disasters and major public disorder than at ‘normal times’. At these times, it is possible to add extra IMT channels to the PPDR network or increase the width of channels already in use. This could, for example, enable spectrum to be used for PPDR at times of emergency that cannot be made available on a permanent basis.
56	Case studies of applications of IMT to broadband PPDR
56.1	Case studies of approaches in various countries are outlined in Annexes 2, 3 and 4.
56.2	An example scenario of using LTE for PPDR at a chemical factory fire is given in Annex 5.
56.3	A case study of a PPDR deployment utilizing partitioning of the service capacity on a national IMT network is given in Annex 6.
67	Summary
This Report has considered how the use of IMT, and LTE in particular, can support current and possible future PPDR applications. The broadband PPDR communication applications are detailed in various ITU-R Resolutions, Recommendations and Reports; and this Report has assessed the LTE system capabilities to support these applications. This Report has also considered the benefits that can be realized when common radio interfaces technical features, and functional capabilities, are employed to address communications needs of public safety agencies.
This Report describes the features and benefits that make LTE particularly suitable for PPDR applications as compared to traditional PPDR systems. These features and benefits include:
–	greater economies of scale;
–	enhanced interoperability;
–	better performance;
–	simplified IP-based architecture;
–	low latency;
–	enhanced security;
–	enhanced network sharing;
–	enhanced quality of service and prioritization;
–	bandwidth flexibility;
–	simultaneous use of multiple applications; and 
–	enhanced spectrum efficiency.
In addition, case studies have been provided in Annexes 2 to 6 that offer real-world examples of ways in which administrations are employing IMT to support broadband PPDR applications.
78	Acronyms, abbreviations
[Editor’s note: This section needs to be updated based on the new material added.]
3GPP	Third Generation Partnership Project
BB-PPDR	Broadband Public Protection and Disaster Relief
BS	Base station
CAD	Computer aided dispatch
CAI	Common air interface (CAI)
CAPEX	Capital expenditure 
D2D	Device to device
D2D	Device-to-Device (D2D)
DMO 	Direct Mode Operation
EMC	Electromagnetic compatibility
EMI 	Electro Magnetic Interference
EMP	Electromagnetic Pulse Protection
EPC	Evolved packet core
ESD	Electrostatic-sensitive device 
E-UTRAN	Evolved Universal Terrestrial Radio Access Network
GIS	Geographic Information Systems
HAZMAT	Hazardous materials
IMT	International Mobile Telecommunications (includes IMT-2000 and IMTAdvanced)
IP	Internet protocol
IPSec	Internet protocol security 
LMR	Land mobile radio
LTE	Long term evolution
MCPTT	Mission Critical Push-To-Talk
MIMO	Multiple-input multiple-output
MPLS	Multi protocol label switching
MS	Mobile station
OAM	Operation, administration and maintenance
OFDMA	Orthogonal frequency division multiple access
OPEX	Operational expenditure 
P25	Project 25 Narrow-band radio interface standard for use by PPDR operations source developed by TIA
PLMN 	Public Land Mobile Network
PPDR	Public protection and disaster relief
ProSe	Proximity Services (ProSe) is direct terminal to terminal communications in LTE
PSAP	Public service answering points 
PWS	Public Warning System
QoS	Quality of service
RAN 	Radio Access Network
SISO	Single-input single-output
SON	Self-organizing network
TETRA	TErrestrial Trunked RAdio (TETRA) system. Standard developed by ETSI
UE	User equipment
VoIP	Voice-over-Internet protocol 
VoLTE 	Voice over LTE
VPN	Virtual private network
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Annex 1
[Editor’s note: It would be advisable to update the Tables in Annex 1 (Tables 2-4) to reflect IMT-2020 capabilities. As 3GPP indicated in 5D/913: “Features relevant to PPDR continue to evolve to include enhancements and fulfil new requirements. The LTE radio technology addresses the PPDR use case and LTE (Rel. 15 and onwards) is part of the 3GPP proposal for radio interface technologies to be included in IMT-2020. NR radio technology is also providing solutions that could be used to provide PPDR applications, such as those based on the URLLC use case. 3GPP technology provides support to PPDR within the IMT2020 framework.”, it is proposed to request Tables 2-4 be updated by 3GPP to reflect Rel.15 at a minimum.]

LTE IMT technology capabilities which can be used as a base
to develop mission critical applications 
Tables 2, 3 and 4 herein provide details of the LTE IMT specifications that support the PPDR requirements outlined in Annexes 4 and 5 of Report ITU-R M.2377. As broadband PPDR applications need to provide the capabilities of earlier narrowband and wideband applications, the separate tables in Report ITU-R M.2377 have been consolidated here to reflect the overall capabilities of LTE IMT systems.
The use of the term ‘enabled’ in the column entitled “Support and 3GPP Release Number”, in the tables below, indicates that the specifications make it possible for an implementation to provide the functionality described, although this functionality is not listed in the specifications. Further, functionality under development but for which specifications have not been completed is listed as ‘not supported’. Some ‘not supported’ functionality and additional functionality not listed in the tables below will be added in successive releases.
TABLE 2
PPDR applications and examples[footnoteRef:3] [3: 	This Table 2 combines the requirements listed in Report ITU-R M.2377-0 in Table A4-1 “Generic/narrowband part”, Table A4-2 “Additional wideband part”, and Table A4-3 “Additional broadband part”.] 

	Application
	Feature
	PPDR Example
	Support and 3GPP Release Number

	
	
	
	

	Voice
	Person-to-person
	Selective calling and addressing
	Supported; 
Rel. Independent

	
	One-to-many
	Dispatch and group communication
	Supported in R13

	
	Talk-round/ direct mode operation
	Groups of portable to portable/mobile-mobile in close proximity without infrastructure
	Supported in R13

	
	Push-to-talk
	Push-to-talk
	Supported in R13

	
	Instantaneous access to voice path
	Push-to-talk and selective priority access
	Supported in R13

	
	Phone interconnect
	Telephone call from/to radio subscriber
	Supported; 
Rel. Independent

	
	
	Dispatcher terminal
	Supported; 
Rel. Independent 

	
	
	Multi select
	Supported; 
Rel. Independent

	
	CAD
	Computer aided dispatch
	Supported;
Rel. Independent

	
	Security
	Voice encryption/scrambling
	Supported; 
Rel. Independent

	Facsimile
	Person-to-person
	Status, short message
	Supported; 
Rel. Independent

	
	Emergency alert
	Pressing the emergency button causes alert at the TG or dispatcher
	Supported; 
Rel. Independent

	
	Security
	Data encryption/scrambling
	Supported; 
Rel. Independent

	
	One-to-many (broadcasting)
	Initial dispatch alert (e.g. address, incident status)
	Supported; 
Rel. Independent

	Messages
	Person-to-person
	Status, short message, short e-mail
	Supported; 
Rel. Independent

	
	One-to-many (broadcasting)
	Initial dispatch alert (e.g. address, incident status)
	Supported; 
Rel. Independent



TABLE 2 (cont.)
	Application
	Feature
	PPDR Example
	Support and 3GPP Release Number

	Security
	Priority/instant-aneous access
	Man down alarm button
	Supported; 
Rel. Independent

	
	Emergency alert
	Pressing the emergency button causes alert at the TG or dispatcher
	Supported in R13

	
	Emergency call
	Priority voice call caused by pressing the emergency button
	Supported in R13

	Location
Telemetry
	Location status
	GPS latitude and longitude information
	Supported; 
Rel. Independent

	
	Sensory data
	Vehicle telemetry/status
	Supported; 
Rel. Independent

	
	
	EKG (electrocardiograph) in field
	Supported; 
Rel. Independent

	
	
	Environmental information including sensory data on air quality, temperature, contamination, radiation levels etc.
	Supported; 
Rel. Independent

	Database interaction (minimal record size)
	Forms based records query
	Accessing vehicle license records
	Supported; 
Rel. Independent

	
	
	Accessing criminal records/missing person
	Supported; 
Rel. Independent

	
	
	Computer aided dispatch directly to field resources
	Supported; 
Rel. Independent

	
	Forms based incident Report
	Filing field Report
	Supported; 
Rel. Independent

	Messages
	E-mail possibly with attachments
	Routine e-mail message
	Supported; 
Rel. Independent

	Privacy
	Security
	Data encryption/scrambling
	Supported in R13

	Data Talkaround/direct mode operation
	Direct unit to unit communication without additional infrastructure
	Direct handset to handset, on-scene localized communications
	Supported in R12 (enabled via L3 network) 
Fully supported in R13



TABLE 2 (cont.)
	Application
	Feature
	PPDR Example
	Support and 3GPP Release Number

	Database interaction (medium record size)
	Forms and records query
	Accessing medical records
	Supported; 
Rel. Independent

	
	
	Lists of identified person/missing person 
	Supported; 
Rel. Independent

	
	
	Computer aided dispatch directly to field resources
	Supported; 
Rel. Independent

	
	
	Computer aided dispatch directly to field resources
	Supported; 
Rel. Independent

	
	
	GIS (geographical information systems)
	Supported; 
Rel. Independent

	Text file transfer
	Data transfer
	Filing report from scene of incident
	Supported; 
Rel. Independent

	
	
	Records management system information on offenders
	Supported; 
Rel. Independent

	
	
	Downloading legislative information
	Supported; 
Rel. Independent

	Image transfer
	Download/
upload of compressed still images
	Biometrics (finger prints, facial recognition)
	Supported; 
Rel. Independent

	
	
	ID picture (car number plate recognition)
	Supported; 
Rel. Independent

	
	
	Building layout maps
	Supported; 
Rel. Independent

	Telemetry
	Location status and sensory data
	Vehicle status
	Supported; 
Rel. Independent

	OTAP
	Over the air programming
	UE programming through the air
	Supported in R13

	Security 
	Priority access
	Critical care
	Supported; 
Rel. Independent

	Video
	Download/
upload compressed video
	Video clips
	Supported; 
Rel. Independent

	
	
	Patient monitoring (may require dedicated link)
	Supported; 
Rel. Independent

	
	
	Video feed of in-progress incident
	Supported; 
Rel. Independent

	Interactive
	Location determination
	2-way system 
	Supported; 
Rel. Independent

	
	
	Interactive location data
	Supported; 
Rel. Independent

	Direct mode operation of video and data
	Direct unit to unit video and data communication without infrastructure
	Direct handset to handset, on-scene localized command and control
	Enabled in R12 (enabled via L3 network, no standard for mission critical video or data yet)

	Privacy
	Security
	Data
encryption/scrambling
	Supported in R13



TABLE 2 (end)
	Application
	Feature
	PPDR Example
	Support and 3GPP Release Number

	Database access
	Intranet/Internet access
	Accessing architectural plans of buildings, location of hazardous materials
	Supported; 
Rel. Independent

	
	Web browsing
	Browsing directory of PPDR organization for phone number
	Supported; 
Rel. Independent

	Robotics control
	Remote control of robotic devices
	Bomb retrieval robots, imaging/video robots
	Supported; 
Rel. Independent

	Video
	Video streaming, live video feed, Download/upload of video clips, Video Conferencing
	Video communications from wireless clip-on cameras used by in building fire rescue
	Supported; 
Rel. Independent

	
	
	Image or video to assist remote medical support
	Supported; 
Rel. Independent

	
	
	Surveillance of incident scene by fixed or remote controlled robotic devices
	Supported; 
Rel. Independent

	
	
	Assessment of fire/flood scenes from airborne platforms
	Supported; 
Rel. Independent

	
	
	Multi-scene video dispatch
	R12 (enabled via L3 network, no standard for mission critical video or data yet )

	
	
	Multicast of Multimedia from a BS to multiple users in a given area 
(e.g. Pt to MPt/Broadcast)
	Enabled in R9 (enabled via L3 network, no standard for mission critical video or data yet)

	
	
	Video conferencing 1 to 1, 1 to many, etc. 
	Enabled in R12 (enabled via L3 network, no standard for mission critical video or data yet)

	
	
	Encrypted video streaming
	Enabled in R12 (enabled via L3 network, no standard for mission critical video or data yet)

	Real-time multimedia intelligence
	Real time optimization of video or other multimedia content
	Optimize the use of allocated bandwidth to support multiple video streams
	Enabled in R12 (no standard for mission critical video yet.) 

	Imagery
	Download/
upload High resolution imagery
	Downloading Earth exploration-satellite images
	Supported; 
Rel. Independent

	
	
	Real-time medical imaging
	Supported; 
Rel. Independent



TABLE 3
PPDR requirements[footnoteRef:4] [4: 	This Table 3 combines the requirements listed in Report ITU-R M.2377-0 in Table A5-1, “Generic user requirements supported by PPDR narrow-, wide-, and broadband communications” and Table A5-2, “Table of additional requirements for PPDR broadband communications”.] 

	User requirement
	Specifics
	Support and 3GPP 
Release Number

	
	
	

	1. System
	
	

	Support and integration of multiple applications
	Integration of multiple applications (e.g. voice and low/medium speed data) at high speed network to service localized areas with intensive in scene activity.
	Supported; Rel. Independent

	Simultaneous use of multiple applications
	Voice and data
	Supported; Rel. Independent

	
	Multicast and unicast services
	Supported; Rel. Independent

	
	Real time instant messaging
	Supported; Rel. Independent

	
	Mobile office functions
	Enabled (there is no specific office function 3GPP standard); 
Rel. Independent

	
	VPN services
	Supported; Rel. Independent

	
	Telemetry
	Enabled (there is no specific telemetry function 3GPP standard); Rel. Independent

	
	Remote control
	Enabled (there is no specific remote control function 3GPP standard); 
Rel. Independent

	
	Location of terminals
	Supported; Rel. Independent

	Priority access
	Manage high priority and low priority traffic load shedding during high traffic.
	Supported; Rel. Independent

	
	Accommodate increased traffic loading during major operations and emergencies.
	Supported; Rel. Independent

	
	Exclusive use of frequencies or equivalent high priority access to other systems.
	Supported; Rel. Independent

	Grade of service
	Suitable grade of service
	Supported; Rel. Independent

	Quality of service
	Quality of service.
	Supported; Rel. Independent 

	
	Reduced response times of accessing network and information directly at the scene of incidence, including fast subscriber/network authentication.
	Supported; Rel. Independent 



TABLE 3 (cont.)
	User requirement
	Specifics
	Support and 3GPP 
Release Number

	Reliability
	Stable and resilient working platform.
	Supported; Rel. Independent

	
	Stable and easily operated management system.
	Supported; Rel. Independent

	
	Resilient service delivery.
	Supported; Rel. Independent

	
	High level of availability.
	Supported; Rel. Independent

	
	Localized communication services (e.g. isolated base stations, relayed mode operation, direct mode operation (DMO), Device-to-Device (D2D).
	Relaying supported in R10; DMO and D2D Supported in R12; Isolated base stations supported in R13

	Coverage
	PPDR system should provide complete coverage within relevant jurisdiction and/or operation.
	Supported; Rel. Independent 

	
	Coverage of relevant jurisdiction and/or operation of PPDR organization whether at national, provincial/state or at local level.
	Supported; Rel. Independent

	
	Systems designed for peak loads and wide fluctuations in use.
	Supported; Rel. Independent

	
	Enhancing system capacity during PP emergency or DR by techniques such as reconfiguration of networks with intensive use of direct mode operation.
	DMO and D2D Supported in R12; Isolated base stations and Relayed Mode Operation supported in R13

	
	Standalone transportable site in order to support local site operation.
	Supported in R13 

	
	Mobile site in standalone mode or wide are mode in order to increase coverage/to enhance capacity.
	Supported in R13 

	
	Air-to-ground communication.
	Supported; Rel. Independent

	
	Vehicular repeaters (NB and WB) for coverage of localized areas/transportable site
	Supported; Rel. Independent

	
	Reliable indoor/outdoor coverage including bidirectional amplifier (BDA).
	Supported; Rel. Independent

	
	Coverage of remote areas, underground and inaccessible areas including bi-directional amplifier (BDA).
	Supported; Rel. Independent

	
	Appropriate redundancy to continue operations, when equipment/infrastructure 
fails – Standalone site services.
	Supported in R13 



TABLE 3 (cont.)
	User requirement
	Specifics
	Support and 3GPP 
Release Number

	Capabilities
	Rapid dynamic reconfiguration of system.
	Supported in R13

	
	Control of communications including centralized dispatch, access control, dispatch (talk) group configuration, priority levels and pre-emption.
	Supported in R13

	
	Robust OAM offering status and dynamic reconfiguration.
	Supported; Rel. Independent

	
	Internet Protocol compatibility (complete system or interface with).
	Supported; Rel. Independent

	
	Robust equipment (hardware, software, operational and maintenance aspects).
	Supported; Rel. Independent

	
	Portable equipment (equipment that can transmit while in motion).
	Supported; Rel. Independent

	
	Equipment requiring special features such as high audio output, unique accessories (e.g. special microphones, operation while wearing gloves, operation in hostile environments and long battery life).
	Supported; Rel. Independent

	
	Fast call set-up and instant push-to-talk (PTT) group call operation.
	Supported in R13 

	
	Location services.
	Supported; Rel. Independent 

	
	Communications to aircraft and marine equipment, control of robotic devices.
	Supported; Rel. Independent

	
	One touch broadcasting/group call/ATG – announcement to all or some of talk groups and session establishment.
	Supported; Rel. 13 

	
	Terminal-to-terminal communications without infrastructure (e.g. direct mode operations/talkaround), vehicular repeaters.
	Supported; Rel. 13 

	
	Emergency alert – Pressing the emergency button causes alert at the TG or dispatcher.
	Supported in R13 

	
	Emergency call – Priority voice call caused by pressing the emergency button.
	Supported in R13 

	
	Recording and monitoring of audio and video transmissions for evidential purpose, for safety reasons and lessons learned.
	Enabled by Rel. 13

	
	Multi select TG’s – Ability to aggregate several TG’s and establish one call for all of them.
	Supported; in R13 

	
	Appropriate levels of interconnection to public telecommunication network(s).
	Supported; Rel. Independent

	
	Stable and easy to operate management system.
	Supported; Rel. Independent 

	2. Security related requirements
	End-to-end encrypted communications for mobile-mobile, dispatch and/or group calls communications (Voice and Data).
	Supported; R13 



TABLE 3 (cont.)
	User requirement
	Specifics
	Support and 3GPP 
Release Number

	3. Cost related
	Open standards.
	Supported

	
	Cost effective solution and applications
	Supported

	
	Competitive marketplace for supply of equipment and terminals
	Supported

	
	Reduction in deployment of permanent network infrastructure due to availability and commonality of equipment
	Supported

	4. EMC
	PPDR systems operation in accordance with national EMC regulations.
	Supported

	Scenario
	Support operation of PPDR communications in any environment.
	Supported

	
	Implementable by public and/or private operator for PPDR applications.
	Supported

	
	Rapid deployment of systems and equipment for large emergencies, public events and disasters (e.g. large fires, Olympics, peacekeeping).
	Supported

	
	Information to flow to/from units in the field to the operational control centre and specialist knowledge centres.
	Supported

	
	Greater safety of personnel through improved communications.
	Supported

	Compatibility
	End-user to end-user connectivity.
	Supported; Rel. Independent 

	
	Compatible with existing networks used for PPDR communications (e.g. trunked radio).
	Not supported

	Interoperability
	Intra-system: Facilitate the use of common network channels and/or talk groups.
	Supported in R13

	
	Inter-system: Promote and facilitate the options common between systems.
	Not Supported 

	
	Coordinate tactical communications between on-scene or incident commanders of the multiple PPDR agencies.
	Partially Supported in R13, subject to agencies using the same PLMN network and PLMN server 

	
5. Spectrum usage and management
	Share with other terrestrial mobile users
	Supported; Rel. Independent 

	
	Suitable spectrum availability (NB, WB, BB channels).
	Supported

	
	Minimize interference to PPDR systems.
	Supported

	
	Increased efficiency in use of spectrum.
	Supported

	
	Appropriate channel spacing between mobile and base station frequencies.
	Supported



TABLE 3 (cont.)
	User requirement
	Specifics
	Support and 3GPP 
Release Number

	6. Regulatory compliance
	Comply with relevant national regulations.
	Supported

	
	Coordination of frequencies in border areas.
	Supported

	
	Provide capability of PPDR system to support extended coverage into neighbouring country (subject to agreements).
	Supported

	
	Ensure flexibility to use various types of systems in other Services (e.g. HF, satellites, amateur) at the scene of large emergency.
	Supported

	
	Adherence to principles of the Tampere Convention.
	Supported

	7. 	Planning
	Reduce reliance on dependencies (e.g. power supply, batteries, fuel, antennas, etc.).
	Supported

	
	As required, have readily available equipment (inventoried or through facilitation of greater quantities of equipment).
	Supported

	
	Provision to have national, state/provincial and local (e.g. municipal) systems.
	Supported

	
	Pre-coordination and pre-planning activities (e.g. specific channels identified for use during disaster relief operation, not on a permanent, exclusive basis, but on a priority basis during periods of need).
	Supported

	
	Maintain accurate and detailed information so that PPDR users can access this information at the scene.
	Supported

	Integration and Simultaneous use of multiple applications
	Integration of multiple applications (e.g. Voice, data and video) on high speed network to service localized areas with intensive “at scene” activity.
	Supported; Rel. Independent 

	
	Scene video transmission.
	Supported; Rel. Independent 

	Quality of service
(see Table 4 below)
	Support of a prioritized range of services.
	Supported; Rel. Independent 

	
	Guaranteed throughput.
	Supported; Rel. Independent 

	
	Rapid session set up.
	Supported; Rel. Independent 

	Coverage
	RAN shall utilize maximum frequency reuse efficiency.
	Supported; Rel. Independent 

	
	Vehicular repeaters (Broadband) for coverage of localized areas/transportable site.
	Supported; Rel. Independent



TABLE 3 (cont.)
	User requirement
	Specifics
	Support and 3GPP 
Release Number

	Capabilities
	[bookmark: OLE_LINK2]Network system level management capability
	Supported; Rel. Independent

	
	Network to perform basic self-recovery, expediting service restoration and a return to redundant operations.
	Supported; Rel. Independent

	
	Packet data capability.
	Supported; Rel. Independent

	
	Rapid deployment capability – Infrastructure and terminals
	Supported; Rel. Independent

	
	The Network shall provide seamless coverage (via handoff/handover mechanisms) and continuous connectivity within the 95th percentile coverage area at stationary and vehicular speeds up to 120 kph.
	Supported; Rel. Independent

	
	A single common air interface (CAI) shall be utilized for the mobile broadband network.
	Supported; Rel. Independent

	
	Mobile/portable station nominal transmit power shall be 0.25W ERP (24 dBm) and shall not exceed 3 W ERP (34.8 dBm) in rural areas for portable devices.
	Different UE power classes are specified, including at least one that satisfies the requirement

	Support
	24-hour and 7 days-a-week (24/7) support for fixed and user equipment.
	Supported; Rel. Independent

	
	The network operations centre to operate on a 24 x 7 x 365 basis.
	Supported; Rel. Independent

	
	24/7 operations including field based support as necessary to maintain the availability of the network. In all cases, 24/7 access to call centre support for issue resolution and assistance is also required.
	Supported; Rel. Independent 

	Reliability and adaptability 
	Adaptable to extreme natural and electromagnetic environments. No functional network failure during climate events, operational vibration, earthquake, EMI/ESD, and supplied power events.
	Enabled

	
	Fixed, mobile and terminal equipment adaptable to a wide range of natural environments, with any physical facilities supporting network equipment meeting contemporary standards for electric surge suppression, grounding and EMP Protection.
	Supported

	
	Robust network.
	Enabled

	
	Self-managed network.
	Supported

	
	Coordinated development of business continuity plans.
	Supported; Rel. Independent

	
	Resilient service delivery.
	Supported; Rel. Independent



TABLE 3 (cont.)
	User requirement
	Specifics
	Support and 3GPP 
Release Number

	
	High availability design e.g. Diversity, redundancy, automated failover protection, backup operational processes.
	Supported; Rel. Independent

	
	Network and operational testing to ensure data/call processing functionality is restored within predetermined and guaranteed time period following an outage.
	Supported; Rel. Independent

	
	The above should result in PPDR broadband networks at least matching the level of robustness displayed by the current public safety land mobile radio (i.e. P-25 or TETRA).
	Partially Supported; Rel. Independent

	Availability
	Service availability shall not be calculated to allow a prolonged outage even in one service area.
	Supported; Rel. Independent

	
	Power backup using battery backup and/or power generation. Redundant backhaul circuits from the RAN to the core and to the base stations. High wind loading for the cell towers (Availability 99.995% at year 10)
	Supported; Rel. Independent

	
	Highly reliable (99.999%) individual network elements. Ensuring adequate supply and easy access to spares to reduce Mean Time To Repair (MTTR). Operational readiness assured even in a maintenance window.
	Supported; Rel. Independent

	
	Redundant elements should automatically detect failure and activate to provide service upon failures of primary network components.
	Supported; Rel. Independent

	
Security
	End to end encryption. The network shall provide cryptographic controls to ensure that transmissions can only be decoded by the intended recipient. This must include data encryption over all wireless links. 
	Enabled; Rel. Independent

	
	Support for domestic encryption arithmetic
	Supported; Rel. Independent

	
	The encryption should support both point-to-point traffic and point-to-multipoint traffic. 
	Supported; Rel. Independent

	
	The network shall support periodic re-keying of devices such that traffic encryption keys may be changed without re-authentication of the device and without interruption of service.
	Supported; Rel. Independent



TABLE 3 (cont.)
	User requirement
	Specifics
	Support and 3GPP 
Release Number

	
	The network shall provide cryptographic controls to ensure that received transmissions have not been modified in transit. 
	Supported; Rel. Independent

	
	Access to public safety services and applications shall be provided only to those authenticated users and/or devices as specifically authorized by each PPDR organization.
	Enabled (for any applications and services over IP) 
Rel. Independent, for MCPTT in R13

	
	The network shall require each device that attempts to connect to the network to prove its identity prior to granting access to network resources. Each device shall be assigned a unique identifier, and the authentication method must provide strong assurance 
(e.g. by public key cryptography) of the device’s identity in a manner that requires no user interaction. 
	Supported; Rel. Independent

	
	The device authentication service shall utilize an open standard protocol. 
	Supported; Rel. Independent

	
	To protect against both malicious devices and malicious network stations, the authentication must be mutual, with the device proving its identity to the network and the network proving its identity to the device. 
	Supported; Rel. Independent

	
	Each PPDR organization shall be granted the option to require user authentication in addition to device authentication for certain devices assigned to that organization. When user authentication has been selected as a requirement, the network shall require each of the organization’s designated devices to prove its user’s identity prior to granting access to network resources.
	Supported in R13

	
	For organizations requiring user authentication, the network must facilitate sequential authentication of multiple users from a single device. 
	Not Supported 

	
	System authorization management. Each organization shall be granted control over authorization by means of an administrative interface.
	Supported in R13



TABLE 3 (cont.)
	User requirement
	Specifics
	Support and 3GPP 
Release Number

	
	For organizations requiring user authentication, the organization shall be granted via administrative interface (e.g. Web based) the ability to add, remove, and manage user accounts that are permitted to access the network.
	Supported in R13

	
	For organizations requiring user authentication, the network must facilitate sequential authentication of multiple users from a single device.
	Not Supported 

	
	The network should have dedicated PPDR system core.
	Supported in R13

	
	3rd party key management system.
	Supported; Rel. Independent

	

	The network shall maintain a record of all device and user access attempts and all authentication and authorization transactions, including changes to authentication and authorization data stores.
	Supported; Rel. Independent

	
	Over the air key update.
	Supported; Rel. Independent

	
	The network shall enforce a configurable time‐out, imposing a maximum time that each device may be connected to the network.
	Supported; Rel. Independent

	
	The network shall enforce an inactivity time‐out, imposing a maximum time that each device may be connected to the network without transmitting data.
	Supported; Rel. Independent

	
	Each PPDR organization shall be granted control of the network time out and inactivity setting for individual devices assigned to that organization.
	Supported; Rel. Independent

	
	Each organization shall also be granted via administrative interface the means to manually and forcibly terminate access, including active sessions, to the network for any of its assigned devices individually.
	Supported; Rel. Independent for network operators, R13 for PPDR administrators 

	
	The network shall be capable of attack monitoring.
	Supported; Rel. Independent 



TABLE 3 (cont.)
	User requirement
	Specifics
	Support and 3GPP 
Release Number

	Terminal Requirements for preventing unauthorized use 
	Devices shall support the network’s device authentication protocol. Each device shall be assigned a unique identifier, and the authentication method must provide strong assurance (e.g. by public key cryptography) of the device’s identity in a manner that requires no user interaction.
	Supported; Rel. Independent

	
	To protect against both malicious devices and malicious network stations, the authentication must be mutual, with the device proving its identity to the network and the network proving its identity to the device. The device must not permit connectivity to the PPDR network unless the network is authenticated.
	Supported; Rel. Independent

	
	Each PPDR organization shall have the option to require user authentication for device access. When user authentication has been selected as a requirement, the device shall require each user to prove his or her identity prior to granting access to applications or network resources.
	Supported in R13

	
	Devices may support a means of erasing (via best practice multiple pass overwriting of data storage media) all data stored on the device.
	Supported; Rel. Independent

	
	Devices may support a means of encrypting data stored on the device such that user authentication is required for decryption.
	Supported; Rel. Independent

	Cost
	Scalable system
	Supported; Rel. Independent

	
	Open system architecture
	Supported in R13

	
	Implementable by public and/or private operator for PPDR applications.
	Supported in R13

	Interoperability
	Interoperable/Interconnection with narrowband trunked systems. Interconnection required with:
– Inter RF subsystem Interface Voice service and Supplementary services
– Console supplementary Interface Voice service and Supplementary services
	Supported; Rel. Independent

	
	Interoperable/Interconnection with other broadband systems.
	Supported in R8

	
	Interoperable/Interconnection with satellite systems.
	Not Supported

	
	Interconnection with other information systems.
	Supported; Rel. Independent

	
	Interfaces that interconnect to other communication systems.
	Supported; Rel. Independent

	
	API compatible with standard interfaces.
	Enabled; Rel. Independent 



TABLE 3 (end)
	User requirement
	Specifics
	Support and 3GPP 
Release Number

	
	Appropriate levels of interconnection to public telecommunication network(s) – Fixed and mobile.
	Supported; Rel. Independent

	Spectrum usage and management
	Dynamic spectrum allocation.
	Supported; Rel. Independent

	
	Suitable spectrum availability (Broadband channels for uploads at maximum data rates).
	Supported; Rel. Independent

	
	Reallocation of upstream and downstream rates.
	Supported; Rel. Independent



TABLE 4[footnoteRef:5] [5: 	This Table 4 aligns with Table A5-3 of Report ITU-R M.2377-0, which has the same title. Further, in this Table, all separate columns of Table A5-3 of Report ITU-R M.2377-0 relating to “Localized Communication Services: D2D/DMO, Isolated Base Station and Relayed Mode”, both for “Isolated” and “Connected to the core” topologies have been combined in one column.] 

Capabilities provided under Localized Communication Services
	Localized Communication Services: 
D2D/DMO/ Isolated Base Station/Relayed Mode
	Support and 3GPP Release Number

	Topology – Isolated or Connected to Core
	

	Voice
	Person-to-person
	Supported in R13

	
	One-to-many
	Supported in R13

	
	Push-to-talk
	Supported in R13

	
	Priority
	Supported in R13

	
	Encryption
	Supported in R13

	
	Emergency PTT
	Supported in R13

	Multimedia (V+V+D)
	Person-to-person
	Enabled in R12

	
	One-to-many
	Enabled in R12

	
	Push-to-MM
	Enabled in R12

	
	Priority
	Enabled in R12

	
	Encryption
	Enabled in R12

	
	Real time video
	Enabled in R12

	Text Message/
Instant Message
	Person-to-person
	Enabled in R12

	
	Emergency alert
	Enabled in R12

	
	One-to-many
	Enabled in R12



TABLE 45
Capabilities provided under Localized Communication Services
	Localized Communication Services: 
D2D/DMO/Isolated Base Station/Relayed Mode
	Support and 3GPP Release Number

	Topology – Isolated or Connected to Core
	

	Multi Media Message/
Instant Message
	Person-to-person
	Enabled in R12

	
	One-to-many
	Enabled in R12

	
	SD
	Enabled in R12

	
	HD
	Enabled in R12

	
	Presence
	Enabled in R12

	Data Base Interaction
	 
	Enabled in R12

	Location
	Interactive location data
	Enabled in R9

	File Transfer
	 
	Enabled in R12

	Client Server App.
	 
	Enabled in R12; Supported in R13

	Peer to Peer App.
	 
	Enabled in R12; Supported in R13

	Miscellaneous
	Software/Firmware update online
	Enabled in R12

	
	GIS maps updates
	Enabled in R12

	
	Automatic telemetries 
	Enabled in R12

	
	Hotspot on disaster or event area 
	Supported in R13

	
	Alarming/Paging
	Supported in R13





Annex 2

Case study – An example of deployment of a dedicated PPDR network
owned and operated by a PPDR agency or controlling entity, 
based on IMT in the United States of America
On February 22, 2012, the United States Congress enacted the Middle Class Tax Relief and Job Creation Act of 2012 (Spectrum Act), containing landmark provisions to create a much-needed nationwide interoperable broadband network that will help police, firefighters, emergency medical service professionals and other public safety officials to safely and effectively perform their mission.
–	The spectrum act allocated mobile broadband spectrum in the 700 MHz band for use for a nationwide public safety broadband network based on commercial technologies (i.e. LTE) [3].
–	The nationwide entity charged with the deployment and operation of this network is the First Responder Network Authority (FirstNet), an independent entity with the National Telecommunication and Information Administration within the U.S. Department of Commerce.
i)	Holds the single public safety licence for the nationwide network.
ii)	Form the FirstNet Board by August 20, 2012.
–	FirstNet must ensure “the establishment of a nationwide, interoperable public safety broadband network” and that network must be based on a single national network architecture. See sections 6202 (a) and (b).
–	Up to USD 7 billion dollars were allocated to the Public Safety Trust Fund in order to construct this nationwide public safety broadband network.
–	Under the Spectrum Act, federal law enforcement (e.g. Customs and Border Patrol, the Drug Enforcement Agency and the FBI), as well as state and local emergency responders will be able to utilize this network.
–	In order to ensure that this network is cost-effective, FirstNet is authorized to lease capacity on its network under “covered leases” via a public private partnership with non-public-safety uses, including commercial services, on a secondary basis.


Annex 3

Case study – Broadband wireless communications for public safety in Japan 
[bookmark: OLE_LINK9][bookmark: OLE_LINK17]In Japan, spectrum has been allocated for public safety broadband wireless communication systems in 2011 following conversion of VHF/UHF band analogue TV broadcasting service to digital format. Since this system consists of a portable base station (BS) and multiple mobile stations (MS), it can be operated when and where it is needed. It is capable of providing several Mbit/s transmission data rate within the communication area of several km from the BS. One representative use case is high quality video image transmission from a disaster area to the local emergency headquarters. Technical specifications [7] for the system have been standardized in ARIB STD-T103 based on IEEE Standard 802.16-2009, and elements introduced in ARIB STDT103 have been incorporated in the new VHF mode of the IEEE P802.16n draft [9]. An overall introduction of the public safety broadband system can be found in [8]. The specifications of ARIB STD-T103 are closely related to the specifications of ARIB STD-T105 which is the ARIB transposition of the IMT technology Wireless MANAdvanced.


Annex 4

Case study – Harmonised conditions and spectrum bands for the implementation of European Broadband PPDR systems (BB-PPDR)
The PPDR community and CEPT, the European Conference of Postal and Telecommunications Administrations, have been working for a number of years to advance the migration towards broadband radio capacity for PPDR services (BB-PPDR).
The PPDR community in Europe wants to be part of the global LTE ecosystem. This, they say, will bring several advantages including a wider choice of terminals and potentially lower equipment prices such as lower costs for chipsets and duplex filters. It could also benefit roaming over commercial networks, whereby end user radio terminal equipment can obtain mobile communication services under the coverage of another radio communication network (the “visited network”).
Work on developing the LTE technology to support BB-PPDR specific functionalities has already started in international standardisation organisations (3GPP, ETSI). Support has come from the mobile industry, while PPDR stakeholders have also been involved. However, it is expected to take several years before key features and facilities identified by the PPDR community are fully specified, implemented, tested and integrated into LTE solutions.
European countries are increasingly experiencing the need to give and receive PPDR assistance within areas such as international crime and trafficking, near-border accidents, natural disasters, terror attacks etc.
Different national choices within CEPT will require – within an implementable tuning range – multiple-band BB-PPDR user equipment. Such equipment can be used in either dedicated, commercial or hybrid LTE-based networks.
The required level of interoperability is to be realised on multiple layers through the availability of multiple-band PPDR user equipment, the adoption of common technical standards (i.e. LTE and its evolutions), utilising different PPDR network types, and also by standard conformance and interoperability specifications.
ECC Report 218 proposes the concept of “flexible harmonisation” to enable an efficient implementation of BB-PPDR within CEPT. This includes three major elements:
–	a common technical standard (i.e. LTE and its evolutions);
–	national flexibility to decide how much spectrum and which specific frequency ranges should be designated for BB-PPDR networks within harmonised tuning range(s), according to national needs;
–	national choice of the most suitable implementation model (either dedicated, commercial or hybrid BB-PPDR network solution).
Based on the above, it is not necessary to designate a single frequency band for BB-PPDR.
The ECC Report 218 addresses spectrum options for the implementation of BB-PPDR services in CEPT countries in the 400 MHz and 700 MHz frequency ranges.


Annex 5

Case study – An example scenario of using LTE for PPDR
at a chemical factory fire
1	Introduction
This example scenario of use of LTE considers a chemical plant fire and a typical response sequence based on the number of responders, as well as the utility of broadband resources throughout the duration of the incident. All of the data traffic supporting this response is assumed to be served by a wide area, mobile broadband network.
2	Summary of the incident
In a major suburban industrial township, an explosion occurs at 8:30 p.m. on a Friday evening at a major chemical plant producing insecticides. The fire is spreading fast, a number of people are injured, and still more than 10 persons are trapped in the building (Fig. 1). The factory is situated in an industrial area just outside the city. The buildings on fire are about 100 metres from a gas tank containing the highly toxic methyl isocyanate and the connected production facility for this gas at the plant. The tank is located directly behind the building on fire and the fire is spreading fast towards the tank area (Fig. 2).
	FIGURE 1
Picture showing front side of 
the factory on fire
	FIGURE 2
Picture showing the back of the factory 
and the gas tank
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3	The incident time line
Table 5 below provides a summary of the incident and various events and their start times. Deployment of various communications resources is shown in Fig. 3.
TABLE 5
Summary of various events
	Event
identity
number
	Time T+
(minutes)
	Time
	Event description

	A1
	0
	8.30 p.m.
	Incident start

	A2
	15
	8.45 p.m.
	Fire trucks arrive and secure perimeter, save trapped workers

	A3
	60
	9.30 p.m.
	Special chemical fire response team arrives

	A4
	65
	9.35 p.m.
	Special chemical fire response team deploys

	A5
	90
	10.00 p.m.
	Deploy large unmanned crane; clear connecting area

	A6
	120
	10.30 p.m.
	Remote high res. camera deployed

	A7
	125
	10.35 p.m.
	Methyl isocyanate gas tank emptying process begins

	A8
	240
	0.30 a.m.
	Gas storage tank shut down process starts

	A9
	245
	0.35 a.m.
	Gas storage tank shut down

	A10
	600
	6.30 a.m.
	Incident ends



Each of these events is summarized in the following paragraphs:
3.1	Event A1
Incident start (Time T = 0)
8.30 p.m.	Friday evening an explosion occurs on a major chemical plant producing insecticides on the outskirts of a metro city. The fire is spreading fast, a number of people are injured, and more than 10 persons are trapped in the building. 
8.33 p.m.	First call received at the fire operations control centre.
8.35 p.m.	First call received at police operations room. First responders dispatched.
8.35 p.m.	Two fire tenders dispatched from nearest locations.
8.36 p.m.	Fire operations control centre receives the alert from the police dispatch centre. 
8.37 p.m.	Fire operations control centre received calls from public as well as alerts from the control room of the chemical plant (CP).
8.37 p.m.	Incident verified and entered into the computer aided dispatch (CAD) system and the location of the incident is displayed on GIS maps. CAD officer made recommendation of responding units based on capabilities, proximity and availability. CAD operator accepted recommendation and pushed the incident to the first responders. Information and details of the incident transmitted to LTE multimedia data terminals in the first responder vehicles and the portable handsets. First responder equipped with LTE devices received multi-media information including video clips, floor plans and HAZMAT info. Dispatcher tracks the movement of the first responders on the GIS maps. Fire operations control centre monitoring live video feed from the incident commander vehicle as it speeds towards the incident site.
8.40 p.m.	Video feeds of the CCTV from chemical plant are piped into the fire operations control centre. Due to the severity of the incident, fire operations control centre supervisor escalated the incident and informed the fire operations control centre commander. Being Friday evening, the fire operations control centre commander was away from office so he was reached on his ruggedized LTE public safety handheld device.
8.40 p.m.	Citizens called fire operations control centre with MMS and video messages, sharing photos and videos on various social media such as facebook, etc.
8.40 p.m.	Five additional fire tenders dispatched.
8.40 p.m.	Video feeds from chemical plant streaming in the police and fire operations control centre’s video wall. Live video images from chemical plant are streaming directly to the Fire Commander’s LTE handset.
3.2	Event A2
Fire fighters arrive and deployment begins to save trapped workers (Time = T+15).
8.45 p.m.	First fire officer “Incident Commander” arrives at the incident scene. Fire operations control centre commander, who is still driving towards the scene, calls the incident commander to get a first-hand update on the status from the incident scene (“ground zero”). Fire operations control centre commander also calls the incident commander from his LTE handset. Officers determine that special chemical response units will be required to further proceed with the situation. Upon awareness of the incident, public safety LTE system resources and capacity have already been dynamically prioritized for the responding officers. Non-essential users on the system are automatically down prioritized, and where necessary the network engages user pre-emption. Necessary safeguards ensure that critical system resources are focused on the emergency and will stay in effect throughout the entire response.
FIGURE 3
Deployment of various resources
[image: ]FIRE FIGHTERS

8.46 p.m.	Chemical HAZMAT response unit alerted.
9.00 p.m.	Police officers establish an outer perimeter, and evacuate anyone in harm’s way. A police command post is also established. Fire control helicopter arrives on scene and transmits a high-resolution video stream to video control at the network data centre. The video stream from the helicopter is prioritized on the public safety LTE mobile network and multicast from the video control centre at 1.2 Mbit/s to the on-scene responders. Situational updates begin from the command post. The fire team main focus is to evacuate factory workers trapped in the upper level of the building complex in the front area. However, the fire in that area is very strong and applying the high ladder to reach that area directly so far has been unsuccessful.
9.05 p.m.	Fire team lands on the upper level and start the victim search and rescue teams successfully enter the room where 10 factory workers are trapped, guided by experts using remote video feeds that have access to the building plans downloaded from the Municipal authority database.
9.15 p.m.	The trapped persons rescued from the fire are brought down using ladders and are transferred to the ambulances. Due to severe burns, doctors from a city hospital are getting live videos and are guiding the paramedics for the necessary first aid. Out of trapped persons, two have severe fire injuries and need to be transferred to the helicopter with remote biometric monitoring and support guidance from remote doctors using LTE handsets.
3.3	Event A3
Special chemical fire response team arrives (Time = T+60)
9.30 p.m.	The Hazmat Chemical response team arrives on scene. A HAZMAT command post is positioned nearby to host the HAZMAT command staff. The growing number of on-scene responders generates an increased number of video streams to choose from. By securely multicasting the video streams and data updates, the additional responders are also able to receive information without further loading the system capacity. Real-time video intelligence optimizes LTE capacity by adjusting video content to available bandwidth and device screen size. The team starts checking nearby buildings to observe and gather intelligence to ensure that no hazardous chemicals are stored near the buildings on fire.
The Hazmat team immediately noticed the gas tank containing Methyl isocyanate at the plant that produces carbonyl, an insecticide. In case the fire reaches near to this tank, the increased temperature inside the tank could cause it to explode and release highly toxic gas. In addition, the heat from the fire could also cause the pressure in the tank to increase and trigger the safety valves, which could result in a large amount of toxic gases being released into the environment. The gas therefore must be safely transferred from the tank into a tanker and taken away. The team calls for a safe HAZMAT tanker which is expected to arrive by 10.30 p.m. The temperature around the tank was already building up due to the heat from the fire. Therefore the Hazmat commander informs the fire team commander to dispatch pumpers to location in order to cool the tank as much as possible. The expert who has knowledge of the gas and how to transfer it to the tanker safely is away at a marriage party on the other side of the city some 50 kilometres away. The HAZMAT team contacts him on his LTE smartphone but he cannot reach the site before 11.30 p.m. The HAZMAT team decides to work with him using high resolution Video from High resolution cameras in order to manage the transfer of the gas. The HAZMAT team decides to send a fast dispatcher to the location of the expert with LTEbased devices so that he could guide the team through the process.
3.4	Event A4
Special chemical fire response team deploys (Time = T+65 minutes)
9.35 p.m.	HAZMAT unit starts to deploy the necessary monitoring equipment to transmit data on gas levels directly to their control centre and local commanders. The commanders are ready to evacuate all non-essential, non-protected personnel if gas levels reach hazardous conditions. The HAZMAT team has also immediately deployed high resolution cameras to keep watch on the toxic methyl isocyanate gas storage facility. The Fire commander estimates that unless the fire is controlled, the wind will carry the fire to the storage facility in about one hour. The team monitoring the toxic methyl isocyanate gas storage facility is collectively transmitting to the video control centre with two full resolution video feeds focused on the tank and two low-resolution video feeds for the area between the factory fire and tank. Select video streams from helicopter and fire teams are made available through secure multicast to the appropriate incident responders. Temperatures in the area are becoming increasingly difficult to work and Hazmat commander has decided to pull back the previously deployed fire crews. Therefore the HAZMAT team decides to deploy two large cranes, each equipped with a video camera and claw to clear the space between the factory and the storage tank to prevent the fire from reaching the tank. Intense heat in the area does not allow humans to works there, even with their fire suits.
3.5	Event A5
Deploy large unmanned crane (Time = T+90 minutes).
10.00 p.m.	HAZMAT team deploys large cranes, each equipped with a camera and a claw to clear away various items clogging the space between the factory and the tank. Video streams from the cranes are transmitted to the command post through the video control centre. Responders are able to receive secure multicast video streams from the helicopter, toxic chemical expert teams and the cranes.
3.6	Event A6
Remote high resolution camera deployed (Time =T+120 minutes).
10.30 p.m.	HAZMAT team deploys remote high resolution cameras at 3 500 kbit/s to monitor the gas tank and also share the details of the gas tank with the remote experts. These camera-equipped “eyeballs” provide additional video streams for situational awareness. Based on consultations with remote experts, the HAZMAT team tactically decides to transfer the gas from the tank to a mobile tanker. For this purpose, they are able to secure a tanker parked in the factory complex for emergency use.
3.7	Event A7
Methyl isocyanate gas tank emptying process begins (Time = T+125 minutes).
10.35 p.m.	The mobile gas tanker vehicle arrives and establishes its position. High resolution cameras guide the HAZMAT experts through voice command using LTE handsets on the key precautions in transferring the highly toxic methyl isocyanate gas to the mobile tanker. The remote expert who has knowledge of the gas and how to transfer it to the tanker safely is connected on his LTE smartphone and uses the high resolution video feeds to guide the team. The HAZMAT team decides to work with him using high resolution video from high resolution cameras to manage the transfer of the gas.
The time-consuming process of safely transferring the highly toxic methyl isocyanate gas is expected to take about 2 hours. The fire team has to make sure that during this time the fire will not move to this area and the temperature around the tank is kept low. The support team utilizes incoming video feeds to offer advice, monitor progress and ensure that the primary activity of cooling this area and transferring the gas continues at necessary pace as needed.
3.8	Event A8
Gas tank shut down process starts (Time =T+240 minutes).
0.30 a.m.	As soon as the process of transferring the highly toxic methyl isocyanate gas is completed and the tanker moves away, the expert from the factory needs to shut down the safety valves on the gas producing mechanisms. For this, he needs access to two high resolution cameras to isolate the gas tank from the rest of the factory by intricate valve settings. This is accomplished with the help of two high resolution cameras mounted directly across the various controls connected to the LTE network. This process is extremely complex and dangerous as the residual gas in the tank could be equally dangerous. During this time also the fire team has to make sure that the fire will not move to this area and the temperature around the tank is kept low. The support teams continue to utilize incoming video feeds to offer advice, monitor progress and ensure the primary activity of cooling this area.
3.9	Event A9
Storage tank shutdown (Time =T+245 minutes).
0.35 a.m.	The storage tank has been successfully shut down and the focus now shifts to controlling the fire in the main building. All focus has now shifted to extinguishing the fire.
3.10	Event A10
Incident ends (Time =T+600 minutes).
6.30 a.m.	Finally the fire has been brought under control after 10 hours of extremely hazardous work and the team starts moving various equipment and cameras, etc. and writing necessary reports. All videos of the events are archived and transferred to the main data centre.


Annex 6

Case study: PPDR deployment strategy utilizing partitioning of the service capacity on a national IMT network
This case study describes an arrangement in which an existing national IMT network(s) uses the ability of an LTE system to partition the service capacity (either by the assignment of dedicated spectrum blocks for PPDR and public users or by assignment of dedicated capacity apportionment amongst PPDR and public users) coupled with the ability in certain situations to dynamically adjust the service capacity with prioritization to the PPDR.
An alternative approach to implementation of a dedicated network or a build-own-operate network, utilizes the ability of IMT networks to “partition” designated spectrum blocks for exclusive use by certain user-groups, such as PPDR agencies – while sharing the remaining network coverage, capacity, switching/routing core, backhaul, and radio base-station infrastructure. Using QoS ‘priority’ features available within the IMT technology, and in IP transport layers, a more affordable and effective strategy is available for delivering seamless emergency-grade mobile broadband services over a larger area. The key considerations underlying this strategy include:
–	PPDR coverage must be widespread – ideally, PPDR operational coverage should be nationwide for maximum operational effectiveness. While day-to-day public safety events are mostly focused in populated (urban/suburban) areas, natural disasters such as cyclones/tornadoes, tsunamis/floods, volcanic eruptions, earthquakes and forest fires can strike anywhere – often in regional/rural zones. Public networks may already provide national coverage – but further extending and ‘hardening’ an existing public network may be easier, faster and cheaper than building an entirely new “dedicated” network of similar scale. However, the resilience and quality of service may be limited to that provided by the public network unless additional measures are implemented.
–	PPDR functionality must be transparently delivered everywhere – irrespective of geographic location, the full PPDR functionality should be readily/seamlessly available to authorized users. Reflecting the urgency of emergency events and disasters, minimal access delays and latency is critical for ensuring effective response by PPDR agencies. This suggests need for an integrated network approach. Reliance on simple roaming to another network is unlikely to satisfy PPDR users in critical situations expecting a fast and seamless experience.
–	Mobile broadband networks require significant capital resources to build and operate – the resource requirements of building a near-nationwide IMT network, with high availability and capacity, can be prohibitive – and the ongoing operations and maintenance costs (along with periodic technology upgrades) can be a significant burden.
–	Sharing public network infrastructure will result in greater efficiencies by avoiding the direct need for duplicating core network, backhaul systems, site access/infrastructure, and operational support systems (OSS), as well as leveraging the public network operator’s procurement scale, the incremental capital resource needs of delivering broadband PPDR are considerably reduced. There are significant savings and a better user experience, through more seamless functionality over a homogenous coverage footprint, for PPDR agencies using an integrated network scenario.
–	Enhancing public network resiliency (hardening) may be simpler than building an equivalent new network – while some aspects of a public network may need to be further ‘hardened’, the capital needs associated with localized upgrades will always be lower compared to deployment of a dedicated PPDR network. Such upgrades may include: increased site backup power; backhaul link and node redundancy; additional physical and electronic intrusion detection; and other protective measures. In contrast, some aspects of public network planning offer greater resiliency than traditional PPDR networks: for example, typical public network deployment planning includes overlapping sector-coverage arrangements (coverage “depth”) to minimize outage due to loss of a sector – in contrast to the ‘thin’ single-layer coverage typically associated with traditional PPDR network planning. However, geographical coverage objectives of public networks may differ from those of traditional PPDR networks.
–	Leveraging public network infrastructure may also facilitate a faster PPDR deployment – since the majority of network infrastructure is already in place, especially in urban and populated areas, PPDR services can be put into active service (over a relatively large coverage area) sooner – even if further network ‘hardening’ and coverage extension work is still proceeding.
This case study also considered several other aspects to be attractive, including: i) The availability of skilled resources for planning, building and operating an IMT broadband wireless network within an existing network operator; ii) technology obsolescence and need for regular upgrades to keep the network fit-for-purpose is the responsibility of existing network operator; and iii) retention and training of specialist technical staff, support vehicles and equipment, shifts to the network operator.
Public networks can efficiently and seamlessly accommodate the needs of mission-critical PPDR users within a nationwide IMT network by implementing a combination of:
–	spectrum partitioning, to quarantine spectrum segments to specified users or user-groups;
–	enabling differential QoS attributes; and
–	enabling dynamic intra- and inter-band ‘carrier aggregation’ of spectrum resources.
This integrated approach to implementing a national broadband PPDR system is illustrated in concept in Fig. 4.
Figure 4
Integrated IMT PPDR/public network – based on shared Radio Access Network (RAN), duplicated core,
distributed OSS, and configured for partitioned PPDR spectrum and dual HSS/AAA
 PPDR spectrum resources
Public network spectrum resources
PPDR command centre(s)
Public network operations centre(s)
AAA & other network servers

Delivering an integrated broadband PPDR system
Delivery of emergency-grade mobile broadband services using dedicated PPDR spectrum resources and seamless integration with a public IMT network in this case study is based on a three-stage deployment plan:
–	Stage 1 – Deploy the PPDR spectrum as a dedicated resource within a common Radio Access Network (RAN) on existing public network base-station sites, for exclusive use by emergency services.
–	Stage 2 – Introduce “priority access” and preferential service levels for PPDR users, to facilitate priority access (‘overflow’) to the public network capacity in times of need (e.g. major event or disaster).
–	Stage 3 – In parallel, progressively enhance the resiliency of the public IMT network in accordance with PPDR agency priorities, for more robust operation in times of emergency and disasters.
The concept of ‘partitioned’ spectrum is achieved via two alternative methods: distinct spectrum bands or distinct sub-bands – as illustrated below:
Figure 5
Example of cross-band partitioning
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FIGURE 6
Example of sub-band partitioning
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Such spectrum partitioning is intended to provide PPDR agencies with sufficient certainty in regard to network coverage and capacity, to support all day-to-day operational requirements and many emergency events and local disasters.
In the case of an integrated host network employing either cross-band or sub-band partitioning, the use of “carrier aggregation” and “priority access” to the public IMT network spectrum enables additional resources to be seamlessly and immediately made available should PPDR traffic needs exceed the dedicated spectrum block threshold capacity. In the event of a major disaster, this effectively provides PPDR agencies with immediate, seamless and transparent access to considerably greater network capacity – while avoiding valuable spectrum otherwise largely lying idle/underutilized, as might be the case for a dedicated PPDR network.
Network capability and resilience
To be fully effective, a host IMT network must provide PPDR users with sufficient coverage reach, availability, and overall resilience. These three key attributes are inextricably associated with the architecture and configuration of the deployed network, and will involve:
–	sufficient radio base station sites deployed to not only meet coverage objectives, but also to ensure suitable ‘depth’ of coverage in all priority regions;
–	sufficient capacity in base stations to cope with increases in demand that may occur in certain areas during major emergency events;
–	sufficient base-station site physical security and back-up power to maintain operations despite adverse natural events and human attack;
–	backhaul and core network systems configured for redundancy to mitigate any conceivable single-point-of-failure;
–	sufficient security measures and encryption to block unauthorized access or tampering with relevant network servers and routers; and
–	24/7 network status/health monitoring and proactive capacity management to ensure that network issues are immediately addressed before they impact performance or user experience.
All of these protective measures are equally important irrespective of the preferred approach to implementing a broadband PPDR network.
Device and terminal considerations
A rich eco-system of access devices and user terminals for public/commercial IMT (LTE) systems is already emerging in the global market. This eco-system includes a wide range of hand-portables, vehicle-mounted devices, and OEM modules.
However, the PPDR sector has traditionally sought ruggedized user terminals, and a variety of special application versions (e.g. for helicopter/aircraft, motorcycle, and covert use). Such requirements will continue – not necessarily for all PPDR users – so vendors of ruggedized devices will continue to play a vital role in this market segment. But, special PPDR user devices have typically involved higher development costs, and a higher sales price, due to their unique design requirements and the relatively small market size. To alleviate such costs, greater harmonization of PPDR spectrum arrangements on a regional (or semi-global) basis is being sought – with harmonization of a key objective of Resolution ITU-R 646.
With the wider take-up of mobile broadband services, “smart” phones/devices and tablets will also play a greater role in day-to-day PPDR operations – inevitably encouraging the emergence of new functions, applications, and methods of working.
Case study conclusions
In this case study, it was found that the integrated approach across spectrum and network infrastructure involving use of public IMT (LTE) network resources and systems – even with dedicated PPDR spectrum – offers an alternative method of delivering future mobile broadband services for PPDR agencies. The case study provides a view with regard to these aspects of PPDR deployment:
–	early initial PPDR service availability/delivery;
–	wide-area prioritized PPDR network access;
–	seamless geographic coverage;
–	dynamic additional capacity allocation for major events/disasters;
–	seamless PPDR user experience across the entire coverage area;
–	high levels of resilience;
–	potentially lower cost of deployment; and
–	opportunity for economies of scale.
The strategy outlined above allows national resources to be efficiently used – and financial investment to be directed toward network ‘hardening’, rather than duplication of existing infrastructure. This strategy also ensures that radio spectrum resources are fully exploited to deliver maximum economic and social benefit to national communities. It may enable a larger PPDR mobile broadband network to be brought into operation, in a relatively short time-frame, and with lower project and financial risk to administrations and PPDR agencies.
Leveraging the existing skills and experience of public IMT network operators may reduce costs, risks and delays associated with bringing advanced LTE mobile broadband technology to assist in enhancing the effectiveness of today’s PPDR agencies.
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attachment 3.4
Source:	Document 5D/TEMP/596(Rev.1)
Detailed workplan for the revision of Report ITU-R M.2291-1
The use of International Mobile Telecommunications (IMT) for broadband
Public Protection and Disaster Relief (PPDR) applications

	Title
	Revision of Report ITU-R M.2291-1, “The use of International Mobile Telecommunications (IMT) for broadband Public Protection and Disaster Relief (PPDR) applications”

	Identifier
	M.2291

	Document Type
	Revision of an existing ITU-R Report

	ITU-R WP 5D Lead Group
	WG General Aspects

	Sub-working group
	SWG PPDR

	Sub-working group Chair
	Mr. Bharat BHATIA; E-mail: Bharat.Bhatia@itu-apt.org

	Focus for scope and work
	To revise existing Report ITU-R M.2291 to reflect development of IMT-2020 and its application for PPDR

	Related documents
	Doc. IMT-2020/ZZZ Evaluation Reports Summary, expected February 2020 (in preparation)
Draft new Report ITU-R M.[IMT-2020.OUTCOME], expected June 2020
Draft new Recommendation ITU-R M.[IMT 2020.SPECS], expected October 2020
Resolution 646 (Rev.WRC-15)
Recommendation ITUR M.2009
Recommendation ITUR M.2015
Report ITU-R M.2377
Recommendation ITU-R M.2083

	 
	Meeting No. 30 (2018, Mexico)
1	Consider the received contributions;
2	Develop working document towards the proposed revision of Report ITU-R M.2291.
Meeting No. 31 (9-16 October 2018, Japan)
1	Consider the received contributions;
2	Develop workplan;
3	Liaise with relevant working parties;
4	Further update the working document.
Meeting No. 31bis (February 2019, Geneva)
1	Consider input documents;
2	Further update the working document;
3	Liaise with relevant parties.
Meeting No. 32 (July 2019)
1	Consider input documents;
2	Further update the working document;
3	Liaise with relevant parties, if needed.
Meeting No. 33 (December 2019 (if in session)
1	Consider input documents;
2	Take note of developments in IMT-2020/ZZZ and IMT-2020.OUTCOME;
3	Further update the working document;
4	Liaise with relevant parties, if needed.
Meeting No. 34 (February 2020, [TBD])
1	Consider input documents;
2	Further update the working document;
3	 Take note of the finalized version of IMT-2020/zzz and developments in IMT2020.OUTCOME;
4	Liaise with relevant parties, if needed.
Meeting No. 35 (June 2020, [TBD])
1	Consider input documents;
2	Upgrade the working document to preliminary draft update of the Report ITU-R M.2291;
3	Liaise with relevant parties, if needed.
Meeting No. 36 (October 2020, [TBD])
1	Finalize revision of Report ITU-R M.2291 based on input contributions received;
2	Liaise with relevant parties, if needed.
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attachment 3.5
Source:	Document 5D/TEMP/639
Meeting report of Sub-Working Group IMT-AV
SWG IMT-AV met three times during the 31st Meeting of Working Party (WP) 5D, and considered four input contributions, as following:

	[ 1068 ]
	Canada
	Progression of the preliminary draft revision of Report ITU-R M.2373-0 - Audio-visual capabilities and applications supported by terrestrial IMT systems

	[ 1070 ]
	Canada, Mexico, United States of America
	Proposed preliminary draft new Report ITU-R M.[IMT_EXPERIENCES]

	[ 1075 ]
	Mexico
	Proposal for updating Mexico's Annex within the working document towards a preliminary draft new Report ITU-R M.[IMT.[APPROACHES]EXPERIENCES] 

	[ 1083 ]
	Japan
	Proposal on continuity of development of working document towards a preliminary draft new Report ITU-R M.[IMT.EXPERIENCES] – National [approaches, best practices and/or] experience of some countries in which certain frequency band(s) are allocated to mobile services and identified for IMT systems related to technical, operational and regulatory/procedural aspects



There were also seven contributions from the previous WP 5D meeting that were carried forward to this meeting: 922 (USA), 926 (IRN), 938 (RUS), 941 (F, D, RUS, G), 946 (CAN), 953 (IND), 958 (MEX).
All contributions were presented, and discussions took place to incorporate those into the two working documents.
The preliminary draft revision of Report ITU-R M.2373-0 was reviewed, including content from one input contribution updating the information in two sections, 5.2 and 9.5. The text, as in 5D/TEMP/605 is now considered stable, with no pending issues, and is thus proposed to be agreed at this WP 5D meeting as a draft revision, in accordance with the detailed workplan.
A liaison statement to WPs 6A, 6B and 6C is also proposed, in order to inform the status of the work and forward the updated version of the preliminary draft revision of Report ITU-R M.2373-0. This is in 5D/TEMP/606.
In relation to the working document towards a PDN Report ITU-R M.[IMT.EXPERIENCES], as per the agreement in the WG General Aspects, SWG IMT-AV reviewed the main body of the text, incorporating the proposals of one input contribution, and also editorially updating the annexes with the national experiences, based on two inputs for this meeting, and another input from the previous meeting.
At this meeting, it was possible to make good progress on the main body of the text. It should be noted that the review exercise included some provisional agreements that can support the continuation of the work. As such, future inputs are invited mainly on the points that still need to be addressed, which are highlighted in yellow in the working document, and summarized below:
1	Title: review of the editorial updates;
2	Introduction: text in [] to see how to address future/planned deployments, review whether the annexes are in conformance with CV 155, and whether to add reference to the RR identifications;
3	Background: during the discussions, there was consideration to delete the whole section 2, but it was concluded that more time was needed to evaluate which elements of this section need to be kept, either as background or as part of the introduction;
4	Relevant existing documents: there were new documents proposed to the list of references of existing ITU-R Reports and Recommendations.
Furthermore, administrations that have provided their experiences in the annexes are invited to review their existing content, and provide any relevant updates, as appropriate. It should be noted that there was no discussion regarding the views in the initial pages of the working document, nor on the detailed workplan. The updated working document is in 5D/TEMP/612 to be added to the Chairman’s Report.
Finally, the Chairman would like to thank all the participants, and invite members to continue contributing to the work of SWG IMT-AV.
Geraldo NETO
Chairman, SWG IMT-AV
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attachment 3.6
Source:	Document 5D/TEMP/612
WORKING DOCUMENT TOWARDS A PRELIMINARY DRAFT
NEW REPORT ITU-R M.[ IMT.[APPROACHES]EXPERIENCES]
National [approaches, best practices and[/or]] experience[s] of some countries[,] in which certain frequency band(s) are allocated to [the] mobile service and identified for IMT[ systems] related to technical, operational and regulatory/procedural aspects

[Editor’s note: Documents 926 (IRN), 938 (RUS), and 941 (F, D, RUS, G) propose to stop the work on this document. Documents 922 (USA) and 1070 (CAN, MEX, USA) propose to elevate the document. Documents 958 (MEX) and 1083 (J) propose to continue work and adjust workplan.]
[Editor’s note: Documents 946 (CAN), 958 (MEX), 1070 (CAN, MEX, USA), and 1083 (J) propose to delete all the notes below.] 
[IRN note:
Attached to this document towards preliminary draft new informative report are annexes submitted by some members in regard with their national position/policy on the potential use of certain part(s) of spectrum for IMT system. These annexes merely reflect the views of these members without engagement or consent of other members in these views and thus to be considered for information purposed only.]
[IRN note:
In considering this document, it was expressed that administrations should take the following note into consideration:
The band 470-694 MHz, or part thereof, was allocated to Mobile on Primary Service and identified for IMT in certain countries in Region 2 and few ones in Region 3 under conditions of RR 9.21. Until the RR 9.21 is not successfully applied the band is not in reality allocated since successful application of RR 9.21 is prerequisite of primary allocation.
Consequently, any experience from any country which does not clearly and explicitly indicate that RR 9.21 has been successfully applied is not appropriate for inclusion in the experience report due to that fact that the Reports, Recommendations of ITU including ITU-R must be in conformity with the CS, CV and Radio Regulations.
In view of the above any experience on the use of a given band not in conformity with RR shall NOT be included in any Report. 
Those countries provided experience need to indicate whether they have successfully applied RR 9.21 and make reference to the Special Section published by the Bureau in this regard as well as the results of application of RR 9.21.
This means that the countries who have experiences on application of the band in question for IMT need to kindly provide information on: a) have they applied RR 9.21. If the answer is yes, kindly provide the special section which relates to that application. And see whether all agreement required were obtained.
Until this is resolved, views were expressed not in favor of those experiences. However, if all these procedures have been made, there should be no issue to include such experiences.]
[Views by Canada, Mexico, New Zealand, and USA (in response to the views by Iran):
“The application of No. 9.21 and the development of ITU-R Recommendations and Reports are two independent issues:
-	The development of ITU-R Recommendations and Reports within the ITU-R Study Groups is defined by Resolution ITU-R 1-6 and are not regulatory instruments in nature. This ITU-R Resolution does not establish any link between development/approval of ITU-R Recommendations and Reports and the application of the Radio Regulations No. 9.21 between administrations. Neither the Radio Regulations or any other ITU document do so;
-	From a regulatory point of view, the allocation of a band to the mobile service allows those administrations wishing to deploy mobile broadband applications. This provision allows the administration to plan the use of spectrum.  It also facilitates industry activities to start development of equipment for this band as well as standards to achieve interoperability, roaming and economies of scale;
-	The application, if necessary, of No. 9.21 facilitates bilateral coordination between those affected administrations. 
Finally, it is worth mentioning that this Report provides factual operational experience on any given frequency band, as well as the experience gained from the process of implementing the regulatory provisions, spectrum planning techniques and procedures, that administrations follow prior to operating any radio station. That experience is reflected in several annexes of this Report.”]
[Editor’s note: The outcome of this document could also be a candidate for a handbook.]
[Editor’s note: Having agreed to amend the title of the Report, all views and statements currently contained in the existing draft remained unchanged until all submitted experiences in the use of certain bands are fully consistent with the agreed title.]
NOTE 1: Recognising that the objectives of this Report, like other ITU Report is to be published as an ITU-R Report it should thus comply with relevant provisions of the ITU Constitution and ITU Convention 
To this effect it is emphasized that:
NOTES:
No. 92 of the ITU Constitution stipulates, among others that 
The decisions of a radiocommunication assembly or of a regional radiocommunication conference shall also in all circumstances be in conformity with the Radio Regulations. 
No. 155 of the ITU Convention stipulates that
These studies shall not generally address economic questions, but when they involve comparing technical or operational alternatives, economic factors may be taken into consideration, and 
Moreover, any reference in an experience document referring to an issue yet to be decided by a competent WRC for inclusion in the Radio Regulation should not to be included in the Report, at this stage.
See also Chairman’s Report
{NOTE 1
In discussing further action in regard with this document, two views were expressed:
View 1
NOT to include Annex (6) relating to the National Experience regarding deployment of IMT in the "600 MHz band", due to the fact that such use is not currently in conformity with the Radio Regulations (RR) i.e. not in conformity with the regulatory conditions as stipulated in the corresponding footnotes RR Nos. RR 5.293, 5.297 and RR 5.295 to the Table of Frequency Allocations with the understanding that ITU-R Report must be in conformity with RR. as per CS 92.
View 2
To include Annex (6) ... relating to the National experience regarding the deployment of IMT in the "600 MHz band" together with an explanatory Note indicating a) that the use is not in conformity with RR i.e. not in conformity with the regulatory conditions stipulated in the corresponding footnote RR Nos. 5.293, 5.297 and 5.295 to the Table of Frequency Allocations and b) that inclusion of these Annexes are for information only.
NOTE 2
Once the conditions stipulation in the corresponding footnote mentioned above are satisfied and the band in practical used for IMT Note 1 would be deleted and the Annexes continue to be contained in the document without any explanatory notes. 
NOTE 3
[bookmark: m_-5422211773795671838_m_668253250089876]It was also mentioned that according to the available information this "600 MHz band" has not yet been used by the countries requesting its inclusion in the Report thus the use of the term "experience..." is inappropriate.
Once the conditions mentioned in the above- mentioned footnotes are satisfied and the IMT in question are brought into use then the above-mentioned NOTES would be removed from the title of this document and the subject Annex would be without any NOTES.}
{The administrations of Canada, Colombia, Mexico, Japan and the United States are of the view that the work on Report [IMT.Experiences] is appropriate and should continue to be progressed within Working Party 5D. The scope and title of this report should be revised to focus on the National experiences on the use of terrestrial International Mobile Telecommunication (IMT) Systems for the 600 MHz (614-698 MHz) and 700 MHz (703/718-803 MHz) frequency bands. National experiences for other frequency bands identified for IMT should be developed respectively in separate report(s) (e.g. 1800 MHz report).}
[Editor’s note: See SWG IMT-AV chairman report from 27th meeting of WP 5D in Attachment 3.6, of Document 5D/666.]
[Editor’s note: Need to review the frequency ranges in the title once the report is finalized, to adapt title based on the national experiences input contributions. The original intention was to receive inputs in bands below 1 GHz, although some administrations have expressed the interest to bring experiences in frequency ranges above 1 GHz, such as the L band.]


1	Introduction
[Editor’s note: The text below describes the scope of the report, and further input contributions are expected in alignment with that. This note should be kept up to the approval of the report.]
The Annexes to this Report provide a compilation of national approaches taken and/or experiences gained by certain countries in the use/deployment [or potential use/potential deployment] of terrestrial IMT in certain frequency bands. These Annexes have been contributed by membership wishing to share their IMT approaches taken and/or experiences gained, including regulatory, technical and operational aspects, taking into account the relationship of these deployments with the services [to which the band is currently allocated]/[and existing systems]/[existing and planned services]. [These also are in conformity with objectives and purposes of CV 155.] 
It is emphasized that any use/deployment of IMT in the frequency bands referred to above should be in conformity with the Radio Regulations.
These Annexes strictly reflect the national policy of the contributing Members States in regard with use and/or deployment of IMT in their countries, they do not therefore necessarily reflect the national policy and other important aspects relating to the use and deployment of IMT in other countries. Consequently, these annexes should be considered for informational purposes only.
[It is to be noted that the identifications of bands for IMT in the RR have been made on a affects only individual countries and is not global, or regional, or country basis.]
[For example, identification for IMT in the frequency range 470-698 MHz was made at WRC-15 for some countries of Region 2 and Region 3 and the experiences presented may not apply in countries without such identification.] 
It is also important to note that other aspects relating to the deployment and operation of IMT are not covered in this Report and may be found in other ITU-R documents.
[2	Background and requirements for development of the report]
[Editor’s note: Section 2 was discussed during the 31st meeting of WP 5D. While there was consideration to delete this whole section, it was concluded that more time was needed to evaluate which elements of this section need to be kept, either as background or as part of the introduction.]
[Editor's note: It is advisable to further specify what the cause was and the rationale for development of this report as is done in other ITU-R Reports.]
The dissemination of the information contained in the Annexes to this Report may be useful to other Member States to consider in their future use/deployment of IMT.
[Given the importance to clearly understand the information provided on national approaches taken and/or experiences gained by certain countries in the deployment of terrestrial IMT systems, related to technical, operational and regulatory/procedural aspects, the following approach was used:]
–	The Annexes include information [and experience regarding the implementation]/ [about the actual experience] of IMT networks from the planning stages to actual deployments, and could include related experiences such as spectrum refarming performed prior to putting into operation of an IMT radio station. The presentation of the results of technical operation of networks, deployment scenarios and other useful technical information is included where available. 
[Editor’s note: The indent above need to be revisited for alternative wording and may be transferred to other corresponding Annexes of the Report.]
–	This Report is not linked to any specific frequency band and may be applied to any frequency band identified for IMT in order to increase the number of cases and encourage Member States to share their experiences in IMT deployment with other Members States. Each Annex reflects the experiences of the contributing Member State.
–	[It is appropriate to report on the results of co-existence with others services, solutions on the use of spectrum in border areas, and the experience in applying regulatory obligations and restrictions arising from the provisions of the Radio Regulations, as applicable.]
–	[National approaches taken and/or experiences gained by certain countries in the use/deployment [or potential use/potential deployment] should address the cross-border interference situation, if any, in order to address the possible impact of services in other Member States.]
–	Consideration of information of commercial or economic [substance]/[viability] is outside [of the terms of reference]/[scope] of this Report. [The inclusion of such]/[Such] information [is desirable to]/[should be] avoid[ed] if it is the main theme of the submissions from administrations[, but]/[. Such information] may be presented if this complements the [information on]national experience [information] [along with other data relating to the scope of this technical report].
[If any submissions do not cover any important regulatory or technical aspects of the implementation of IMT systems, it should be mentioned appropriately.]
[If the material applies to cases where there is no real experience of deployment and operation of IMT networks but provides information on the preparatory stages prior to the implementation of IMT systems this should be indicated accordingly.]
3	Relevant ITU-R Recommendations and Reports 
[Recommendation ITU-R M.1036-5 “Frequency arrangements for implementation of the terrestrial component of International Mobile Telecommunications (IMT) in the bands identified for IMT in the Radio Regulations”]
[Recommendation ITU-R SM.1047 “National spectrum management”] 
Report ITU-R M.2373 “Audio-visual capabilities and applications supported by terrestrial IMT systems”
[Report ITU-R BT.2301 “National field reports on the introduction of IMT in the bands with coprimary allocation to the broadcasting and the mobile services”]
[Report ITU-R SM.2012 “Economic aspects of spectrum management”]
[Report ITU-R SM.2015 “Methods for determining national long-term strategies for spectrum utilization”]
Report ITU-R SM.2353 “The challenges and opportunities for spectrum management resulting from the transition to digital terrestrial television in the UHF bands”
4	Structure of the Annexes
Annex 1 – Canada: Canadian experiences on the use of terrestrial IMT systems in frequency bands below 1 GHz identified for IMT 
Annex 2 – Germany: Experience on the 1 800 MHz band for LTE
Annex 3 – Iran: Iran Approach to Terrestrial IMT deployment (LTE EMBMS) in the 1 800 MHz Band
Annex 4 – Japan: A national approach to terrestrial IMT in 700 MHz band: Japan experience
Annex 5 – Mexico: National approaches on IMT implementation in the 600 MHz and 700 MHz frequency bands
Annex 6 – United States of America: Experience on the use of terrestrial IMT systems in frequency bands below 1 GHz identified for IMT
Annex 7 – United States of America: Experience on the planning and implementation of terrestrial IMT systems in the frequency band 3 550-3 700 MHz
Annex 8 – Tunisia: A National Approach on IMT Deployment in the 700 MHz Frequency Band
Annex 9 – India: National Experience on IMT deployment
Annex 10 – France: National field report on the introduction of IMT in the 800 and 700 MHz bands

[Editor’s note: Each contributor may wish to provide a glossary of terms used in each Annex.]


Annex 1

Canada: Canadian experiences on the use of terrestrial IMT systems in frequency bands below 1 GHz identified for IMT
A1.1	Introduction
In Canada, spectrum allocations are generally technology neutral. Most spectrum bands used for commercial mobile in Canada are bands identified for IMT in order to take advantage of harmonization and equipment economies of scale. Since the 1980s, 824-849 / 869-894 MHz (50 MHz) has been used for commercial cellular systems, 806-824/ 851-869 MHz for Land Mobile Radio (LMR), and 849-851/894-896 MHz for Air-Ground.
A1.1.1	Addressing the need for more mobile spectrum
The global trend towards increasing demand for data-intensive content and applications is expected to continue into the foreseeable future, and world-class, competitive mobile wireless networks and services will continue to be critical to success in the global digital economy. Smartphones, tablets, wearable devices, machine-to-machine devices and the apps that run on them are changing the way in which Canadians work, live and play. In Canada, data usage for these devices is growing, and mobile data traffic is expected to grow 7-fold from 2016 to 2021, a compound annual growth rate of 47%[footnoteRef:6]. [6:  	Cisco Visual Networking Index Mobile Forecast Highlights, 2016-2021, February 2017, http://www.cisco.com/c/dam/assets/sol/sp/vni/forecast_highlights_mobile/index.html.] 

Various past projections had estimated that Canada required at least 473 MHz and as much as 820 MHz of spectrum to be allocated to commercial mobile services by 2017[footnoteRef:7]. Based on ISED’s (Innovation, Science and Economic Development Canada; formerly, Industry Canada) analysis, an objective was set for allocating a total of 750 MHz of spectrum to commercial mobile services by the end of 2017. To date, ISED has been active in allocating more spectrum for commercial mobile use through various auctions, including the 700 MHz auction in 2014 and the AWS-3 and 2 500 MHz auctions in 2015. As of April 2015, the amount of spectrum that has been made available in Canada is 648 MHz. Beyond these, the Commercial Mobile Spectrum Outlook, published in 2013, identified additional spectrum from other bands, including the 600 MHz band (which will assign 70 MHz of commercial mobile spectrum following an upcoming decision on its licensing framework). Furthermore, ISED has recently issued a Consultation on the Spectrum Outlook 2018 to 2022 which expresses that it would be beneficial to review the 800 MHz and the 900 MHz band, for potential future release of portions of these bands for commercial mobile broadband services in Canada.  [7:  	Commercial Mobile Spectrum Outlook, March 2013, Section 3 and Annex A. http://www.ic.gc.ca/eic/site/smtgst.nsf/eng/sf09444.html.] 

Since 2008, new wireless carriers have entered the market offering new services to Canadians. As competition increases, carriers also continue to invest in networks. Today the percentage of Canadians with access to high-speed packet access plus (HSPA+), long-term evolution (LTE) and long-term evolution advanced (LTE-A) has grown to 99.4%, 98.5% and 83% respectively. At the same time, Canadian wireless subscribership is growing and consumers continue to increase their use of smartphones and tablets, driving demand for data services and increasing wireless network traffic[footnoteRef:8]. In 2017, the CRTC reported that wireless revenues now account for approximately 52% of all telecommunications revenue[footnoteRef:9]. [8:  	CRTC’s 2017 Communications Monitoring Report, Section 5.5, http://www.crtc.gc.ca/eng/publications/reports/PolicyMonitoring/2017/cmr.htm. ]  [9:  	CRTC’s 2017 Communications Monitoring Report, Section 5.1, http://www.crtc.gc.ca/eng/publications/reports/PolicyMonitoring/2017/cmr.htm. ] 

A1.1.2	Evolving TV viewing habits of Canadians
The broadcasting industry in Canada is evolving as both the viewing habits of Canadians are shifting, and the Canadian television system regulatory environment is adapting. While Canadians increasingly watch video programming online, they also continue to watch television through traditional distribution channels such as cable or satellite. Some Canadians also consider OTA TV services as an inexpensive alternative to cable and satellite television[footnoteRef:10]. The CRTC announced decisions in support of continued OTA TV broadcasting as part of the Let’s Talk TV process on the future of Canadian television[footnoteRef:11]. [10:  Broadcasting Regulatory Policy CRTC 2015-24, Paragraph 9; 
http://crtc.gc.ca/eng/archive/2015/2015-24.htm.]  [11:  http://www.crtc.gc.ca/eng/talktv-parlonstele.htm. ] 

A1.2	The 700 MHz band
In preparation for the digital TV (DTV) transition, the CRTC announced in 2010 its decision[footnoteRef:12] to clear the 700 MHz band of all full-power analogue broadcasting transmitters by 31 August 2011. This transition took place as scheduled.  [12:  For further information regarding the CRTC decision, refer to the Broadcasting Regulatory Policy CRTC 2010-167.] 

As early as 30 November 2010, Industry Canada (now ISED) initiated a consultation on a policy and technical framework to auction spectrum in the band 698-806 MHz (also known as the 700 MHz band), as announced in Canada Gazette Notice No. SMSE-018-10 “Consultation on a Policy and Technical Framework for the 700 MHz Band and Aspects Related to Commercial Mobile Spectrum”. Comments were sought on general policy considerations related to commercial mobile broadband spectrum use, competition issues and on the use of the 700 MHz band, as well as comments on spectrum use for public safety broadband applications. The results of this initial consultation are available here.
The decisions were subsequently announced in March 2012 in Canada Gazette Notice No. SMSE-002-12 “Policy and Technical Framework Mobile Broadband Services (MBS) – 700 MHz Band”. A “Consultation on a Licensing Framework for Mobile Broadband Services (MBS) – 700 MHz” Band was held in 2012, as announced in Canada Gazette Notice No. DGSO-002-12. This was followed by the “Licensing Framework for Mobile Broadband Services (MBS) – 700 MHz Band” in DGSA-001-13 (March 2013), which sets out the rules and procedures for participation in the competitive licensing process for spectrum in the 700 MHz band. The Framework includes: details related to the auction format and rules; the application process and timelines; and the conditions of licence that will apply.
The auction for mobile broadband services in 700 MHz was completed in February 2014 and the results are available here. In the band 768-776 / 798-806 MHz, 16 MHz is designated for narrowband and wideband Public Safety; 20 MHz (758-768 /788-798 MHz) will be designated for broadband Public Safety use; both are aligned with U.S. Public Safety. The 10 MHz known as D block (758-763/788-793 MHz) is the subject of an ongoing consultation with a decision on its use and licensing to follow.
The successful bidders of mobile broadband spectrum in 698-716 / 728-746 MHz were awarded licences shortly after the 700 MHz auction’s completion in February 2014. Following the emergence of an ecosystem of infrastructure equipment, as well as end user devices with multiband capability, operators started deployment of mobile services in the 700 MHz band throughout the country. As of January 2017, mobile broadband services using 700 MHz are widely available in most parts of Canada, as required by the deployment requirements attached to the licences. By leveraging the favourable propagation and penetration characteristics of low-band spectrum, these 700 MHz networks provide a platform for extending the reach of LTE-Advanced technology across both urban and rural markets and for enabling enhanced service offerings (such as VoLTE and eMBMS) to the customer.
A1.3	The 600 MHz band
Current users of the 600 MHz band include OTA TV broadcasting, remote rural broadband systems (RRBS), low-power apparatus (e.g. wireless microphones and camera systems), TV white space (TVWS) devices and wireless medical telemetry systems (WMTS). This spectrum is also used for radio astronomy service (RAS) (band 608-614 MHz). 
In its August 2015 “Decision on Repurposing the 600 MHz Band”, ISED announced that it would be jointly repurposing the 600 MHz band with the United States to include commercial mobile use by repacking over-the-air (OTA) TV broadcasting stations into lower frequencies. As part of this process, ISED will reconfigure spectrum use in the bands by repurposing a portion of contiguous spectrum for use by mobile broadband services beginning with channel 51 and extending downward to channel 37.
The band plan consists of seven paired 5+5 MHz downlink and uplink blocks, from 614-698 MHz which includes an 11 MHz duplex gap and a 3 MHz guard band, as per the following figure below. The guard band and duplex gap are intended to prevent harmful interference between the services. 
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The corresponding frequency arrangement is as follows:
[image: ]
The Canadian regulator (ISED) is taking the necessary steps towards the assignment of the band for Commercial Mobile following the guidelines in ITU-R Recommendations and Reports on spectrum management (i.e., the SM-series).  In particular the following regulatory aspects are ongoing:
–	Consultation on the auction of the 600 MHz – see http://www.ic.gc.ca/eic/site/smt-gst.nsf/eng/sf11314.html and http://www.ic.gc.ca/eic/site/smt-gst.nsf/eng/sf11374.html.
The intent was the initiation of a public consultation on a licensing framework for the auction of spectrum licences in the band 614-698 MHz (also known as the 600 MHz band), through the release of a document entitled Consultation on a Technical, Policy and Licensing Framework for Spectrum in the 600 MHz Band. The decisions were announced in the Technical, Policy and Licensing Framework for Spectrum in the 600 MHz Band (Table of Key Dates).
–	Consultations on wireless microphones and white space – see http://www.ic.gc.ca/eic/site/smt-gst.nsf/eng/sf11353.html
These consultations respectively address spectrum utilization by white space devices in the VHF and UHF ranges, and wireless microphones in the UHF and SHF ranges. The intent is twofold:
•	initiating a consultation on a technical and policy framework for the use of white space devices; see SMSE-018-17, Consultation on the Technical and Policy Framework for White Space Devices (http://www.ic.gc.ca/eic/site/smt-gst.nsf/eng/sf11343.html); and
•	initiating a consultation on the technical, policy and licensing framework for wireless microphones; see SMSE-019-17, Consultation on the Technical, Policy and Licensing Framework for Wireless Microphones (http://www.ic.gc.ca/eic/site/smt-gst.nsf/eng/sf11342.html).
–	Spectrum Advisory Bulletin (SAB) related to the wireless microphones and white space transition – see http://www.ic.gc.ca/eic/site/smt-gst.nsf/eng/sf11341.html.
This spectrum advisory bulletin (SAB) serves to notify radio equipment suppliers and users of lowpower radio apparatus —including wireless microphones— capable of operating in the frequency range 614-698 MHz of changes to certification and operations. Hereafter, lowpower radio apparatus (LPA) refers to such devices as wireless microphones, apparatus for cue and control communications and synchronization of video camera signals.
Currently, the use of the band 614-698 MHz by lowpower radio apparatus, including wireless microphones, is on a licensed and licenceexempt basis.  Although LPA approved under RSS-210- LicenceExempt Radio Apparatus: Category I Equipment and operating within TV broadcast bands do not require a radio licence, users of such LPA systems may still wish to voluntarily obtain a licence in order to minimize the likelihood of radio interference from other services operating within the same TV bands.

Annex 2

Germany: Experience on the 1 800 MHz band for LTE
A2.1	Introduction
The 1 800 MHz-band (1 710-1 785 MHz / 1 805-1 890 MHz) has been identified for IMT long time ago and was used by public mobile networks even before. In Germany, it was the second band after the 900 MHz-band that was used to introduce GSM services. The licenses for these bands were reserved for Europe-wide mobile communications services operating according to the GSM standard as a result of European harmonisation. A unique opportunity was therefore provided to introduce mobile communications across Europe. GSM licensing in Germany and the Europe-wide introduction of GSM mobile services enabled optimum use to be made of the potential of the 900 MHz- and 1 800 MHz-bands for both services and infrastructure competition. Economically, GSM has been a resounding success for the German mobile market with great importance for the economy as a whole. It also delivered great social benefit for consumers who, for the very first time, were offered nationwide mobile communications by the four operators in the market. Owing to its introduction across Europe the GSM success story can also be viewed in terms of economic and social integration in the European Union.
At the time of introduction in the 1990s only the parts 1 725-1 782 MHz and 1 820-1 877 MHz were available for the introduction of GSM services. The 1800 MHz GSM licenses had historically different terms which were aligned in the process of the auctions described below. This alignment was necessary in order to ensure that the same regulatory framework conditions are applicable for all operators, as the licences would have ended at different times because of licence grant in stages. Different terms of the GSM licences would have made reallocation processes or spectrum re-award more difficult if, successively, only parts of all the 1 800 MHz band had been available. 
This alignment created a regulatory environment allowing decisions on use of the entire spectrum after 2016 to be taken at the same time, suitably ahead of their expiry.[footnoteRef:13] [13:  Bundesnetzagentur, Translation of Decision on Auction 2015, Available at: https://www.bundesnetzagentur.de/SharedDocs/Downloads/EN/BNetzA/Areas/Telecommunications/TelecomRegulation/FrequencyManagement/ElectronicCommunicationsServices/DecisionP2016_pdf.pdf?__blob=publicationFile&v=3V (accessed 27 Jan 2017).] 

A2.2	Frequency auctions
A2.2.1	2010 auction
In 2010 an auction for Mobile/Fixed Communications Networks (MFCN) incl. IMT was held. 
Figure A2.1
Spectrum situation pre-2010 auction
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Figure A3.1 shows the spectrum situation before the auction. The green, blue, red and magenta colours indicate the IMT licence holders.
The yellow parts of 2 × 15 MHz were released from military use and were available for auction. An earlier extension of the 900 MHz GSM band allowed two operators (O2 Telefonica and EPlus[footnoteRef:14]) to get each 2 × 5 MHz in 900 MHz when returning 2×5 MHz in 1 800 MHz in 2007. These two blocks of 2 × 5 MHz in 1 800 MHz were also available for auction. For further information, see reference.[footnoteRef:15] [14:  	E-Plus is now part of Telefonica.]  [15:  Bundesnetzagentur, Translation of Decision on Auction 2010, Available at: 
https://www.bundesnetzagentur.de/SharedDocs/Downloads/EN/BNetzA/Areas/Telecommunications/TelecomRegulation/FrequencyManagement/ElectronicCommunicationsServices/FrequencyAward2010/DecisionPresidentChamber101022.pdf?__blob=publicationFile&v=2 (accessed 27 Jan 2017). ] 

Figure A2.2
Spectrum available in the 2010 auction
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The blue parts in Figure A2.2 show the parts of the 1 800 MHz spectrum that were available in the 2010 auction which in total gave 2 × 25 MHz of spectrum for auction. The remaining parts shown in yellow were licensed until end 2016 and were therefore not part of the auction. The auction provided paired blocks of 5 MHz.
Figure A2.3
Spectrum situation post-2010 auction
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The auction resulted in the following spectrum allocation as shown in Figure A2.3. The new licenses were awarded on a technology neutral basis to allow for the introduction of LTE services. The technical restrictions on the not auctioned GSM blocks had been lifted in the wake of a flexibilisation process. The 1 800 MHz-bands could then be used on a technology neutral basis and thus also for broadband systems such as LTE or LTE Advanced.[footnoteRef:16] The license duration was set to 15 years, i.e. until end 2025. [16:  Bundesnetzagentur, Translation of Decision on Flexibilisation (2009), Available at:
https://www.bundesnetzagentur.de/SharedDocs/Downloads/EN/BNetzA/Areas/Telecommunications/TelecomRegulation/FrequencyManagement/FlexibilisationFrequency/DecisionPresidentChamberFlexibilisation101022pdf.pdf?__blob=publicationFile&v=2 (accessed 27 Jan 2017).] 

A2.2.2	2015 auction
Due to the expiry of the remaining licences at the end of 2016 the other parts were the subject of another auction in 2015.
Figure A2.4
Spectrum available in the 2015 auction
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The blue parts in Figure A2.4 show the parts of the 1 800 MHz spectrum that were available in the 2015 auction which in total gave 2 × 50 MHz of spectrum for auction. The remaining parts shown in yellow are licensed until end 2025 and were therefore not part of the auction. The auction provided paired blocks of 5 MHz. For further information, see reference.[footnoteRef:17] [17:  Bundesnetzagentur, Translation of Decision on Auction 2015.] 

Figure A2.5
Spectrum situation post-2015 auction
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Figure A2.5 shows the result of the 2015 spectrum auction which included some reorganisation of two blocks of 2 × 5 MHz, in particular the block 1 758-1 763 MHz / 1 853-1 858 MHz, that had been part of the previous auction. The new licenses were awarded for MFCN incl. IMT on a technology neutral basis which allowed the introduction of LTE services with a license duration of 10 years, i.e. until end 2025. The timing was chosen in order to align the license duration in the whole band.
A2.3	Introduction of LTE in the 1 800 MHz band
Following both auctions, operators subsequently started the rollout of LTE services in the band. It provides now valuable opportunities to improve LTE capacity particularly in urban areas.
Annex 3

Iran: Iran Approach to Terrestrial IMT deployment
(LTE EMBMS) in the 1 800 MHz Band
A3.1	Introduction
IMT systems have the potential to provide audio-visual services to users. The mobile industry is increasingly looking at evolved Multimedia Broadcast Multicast Service (eMBMS), an LTE embedded broadcast mode that could be used to serve a growing mobile video/TV consumption and other highly popular data services. It can be used to boost capacity for live and on-demand content such as popular websites, breaking news, etc. Apart from audiovisual services, eMBMS could potentially be used for other applications, such as software updates, magazine subscriptions, traffic and weather information update, map downloads, and many others. In current version of eMBMS (3GPP Rel-13), up to 60 percent of the FDD radio resources and up to 50 percent for TDD can be assigned to broadcast in a LTE network. This application can be implemented in any band identified for IMT and eMBMS does not address any specific band.
On the other hand, the assigned frequency band has a key feature role in IMT network deployment. Most LTE networks have been implemented in the 800 MHz, 1 800 MHz, 2 100 MHz and 2 600 MHz frequency bands. It is obvious that lower frequencies (800 MHz) offer advantages for coverage purposes as radio signals propagate in the environment farther than in higher frequency bands (1 800 MHz). It is also important to note that better propagation properties of the lower frequency bands allow signal coverage (including indoors) to be provided with fewer base stations, leading to economic benefits. However, the interfering signals also reach further in the lower than in the higher frequency bands. The cyclic prefix in current LTE eMBMS standard (i.e. 3GPP Release 13) limits an inter-site distance (ISD) to a maximum of (about) 10 km. At such short distances the advantages of lower frequencies over the higher frequency bands in terms of coverage are not significant. In addition, spectrum efficiency that can be achieved in eMBMS networks is strongly dependent on the Inter Site Distance (ISD). At ISD of about 10 km the achievable spectrum efficiency of eMBMS is in the order of 0.5 bits/s/Hz but can be much lower. Higher spectrum efficiency can only be achieved with smaller ISD hence further reducing potential benefits of the lower frequency ranges. Thus, lower frequencies are more suitable for rural and un-populated coverage.
On the other side, the higher frequency bands come with more capacity than lower frequency bands as they offer larger bandwidths and allow for more densification using smaller cells. Most usage of mobile networks occurs within higher population densities in which networks have to be designed for capacity purposes rather than for wide coverage. Thus, the higher frequency bands are most appropriate for IMT network deployment in dense urban areas.
It can be argued that, in the frequency bands where spectrum availability is limited (e.g. 800 MHz), it would be inefficient to try to allocate both FDD and TDD in the same band due to the amount of guard band that may be needed between operators. The 3GPP developed the LTE standard over a range of many different bands, each of which is designated by both a frequency and a band number. LTE-TDD and LTE-FDD also operate on different frequency bands, LTE-TDD works better at higher frequencies while LTE-FDD works better at lower frequencies. According to 3GPP LTE frequency bands, the 800 MHz band is used just with FDD scheme whereas the 1 800 MHz band can support both FDD and TDD schemes. Therefore, using 1 800 MHz band can be more advantageous for providing more capacity and interference mitigation in dense urban areas than the 800 MHz band.
A3.2	Experience
Islamic Republic of Iran has initiated a trial project on LTE eMBMS in order to provide TV content via LTE network in part of Tehran capital city of I.R. of Iran. There were two local companies interested in this project and finally one of them has taken charge of a limited trial LTE eMBMS network.
A3.2.1	Frequency bands
There were two candidate frequency bands for this project: 800 MHz and 1 800 MHz bands. Although the 800 MHz band would have been preferred from the coverage perspective, this band is not appropriate for a capacity oriented scenarios such as dense urban areas. Considering the capacity approach, there are two major advantages for the 1 800 MHz band over the 800 MHz band as the follows: 
1)	providing more bandwidth;
2)	employing TDD schemes.
In addition, most implemented eMBMS projects have been targeted to provide the broadcast and multicast service in high user-density area such as stadiums during entertainment or sport events. Consequently, it is clear that for a dense urban area like Tehran city, the optimal choice is 1 800 MHz and this frequency band has been selected for this trial of LTE eMBMS network. 
A3.2.2	Receiver
The user equipment (UEs) must be equipped with eMBMS-enabled chipset in order to receive broadcast and multicast services. The conventional LTE UEs that are currently available on the market do not support eMBMS intrinsically. Therefore, the eMBMS-enabled devices had to be ordered directly from an equipment vendor. This challenge has also been encountered in other LTE eMBMS projects. This is a consequence of the fact that, currently, mobile network operators do not provide commercial services using eMBMS and do not support the required functionality on the UEs. Thus, a limited number of such UE were prepared.
A3.2.3	Deployment
One of the important part of LTE eMBMS network is eMBMS core. The regular LTE core does not basically support eMBMS. The simple and efficient way to cope with this problem is to use remote core. In this method, the content is transferred to a remote core via satellite and reciprocally the content is transmitted to the eNodeB via satellite.
The main intention in the trial was to deliver one regular DVB-T Transport Stream (TS) (with a bit rate of ~22 Mb/s) via eMBMS. The initial test has been done using a single base station operating in the 1 800 MHz frequency band with a channel bandwidth of 15 MHz. The cell size and average throughput are assumed to be around 300 m and 2.5 bit/s/Hz, respectively. As a consequence, the required capacity could be provided to deliver one DVB-T TS (~22 Mb/s) using this eMBMS network. However, with larger cell sizes the achievable throughput would decrease and, as a result, it would not be possible to ensure the required quality or number of broadcast services.
A3.3	Conclusion
Islamic Republic of Iran, has initiated a trial of LTE eMBMS in order to provide broadcast and multicast services via IMT. A local company has conducted this trial project. The 1 800 frequency band has been selected for this project due to its advantages in providing higher capacity than the 800 MHz band. A limited number of eMBMS enabled UEs has been ordered from an equipment vendor. Initial results demonstrate that, the LTE eMBMS in its current version can be appropriate for providing broadcast and multicast services in small geographical areas (e.g. venues for special events) but cannot be a viable solution for a broadcast distribution of TV services on a large scale.
Annex 4

Japan: A national approach to terrestrial IMT in 700 MHz band: 
Japan experience
A4.1	Introduction
The analogue TV broadcasting had been switched over to the digital TV one in 2012. Currently the highest frequency of the band allocated for digital TV is 710 MHz. The frequency band identified for IMT is 718-748 MHz for up-link and 773-803 MHz for down link in the national frequency allocation. Before the switch-over the band of 770-806 MHz was assigned to a field-pick-up (FPU) for the transmission of the broadcast materials used for the TV broadcasting and a specific radio microphone used in the theatre, broadcasting station and so on. Japan adopted such measures to facilitate the transition of the existing radio services that the operation of FPU systems was moved to (1) the 1 200 MHz band (1 240-1 300 MHz) and (2) 2 300 MHz band (2 330-2 370 MHz), and the operation of the specific radio microphone equipment was moved to (1) the white space band (470-710 MHz), in which the terrestrial digital TV broadcasting is protected from interferences depending on the area, (2) the band dedicated for specific radio microphone (710714 MHz), and (3) 1.2 GHz band (1 240-1 260 MHz excluding 1 MHz). The frequency bands identified for IMT could be assigned as mentioned above by the measures.
This Annex 4 outlines the measures to facilitate the transition of the existing radio services in the next section.
A4.2	Sharing and coexisting studies for the transition
When considering refarming for the introduction of IMT-2000 in 700 MHz band, what were taken into account were following conditions:
–	international frequency harmonization,
(Targeted IMT band is within the internationally harmonized band identified for IMT.)
–	to maintain minimum required guard band width with the existing radio services, and (The existing radio services have to be protected.)
–	to secure IMT band as wide as possible.
(Although it might be enough the bandwidth secured would be one required by the planned radio services, it is also true that the targeted IMT band would be as wide as possible, if possible.)
On 700 MHz band refarming in Japan, sharing studies, between (1) IMT and IMT, (2) IMT and TV broadcasting, (3) IMT and ITS (Intelligent Transportation System), (4) IMT and FPU, and (5) IMT and radio microphone, were implemented and tried to find out the technical and operational conditions such as guard band between them, required separation distance between each radio station, and engineering work of base station by changing antenna angle pointing and transmitting e.i.r.p. and so on. Anyhow complexity of the studies would be depending on the allocation of the existing radio services and the required bandwidth of IMT in each country.
It was also confirmed that the technical parameters of LTE to be used in the sharing studies in 700 MHz band were covered by ones used in the above mentioned sharing study for IMT-2000 in the 700 MHz band. So the results of the sharing and coexistence study performed for IMT-2000 were adopted in the same manner as the case for LTE in 700 MHz band.
A4.3	Experience
The measures[footnoteRef:18]* to facilitate the transition of the existing radio systems were introduced to implement the smooth and early reallocation of the frequency bands for the existing radio services, after that the bands can be usable for IMT. In the measures an operator, to whom a new frequency band is assigned, bears expenses required for the existing users to continue their services with use of their new radio systems procured by using the expenses paid by the IMT operators. [18: * 	The portal site of the measures, although the description is Japanese, is “http://www.tele.soumu.go.jp/j/adm/system/ml/mobile/portal/index.htm”.] 

The measures were implemented in order to make the harmonized band for IMT as wide as possible within the frequency arrangement of “A5” (703-748 MHz for up-link and 758-803 MHz for down link) of Recommendation ITU-R M.1036.
The operators, who were authorized newly to use the frequency bands after the evaluation of the implementation plan by the Ministry, could negotiate with each existing  radio system operators about the schedule of the transition of their existing operation and the expense values required for the transition that were born by all involved IMT operators in accordance with the guidance to implement the construction of IMT base stations in the bands newly assigned by the transition and each IMT operators’ implementation plan authorized by the Ministry.
IMT operators can partially start construction of base stations in the area where the transition of the existing radio stations has finished without waiting for the completion of the whole transition of the existing radio stations in nationwide.
The actual implementation of the measures to facilitate the reallocation of the frequencies is progressed by the general incorporated association that was established jointly by the current three IMT operators, who can, then, facilitate the installation of the IMT base stations. The extent of the progress of the operation by the association is confirmed by the Ministry based on the quarterly report from each IMT operator and the Ministry makes the reports public.


Annex 5

Mexico: National approaches on IMT implementation in the 
600 MHz and 700 MHz frequency bands
A5.1	Introduction
As a result of a Decree published in the Official Gazette on 13th June 2013, which amended and supplemented certain provisions of the Constitution of the United Mexican States, the Federal Telecommunication Institute (IFT, by its Spanish acronym) was created as an autonomous public agency, focused on broadcasting and telecommunication. It is responsible for regulating, promoting and supervising the use, development and operation of the radio spectrum, networks and the provision of broadcasting and telecommunication services in Mexico. 
Since then, IFT has been focused in building new technical and regulatory strategies regarding frequency band programs derived from the National Radio Spectrum Program referred in the Seventeenth Transitory article, section V of the Decree. 
In this context, on December 16th, 2014 IFT Board issued an Agreement[footnoteRef:19] which incorporated a “Work Plan to assure optimum use of the 700 MHz and 2.5 GHz bands under universal, nondiscriminatory, shared and continuous access principles” and a “Work Plan to rearrange spectrum for broadcasting stations”.  [19:  	It is worth mentioning that this Agreement involves regulatory and technical considerations that are to be carried out by IFT.] 

The aim of this annex is to outline the knowledge that Mexico has obtained from the process of implementing the regulatory provisions, techniques and procedures of spectrum planning within our national approach to implement IMT in the UHF frequency band. We will describe the technical, and regulatory actions performed in order to successfully achieve the first digital dividend in 698803 MHz (700 MHz band), as well as the actions needed in order to foresee the second digital dividend in 614-698 MHz (600 MHz band) in our country.
A5.2	National approaches
614-698 MHz frequency band
The 614-698 MHz frequency band (better known as “600 MHz band”) means for Mexico a great opportunity to implement IMT systems in the near future. Mexico administration accomplished the band identification for IMT by country footnote, with the support by different administrations during last WRC-15.
In March 2018, Mexico started the migration of the remaining 48 over-the-air TV channels in the 614-698 MHz frequency band, to frequency bands below channel 37 (below 608 MHz). Furthermore, in September, 2018, Mexico moved one last cable TV channel from the same frequency band below channel 37. With this spectrum planning procedures the 600 MHz band will be ready in the short term for deployment of mobile broadband and to accomplish our second digital dividend.
To fulfill this goal, Mexico is proposing using a reverse FDD configuration for IMT deployment in the 600 MHz band[footnoteRef:20]. This means downlink frequency of range 617-652 MHz and uplink frequency of range 663-698 MHz. One of the reasons of selecting this configuration, is to ensure compatibility with A5 frequency arrangement, which Red Compartida will be using in the 700 MHz band given that both bands will transmit in uplink directions in the adjacent part of the bands. (See Figure A5.1.) [20:  	For more information over the matter consult Document 5D/162 “Proposal for the revision of Recommendation ITU-R M.1036-5 to include frequency arrangement in the band 470-698 MHz”.] 

Figure A5.1
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698-803 MHz frequency band
The 698-803 MHz frequency band (better known as 700 MHz “band”) implementation, according to the “Work Plan to assure optimum use of the 700 MHz and 2.5 GHz bands under universal, non-discriminatory, shared and continuous access principles”, is bound to promote effective public access to broadband and telecommunication services through a Project known as “Red Compartida”[footnoteRef:21], which stands for “Wholesale shared network”. This Project should be understood as a public telecommunications network exclusively destined to sell capacity, infrastructure or wholesale telecommunication services to other concessionaries or resellers.  [21:  	http://www.sct.gob.mx/red-compartida/index-eng.html ] 

Red Compartida has 90 MHz available in the 700 MHz band (703748 MHz uplink and 758803 MHz downlink) by using the frequency arrangement A5 included in Recommendation ITU-R M.1036-5.
This model is based on a Public-Private Partnership Project that is considered optimal for obtaining state-provided assets, such as spectrum radiofrequencies, but requires a large amount of private investment, which can only be achieved through partnerships in the private sector. It is estimated that it will generate an investment of more than seven billion dollars over the life of the project.
Red Compartida will allow 92.2% of the country's population to have access to some of the best communication technologies available worldwide as it will provide its services through 4G-LTE technology and prepared for 5G evolution. 
The first phase of the Red Compartida started operating in March 31, 2018, covering 30% of Mexico's population. After that, the deployment plan will be as follows:
–	Third year: Coverage of 50% of the population and 50% of “Pueblos Mágicos[footnoteRef:22]”.  [22:  “Magical Villages” The tourism program of Mexico to identify towns, that stand out for their relevance in terms of beauty or historical legacy.] 

–	Fourth year: Coverage of 70% of the population and 75% of “Pueblos Mágicos”.
–	Fifth year: Coverage of 85% of the population and all “Pueblos Mágicos”.
–	Sixth year: Coverage of 88.6% of the population.
–	Seventh year: Coverage of 92.2% of the population.
Thus, the Red Compartida initiative not only leads to one of the largest telecommunications projects in the history of Mexico, but also one of the most spectrum innovative models in the world.
It is important to mention that before implementing IMT in the 700 MHz band, it was necessary to carry out the transition to digital television and the analogue switch-off on all the TV channels allotted in this spectrum portion. For this reason, IFT issued the Work Plan to rearrange spectrum for broadcasting stations, which is intended for an efficient spectrum use and promoting relevant market development of broadcasting.
This Plan considered 470-512 MHz portion to be assigned for broadcasting exclusively, an intensive usage of spectrum portions in the VHF band (54-88 MHz/174-216 MHz) allocated to broadcasting, as well as optimizing TV channels under channel number 37 (608-614 MHz) by means of new advantages originated by new digital television technologies. In addition to that, it is worth mentioning that segment 512608 MHz is to be used for TV broadcasting services.
Therefore, the Work Plan mentioned above does not only promote and preserve broadcasting services, but also anticipate the scenario for deploying IMT in 600 MHz band and heading the way for planning a second digital dividend in Mexico.
A5.3	Conclusion
Mexico intends to deploy Broadcasting services and IMT applications in separate segments of the UHF bands. As convergence is still on its way, Mexico is opening the path to achieve a balanced distribution between broadcasting services[footnoteRef:23] and IMT implementation in UHF band by performing the actions described throughout this contribution. This also can lead to new frequency arrangements for different IMT bands identified for IMT below 1 GHz such as the 600 MHz band plan already proposed in the draft revision version of Recommendation ITU-R M.1036-5. [23:  	IFT has recently carried out a number of auction processes related to broadcasting services. In the period of 2014-2017 alone, Mexico has assigned two new national television networks, 191 FM broadcasting stations, 66 AM broadcasting stations and 148 regional digital television channels. 
For more information, see the following link: http://www.ift.org.mx/espectro-radioelectrico/licitaciones/radiodifusion.] 



Annex 6

United States of America: Experience on the use of terrestrial IMT systems in frequency bands below 1 GHz identified for IMT
A6.1	Introduction
On March 17, 2010, the FCC released The National Broadband Plan[footnoteRef:24], establishing a roadmap for initiatives to stimulate economic growth, spur job creation and boost America's capabilities in education, health care, homeland security and more. The plan includes sections focusing on economic opportunity, education, health care, energy and the environment, government performance, civic engagement and public safety. The Plan fulfilled a Congressional mandate to ensure every American has “access to broadband capability,” including a detailed strategy for achieving affordability and maximizing use of broadband. One of the key elements of the plan is ensuring efficient allocation and use of government-owned and government-influenced assets. The Plan recommended making an additional 500 MHz of spectrum newly available for broadband within 10 years, of which 300 MHz should be available for mobile use within five years. In order to achieve this goal, the FCC established principles to: [24:  https://www.fcc.gov/general/national-broadband-plan ] 

–	Enable incentives and mechanisms to repurpose spectrum to more flexible uses. Mechanisms include incentive auctions, which allow auction proceeds to be shared in an equitable manner with current licensees as market demands change. These would benefit both spectrum holders and the American public. The public could benefit from additional spectrum for high-demand uses and from new auction revenues. Incumbents, meanwhile, could recognize a portion of the value of enabling new uses of spectrum. For example, this would allow the FCC to share auction proceeds with broadcasters who voluntarily agree to use technology to continue traditional broadcast services with less spectrum. 
–	Ensure greater transparency of spectrum allocation, assignment and use through an FCC-created spectrum dashboard to foster an efficient secondary market. (http://reboot.fcc.gov/reform/systems/spectrum-dashboard) 
–	Expand opportunities for innovative spectrum access models by creating new avenues for opportunistic and unlicensed use of spectrum and increasing research into new spectrum technologies.
A6.2	600 MHz
In 2014, the FCC adopted a Report and Order for Incentive Auctions.[footnoteRef:25] The incentive auction is a new tool[footnoteRef:26] authorized by Congress to help the Commission meet the Nation’s accelerating spectrum needs. Broadcasters were given the unique financial opportunity in the “reverse auction” phase of the incentive auction to return some or all of their broadcast spectrum usage rights in exchange for incentive payments. By facilitating the voluntary return of spectrum usage rights and reorganizing the broadcast television bands, the FCC could recover a portion of ultra-high frequency (“UHF”) spectrum for a “forward auction” of new, flexible-use licenses suitable for providing mobile broadband services. Payments to broadcasters that participate in the reverse auction can strengthen broadcasting by funding new content, services, and delivery mechanisms.  And by making more spectrum available for mobile broadband use, the incentive auction will benefit consumers by easing congestion on the Nation’s airwaves, expediting the development of new, more robust wireless services and applications, and spurring job creation and economic growth. [25:  https://www.fcc.gov/document/fcc-adopts-rules-first-ever-incentive-auction]  [26:  https://www.fcc.gov/about-fcc/fcc-initiatives/incentive-auctions/how-it-works ] 

The broadcast incentive auction itself comprised of two separate but interdependent auctions – a reverse auction, which will determine the price at which broadcasters will voluntarily relinquish their spectrum usage rights; and a forward auction, which will determine the price companies are willing to pay for flexible use wireless licenses. The lynchpin joining the reverse and the forward auctions is the “repacking” process. Repacking involves reorganizing and assigning channels to the remaining broadcast television stations in order to create contiguous blocks of cleared spectrum suitable for flexible use.  In order to be successful, each of the components must work together. Ultimately, the reverse auction requires information about how much bidders are willing to pay for spectrum licenses in the forward auction; and the forward auction requires information regarding what spectrum rights were tendered in the reverse auction, and at what price; and each of these depend on efficiently repacking the remaining broadcasters.
The reverse and forward auctions was integrated in a series of stages. Each stage will consist of a reverse auction and a forward auction. Prior to the first stage, the initial spectrum clearing target is determined. Broadcasters indicate through the pre-auction application process their willingness to relinquish spectrum usage rights at the opening prices. Based on broadcasters’ collective willingness, the initial spectrum clearing target will be set at the highest level possible (up to 126 megahertz of spectrum) without exceeding a pre-determined national aggregate cap on the interference between wireless providers and TV stations (“impairments”) created when TV stations must be assigned to the wireless band. Under this approach, the auction system will establish a band of wireless spectrum that is generally uniform in size across all markets.  Then the reverse auction bidding process will be run to determine the total amount of incentive payments to broadcasters required to clear that amount of spectrum.
The forward auction bidding process will follow the reverse auction bidding process. If the “final stage rule” is satisfied, the forward auction bidding will continue until there is no excess demand, and then the incentive auction will close. If the final stage rule is not satisfied, additional stages will be run, with progressively lower spectrum targets in the reverse auction and less spectrum available in the forward auction. The final stage rule is a set of conditions that must be met in order to close the auction at the current clearing target; failure to satisfy the rule would result in running a new phase at the next lowest clearing target.
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Our central objective in designing this incentive auction is to harness the economics of demand for spectrum in order to allow market forces to determine its highest and best use.  We are also mindful of the other directives that Congress established for the auction, including making all reasonable efforts to preserve, as of the date of the passage of the Spectrum Act, the coverage area and population served of remaining broadcast licensees.  The auction affords a unique opportunity for broadcasters who wish to relinquish some or all of their spectrum rights, but we emphasize that a broadcaster’s decision to participate in the reverse auction is wholly voluntary.  In the descending clock auction format we chose, for example, a broadcaster need only decide whether it is willing to accept one or more prices offered to it as the reverse auction proceeds; if at any point the broadcaster decides a price is too low, it may drop out of the reverse auction. No station will be compensated less than the total price that it indicates it is willing to accept.
The FCC also recognizes the importance of broadcasters that choose not to participate in the reverse auction. To free up a portion of the UHF spectrum band for new, flexible uses, Congress authorized the Commission to reorganize the broadcast television spectrum so that the stations that remain on the air after the incentive auction occupy a smaller portion of the UHF band. The reorganization (or “repacking”) approach we adopted will avoid unnecessary disruption to broadcasters and consumers and ensure the continued availability of free, over-the-air television service.
Ultimately, our actions will benefit consumers of telecommunications services. While minimizing disruption to broadcast television service, we seek to rearrange the UHF spectrum in order to increase its potential to support the changing needs of 21st Century consumers. We recognize that the same individuals may be consumers of television, mobile broadband—using both licensed and unlicensed spectrum—and other telecommunications services.  To benefit such consumers, and consistent with the framework of the Spectrum Act, we have strived for balance in our decision-making process between television and wireless services, and between licensed and unlicensed spectrum uses.
A6.2.1	Band Plan
We adopted a “600 MHz Band Plan” for new services in the reorganized UHF spectrum.  By maximizing the spectrum’s value to potential bidders through features such as paired five megahertz “building blocks,” the Band Plan will help to ensure a successful auction. By accommodating variation in the amount of spectrum we recover in different areas, which depends on broadcaster participation and other factors, the Band Plan will ensure that the repurposing of spectrum for the benefit of most consumers nationwide is not limited by constraints in particular markets. The Band Plan will promote competition and innovation by creating opportunities for multiple license winners and for future as well as current wireless technologies.  Because it is composed of a single band of paired spectrum blocks only, our Band Plan also simplifies the forward auction design.  We adopt for new licensees flexible-use service rules, and technical rules similar to those governing the adjacent 700 MHz Band, an approach that should speed deployment in the 600 MHz Band. Devices will be required to be interoperable across the entire new 600 MHz Band.
The FCC concluded that the 600 MHz Band Plan we adopt best supports our central goal of allowing market forces to determine the highest and best use of spectrum, as well as our other policy goals for the incentive auction, including the Commission’s five key policy goals for selecting a band plan. The Band Plan enhances the economic value and utility of the repurposed spectrum by enabling two-way (paired) transmissions throughout this well-propagating “coverage band.” This approach also simplifies auction design by offering only a single configuration—paired blocks—which allows for maximum interchangeability of blocks, and enables limited market variation, thus avoiding a “least common denominator” problem.  It also provides certainty about the operating environment for forward auction bidders by establishing guard bands between television and wireless services in order to create spectrum blocks that are reasonably designed to protect against harmful interference.  Further, the 600 MHz Band Plan promotes competition.  By offering only paired blocks in a single band, and by licensing on a Partial Economic Area (“PEA”) basis, the 600 MHz Band Plan will promote participation by both larger and smaller wireless providers, including rural providers, and encourage new entrants.  Finally, the 600 MHz Band Plan, composed of a single, paired band, promotes interoperability and international harmonization.
The 600 MHz Band Plan we adopt consists of paired uplink and downlink bands offered in 5 + 5 megahertz blocks. The uplink band will begin at channel 51 (698 MHz), followed by a duplex gap, and then the downlink band. We will license the 600 MHz Band on a geographic area license basis, using PEAs. Further, we will accommodate market variation: specifically, we will use the 600 MHz Band Plan in all areas where sufficient spectrum is available; and in constrained markets where less spectrum is available, we may offer fewer blocks, or impaired blocks, than what we offer generally in the 600 MHz Band Plan. Finally, we establish technically reasonable guard bands to prevent harmful interference and to ensure that the spectrum blocks are as interchangeable as possible.
Because the FCC did not know the exact number of blocks licensed or their frequencies until the incentive auction concludes, the 600 MHz Band Plan we adopted represents a framework for how to license the repurposed spectrum. The Technical Appendix sets forth each of the specific 600 MHz Band Plan scenarios based on the number of television channels cleared; ultimately, the repurposed spectrum will be licensed according to one of these scenarios.  
We show below two examples of the 600 MHz Band Plan scenarios set forth in the Technical Appendix of the Report and Order:
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84 megahertz scenario
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126 megahertz scenario
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In the first example, 84 megahertz of television spectrum is repurposed.  A total of seven 5 + 5 megahertz paired blocks are licensed for new, flexible use.  An 11 megahertz guard band or “duplex gap” protects against harmful interference between 600 MHz uplink and downlink services, and a three megahertz guard band protects against harmful interference between 600 MHz downlink services and channel 37. Channel 37 itself, along with the three megahertz guard band, serves as a guard band between 600 MHz downlink services and television services, which occupy the UHF spectrum down from channel 36 down. In the second example, 126 megahertz of television spectrum is repurposed. Ten 5 + 5 megahertz paired blocks are licensed for new, flexible use.  The duplex gap is 11 megahertz, there are three megahertz guard bands on either side of channel 37, and a nine megahertz guard band between 600 MHz downlink services and television services, which occupy the UHF spectrum from channel 29 down.
[bookmark: _Toc365385018][bookmark: _Toc371326225][bookmark: _Toc371330669][bookmark: _Toc371406212][bookmark: _Toc371406364]The FCC noted that offering downlink-only blocks in the 600 MHz auction may undermine competition. Because providers must pair downlink-only blocks with existing spectrum holdings, new entrants would not be able to use downlink-only blocks, thus limiting their utility. In contrast, offering paired spectrum blocks will benefit all potential 600 MHz Band licensees. Further, offering downlink-only blocks would further complicate the auction design without a commensurate benefit. As explained above, downlink-only blocks are less valuable than paired blocks to bidders, and offering both paired and unpaired blocks would introduce additional differences among licenses in the forward auction and increase the amount of time the auction takes to close.
Finally, our all-paired band plan generally has nationally consistent blocks and guard bands, which will promote interoperability. In contrast, offering downlink-only blocks could exacerbate interoperability concerns by separating the 600 MHz Band into two bands. If we license both unpaired and paired blocks, we would expect that the industry standards body would create separate bands for the paired blocks and unpaired blocks, as it has done previously. If the 600 MHz Band were split into two separate bands, then some devices could support part, but not all, of the Band. Concerns were also raised over the potential for wireless carriers using downlink-only blocks to configure their networks so as to create barriers to roaming. Limiting the auction to paired blocks will help to ameliorate these concerns. It will also promote international harmonization, and in particular, should help to address cross-border issues with Canada and Mexico.
A6.2.2	Repurposing for Mobile Use
On January 18, 2017, the auction satisfied both of the conditions of the final stage rule, assuring that the auction will close in Stage 4. At $19.8 billion in gross revenue for 70MHz of spectrum, the incentive auction is among the highest grossing auctions ever conducted by the FCC. The auction created a first-of-its-kind market for repurposing commercially-held spectrum licenses for new uses. The model is part of the foundation of the future of U.S. spectrum allocation and use policy designed for 21st century realities. The US incentive auctions started in March 2016 and has satisfied the rules for the final stage which means that 84 MHz (614-698 MHz) will be cleared from broadcasting including 70 MHz of licensed spectrum and 14 MHz for unlicensed. The band plan established is the following:

Frequency arrangement from US incentive auction
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Following the conclusion of the incentive auction, the transition to the reorganized UHF band will be as rapid as possible without causing unnecessary disruption. Television stations that voluntarily turn in their licenses or agree to channel share must transition from their pre-auction channels within three months of receiving their reverse auction payments. The time required for stations reassigned to a new channel to modify their facilities will vary, so we will tailor their construction deadlines to their situations. This approach will ensure that stations transition as quickly as their circumstances allow, and allow coordination of deadlines where, for example, one station must vacate a channel before another can begin operating on its new channel.  No station will be allowed to operate on a channel that has been reassigned or repurposed more than 39 months after the repacking process becomes effective. In other words, the repurposed spectrum will be cleared no later than 39 months after the effective date. Most new licensees should have access to 600 MHz spectrum well before then. Consistent with Congress’s mandate, we also establish procedures to reimburse costs reasonably incurred by stations that are reassigned to new channels, as well as by multichannel video programming distributors to continue to carry such stations.
As Congress recognized, the incentive auction and the transition that follows require coordination with our cross-border neighbors, Canada and Mexico. Because of these common borders, the Commission has established processes and agreements to protect television and wireless operations in border areas from harmful interference. The FCC staff has used these processes to fully inform Canadian and Mexican officials regarding the incentive auction and, beginning in 2013, formed technical groups to meet routinely to plan for harmonious use of the reorganized UHF band following the incentive auction. Commission leadership has supplemented these efforts, meeting with their Canadian and Mexican counterparts to emphasize the need for and mutual benefits of harmonization. We are confident that the long and successful history of close cooperation with Canada and Mexico regarding the use of radio spectrum along our common borders will continue before, during, and after the incentive auction.
A6.3	700 MHz
The recovery of the 700 MHz Band was made possible by the conversion of television broadcasting from the existing analog transmission system to a digital transmission system. Because the digital television (DTV) transmission system is more spectrally efficient than the analog system, less spectrum will be needed for broadcast television service after the transition to DTV on channels 251 is complete. The USA which switched-off its analogue transmissions in 2009, and was the first Administration to relocate the channels 52 to 69 to advanced wireless service.
Figure
TV allocation in the United States
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The successful auction of the 700 MHz band has facilitated a nationwide roll-out of IMT (LTE) deployments, including establishing valuable spectrum for public safety uses. The U.S. 700 MHz band plan divides the 698–806 MHz frequency range into a lower 700 MHz portion and an upper 700 MHz portion. The final band plan is available here:
http://wireless.fcc.gov/auctions/data/bandplans/700MHzBandPlan.pdf 
To enable operability along border areas, the FCC has worked through bilateral coordination processes with its neighbors to address issues with variation in adopted band plans. The U.S. and APT FDD band plans are incompatible in their assignment of uplink and downlink spectrum therefore careful coordination of spectrum is required along the border areas. Due to overlapping base and mobile transmission of one band plan with base and mobile receiving frequencies of the other band plan, several interference scenarios can be found along the border.
According to a July 2012 survey, the U.S. 700 MHz ecosystem has grown rapidly to include 193 LTE device products including Modules for M2M, notebooks, phones, routers for hotspots, tablets and USB modems supported by over 18 manufacturers. 3GPP defines a number of bands in 700 MHz: Band 12: (Lower 700 MHz) 699 MHz-716 MHz /729 MHz-746 MHz; Band 13: (Upper C 700 MHz) 777 MHz-787 MHz /746 MHz-756 MHz; Band 14: (Upper D 700 MHz) 788 MHz798 MHz /758 MHz-768 MHz; Band 17: (Lower B, C 700 MHz) 704 MHz-716 MHz /734 MHz-746 MHz.


Annex 7

United States of America: Experience on the planning and implementation of terrestrial IMT systems in the frequency band 3 550-3 700 MHz
A7.1	Introduction
On 17th April 2015, the FCC released rules[footnoteRef:27] for the Citizen’s Broadband Radio Service (CBRS) for commercial use of 150 megahertz in the 3 550-3 700 MHz band (3.5 GHz band). Advances in radio and computing technologies provide new tools to facilitate more intensive spectrum sharing.  The new rules use these tools to dissolve some age-old regulatory divisions, between commercial and federal users, exclusive and non-exclusive authorizations, and private and carrier networks.  Starting from some of the recommendations of the President’s Council of Advisors on Science and Technology (PCAST), these rules incorporate a wide range of viewpoints and information collected through three rounds of notice and comment. [27:  	https://www.fcc.gov/document/fcc-releases-rules-innovative-spectrum-sharing-35-ghz-band ] 

The United States federal/non-federal sharing arrangement in this band is part of a broader three-tiered sharing framework enabled by a Spectrum Access System (SAS). Incumbent users represent the highest tier in this framework and receive interference protection from Citizens Broadband Radio Service users. Protected incumbents include the federal operations, as well as Fixed Satellite Service (FSS) and, for a finite period, grandfathered terrestrial wireless operations in the 3 6503 700 MHz portion of the band. The Citizens Broadband Radio Service itself consists of two tiers—Priority Access and General Authorized Access (GAA)—both authorized in any given location and frequency by a SAS. As the name suggests, Priority Access operations receive protection from GAA operations. Priority Access Licenses (PALs), defined as an authorization to use a 10 megahertz channel in a single census tract for three years, will be assigned in up to 70 megahertz of the 3 550-3 650 MHz portion of the band.  GAA use will be allowed, by rule, throughout the 150 megahertz band. GAA users will receive no interference protection from other Citizens Broadband Radio Service users. 
The new rules advance a potential solution to a long-standing problem in spectrum policy: how to select the most appropriate commercial authorization or licensing mechanism for a new band. The record has brought us back to first principles. The FCCe considered ideas from three major traditions in spectrum management: flexible-use geographic licensing, site-based frequency coordination, and unlicensed authorization. Ultimately, the United States adopted a hybrid framework that selects, automatically, the best approach based on local supply and demand. Where competitive rivalry for spectrum access is low, the GAA tier provides a low-cost entry point to the band, similar to unlicensed access. Where rivalry is high, an auction resolves mutually exclusive applications in specific geographic areas for PALs.  Finite-term licensing facilitates evolution of the band and an ever-changing mix of GAA and Priority Access bandwidth over time.  The SAS serves as an advanced, highly automated frequency coordinator across the band.  It protects higher tier users from those beneath and optimizes frequency use to allow maximum capacity and coexistence for both GAA and Priority Access users.
This regulatory adaptability should make the 3.5 GHz Band hospitable to a wide variety of users, deployment models, and business cases, including some solutions to market needs not adequately served by our conventional licensed or unlicensed rules.  Carriers can avail themselves of “successbased” license acquisition, deploying small cells on a GAA basis where they need additional capacity and paying for the surety of license protection only in targeted locations where they find a demonstrable need for more interference protection.  Real estate owners can deploy neutral host systems in high-traffic venues, allowing for cost-effective network sharing among multiple wireless providers and their customers. Manufacturers, utilities, and other large industries can construct private wireless broadband networks to automate processes that require some measure of interference protection and yet are not appropriately outsourced to a commercial cellular network. Smart grid, rural broadband, small cell backhaul, and other point-to-multipoint networks can potentially access three times more bandwidth than was available under our previous 3 6503 700 MHz band rules.  All of these applications could share common wireless technologies, providing economies of scale and facilitating intensive use of the spectrum.
In specifying rules for the SAS—the lynchpin of the Citizens Broadband Radio Service—the FCC balance a need for clear definition of its role, purposes, and functions against a desire to allow market forces and industry standards to inform the specifics of implementation. The FCC opened a process by which multiple entities can apply for certification to operate as SAS Administrators. Through this approval process, applicants will demonstrate their ability to perform the enumerated SAS functions. Because the regime depends on a high degree of interaction among different users, the approval process will be designed to confirm the ability of a SAS to ensure that lower tiers do not transgress the rights of higher tiers. This will be especially important with respect to incumbent federal users of the band.
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Under this framework, existing primary operations – including authorized federal users and grandfathered FSS earth stations – would make up the Incumbent Access tier and would receive protection from harmful interference consistent with the proposed rules.  The Citizens Broadband Radio Service would be divided into Priority Access and GAA tiers of service, each of which would be required to operate on a non-interference basis with the Incumbent Access tier.  GAA users would also be required to operate on a non-interference basis with respect to Priority Access Licensees. The FCC also proposed that any party that meets basic eligibility requirements be eligible to hold a PAL or, when authorized, operate a CBSD on a GAA basis in the Citizens Broadband Radio Service.  In addition, the FCC proposed to apply the three-tier authorization model across the entire 3.5 GHz Band.
An example bandplan is shown in Figure A7.1 below.
Figure A7.1
Potential Bandplan
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The FCC decided that a maximum of 70 megahertz may be reserved for PALs in any given license area at any time and the remainder of the available frequencies should be made available for GAA use. This approach will benefit Priority Access Licensees and GAA users alike. Priority Access Licensees will have more predictable access to spectrum.  GAA users will potentially have access to all 150 megahertz in the band in areas where there are no PALs issued or in use and up to 80 megahertz where all PALs are in use.  Note, however, that both PAL and GAA spectrum access will necessarily be constrained by the need to protect Incumbent Users throughout the band. In addition, the FCC found that permitting opportunistic access to unused Priority Access channels would maximize the flexibility and utility of the 3.5 GHz Band for the widest range of potential users.  Allowing GAA users to access bandwidth that is not used by Priority Access Licensees can ensure that the band will be in consistent and productive use. 
After review of the record, the FCC adopted emissions and interference limits that will further the Commission’s goals and promote effective coexistence of different users in the band.  Specifically, the FCC adopted the following:
–	-13 dBm/MHz from 0 to 10 megahertz from the SAS assigned channel edge;
–	-25 dBm/MHz beyond 10 megahertz from the SAS assigned channel edge down to 3 530 MHz and up to 3 720 MHz;
–	-40 dBm/MHz below 3 530 MHz and above 3 720 MHz.
Figure A7.2
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The table below summarizes the main technical and operational characteristics of Category A and Category B Citizen Broadband Service Devices:

	CBSD Category
	Maximum e.i.r.p.
(dBm/10 MHz)
	Maximum PSD (dBm/MHz)
	CBSD Installations

	Category A
	30
	20
	–	Indoor
–	Outdoor max 6 m HAAT

	Category B
	47
	37
	–	Outdoor only
–	Professional Installation 
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The FCC adopted rules and commits to working with Canadian and Mexican authorities to determine how best to coordinate in-band and adjacent band frequency use in the 3.5 GHz band near international borders. This approach is consistent with our usual practice for new services. SAS Administrators will be required to demonstrate that their systems can and will enforce agreements between the U.S., Canadian, and Mexican governments regarding commercial operations in the 3.5 GHz band. The specific methods of enforcement will be determined and implemented by SAS administrators, with appropriate Commission oversight, after the agreements are in place.
In addition, Industry Canada recently completed a consultation on the 3 475-3 650 MHz band which will allow the introduction of mobile services in the band.[footnoteRef:28] We will work with Canadian officials to ensure effective cross-border coordination of new devices or services introduced in the band. [28:  	See Industrie Canada, Decisions Regarding Policy Changes in the 3 500 MHz band (3 4753 650 MHz) and a New Licensing Process, DGSO-007-14 (2014), available at: http://www.ic.gc.ca/eic/site/smt-gst.nsf/eng/sf10914.html. ] 

[bookmark: _Toc409195908][bookmark: _Toc409195997][bookmark: _Toc409533394][bookmark: _Toc410124244][bookmark: _Toc410124334][bookmark: _Toc410905449][bookmark: _Toc410915669][bookmark: _Toc411611055][bookmark: _Toc414029836][bookmark: _Toc415139058][bookmark: _Toc415229090]A7.4	Spectrum Access System
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Illustrative End-to-End Citizens Broadband Radio Service Architecture
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The SAS should perform the high level functions listed below as well as certain additional functions needed to address changes to the rules governing CBSDs and Incumbent Users.  The core functions that a SAS must perform are as follows:
–	Determine the available frequencies at a given geographic location and assign them to CBSDs;
–	Determine the maximum permissible transmission power level for CBSDs at a given location and communicate that information to the CBSDs;
–	Register and authenticate the identification information and location of CBSDs;
–	Enforce Exclusion and Protection Zones, including any future changes to such Zones, to ensure compatibility between Citizens Broadband Radio Service users and incumbent federal operations;
–	Communicate with the ESC and ensure that CBSDs operate in a manner that does not interfere with federal users;
–	Ensure that CBSDs protect non-federal incumbent users consistent with the rules;
–	Protect Priority Access Licensees from impermissible interference from other Citizens Broadband Radio Service users;
–	Facilitate coordination between GAA users to promote a stable spectral environment; 
–	Ensure secure and reliable transmission of information between the SAS, ESC, and CBSDs;
–	Protect Grandfathered Wireless Broadband Licensees until the end of the grandfather period; and
–	Facilitate coordination and information exchange between SASs.
In December 2016, the FCC conditionally approve seven entities as Spectrum Access System (SAS) Administrators in the 3 550-3 700 MHz band (3.5 GHz Band).  The SAS will coordinate three tiers of users in the 3.5 GHz Band, making the band available for commercial use on a shared basis with existing federal and non-federal incumbents.  Through their proposals, these seven entities each sufficiently demonstrate the technical and financial capability, as required by the SAS / ESC Proposal Public Notice, to move on to the next phase of the approval process prior to final approval.
A7.5	Future work
On 3 August 2017, the FCC released a Notice of Inquiry[footnoteRef:29] seeking input on potential opportunities for additional flexible access—particularly for wireless broadband services—in spectrum bands between 3.7 and 24 GHz ( mid-band spectrum).  In recent years, the Commission has made significant progress toward making spectrum available for next generation wireless broadband networks. These efforts, however, have primarily focused on the bands below 3.7 GHz and above 24 GHz. The Commission believes that exploring options to expand access opportunities in midband frequencies could further our goal of establishing comprehensive, sound, and flexible spectrum policies, enabling innovations and investment to keep pace with technological advances, and maintaining U.S. leadership in deployment of next-generation services in the long term. [29:  	To be included when available.] 

In particular, the FCC is seeking detailed comment on three specific bands: 3.7-4.2 GHz; 5.9256.425 GHz; and 6.425-7.125 GHz. These three bands have already garnered interest from industry stakeholders—both domestically and internationally—for expanded flexible broadband use. The NOI asks for input on, among other things, the following issues:
–	How can the Commission best provide for flexible use of these bands to allow the introduction of additional fixed and mobile wireless services?
–	How can the Commission protect existing services against harmful interference?
–	What are the appropriate authorization mechanisms to maximize efficiency and promote flexible wireless use, including exclusive use, non-exclusive use, and unlicensed use?  
–	Can service rules governing existing services be modified to make the bands more suitable for wireless use?
–	Can existing rules be eliminated to reduce regulatory burdens and maximize efficient use?
Annex 8

Tunisia: A National Approach on IMT Deployment in the 700 MHz
Frequency Band
A8.1	Introduction
As part of the implementation of the national strategy for the development of very high-speed networks in Tunisia, the National Agency of Frequencies (ANF) has launched a public consultation on "700 MHz band allocation modalities, Perspectives & Challenges". 
The main lines of which have been drawn up with the "Tunisie Digitale 2020" project and in particular the development of infrastructure in terms of spectrum of radio frequencies for the deployment of mobile wide mobile broadband networks, the National Frequencies Agency is seeking, through this public consultation, to obtain the opinions of the various parties concerned on the various possible modalities for the allocation of the 700 MHz band in terms of quantity, method and service benefit (public mobile operator, PMR, or other ...).
The ANF wishes to define the next steps which will allow mobile networks with very high speed to continue their development in Tunisia.
To contribute to the continuous modernization of mobile networks, ANF has two methods:
–	The reuse of the frequency bands already allocated with new and more efficient technologies;
–	The allocation of new frequency bands.
A8.2	Tunisian approach
A8.2.1	700 MHz band
In Tunisia the 700 MHz band has been used for analogue television. A reassignment of this band for IMTs entered into force in November 2015 in Region 1, and from December 2016 in Tunisia following the transition to DTT. The technical conditions for the use of this frequency band and the channel arrangements were determined in 2015.
The 700 MHz and 800 MHz frequency bands have been the subject of crucial discussions since 2007 in order to achieve global harmonization. Region 1 began with the allocation of the 800 MHz band to IMTs, the 700 MHz band will perfect this global harmonization of the spectrum for very high mobile broadband.
Public safety users are an important community both economically and socially but the market for systems based on public safety standards is much smaller than for commercial cellular. Specialised public safety and critical communications technology cannot attract the level of investment and global R&D that goes in to commercial cellular networks. Establishing common technical standards for commercial cellular and public safety offers advantages to both communities:
–	the public safety community gets access to the economic and technical advantages generated by the scale of commercial cellular networks, and 
–	the commercial cellular community gets the opportunity to address parts of the public safety market as well as gaining enhancements to their systems that have interesting applications to consumers and businesses.
A8.2.2	Consideration
Taking into account that:
–	the frequency band 694-790 MHz is also allocated in Region 1 to the broadcasting service on a primary basis and that the GE-06 agreement applies before this and and the bands above and below;
–	coexistence with the 800 MHz band plan (using a reversed duplex arrangement) is achieved by placing the 700 MHz downlink band (using a conventional duplex arrangement) adjacent to the 800 MHz downlink band;
–	as an alternative to the optional unpaired frequency arrangement (SDL) administrations could choose other options such as Programme Making and Special Events (PMSE), Public Protection and Disaster Relief (PPDR), Machine to Machine (M2M) that could respond to additional demands by using all or part of the duplex gap of the paired band plan (733-758 MHz) and, if appropriate, the guard bands; 
–	the protection of the broadcasting service below 694 MHz from MFCN (Mobile/Fixed Communications Networks) implies a guard band of 9 MHz above 694 MHz; 
–	for the protection of the broadcasting service below 694 MHz additional measures may need to be applied by administrations at the national level to manage possible interference as a result of nearby MFCN base stations, taking into account the experience of the 800 MHz band.
A8.2.3	Experience
The National Agency of Frequencies (ANF) conducted a public consultation, between June and August 2017, in order to obtain the views of concerned parties on possible modalities for the allocation of the 700 MHz band in terms of quantity, method and service.
The analysis of the amount of spectrum already allocated to IMTs in Tunisia consider several elements; population density, the evolution of the traffic and the geographical extent of the area at which the frequencies are used.
Regarding the evolution of mobile networks in Tunisia, the concerned actors believe that the main developments in the coming years are the 4.5G and 5G while taking into account the establishment of PPDR networks.
In Tunisia, the decision about the amount of spectrum to be allocated to each operator takes in account the state of competition in the mobile telecommunications market and the degree of maturity in the market. From a technical point of view, and in order to exploit the best performance of the mobile technology to be deployed, a minimum of 10 MHz could be enough with the availability of carrier aggregation technique with other bands.
Many actors recommend assigning contiguous 2 × 10 MHz in 700 MHz band to each operator. They consider that smaller amounts of spectrum (e.g., 2 × 5 MHz) increase deployment costs and prevent operators from providing true mobile broadband services.
To meet the needs of the PPDR spectrum, especially at the edge of coverage, some actors suggests that a minimum of 2×10 MHz of contiguous spectrum block from 2 × 30 MHz to be reserved for broadband PPDR applications.
According to the mentioned concern, Tunisia allocated 2 × 10 MHz for PS-LTE in the frequency band (723-733) MHz on UL and (778-788) MHz on DL.
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India: National Experience on IMT deployment
A9.1	Introduction
In India, spectrum allocations at present are technology neutral.  The spectrum bands for IMT services namely 700 MHz; 800 MHz; 900 MHz, 1 800 MHz; 2 100 MHz; 2 300 MHz, 2 500 MHz, 3 300-3 400 MHz and 3 400-3 600 MHz are available for telecom services in India.
A9.2	Experience
Cellular telephony was opened up in 1992 with a Duopoly regime, GSM as the mandated technology (900 MHz band), Receiving Party Pays (RPP) system and with a 10-year license. The entire country was divided into 22 licensed service areas. The Metro Licenses were awarded in 1994 based on prescribed criteria and Circle Licenses were awarded in 1995 through single stage bidding process. A cumulative maximum spectrum up to 4.4 MHz in the bands 890-902.5 and 935947.5 (GSM 900 MHz band) was permitted initially.
The objectives of the National Telecom Policy of 1999 prescribed 
–	the access to telecommunications shall be put to utmost importance for achievement of the country's social and economic goals;
–	the availability of affordable and effective communications for the citizens to be at the core of the vision and goal; 
–	creation of modern and efficient telecommunications infrastructure taking into account the convergence of IT, media, telecom and consumer electronics; 
–	and transform in a time bound manner, the telecommunications sector to a greater competitive environment in both urban and rural areas by providing equal opportunities and level playing field for all players.
During that period there were separate licenses for Cellular, Basic (Wireline etc.), National Long Distance, International Long Distance, Paging and Satellite Services etc. In 2003 the Basic and Cellular licenses were merged into a Unified Access Service License.
Between 2004 and 2008, over 200 licenses were awarded for 22 different Licensed Service Areas, to provide commercial telecom services. As a result, each Licensed Service Area had approximately 10 telecom service providers. 
A9.3	Enhancing Spectrum Availability for IMT Systems in India
Since 2010, spectrum auctions have been regularly held for offering spectrum in a transparent manner through market related process.  In the year 2010, spectrum in 2100 MHz band (for 3G services) and 2300 MHz band (for BWA services) were put to auction in 22 Licensed Service areas. Thereafter, spectrum auction for providing commercial telecom services have been held atleast once each year during 2012–2016. During this period, the spectrum in bands 700 MHz; 800 MHz, 900 MHz, 1 800 MHz, 2 100 MHz, 2 300 MHz and 2 500 MHz bands had been put to auction. The 700 MHz spectrum band, put for auction in 2016, was not acquired during auction by the service providers in any of the Licensed Service Area. Recently, in August, 2017, a consultation process for further auction of 700 MHz; 800 MHz; 900 MHz, 1 800 MHz; 2 100 MHz; 2 300 MHz, 2 500 MHz, 3 300 MHz and 3 400 MHz bands has been initiated by the Regulatory Authority. (http://trai.gov.in/sites/default/files/Spectrum_CP_28082017.pdf).
A9.4	National Telecom Policy (NTP), 2012
The preamble of NTP, 2012 provides the continued predominant role of wireless technologies in delivery of services in ICT sector. NTP-2012 incorporates framework for increasing the availability of spectrum for telecom services including triple play services (voice, video and data) for which broadband is the key driver. This policy directive is to move towards Unified Licence regime in order to exploit the attendant benefits of convergence, spectrum liberalisation and facilitate delinking of the licensing of Networks from the delivery of Services to the end users in order to enable operators to optimally and efficiently utilise their networks and spectrum by sharing active and passive infrastructure. The objective was to enhance the quality of service, optimize investments and help address the issue of the digital divide. Further, the policy endeavoured to make the spectrum available at a price determined through market related processes. 
The policy directive of liberalisation of spectrum to enable use of spectrum in any band to provide any service in any technology as well as spectrum, sharing and, trading has been successfully implemented by the Government. As prescribed by this policy, India has migrated to the Unified Licensing (UL) regime in which there is a single license for all telecommunication services.
A9.5	Making Bands contiguous
Until 2015, all access spectrum had to be purchased in the primary market through auctions. The Government subsequently initiated an administrative process for spectrum harmonization to rearrange spectrum in order to make it contiguous. This has greatly helped the licensees (service providers) in offering better Mobile Broadband services.
The Spectrum which was predominantly being used for 2G was harmonised. The harmonization activity was completed PanIndia for 1800 MHz. This spectrum is spatially and geographically contiguous making it more suitable for mobile broadband services.The completion of harmonization activity enabled the country’s efforts for deployment of more efficient networks and affordable mobile broadband services.
A9.6	Subscriber base
The country witnessed exponential growth in subscriber base (wireless + wireline) since the onset of 3G and LTE services from 2010. The rate of Subscriber growth in India in the period of 2010 to January, 2018 is as shown by the figure below.
Figure 2
Subscriber base in India
[image: ]
	Source: TRAI Subscription Data in million
A9.7	Network Deployments and Accessibility
The deployment pattern in India experience indicates that there is a considerable investment and deployment in 4G as is evident in the number of base stations deployed in the period depicted below which indicates the percentage wise growth since July 2016. This demonstrates that there is high demand for Mobile Broadband and the need to cater for the increasing appetite for data services in India. Details of growth in base stations is given in Figure below.
FIGURE 3
[image: ]
Source: Tarang Sanchar Portal.
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France: National field report on the introduction of IMT 
in the 800 and 700 MHz bands
A10	Introduction
The 800 MHz band has been allocated to Mobile Service in the late 2011 and was previously used by Digital Terrestrial Television (DTT) services. Mobile Networks Operators (MNOs) started using the band in 2012. Compatibility studies with adjacent band below 800 MHz were necessary to establish the technical conditions that minimize interference between LTE 800 networks and DTT services below 790 MHz. Mitigation techniques were added in order to handle the residual interference cases. 
In June 18th 2015, based on the national decision taken at the end of 2014, the refarming of the 700 MHz band previously used by DTT, has started to Mobile Services since April 2016 5th, until mid-2019. To enable this refarming and proceed the evolution of DTT platform, two national DTT multiplexes were shut-down and the entire DTT platform had to switch to the most efficient MPEG-4 coding standard (in terms of spectrum efficiency). The new usage of this standard allows at least the 31 national channels to be broadcasted within only 6 multiplexes with High Definition (HD) for most channels in mainland France.
The law n° 2015-1267 from October 2015[footnoteRef:30] settled that the 470-694 MHz band remains available for DTT at least until 2030. This decision is compliant with a report conducted at the European level by Mr. Lamy and the Decision (EU) 2017/899 of the European Parliament and of the Council of May the 17th 2017, on the use of the 470-790 MHz frequency band in the European Union. [30: 	Loi n° 2015-1267 du 14 octobre 2015 relative au deuxième dividende numérique et à la poursuite de la modernisation de la télévision numérique terrestre.] 

A10.1	800 MHz band. The Digital Dividend
A10.1.1	Introduction
From 2005 to 2011, French broadcasting progressively switched from analogue to digital, until the analogue TV switch off in November 2011. As DTT has allowed to multiplex TV programs on the same carrier, this was an opportunity to increase the number of broadcasted services, to improve image quality (by introducing HD in 2008) and to launch additional services, while freeing some spectrum to other services. Part of this spectrum was shared previously between Broadcasting regulator (Conseil supérieur de l’audiovisuel) and the Ministry of Defence. 
Therefore, in December 2011, the regulator for the mobile operators, Autorité de Régulation des Communications Electroniques et des Postes (Arcep) published the results of the 2×30 MHz FDD auction, from the 800 MHz band, newly allocated to Mobile Services and previously used by analogue TV. Three Mobile Network Operators (MNOs) won 2×10 MHz and two 2×5 MHz blocks (B&C blocks on figure 1) were affected to the same MNO. Figure 1 indicates the 800 MHz band plan.
Figure 1
800 MHz auction band plan
[image: ]
A10.1.2	Sharing and coexistence at 800 MHz
The vast majority of reported interference cases that have been observed so far on fixed DTT reception were caused by LTE base station causing overload at DTT receiver due to active systems like amplifiers or DTT television / set-top box which means that all TV channels were interfered with.
A10.1.3	Summary of interference situation
During the period from 1st November 2012 to 13th October 2017, 34968 LTE Base Stations were put into service in the 800 MHz band and occurred 103 360 reported cases of interference to fixed rooftop DTT individual or collective receiving installations.
The number of interference cases per base station is very dependent on the local conditions of TV reception. In areas where the TV signal is weak, TV viewers are likely to have installed an amplifier and have a higher risk of being interfered with. 
Cases of interference from the LTE Base Station onto DTT antenna are reported within an average & median distances equal to 0.72 km and 0.61 km respectively. 
A10.1.4	Mitigation measures taken to address interference situations
Every interference case due to the deployment of LTE BS in the 800 MHz band onto the fixed rooftop DTT reception has been processed by adding a filter on the receiving side to handle overload interference due to LTE 800 MHz in-band emissions, either head-end filters —if active systems, like amplifiers are set between the roof-top antenna and the television /set-top box— or user filters if not. The specifications of those filters have been defined by the administration, taking into account studies conducted with the help of stakeholders (broadcasters and the 800 MHz MNOs).
A10.1.5	Preliminary conclusions
In view of the information detailed above, almost all reported interference cases that have been observed so far on fixed roof-top DTT reception were caused by LTE base station causing DTT receiver overload due to active systems like amplifiers or DTT television / set-top box and all had been resolved by adding a LTE 800 MHz filter (either head-end filters or user filters). The average number of reported interference cases per deployed Base Station has reached a maximum (5.5) in March 2015 when around 10 000 were put into operation. In October 2017, after 4 years of deployment, 35 000 Base Stations are now in operation, the average number of interference cases per Base Station has reduced to 3 while MNOs are still deploying their networks. It has to be noted that interference cases may represent individual house or collective reception and in that case, usually concerns more than one household. 
Administration and operators have been able to handle successfully this kind of interference and a call-center was created in order to inform victims of interference on the way forward.
A10.2	700 MHz band
A10.2.1	Introduction
In June 18th 2015, a Prime Minister’s order settled the refarming of the 700 MHz band to Mobile Services between April the 5th 2016, and mid-2019.
To enable this reallocation, two national DTT multiplex where stopped and the entire DTT platform had to switch to the most efficient MPEG-4 coding standard (in terms of spectrum efficiency). The new usage of this standard allows the 32 national channels to be broadcasted within only 6 multiplexes with HD in mainland France.
The national operation to introduce MPEG-4 and to shut down the two multiplex took place during the night between April the 4th and the 5th 2016. This night also marked the beginning of the 700 MHz band refarming, starting by Region Île-de-France, including Paris, then, continuing area by area from October 2017 to June 2019, as shown on Figure 2 noting that the date of the later stages (Phases 8, 9 and 10) are preliminary.
Figure 2
700 MHz refarming process 
[image: ]
In parallel with the clearance process, Arcep launched auction in July 2015. The auction results were published In December 2015. The four MNO candidatures were validated and two MNOs won 2×10 MHz while the other two won 2 × 5 MHz as depicted in Figure 3.
Figure 3
700 MHz Band plan
[image: ]
A10.2.2	Sharing and coexistence at 700 MHz
As for the 800 MHz auction, the procedure for the 700 MHz band also included mitigation techniques to use the band and to collect and solve interference cases on DTT below 694 MHz, in coordination with the Agence nationale des fréquences (ANFR).
Based on 800 MHz band experience, administration and stakeholders have better knowledge on fixed roof-top TV receiving installations which could be interfered by LTE BSs.
Since LTE downlink is on the upper part of the band, the frequency separation between mobile downlinks and the highest DTT channel 48 is higher than at 800 MHz band, but the benefit on the DTT receiver overload with wide band amplifiers should be limited. 
A10.2.3	Interference situation
As for the 800 MHz, filters have been designed to solve the interference issue on the DTT receiving site.
However, for the time being, mostly one MNO has launched base stations in the 700 MHz band and in majority in Region Ile-de-France due to refarming schedule. The other MNOs launched only few experimental base stations for the time being.
With around 1 000 base stations in operation to date (see Figure 4) and only one MNO occupying the band, the statistics concerning interference cases are not yet relevant. With this preliminary feedback, it appears premature to draw conclusions on the importance of the interference issue at 700 MHz. However, as depicted by Figure 5, other areas for the deployment of the LTE 700 MHz base stations are (Phase 1) and will be (from Phase 2) opened from 2018 in France. 
[bookmark: _Ref502837347]Figure 4
Agreement to put LTE base stations at 700 MHz into service 
[image: ]
[bookmark: _Ref502855851]Figure 5
700 MHz base stations deployment plan in France (2018-2019)
[image: ]
A10.3	Conclusions
This contribution describes the way France introduced LTE in the second and third bands allocated to the Mobile Service below 1 GHz.
MNOs must declare every BS and their switch-on date to the ANFR. Based on this information, the ANFR can inform the concerned users about the potential risk of interference. Therefore, when people experiences interference issues, they can join a call centre to know about the way to proceed (i.e. initiate a procedure to check if the interference is due to LTE 800, LTE 700 or another cause). If interference from LTE is proven, a technical operation on the DTT receiver must solve the case at the expense of the mobile operators. 
The process has allowed introduction of LTE 800 and LTE 700, taking into account the incumbent services that can locally suffer from the compromises made during the compatibility studies.

- 52 -
Ch. 3 − GENERAL ASPECTS - Att. 3.6
- 95 -
Ch. 3 − GENERAL ASPECTS - Att. 3.6

M:\BRSGD\TEXT2018\SG05\WP5D\1000\1011\1011Ch03.docx	22.10.18	26.06.18
M:\BRSGD\TEXT2018\SG05\WP5D\1000\1011\1011Ch03.docx	22.10.18	26.06.18
attachment 3.7
Source:	Document 5D/TEMP/650(Rev.1)
Meeting Report of SWG Usage
Sub-Working Group (SWG) Usage met 3 times during the 31st meeting of Working Party 5D with approximately 20 delegates in attendance. SWG Usage considered the 2 input contributions attributed to the group.
With respect to the development of preliminary draft new Report ITU-R M.[IMT.USAGE], the SWG considered the attributed input contributions and incorporated the material into the working document as appropriate. After a review of the entire document and editorial refinements, the meeting agreed to seek elevation of the document. The SWG also developed a draft liaison statement to WP 5A and ITU-T SG 17 advising them that work on the document has been finalized within WP 5D.
In addition, the SWG developed a draft reply liaison statement to WP 1A on the revision of Report ITU-R SM.2351 on Smart Grid Utility Management Systems.
The SWG produced 3 output documents:
· 5D/TEMP/595 (Rev. 1): [Preliminary] draft new Report ITU-R M.[IMT.USAGE] – The emerging usage of terrestrial component of International Mobile Telecommunication (IMT). 
· 5D/TEMP/603 (Rev. 1): The emerging usage of terrestrial component of International Mobile Telecommunication (IMT).
· 5D/TEMP/604 (Rev. 1): Preliminary draft revision of Report ITU-R SM.2351-2 on Smart Grid Utility Management Systems.
Finally, I would like to thank all participants for their contributions to the work of SWG Usage which has now concluded its work.

				Jayne STANCAVAGE
				Chair, SWG Usage
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Meeting report of SWG Circular
SWG Circular met two times, with an average of 20 participants per meeting.
The objectives of SWG Circular for Working Party (WP) 5D #31 meeting are as follows:
1	Consider a new addendum to Circular Letter 5/LCCE/59 taking into account IMT2020 evaluation workshop.
2	Review the detailed workplan for Circular Letter and its addenda for IMT-2020, and update if appropriate.
3	Develop the working document to the addendum to Circular Letter 5/LCCE/59 taking into account Document IMT2020/YYY on Input Submissions Summary.
4	Develop a working document to the new addendum to Circular Letter 5/LCCE/59 taking into account IMT-2020 evaluation workshop, if appropriate.
During the meeting, the following documents were considered:

	[ 1057 ] 
	Korea, China, Japan
	Proposals for introducing two Addenda to Circular Letter 5/LCCE/59


Creation of a new Addendum to take into account IMT-2020 evaluation workshop
The above contribution was presented in the meeting, and the creation on the new addendum to Circular Letter 5/LCCE/59 to take into account the IMT-2020 evaluation workshop was agreed. This new addendum will be sent at WP 5D#31bis in Feb 2019, the workshop is held in WP 5D#32 in July 2019. The motivation of the new addendum is to make a timely informing of ITU members on the workshop.
Based on the agreement, the new addendum is numbered as Add. 4, and the subsequent Addenda are numbered accordingly. The detailed workplan and Attachment 2.8 (overall deliverable of WP 5D) in Chapter 2 of Chairman report are also updated to reflect the agreement.
The updated detailed workplan of Circular Letter and its Addenda is in 5D/TEMP/617.
Development of the Addenda to Circular Letter 5/LCCE/59
Based on the agreement of the addenda arrangement, the development of the two addenda is conducted according to the CJK contribution. 
For the Addendum that takes into evaluation workshop (Add. 4 to Circular Letter 5/LCCE/59), the workshop information is developed based on the output of SWG Coordination. 
For the Addendum that takes into IMT-2020/YYY on Input Submission Summary (Add. 5 to Circular Letter 5/LCCE/59), the text is formatted based on IMT-2020/YYY template. In addition, it was agreed in last WP 5D meeting that WP 5D will encourage independent evaluation groups to provide the interim evaluation report no later than WP 5D#33. This is also considered in Add. 5, taking into account the output of SWG Evaluation.
The working document towards Addendum 4 and 5 to Circular Letter 5/LCCE/59 are in document 5D⁄TEMP⁄615 and 5D/TEMP/616, respectively.
Concluding
Finally, the Chairman would like to thank all the participants, and kindly reminds and invites members to contribute to Addendum 4 of Circular Letter 5/LCCE/59 at the 31st WP 5D meeting.
Mr. Yong WU
Chairman, SWG Circular
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Source:	Document 5D/TEMP/615
Working document towards Addendum 4 to Circular Letter 5/LCCE/59
	
Radiocommunication Bureau (BR)


	Addendum 4 to Circular Letter
5/LCCE/59
	[xx] February  2019

	

	

	To Administrations of Member States of the ITU, Radiocommunication Sector Members,
ITU-R Associates participating in the work of Radiocommunication Study Group 5
and ITU Academia 

	

	

	Subject:
	Further information on the invitation for submission of proposals for candidate radio interface technologies for the terrestrial components of the radio interface(s) for IMT-2020 and invitation to participate in their subsequent evaluation

	
	

	
	

	


1	Introduction
The first invitation for submission of proposals for candidate radio interface technologies (RITs) or a set of RITs (SRITs) for the terrestrial components of IMT-2020 was issued with Circular Letter 5/LCCE/59 released on 22 March 2016. This Circular Letter also initiated an ongoing process to evaluate the candidate RITs or SRITs for IMT-2020, and invited the formation of independent evaluation groups and the subsequent submission of evaluation reports on these candidate RITs or SRITs.
On 4 July 2016, Addendum 1 to this Circular Letter announced the availability of further relevant information including the availability of Document IMT-2020/2 – Submission and evaluation process and consensus building for IMT-2020.
On 28 February 2017, Addendum 2 to Circular Letter 5/LCCE/59 announced the availability of Report ITU-R M.2410 – Minimum requirements related to technical performance for IMT2020 radio interface(s) and revision to Document IMT-2020/2, as well as preliminary information on the Workshop on IMT-2020 terrestrial radio interfaces. 
On 5 July 2017, Addendum 3 to Circular Letter 5/LCCE/59 announced the availability of two new Reports ITU-R M.2411 – Requirements, evaluation criteria and submission templates for the development of IMT-2020 and ITU-R M.2412 – Guidelines for evaluation of radio interface technologies for IMT-2020. This Addendum also provided the updated information on the IMT-2020 terrestrial radio interfaces workshop that was held during the 28th meeting of Working Party 5D (WP 5D) in October 2017.
This Addendum 4 to Circular Letter 5/LCCE/59 provides information on the Workshop on IMT-2020 Terrestrial Radio Interfaces Evaluation that would be held during the 32nd meeting of WP 5D in July 2019; and also the information on Evaluation Group discussion area on the “Web page for the IMT-2020 submission and evaluation process”.
2	Workshop on IMT-2020 Terrestrial Radio Interfaces Evaluation
WP 5D plans to hold a one-day Workshop IMT-2020 Terrestrial Radio Interfaces Evaluation on [Date] July, 2019 during its 32nd meeting to allow the proponents for terrestrial IMT-2020 technologies to present details of their submission(s) consisting of templates and self-evaluation(s) and to allow for an interactive discussion between Independent Evaluation Groups (IEGs), proponents, and WP 5D delegates.
The workshop will be held at the same venue as the 32nd WP 5D meeting. The programme of the workshop and further detailed information about the workshop registration can be found on the “Web page for the IMT-2020 submission and evaluation process” (under “Workshop on IMT-2020 Terrestrial Radio Interfaces Evaluation”). Parties interested in the workshop are kindly requested to check the website before the 32nd WP 5D meeting.
3	IMT-2020 process steps and workplan for evaluation 
Under the IMT-2020 process, ITU-R is now proceeding with the detailed evaluation of the candidate RITs or SRITs by evaluation groups (Step 4), the review and coordination of outside evaluation activities (Step 5), the review to assess compliance with minimum requirements (Step 6) and take final consultation on the evaluation results and the consensus building during the period from February 2018 to July 2020 and render a decision (Step 7). 
A more detailed view of the process can be found at Document IMT-2020/2 (Rev. 1).
4	Evaluation Group discussion area
The purpose of this discussion area is exchanging views on the technology characteristics for the proposed radio interface(s) submitted by proponents, and discussing evaluation related issues between IEGs and the proponents. It is available on a subscription basis for ITU-R Members, designated representatives of the proponents of candidate technology submissions and designated representatives of the IEGs. Both the proponents and IEGs are requested to provide details of the designated representatives. The focus point of the IEG is encouraged to collect from its members on the interest of participation of the discussion area. Meanwhile, IEGs are encouraged to participate in the discussion area, and share the experiences that might be helpful to progress the evaluation activities.
Evaluation Group discussion area can be found on “IMT-2020 submission and evaluation process” webpage.


5	Updates to the ITU-R web page for the IMT-2020 submission and evaluation process and IMT-2020 documents
Any future changes to the submission, evaluation process will be announced in Addenda to this Circular Letter. Other information, such as evaluation group contact information, details of received submissions of candidate RITs or SRITs and [Workshop on IMT-2020 on Terrestrial Radio Interfaces] (editor’s note: to be updated based on the name used in SWG Coordination), etc., will be updated dynamically on the “Web page for the IMT-2020 submission and evaluation process” and “IMT-2020 documents”. Consequently, parties interested in the IMT-2020 development process including evaluation activities are kindly requested to periodically check the website.
Francois Rancy
Director
Distribution:
–	Administrations of Member States of the ITU and Radiocommunication Sector Members participating in the work of
Radiocommunication Study Group 5
–	ITU-R Associates participating in the work of Radiocommunication Study Group 5
–	ITU Academia
–	Chairman and Vice-Chairmen of Radiocommunication Study Group 5
–	Secretary General of the ITU, Director of the Telecommunication Standardization Bureau, Director of the 
Telecommunication Development Bureaus
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Attachment 3.10
Source:	Document 5D/TEMP/616
Working document towards Addendum 5 to Circular Letter 5/LCCE/59

	Radiocommunication Bureau (BR)



	Addendum 5 to Circular Letter
5/LCCE/59
	[xx] July  2019

	

	

	To Administrations of Member States of the ITU, Radiocommunication Sector Members,
ITU-R Associates participating in the work of Radiocommunication Study Group 5
and ITU Academia 

	

	

	Subject:
	Further information on the invitation for submission of proposals for candidate radio interface technologies for the terrestrial components of the radio interface(s) for IMT-2020 and invitation to participate in their subsequent evaluation

	
	

	
	

	



1	Introduction
The first invitation for submission of proposals for candidate radio interface technologies (RITs) or a set of RITs (SRITs) for the terrestrial components of IMT-2020 was issued with Circular Letter 5/LCCE/59 released on 22 March 2016. This Circular Letter also initiated an ongoing process to evaluate the candidate RITs or SRITs for IMT-2020, and invited the formation of independent evaluation groups and the subsequent submission of evaluation reports on these candidate RITs or SRITs.
On 4 July 2016, Addendum 1 to this Circular Letter announced the availability of further relevant information including the availability of Document IMT-2020/2 – Submission and evaluation process and consensus building for IMT-2020.
On 28 February 2017, Addendum 2 to Circular Letter 5/LCCE/59 announced the availability of Report ITU-R M.2410 – Minimum requirements related to technical performance for IMT2020 radio interface(s) and revision to Document IMT-2020/2, as well as preliminary information on the IMT-2020 workshop. 
On 5 July 2017, Addendum 3 to Circular Letter 5/LCCE/59 announced the availability of two new Reports ITU-R M.2411 – Requirements, evaluation criteria and submission templates for the development of IMT-2020 and ITU-R M.2412 – Guidelines for evaluation of radio interface technologies for IMT-2020. This Addendum also provided the updated information on the IMT2020 workshop that was held during the 28th meeting of Working Party 5D (WP 5D) in October 2017.
On [xx] February 2019, Addendum 4 to Circular Letter 5/LCCE/59 was issued and announced the information on the Workshop on IMT-2020 Terrestrial Radio Interfaces  Evaluation that was held during the 32nd meeting of WP 5D in July 2019. This Addendum also provided the information on Evaluation Group discussion area on “IMT-2020 submission and evaluation process” webpage.
This Addendum 5 to Circular Letter 5/LCCE/59 provides information on the candidate technology submission received by ITU-R during the step 3 of the IMT-2020 process. This Addendum also encourages the independent evaluation groups to provide the interim evaluation report no later than the 33rd meeting of WP 5D. 
2	Acknowledgement of candidate submissions received for IMT-2020
ITU-R WP 5D, following the guidelines of the IMT-2020 process, has reviewed the candidate technology submissions provided to the 32nd meeting of WP 5D under Step 3 of IMT-2020 process, and acknowledges the receipt of a candidate technology submission per Section 4 of Report ITU-R M.2411 as follows:
–	IMT-2020/[Number] - Acknowledgement of candidate submission from [Proponent1] under Step 3 of the IMT-2020 process ([insert related technology(s)]).
–	IMT-2020/[Number] - Acknowledgement of candidate submission from [Proponent2] under Step 3 of the IMT-2020 process ([insert related technology(s)]).
[Editor’s note] The yellow highlights part will be updated at the 32nd meeting based on the approved acknowledgement(s) of SWG Coordination. 
For convenience, these submissions are also posted on “IMT-2020 submission and evaluation process” webpage.
WP 5D, under the IMT-2020 process, has not made any determination of the suitability or acceptability of any of these candidate technologies for IMT-2020 at this stage.
3	Request of interim evaluation report
Following the IMT-2020 developing process “Submission/Reception of the RIT and SRIT proposals and acknowledgement of receipt” in accordance with Document IMT-2020/2(Rev.1), ITU-R WP 5D started evaluation process for independent evaluation groups from its 31st meeting in October 2018, and will last until its 34th meeting in February 2020. 
Considering the tight schedule of the evaluation process, and the potential intensive evaluation work, WP 5D kindly requests the independent evaluation groups to provide the interim evaluation report no later than its 33rd meeting, which is tentatively scheduled in December 2019. 
It is suggested that the report contain information including but not limited to, the use of Report ITU-R M.2412, the considered test environment(s), the evaluated RIT(s)/SRIT(s), and the initial evaluation results as requested by the compliance templates, etc. It is recommended that the interim evaluation report provides as much detail about the evaluation as possible.


4	Updates to the ITU-R web page for the IMT-2020 submission and evaluation process and IMT-2020 documents
Any future changes to the submission and evaluation process will be announced in Addenda to this Circular Letter. Other information, such as evaluation group contact information, and availability of interim evaluation report(s) will be updated dynamically on the “Web page for the IMT-2020 submission and evaluation process” and “IMT-2020 documents”. Consequently, parties interested in the IMT-2020 development process including evaluation activities are kindly requested to periodically check the website.
Francois Rancy
Director

Distribution:
–	Administrations of Member States of the ITU and Radiocommunication Sector Members participating in the work of
Radiocommunication Study Group 5
–	ITU-R Associates participating in the work of Radiocommunication Study Group 5
–	ITU Academia
–	Chairman and Vice-Chairmen of Radiocommunication Study Group 5
–	Secretary General of the ITU, Director of the Telecommunication Standardization Bureau, Director of the 
Telecommunication Development Bureau

- 102 -
Ch. 3 − GENERAL ASPECTS - Att. 3.10
- 104 -
Ch. 3 − GENERAL ASPECTS - Att. 3.10

Attachment 3.11
Source:	Document 5D/TEMP/617

DETAILED WORKPLAN FOR CIRCULAR LETTER AND ITS ADDENDA

	Title
	Circular Letter and its addenda for IMT-2020

	Identifier
	Circular Letter (CL)

	Document Type
	Circular Letter (5/LCCE/59)

	ITU-R WP 5D Lead Group
	WG General Aspects / SWG Circular 

	Sub-Group Chair 
	Mr. Yong WU; E-mail: wuyong@huawei.com 

	Editor 
	TBD

	Focus for scope and work
	SWG Circular will draft Circular Letter and its addenda for an invitation to propose candidate radio interface technologies for IMT2020. The drafted documents will be finally sent out to Member States, Sector Members, Associates of Study Group 5, Academia and additionally to the external organizations for an invitation to propose candidate radio interface technologies for IMT-2020. Furthermore the documents will provide basis for the subsequent evaluation activities, including proposals submission, evaluation, consensus building, and specifications establishment. Coordination with other ITU-R concerned groups is required at appropriate points of time.

	Related documents
	Recommendation ITU-R M.2083
Resolution ITU-R 65
Document IMT-2020/001 IMT-2020 Background
Document IMT-2020/002 IMT-2020 Process
Report ITU-R M.[IMT-2020. TECH PERF REQ]
Report ITU-R M.[IMT-2020. EVAL]
Report ITU-R M.[IMT-2020. SUBMISSION]
Document IMT-2020/YYY Input Submissions Summary
Document IMT-2020/ZZZ Evaluation Reports Summary
Report ITU-R M.[IMT-2020. OUTCOME]
Recommendation ITU-R M.[IMT-2020. SPECS]

	Milestones
(WP 5D meetings)
	Meeting No. 23 (23 February - 2 March 2016, Beijing, China)
1	Develop detailed workplan;
2	Develop and finalize the 1st version of Circular Letter (5/LCCE/59).
Meeting No. 24 (14-22 June 2016, Geneva, Switzerland)
1	Develop and finalize Add. 1 to Circular Letter 5/LCCE/59 taking into account documents IMT-2020/001 Background and IMT2020/002 Process.
Meeting No. 25 (5-13 October 2016, Geneva, Switzerland)
1	Develop a working document for Add. 2 to Circular Letter 5/LCCE/59;
2	Develop a draft liaison statement to external organizations to inform further information provided by Add. 2 to Circular Letter 5/LCCE/59.
Meeting No. 26 (14-22 February 2017, Geneva, Switzerland)
1	Finalize Add. 2 to Circular Letter 5/LCCE/59 taking into account Report ITU-R M.[IMT-2020. TECH PERF REQ] and the revision of Document IMT-2020/002 Process;
2	Finalize the draft liaison statement to external organizations to inform further information provided by Add. 2 to Circular Letter 5/LCCE/59.
Meeting No. 27 (13-21 June 2017, Niagara, Canada)
1	Develop and finalize Add. 3 to Circular Letter 5/LCCE/59 taking into account Report ITUR M.[IMT-2020. EVAL] and Report ITU-R M.[IMT2020. SUBMISSION];
2	Develop and finalize the draft liaison statement to external organizations to inform further information provided by Add. 3 to Circular Letter 5/LCCE/59.
Meeting Nos. 28 thru 30 (Germany, Korea, Mexico)
1. No meeting of SWG Circular. 
Meeting No. 31 (9-16 October 2018, [Japan])
1	Develop a working document for Add. 4 to Circular Letter 5/LCCE/59 taking into account IMT-2020 evaluation workshop;
12	Develop a working document for Add. 4 5 to Circular Letter 5/LCCE/59 taking into account Document IMT2020/YYY on Input Submissions Summary;
2	Develop a draft liaison statement to external organizations to inform further information provided by Add. 4 to Circular Letter 5/LCCE/59.
Meeting No. 31bis (11-15 February 2019, Geneva)
1	Finalize Add. 4 to Circular Letter 5/LCCE/59 taking into account IMT-2020 evaluation workshop;
2	Further develop a working document for Add. 5 to Circular Letter 5/LCCE/59 taking into account Document IMT2020/YYY on Input Submissions Summary;
3	Develop a draft liaison statement to external organizations to inform further information provided by Add. 5 to Circular Letter 5/LCCE/59.
Meeting No. 32 (9-17 July 2019, [GenevaTBD])
1	Finalize Add. 4 5 to Circular Letter 5/LCCE/59 taking into account Document IMT2020/YYY on Input Submissions Summary;
2	Finalize the draft liaison statement to external organizations to inform further information provided by Add. 4 5 to Circular Letter 5/LCCE/59.
Meeting No. 33 (9-13 December 2019, [Geneva])
1	Develop a working document for Add. 5 6 to Circular Letter 5/LCCE/59;
2	Develop a draft liaison statement to external organizations to inform further information provided by Add. 5 6 to Circular Letter 5/LCCE/59.
Meeting No. 34 (February 2020, TBD)
1	Finalize Add. 5 6 to Circular Letter 5/LCCE/59 taking into account Document IMT2020/ZZZ on Evaluation Reports Summary;
2	Finalize the draft liaison statement to external organizations to inform further information provided by Add. 5 6 to Circular Letter 5/LCCE/59.
Meeting No. 35 (June 2020, TBD)
1	Develop and finalize Add. 6 7 to Circular Letter 5/LCCE/59 taking into account 
Report ITU-R M.[IMT-2020. OUTCOME];
2	Develop and finalize the draft liaison statement to external organizations to inform further information provided by Add. 6 7 to Circular Letter 5/LCCE/59;
3	Develop a working document for Add. 7 8 to Circular Letter 5/LCCE/59;
4	Develop a draft liaison statement to external organizations to inform further information provided by Add. 7 8 to Circular Letter 5/LCCE/59.
Meeting No. 36 (October 2020, TBD)
1	Finalize Add. 7 8 to Circular Letter 5/LCCE/59 taking into account completion of the draft new Recommendation ITU-R M.[IMT2020.SPECS];
2	Finalize the draft liaison statement to external organizations to inform further information provided by Add. 7 8 to Circular Letter 5/LCCE/59.
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Attachment 3.12
Source:	Document 5D/TEMP/602
Meeting report of SWG RA Preparation for SG 5
During the 31st meeting of Working Party (WP) 5D, SWG met twice according to the agenda in Document 5D/ADM/216 and considered one carried forward contribution (Document 5D/933) and two input contributions (Documents 5D/1058 and 5D/1105) attributed by the Working Group General Aspects (WGGEN). There were approximately 30 to 40 delegates per session.
Based on an input contribution (Document 5D/1058), the Sub-Working (SWG) continued its work to review the existing ITU-R Questions, Opinion and Resolutions. Updated working document is available in 5D/TEMP/599. Review works for each ITU-R document will be continued at future ITU-R WP 5D meetings based on input contributions. 
Based on Document 5D/933, the SWG started to develop a document for summary of the status of the studies invited by ITU-R SG 5 which aims to only support the Chairman of WP 5D when he reports works-conducted in this study period to ITU-R SG 5 before RA-19. The document is available as 5D/TEMP/600. And update work to the document will be continued at future ITU-R WP 5D meetings based on the progress of the SWG. A workplan was updated as 5D/TEMP/601.
And an input contribution (Document 5D/1105) proposed to develop a new ITU-R Resolution to facilitate study for other industries using IMT-2020. During the meetings, there were comments to request further improvements of the proposal by providing clearer scope of a new ITU-R Resolution and to clarify differences with existing work such as Report ITU-R M.[IMT.BY.INDUSTRIES]. The proponent of the contribution was invited to provide further input to the next WP 5D meeting, taking into account those comments. Therefore, the SWG decided to carry forward the proposal to the next WP 5D meeting for further considerations. Moreover, contributions are encouraged to the next meeting for further discussions.
Following documents were carried forward at the next WP 5D meeting for further consideration.
–	5D/TEMP/599 (Working document to review existing ITU-R Resolutions, Questions and Opinion related to WP 5D).
–	5D/TEMP/600 (Working document towards summary of the status of the studies).
–	5D/TEMP/601 (Detailed workplan for works of SWG RA Preparation for SG 5).
–	Input contribution: Doc. 5D/1105

SWG Chairman would like to thank all the delegates for their participation.
	HyoungJin CHOI
	Chairman, SWG RA Preparation for SG5
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Attachment 3.13
Source:	Document 5D/TEMP/599
Working document to review existing ITU-R Resolutions, Questions and Opinions related to WP 5D
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List to review existing ITU-R Resolutions, Questions and Opinions related to WP 5D
ITU-R Questions assigned to WP 5D
	Question ITUR
	Title
	Category
	Approval date
	Target date
	Comments
	WP

	77-7/5 
	Consideration of the needs of developing countries in the development and implementation of IMT 
	S2
	20/01/2012
	2019
	
[Revision]
[Editor’s note: Editorial revision]

[bookmark: _MON_1600784406]
	5D

	209-5/5 
	Use of the mobile, amateur and amateur satellite services in support of disaster radiocommunications
	S2
	01/10/2015
	2019
	[Revision]
[Editor’s note: This document is more relevant to WP 5A. Therefore, further update was not made at WP 5D #31.]


	5A, 5D

	229-4/5 
	Future development of the terrestrial component of IMT
	S1
	01/10/2015
	2019
	[Revision]
[Editor’s note: Editorial revision and adding texts]


	5D

	241-3/5 
	Cognitive radio systems in the mobile service
	S2
	01/10/2015
	2019
	[Revision]
[Editor’s note: Editorial revision]


	5A, 5D

	242-2/5
	Reference radiation patterns of omnidirectional and sectoral antennas for the fixed and mobile services for use in sharing studies
	S2
	01/10/2015
	2019
	[Revision]
[Editor’s note: Editorial revision] 


	5A, 5C, 5D



ITU-R Opinion assigned to WP 5D
	Opinion ITU-R
	Title
	Approval date
	Comments
	WP

	92-2
	Support and harmonization of International Mobile Telecommunications (IMT) activities
	23/11/2011
	[Retain]



	SG 4, 5D



ITU-R Resolutions assigned to WP 5D

	Resolution ITU-R
	Title
	Approval date
	Comments
	WP

	50-3
	Role of the Radiocommunication Sector in the ongoing development of IMT
	30/10/2015
	[Revision]
[Editor’s note: Editorial revision.]

[bookmark: _MON_1600784515]
	SG 4, 5D

	56-2
	Naming for International Mobile Telecommunications
	30/10/2015
	[Retain]



	SG 4, 5D

	57-2
	Principles for the process of development of IMTAdvanced
	30/10/2015
	[Retain]



	SG 4, 5D

	58-1
	Studies on the implementation and use of cognitive radio systems
	30/10/2015
	[Retain]



	5A, 5D, [5B, 5C]

	60-1
	Reduction of energy consumption for environmental protection and mitigating climate change by use of ICT/radiocommunication technologies and systems
	30/10/2015
	[Revision]


[bookmark: _MON_1600784583]
	5A, 5B, 5C, 5D

	62-1
	Studies related to testing for conformance with ITU-R Recommendations and interoperability of radiocommunication equipment and systems
	20/01/2012
	[Revision]
[Editor’s note: Parts highlighted in yellow should be checked.]


	5A, 5B, 5C, 5D

	65
	Principles for the process of future development of IMT for 2020 and beyond
	30/10/2015
	[Retain]



	SG 4, 5D

	66
	Studies related to wireless systems and applications for the development of the Internet of Things (IoT)
	30/10/2015
	[Retain]



	SG 6, 5A, 5D
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Attachment 3.14
Source:	Document 5D/TEMP/600

WORKING DOCUMENT TOWARDS SUMMARY OF THE STATUS OF THE STUDIES

[Draft] Review of existing ITU-R Resolutions, Opinion and Questions [and development of new ITU-R Resolutions, Opinion and Questions] on IMT 
[Editor’s note: This document summarizes the status of the studies invited by ITU-R SG 5 as a result of RA-15. This summary document aims to support works by the Chairman of WP 5D when he reports to ITU-R SG 5 before RA-19. This means that final version of the status of the studies might be modified by the Chairman of WP 5D appropriately by consultating with ITU-R SG 5 counsellor.]
1	Introduction
[Editor’s note: To be developed.]

ITU-R Resolutions, Opinion and Questions on IMT
	Resolution No.
	Title

	Resolution 50-3
	Role of the Radiocommunication Sector in the ongoing development of IMT

	Resolution 56-2
	Naming for International Mobile Telecommunications

	Resolution 57-2
	Priciples for the process of development of IMT-Advanced

	Resolution 58-1
	Studies on the implementation and use of cognitive radio systems

	Resolution 60-1
	Reduction of energy consumption for environmental protection and mitigating climte change by use of ICT/Radiocommunication technologies and systems

	Resolution 62-1
	Studies related to testing for conformance with ITU-R Recommendations and interoperatbility of Radiocommunication equipment ans systems

	Resolution 65
	Principles for the process of future development of IMT for 2020 and beyond

	Resolution 66
	Studies related to wireless systems and applications for the development of the Internet of Things (IoT)

	Opinion 92-2
	Support and harmonization of International Mobile Telecommunications (IMT) activities

	Question 77-7/5 
	Consideration of the needs of developing countries in the development and implementation of IMT 

	Question 209-5/5 
	Use of the mobile, amateur and amateur satellite services in support of disaster radiocommunications

	Question 229-4/5 
	Future development of the terrestrial component of IMT

	Question 241-3/5 
	Cognitive radio systems in the mobile service

	Question 242-2/5
	Reference radiation patterns of omnidirectional and sectoral antennas for the fixed and mobile services for use in sharing studies



2	Review of Resolutions
2.1	Resolution ITU-R 50-3
[Editor’s note: To be developed.]
2.2	Resolution ITU-R 56-2
[Editor’s note: To be developed.]
2.3	Resolution ITU-R 57-2 
[Editor’s note: To be developed.]
2.4	Resolution ITU-R 58-1
[Editor’s note: To be developed.]
2.5	Resolution ITU-R 60-1
[Editor’s note: To be developed.]
2.6	Resolution ITU-R 62-1
[Editor’s note: To be developed.]
2.7	Resolution ITU-R 65
[Editor’s note: To be developed.]
2.8	Resolution ITU-R 66
[Editor’s note: To be developed.]
3	Review of Opinion
3.1	Opinion 92-2 
[Editor’s note: To be developed.]
4	Review of Questions
4.1	Question 77-7/5
[Editor’s note: To be developed.]
4.2	Question 209-5/5
[Editor’s note: To be developed.]
4.3	Question 229-4/5
[Editor’s note: To be developed.]
4.4	Question 241-3/5
[Editor’s note: To be developed.]
4.5	Question 242-2/5
[Editor’s note: To be developed.]
[5	New Resolution
5.1	Draft Resolution ITU-R [IMT.aaa]
[Editor’s note: To be developed.] ]
[6	New Opinion
6.1	Draft Opinion ITU-R [IMT.bbb]
[Editor’s note: To be developed.] ]
[7	New Question
7.1	Draft Question ITU-R [IMT.ccc] 
[Editor’s note: To be developed.] ]
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Attachment 3.15
Source:	Document 5D/TEMP/601
Detailed workplan for works of SWG RA Preparation for SG 5
	Title
	Review of existing ITU-R Resolutions, Questions and Opinions 
Development of draft new ITU-R Resolution(s), Question(s) and Opinion(s) depending on input documents, if any

	Identifier
	ITU-R Texts Review

	Document Type
	Revisions to existing ITU-R Resolutions, Questions and Opinions
Development of draft new ITU-R Resolution(s), Question(s) and Opinion(s) depending on input documents, if any
Summary of the status of the studies invited by ITU-R SG 5

	ITU-R WP 5D Lead Group
	WG General Aspects

	Sub-working group
	SWG RA Preparation for SG5

	Sub-working group Chairs
	HyoungJin CHOI; E-mail: hj686.choi@samsung.com 

	Focus for scope and work
	To review existing ITU-R Resolutions, Questions and Opinions applicable to the activities of WP 5D and to recommend their retention, modification and suppression as appropriate.
To develop draft new ITU-R Resolution(s), Question(s) and Opinion(s) depending on input documents, if any.
To develop draft summary of the status of the studies invited by ITU-R SG 5, based on results of review and potential new documents.

	Related documents
	ITU-R Resolutions related to IMT: 50-3, 56-2, 57-2, 58-1, 60-1, 62-1, 65 and 66
ITU-R Questions related to IMT: 77-7/5, 209-5/5, 229-4/5, 241-3/5 and 242-2/5
ITU-R Opinions related to IMT: 92-2

	Milestones
	Meeting No. 29 (January 2018, Korea)
1	Develop a workplan.
2	Review ITU-R Resolutions, Questions and Opinions.
Meeting No. 30 (June 2018, Mexico)
1	Consider input documents.
2	Review ITU-R Resolutions, Questions and Opinions.
3	Develop working documents as draft new ITU-R Resolution(s), Question(s) and Opinion(s) based on input documents, if any.
Meeting No. 31 (October 2018, Japan)
1	Consider input documents.
2	Review ITU-R Resolutions, Questions and Opinions.
3	Develop working documents as draft new ITU-R Resolution(s), Question(s) and Opinion(s) based on input documents, if any.
4	Liaise with other working parties in ITU-R SG 4, SG 5 and SG 6, if needed.
5	Develop a working document for summary of the status of the studies.
Meeting No. 31bis (February 2019, Geneva)
1	Consider input documents.
2	Review ITU-R Resolutions, Questions and Opinions.
3	Develop working documents as draft new ITU-R Resolution(s), Question(s) and Opinion(s) based on input documents, if any.
4	Liaise with other working parties in ITU-R SG 4, SG 5 and SG 6, if needed.
5	Continue to develop working document for summary of the status of the studies.
Meeting No. 32 (July 2019, [Geneva])
1	Consider input documents.
2	Review ITU-R Resolutions, Questions and Opinions.
3	Finalize draft new ITU-R Resolution(s), Question(s) and Opinion(s) based on input documents, if any.
4	Submit the results of the review and associated finalized materials to ITU-R SG 5 for approval.
5	Liaise with other working parties in ITU-R SG 4, SG 5 and SG 6, if needed.
6	Finalize to develop summary of the status of the studies.
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Attachment 3.16
Source:	Document 5D/TEMP/648(Rev.1)
[bookmark: drec]Liaison statement to ITU-T SG 13 on establishment of new Focus Group on Network Technologies for 2030 and beyond (FG NET-2030)
ITU-R Working Party 5D (WP 5D) would like to thank ITU-T Study Group 13 for its liaison statement (Document 5D/1031) regarding its new Focus Group on “Technologies for Network 2030 (FG NET-2030)” with the objective to study future network technologies towards 2030 and beyond. 
WP 5D is responsible for the overall radio system aspects of the terrestrial component of International Mobile Telecommunications (IMT) systems, comprised of IMT-2000, IMTAdvanced and IMT-2020.  WP 5D has reviewed the scope and objective of the new Focus Group and would like to note that some of the objectives are under the responsibility of WP 5D, while some others would be shared responsibility between WP 5D and ITU-T SG 13.
Therefore, WP 5D would appreciate further collaboration with ITU-T SG 13 based on separation of responsibilities, with a view to developing a way forward that ensures the ITU members work in the most effective and efficient manner to avoid any overlap and duplication of activities  relating to future wireless technologies.

	Status:	For action
	

	Contact:	Franz Zichy
	E-mail:	zichyf@state.gov
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[bookmark: dsource]QUESTION ITU-R 77-7/5[footnoteRef:1]*, [footnoteRef:2]** [1: *	This Question should be brought to the attention of Radiocommunication Study Group 3, Telecommunication Standardization Study Group 13 and Telecommunication Development Study Group 1.]  [2: ] 


Consideration of the needs of developing countries in the 
development and implementation of IMT

(1986-1992-1993-1997-2000-2003-2007-2012[-2019])

[Editor’s note: Parts highlighted in green and in turquoise have been reviewed and accepted at WP 5D #30 and #31 respectively. Parts highlighted in yellow need further review.]

The ITU Radiocommunication Assembly,

considering

a)	the work carried out so far by the Radiocommunication Sector on mobile radiocommunication systems, in particular on International Mobile Telecommunications (IMT) and the evolution of mobile system to International Mobile Telecommunications (IMT)first and second generation mobile systems to IMT;

b)	ITU-R Recommendations on IMT, in particular Recommendations ITUR M.819 on IMT2000 for developing countries, ITU-R M.1308 on evolution of land mobile systems towards IMT-2000, ITU-R M.1457 on specifications of the terrestrial component of IMT-2000, and Recommendation ITU-R M.2012 on specifications of the terrestrial component of IMTAdvanced, and Recommendation ITU-R M.2083 on IMT Vision – “Framework and overall objectives of the future development of IMT-2020 and beyond”;

c)	that different frequency bands are identified in the ITU Radio Regulations (RR) for use, on a worldwide, regional or country basis, by administrations wishing to implement IMT systems;

d)	Resolution 43 (WTDC, Rev. Buenos AiresDubai, 20142017), which instructs the Director of the BDT, in collaboration with the Director BR, to encourage and assist developing countries to implement IMT systems, to provide assistance on the interpretation of ITU Recommendations relating to IMT, and to support activities related to ITU-D Q2/1 “ Broadband access technologies, including IMT, for developing countries”;

e)	ITU-T Recommendations and ongoing work items that are relevant to this work;

f)	that the ITU Handbooks on “Deployment of IMT systems-2000” and “Global Trends in IMT” were developed through a collaborative effort among the three ITU Sectors;

g)	the potential increase in speed of deployment and provision of basic telecommunication services in the developing countries through the use of cost-effective wireless access technology including IMT for both fixed and mobile users,

decides that the following Question should be studied

1	What are the optimal technical and operational characteristics for IMT to meet the urgent need of developing countries for cost effective broadband access to the global telecommunication networks? 

NOTE 1 – In carrying out the above study, particular attention should be given to the following items:

a)	the need to provide an economical, reliable and high-quality telecommunication infrastructure;

b)	the need for modular design (easily expandable) for both hardware and software, and simple and low-cost terminals allowing flexible growth of number of users and coverage areas;

c)	the evolution and demand for the applications provided by IMT;

d)	evolution adaptability to allow for cost effective migration from current mobile systems towards IMT systems, which are designed based on the  international standards and protocols to support inter-operability with existing networks or among IMT radio interfaces;

e)	harmonized and efficient use of frequency bands for urban, rural and remote areas to the extent possible;

f)	propagation problems in building complexes, and mountainous, coastal and sandy desert areas;

g)	the possibility of using the equipment in a variety of environments including extremes of heat and cold, high humidity, dust, corrosive atmospheres and other environment hazards;

h)	the need for common access to emergency services supported through IMT,

further decides

1	that the results of the above studies should be included in one or more Recommendations, Reports, or Handbooks[footnoteRef:3]1; [3: 1 	The material developed as a result of the above may also be appropriate as an update of the relevant Handbooks on IMT.] 


2	that work on the above studies be carried out in cooperation with ITU-D Question 2/1 activities;

3	that the results of the above studies should be completed by 20192023.



Category: S2
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QUESTION ITU-R 209-5/5

Use of the mobile, amateur and the amateur-satellite services 
in support of disaster radiocommunications

(1995-1998-2006-2007-2012-2015[-2019])

[Editor’s note: Parts highlighted in green have been reviewed and accepted at WP 5D #30. Parts highlighted in yellow need further review.]

The ITU Radiocommunication Assembly,

considering

a)	Resolution 36 (Rev. Guadalajara, 2010) and Resolution 136 (Rev. Busan, 2014);

b)	Resolution 43 (WTDC, Rev. Buenos AiresDubai, 20142017), which instructs the Director BDT, in close collaboration with the Director BR, to continue encouraging and assisting developing countries to implement IMT, to provide assistance to administrations on the use and interpretation of ITU Recommendations relating to IMT;

c)	Resolution 644 (Rev.WRC-12) on radiocommunication resources for early warning, disaster mitigation and relief operations and Resolution 647 (Rev.WRC-1215) on spectrum management guidelines for emergency and disaster relief radiocommunication;

d)	that the Tampere Convention on the provision of telecommunication resources for disaster mitigation and relief operations by the Intergovernmental Conference on Emergency Telecommunications (ICET-98) came into force on 8 January 2005,

recognizing

a)	that when a disaster occurs, the disaster relief agencies are usually the first on the scene using their day-to-day communication systems, but that in most cases, other agencies and organizations may also be involved;

b)	that in times of disasters, if most terrestrial-based networks are destroyed or impaired, other networks in the amateur and amateur-satellite services may be available to provide basic, onsite communications capability;

c)	that important attributes of the amateur services include stations distributed throughout the world which have trained radio operators capable of reconfiguring networks to meet the specific needs of an emergency,

decides that the following Question should be studied

What are the technical, operational and related procedural aspects of mobile, amateur and amateur-satellite services in support and improvements of disaster warning, mitigation and relief operations?

further decides

1	that the results of the above studies should be included in one or more Recommendations, Reports or Handbooks;

2	that the above studies should be completed by 2019;

3	that the above studies should be coordinated with the other two Sectors.

Category: S2
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QUESTION ITU-R 229-4/5[footnoteRef:1]* [1: * 	This Question should be brought to the attention of the relevant Telecommunication Standardization Sector Study Groups and Radiocommunication Study Group 4.] 


Further development of the terrestrial component of IMT

(2000-2003-2008-2012-2015[-2019])

[Editor’s note: Parts highlighted in green have been reviewed and accepted at WP 5D #30. Parts highlighted in yellow need further review.]

The ITU Radiocommunication Assembly,

considering

a)	that by the end of 2014 approximately 7 billion mobile subscriptions roughly corresponding to the total global population are supporting access to global telecommunication networks; however an estimated 2 billion people worldwide live in places which are still out of reach of mobile cellular services;	Comment by SWG RA Prep: Need to be updated	Comment by SWG RA Prep: Need to be updated

[bookmark: OLE_LINK2]b)	that mobile data traffic is drastically increasing driven largely by the introduction of new types of advanced devices;

[bookmark: OLE_LINK3]c)	that service functionalities in fixed and mobile networks are increasingly converging;

d)	that the cost of radio technology equipment is continually decreasing, thus making the radio approach an increasingly attractive access option for many applications including broadband communications;

e)	that ever-increasing user demand for mobile radiocommunications requires the continual evolution of systems and development of new mobile broadband systems where required, in order to accommodate higher data rates and provide larger data capacity for applications such as multimedia, video and machine-to-machine services;

f)	that for international operation, economies of scale, and interoperability it is desirable to agree on common system technical, operational, and spectrum-related parameters;

g)	that, after the initial standardization of the terrestrial component of IMT, ongoing enhancements of the IMT specifications have been and will continue to be accommodated over time;

h)	that the implementation of IMT systems is expanding and that these systems will continue to be widely deployed in the near future;

i)	that ITU-R has been endeavouring to facilitate globally harmonized use of the spectrum identified for IMT by developing relevant ITU-R Recommendations;

j)	Question ITU-R 77-7/5 on consideration of the needs of developing countries in the development and implementation of IMT;

k)	that the ITU Handbooks on “Deployment of IMT-2000 systems” and “Global Trends in IMT” were developed through a collaborative effort among the three ITU Sectors,;

l)	that the needs of extension and convergence to other industry areas utilizing IMT is increasing rapidly,






recognizing

a)	that IMT encompasses both a terrestrial component and a satellite component;

b)	the time-scales necessary to develop and agree on the technical, operational and spectrum-related issues associated with the ongoing evolution and further development of future mobile systems;

c)	the needs of the developing countries, taking account of considering j) and k) above;

d)	that the characteristics of current and future IMT systems, with significantly high data rates, large data traffic capacity and new types of applications, will necessitate the adoption of more spectrally efficient techniques;

e)	that some frequency bands are identified for the use of IMT in the ITU Radio 
Regulations (RR);

f)	that harmonized use of IMT spectrum is important to bridge the digital divide and bring the benefits of ICTs through IMT systems to all,

noting

a)	that Resolution ITU-R 50 addresses the role of the Radiocommunication Sector in the ongoing development of IMT;

b)	that Resolution ITU-R 56 specifies the naming for IMT;

c)	that Resolution ITU-R 57 specifies the principles for the process of the development of IMT-Advanced;

d)	that Resolution ITU-R [IMT.PRINCIPLES]65 specifies the principles for the process of future development of IMT for 2020 and beyond[footnoteRef:2]1, [2: 	] 


decides that the following Questions should be studied

1	What are the overall objectives and user needs for the further development of IMT, beyond the work carried out so far by the Radiocommunication Sector on IMT? 

2	What are the new applications and service requirements associated with further development of IMT?

3	What are the technical and operational issues, and spectrum-related issues for the further development of IMT and increasingly efficient use of spectrum?

4	What are the technical and operational characteristics needed for the further development of IMT?

5	What are the optimal radio-frequency arrangements required to facilitate harmonized use of the spectrum identified for IMT?

6	What factors need to be considered in developing a migration strategy to facilitate transition from current IMT technologies to more advanced ones?

7	What are the issues concerning the facilitation of global circulation of terminals and other related aspects regarding the continued development and deployment of IMT systems?




8	What are the terrestrial radio interface technologies of IMT and the detailed radio interface specifications which need to be provided by the 2020 2023 timeframe?

9	What should be the objectives for the long-term development of IMT?

further decides

1	that the results of the above studies should be included in one or more Report(s) and/or Recommendation(s);

2	that the IMT studies described in decides 1 through 7 above should be completed by 20192023;

3	that the studies described in decides 8 and 9 may extend beyond the 2019 2023 timeframe.

Category: S1
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QUESTION ITU-R 241-3/5

Cognitive radio systems in the mobile service

(2007-2007-2012-2015[-2019])

[Editor’s note: Parts highlighted in green have been reviewed and accepted at WP 5D #30. Parts highlighted in yellow need further review.]

The ITU Radiocommunication Assembly,

considering

a)	that the use of mobile radio systems is growing at a rapid rate globally;

b)	that more efficient use of spectrum is essential to the continued growth of such systems;

c)	that cognitive radio systems (CRSs) may facilitate the more efficient use of spectrum in mobile radio systems;

d)	that cognitive radio systems may offer functional and operational versatility and flexibility in mobile radio systems;

e)	that considerable research and development is being carried out on cognitive radio systems and related radio technologies;

f)	that it is beneficial to identify the technical and operational characteristics of a CRS;

g)	that Report ITU-R SM.2152 contains the ITU-R definition for a CRS;

h)	that ITU-R Reports and/or Recommendations on cognitive radio systems would be complementary to other ITU-R Recommendations on mobile radio systems;

i)	that Reports ITU-R M. 2225, M.2242 and M.2330 contain studies related to CRS,

noting

that there are network aspects related to the control of cognitive radio systems,

recognizing

a)	that CRSs are a collection of technologies, not a radiocommunication service;

b)	that any radio system implementing CRS technology within any radiocommunication service shall operate in accordance with the provisions of the Radio Regulations applicable for that specific service in the related frequency band,

decides that the following Questions should be studied

1	What are the closely related radio technologies and their functionalities that may be a part of cognitive radio systems?




2	What key technical characteristics, requirements, performance improvements and/or other benefits are associated with the implementation of cognitive radio systems?

3	What are the potential applications of cognitive radio systems and their impact on spectrum management?

4	How can cognitive radio systems facilitate the efficient use of radio resources?

5	What are the operational implications (including privacy and authentication) of cognitive radio systems?

6	What are the cognitive capabilities and CRS technologies that could facilitate sharing between the mobile service and other services, such as broadcasting, mobile-satellite or fixed, as well as passive services, space services (spaceto-Earth) and safety services, taking into account the specificity of all these services?

7	What are the cognitive capabilities and CRS technologies that could facilitate coexistence of the systems in the mobile service? 

8	What factors need to be considered for the introduction of CRS technologies in the land mobile service?

further decides

1	that the results of the above studies should be included in one or more Recommendations, Reports or Handbooks;

2	that the above studies should be completed by the year 20192023.

Category: S2
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QUESTION ITU-R 242-2/5

Reference radiation patterns of omnidirectional and sectoral antennas for the fixed and mobile services for use in sharing studies

(1995-2000-2012-2015[-2019])

[Editor’s note: Parts highlighted in green have been reviewed and accepted at WP 5D #30. Parts highlighted in yellow need further review.]

The ITU Radiocommunication Assembly,

considering

a)	that determination of criteria for frequency sharing between point-to-multipoint systems in the fixed service and systems in other services or between systems in the land mobile service and systems in other services requires a knowledge of radiation patterns of omnidirectional and sectoral antennas along all possible interfering paths;

b)	that the use of reference radiation patterns for omnidirectional and sectoral antennas would facilitate interference calculations;

c)	that different reference radiation patterns may be required for the various types of antennas in use,

decides that the following Questions should be studied

1	What are the measured radiation patterns in the vertical and horizontal planes for both polarizations of typical omnidirectional and sectoral antennas used in point-to-multipoint systems in the fixed service or land mobile systems?

2	What reference radiation patterns can be defined for use in sharing studies for the different types of antennas?

further decides

1	that the results of the above studies should be included in one or more Recommendation(s) or Report(s);

2	that the above studies should be completed by 20192023.

NOTE – See Recommendation ITU-R F.1336.

Category: S2
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5/282-E

[bookmark: drec]OPINION ITU-R 92-2[footnoteRef:1]* [1: *	This Opinion should be brought to the attention of the Telecommunication Standardization Sector.] 


[bookmark: dtitle1]Support and harmonization of International Mobile
Telecommunications (IMT) activities

[bookmark: dbreak](1993-1997-2012)

The ITU Radiocommunication Assembly,

considering

a)	that the Radiocommunication Sector has a program on International Mobile Telecommunications (IMT) which has enabled worldwide roaming and compatibility;

b)	that major technology development and deployment programs for future mobile communications, mobile broadband access, and deployment of IMT systems within each ITU Region are progressing rapidly, and that a number of National initiatives are emerging;

c)	that resources of budget, manpower, and planning expertise are available to these programs which substantially exceed those readily available to the Radiocommunication Sector;

d)	that, without continuing international support and coordination, these programs would tend to diverge and the benefits already recognized by IMT would be diminished;

e)	that international standards for IMT will be less effective unless these  programs are supported and coordinated;

f)	that the coordination of activities and the harmonization provided by IMT have already proven to be effective in promoting the expansion of global communications;

g)	that the production of ITU-R Recommendations on IMT continue to be an important step in achieving this global harmonization,

is of the opinion

1	that the ITU, as a matter of policy, should make every effort to persuade regional bodies, national authorities and other appropriate organisations and entities to continue support of the Radiocommunication Sector in an explicit manner in the on-going evolution of IMT and its development of Recommendations on IMT, and strongly encourage regional organizations to work together towards common worldwide recognized family of standards.
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[bookmark: dbreak]RESOLUTION ITU-R 50-3

Role of the Radiocommunication Sector in the ongoing development of IMT

(2000-2007-2012-2015)

[Editor’s note: Parts highlighted in green have been reviewed and accepted at WP 5D #30. Parts highlighted in yellow need further review.]

The Radiocommunication Assembly,

considering

a)	that the scope of ITU as a whole, and of the standardization activities within ITU in particular, is very important to the expanding wireless industry;

b)	that IMT systems have contributed to global economic and social development;

bc)	that ongoing enhancements to the IMT specifications have been and will continue to be accommodated;

cd)	that the implementation of IMT systems is expanding and that these systems are being continuously developed in line with trends and needs from user, and technology and service perspectivestrends;

e)	that the needs of extension and convergence to other industry areas utilizing IMT is increasing rapidly;

df)	that the ITU Handbooks on Deployment of IMT-2000 systems and on Global Trends in IMT were developed through a collaborative effort among the three ITU Sectors,

noting

a)	Resolution ITUR 6, on liaison and collaboration with the ITU Telecommunication Standardization Sector;

b)	Resolution ITUR 9, on liaison and collaboration with other recognized external organizations;

c)	WTSA Resolution 38 (Rev. Dubai, 2012), on coordination among the three ITU Sectors for activities relating to International Mobile Telecommunications, [Editor’s note: It is recognized that WTSA Resolution 38 has been suppressed. Therefore, for this part, a properness of revised text proposed by China of will be reviewed at WP 5D 31bis. “WTSA Resolution 18 (Rev. Hammament, 2016), on principles and procedures for the allocation of work to, and strengthening coordination and cooperation among, the ITU Radiocommunication, ITU Telecommunication Standardization and ITU Telecommunication Development Sectores,”]

resolves

1	that a roadmap for ITUR activities on IMT should be developed by the relevant Radiocommunication Study Group to ensure that this work is progressed effectively and efficiently with organizations external to ITU;

2	that the effective coordination currently established between ITUT and ITUR for IMT  should be continued;

3	that work carried out by the Radiocommunication Sector on IMT should be communicated to the Director of BDT,

invites

the Telecommunication Standardization Sector to develop a complementary roadmap for all ITUT IMT activities, and to coordinate it with ITUR to ensure full alignment and harmonization of the work programmes of both ITUT and ITUR,

instructs the Director of the Radiocommunication Bureau

1	to bring this Resolution to the attention of the Telecommunication Standardization Advisory Group and World Telecommunication Standardization Assembly for their consideration and possible action;

2	to report to the next Radiocommunication Assembly on the results of implementing this Resolution.

Document3	11.10.18	25.04.03
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RESOLUTION ITUR 56-2[footnoteRef:1]*  [1: * 	This Resolution should be brought to the attention of ITUT Study Group 13.] 


Naming for International Mobile Telecommunications 

(2007-2012-2015)

Introduction

This Resolution clarifies the relationship between the terms “IMT-2000” and “IMT-Advanced” and assigns a name to those systems, system components and related aspects that include new radio interface(s) that support the new capabilities “IMT for 2020 and beyond”.

Related Recommendations

		Recommendation ITUR M.687:

		International Mobile Telecommunications-2000 (IMT2000).



		Recommendation ITUR M.1457:

		Detailed specification of the terrestrial radio interfaces of International Mobile Telecommunications-2000 (IMT2000).



		Recommendation ITUR M.1645:

		Framework and overall objectives of the future development of IMT2000 and systems beyond IMT2000.



		Recommendation ITUR M.1850:

		Detailed specifications of the radio interfaces for the satellite component of International Mobile Telecommunications-2000 (IMT-2000).



		Recommendation ITUR M.2012:

		Detailed specification of the terrestrial radio interfaces of International Mobile Telecommunications-Advanced (IMTAdvanced). 



		Recommendation ITUR M.2047:

		Detailed specifications of the satellite radio interfaces of International Mobile Telecommunications-Advanced (IMTAdvanced).



		Recommendation ITUR M.2083-0:

		IMT Vision – “Framework and overall objectives of the future development of IMT for 2020 and beyond”.





The ITU Radiocommunication Assembly,

considering

a)	that ITU’s Vision statement is “Committed to connecting the world”[footnoteRef:2]1; [2: 1 	See http://www.itu.int/en/about/Pages/default.aspx.] 


b)	that International Mobile Telecommunications-2000 (IMT-2000) systems started service around the year 2000, and since then IMT-2000 has been continually enhanced;

c)	that IMT-Advanced systems were developed to provide new capabilities, described in Recommendation ITUR M.1645, that go beyond those of IMT-2000;

d)	that IMT-Advanced systems started service around the year 2013, and since then IMTAdvanced has been continually enhanced;

e)	that in order to address evolving user needs, ITUR is currently working on the future development of “IMT for 2020 and beyond”,

recognizing

a)	that ITU is the internationally recognized entity that has sole responsibility to define and to recommend the standards and frequency arrangements for IMT systems, with the collaboration of other organizations such as standard development organizations, universities, industry organizations and with partnership projects, forums, consortia and research collaborations; 

b)	that ITU works globally in accordance with Resolution ITUR 9 to create a unified wireless mobile communications future;

c)	that ITU may specify its processes and principles for the development of systems;

d)	that Recommendations ITUR M.1457 and ITUR M.2012 are two separate, independent and self-contained Recommendations, each one with a specific scope, and that both Recommendations will evolve independently and there could be some overlap reflected by commonality in content between the two documents;

e)	that the same perspective as indicated in recognizing d) may also apply in the future with regard to the Recommendations and Reports related to development of the radio interfaces of “IMT for 2020 and beyond”;

f)	that there is a need for a root name to encompass all IMT systems and their further development, collectively;

g) 	that, for IMT-2000:

–	the existing term IMT-2000 continues to be relevant and should continue to be utilized;

–	Recommendation ITUR M.687 defines the objectives for IMT-2000 and subsequently Recommendation ITUR M.1645 defines the framework and overall objectives of the future development of IMT2000;

–	the detailed specifications of the terrestrial radio interfaces of IMT-2000 are defined in Recommendation ITUR M.1457, and revisions of this Recommendation should also define the future development of the terrestrial radio interfaces of IMT-2000;

–	the detailed specifications of the radio interfaces for the satellite component of IMT2000 are defined in Recommendation ITUR M.1850, and revisions of this Recommendation should also define the future development of the satellite component of IMT-2000;

–	the procedures and processes based on Resolution ITUR 57 have been successfully applied to the ongoing development of terrestrial IMT-2000 from 2013, and continue to be utilized for the future development of IMT-2000 when revising Recommendation ITUR M.1457;

h)	that, for IMT-Advanced:

–	the existing term IMT-Advanced continues to be relevant and should continue to be utilized;

–	Recommendation ITUR M.1645 defines the framework and overall objectives of the development of systems beyond IMT2000 (i.e. IMT-Advanced);

–	the detailed specifications of the terrestrial radio interfaces of IMT-Advanced are defined in Recommendation ITUR M.2012, and revisions of this Recommendation or new Recommendations should also define the future development of the terrestrial radio interfaces of IMTAdvanced; 

–	the detailed specifications of the satellite radio interfaces of IMT-Advanced are defined in Recommendation ITUR M.2047, and revisions of this Recommendation should also define the future development of the satellite radio interfaces of IMT-Advanced; 

–	the procedures and processes developed for IMT-Advanced based on Resolution ITUR 57 are in place and continue to be utilized for the future development of IMTAdvanced; 

–	the enhancements and further developments of IMT-2000 that fulfil the criteria defined by ITUR for IMT-Advanced could also be part of IMT-Advanced;

i)	that, for “IMT for 2020 and beyond”:

–	the framework and overall objectives for the future development of “IMT for 2020 and beyond” are described in Recommendation ITUR M.2083;

–	the procedures and processes based on Resolution ITUR 65 apply;

–	the Recommendations and Reports related to the development of radio interfaces for “IMT for 2020 and beyond” should take into consideration the framework established by Recommendations ITUR M.1645 and ITUR M.2083 and by additional Recommendations and Reports addressing the further development of IMT;

–	the enhancements and further developments of IMT-2000 or IMT-Advanced that fulfil the criteria defined by ITUR for development of “IMT for 2020 and beyond” could also be part of “IMT for 2020 and beyond”,

resolves

1	that the term “IMT-2000” encompasses also its enhancements and future developments, and that the concepts of recognizing g) apply to IMT-2000;

2	that the term “IMT-Advanced” encompasses also its enhancements and future developments, and that the concepts of recognizing h) apply to IMT-Advanced;

3	that the term “IMT-2020” be applied to those systems, system components and related aspects that include new radio interface(s) which support the new capabilities of systems beyond IMT-2000 and IMT-Advanced, and that the concepts of recognizing i) apply to IMT-2020; 

4	that the term “IMT” be the root name that encompasses all of IMT-2000, IMT-Advanced and IMT-2020 collectively.
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resolution ITUR 572

[bookmark: _Toc180537934]Principles for the process of development of IMTAdvanced

[bookmark: dbreak](2007-2012-2015)

The ITU Radiocommunication Assembly,

considering 

a)	that Question ITUR 229/5 addresses the future development of the terrestrial component of IMT;

b)	that Recommendation ITUR M.1645 defines the framework and overall objectives of the future development of IMT2000 and systems beyond IMT2000 for the radio access network based on the global user and technology trends, and the needs of developing countries;

c) 	that Resolution ITUR 56 specifies the nomenclature for the future development of IMT2000 and systems beyond IMT2000 through names uniquely associated with the advancement and continuation of International Mobile Telecommunications (IMT);

d) 	that the future development of IMT2000 and IMTAdvanced is foreseen to address the need for higher data rates than those of currently deployed IMT2000 systems;

e) 	that, for global operation and economy of scale, which are key requirements for the success of mobile telecommunication systems, it is desirable to agree on a harmonized time-frame for developing common technical, operational and spectrum-related parameters of systems, taking account of relevant IMT2000 and other experience;

f) 	that maximizing the commonality between IMTAdvanced air interfaces may lead to reduced complexity and a lower incremental cost of multi-mode terminals;

g) 	that consensus-building is used to facilitate agreements within ITUR,

noting 

a) 	that pursuant to Article 44 of the ITU Constitution, Member States shall endeavour to apply the latest technical advances as soon as possible;

b) 	that globally harmonized spectrum for IMTAdvanced is desirable;

c) 	that the ITU process for IMT standardization has been essentially beneficial to the development of mobile telecommunications,

recognizing

a)	that ITUR has policies regarding Intellectual Property Rights (IPR) as expressed in Resolution ITUR 1 as well as in Administrative Circular CA/148 (dated 15 April 2005), in which “attention is drawn to the importance of early disclosure and declaration of patents in order to avoid potential problems in the approval and eventual application of ITUR Recommendations”;

b)	that a consensus-building process should ensure the potential for wide industry support of the radio interfaces that are developed for IMTAdvanced and that there is an expectation that the development of candidate radio interface technologies will take into account the objectives recommended in Recommendation ITUR M.1645;

c)	the importance of facilitating global circulation;

d)	that the IMTAdvanced standardization process should be streamlined to incorporate the latest technology innovations to address user needs; 

e) 	that the term “IMTAdvanced” be applied to those systems, system components, and related aspects that include new radio interface(s) that support the new capabilities of systems beyond IMT2000[footnoteRef:1]1; [1: 1 	As described in Recommendation ITUR M.1645, systems beyond IMT2000 will encompass the capabilities of previous systems, and the enhancement and future developments of IMT2000 that fulfil the criteria in resolves 2 of Resolution ITUR 56 may also be part of IMTAdvanced.] 


f) 	that ITU is the internationally recognized organization that has sole responsibility to define and to recommend the standards and frequency arrangements for IMT systems, with the collaboration of other relevant organizations such as standard development organizations, universities, industry organizations and with partnership projects, forums, consortia and research collaborations;

g)	that wireless access technologies that may address some of the capabilities of systems beyond IMT2000 have been or are being developed for deployment within or prior to the time-frames expressed in Recommendation ITUR M.1645;

h)	that adequate spectrum identification on a global basis is a prerequisite for the success of the future development of IMT2000 and systems beyond IMT2000, although new technologies might assist in this task;

j)	that the details related to IMT2000, future development of IMT2000 and systems beyond IMT2000 will be specified in Recommendations and Reports to be developed taking into account the framework established in Recommendation ITUR M.1645, “Framework and overall objectives of the future development of IMT2000 and systems beyond IMT2000”;

k)	that particular needs of developing countries must be considered with the aim of bridging the existing digital divide, with the objective of facilitating interoperability of different radio interfaces,

resolves

1	to develop the Recommendations and Reports for IMTAdvanced, including Recommendation(s) for radio interface specifications;

2	that the development of Recommendations and Reports for IMTAdvanced shall be an ongoing and timely process with defined outputs that take into account developments external to ITUR;

3	that radio interface technologies that are proposed to be considered for IMTAdvanced shall be developed based on submissions from Member States, Sector Members and Associates of relevant ITUR study groups, and may additionally be based on submissions invited from external organizations, in accordance with the principles set out in Resolution ITUR 9;

4	that the process for developing Recommendations and Reports for IMTAdvanced shall give equal opportunity to all proposed technologies to be evaluated against the requirements for IMTAdvanced;

5	that new radio interfaces that are developed over time should be considered for inclusion in IMTAdvanced in a timely fashion, and, if appropriate, that the relevant Recommendations be revised;

6	that, in light of the above resolves, this process shall include:

a)	the definition of minimum technical requirements and evaluation criteria, based on the framework and overall objectives of IMTAdvanced, that support the new capabilities expressed in Recommendation ITUR M.1645, taking into account end-user requirements and without unnecessary legacy requirements;

b)	an invitation for Members of ITUR, through a circular letter, to propose candidate radio interface technologies for IMTAdvanced;

c)	additionally, an invitation to other organizations to propose candidate radio interface technologies for IMTAdvanced, under the scope of liaison and collaboration with such other organizations through Resolution ITUR 9. In such invitations the attention of these organizations shall be drawn to the current ITUR Intellectual Property Rights (IPR) policies;

d)	an evaluation by ITUR of the radio interface technologies proposed for IMTAdvanced to ensure that they meet the requirements and criteria defined in 6 a) above. Such an evaluation may utilize the principles for interaction of ITUR with other organizations as detailed in Resolution ITUR 9;

e)	consensus-building with the objective of achieving harmonization in response to the considering and recognizing paragraphs of this Resolution and which would have the potential for wide industry support of the radio interfaces that are developed for IMTAdvanced;

f)	a standardization phase where ITUR develops the IMTAdvanced radio interface specification Recommendation(s) based on the results of an evaluation report (defined in resolves 6 d)) and of consensus-building (defined in resolves 6 e)) ensuring that the specifications meet the technical requirements and evaluation criteria as defined in 6 a) or 6 g). In such a standardization phase, work may proceed in cooperation with relevant organizations external to ITU in order to complement the work within ITUR, using the principles set out in Resolution ITUR 9;

g)	reviews of the minimum technical requirements and evaluation criteria defined in 6 a), taking into account technology advances and end-user requirements changing with time. As the minimum technical requirements and evaluation criteria are changed, these will be designated as separately identifiable versions for IMTAdvanced. The process will include review of existing versions to determine whether they should remain in force;

h)	an ongoing and timely process where new radio interface technology proposals may be submitted and existing radio interface specifications can be updated. The process should have flexibility to allow proponents to seek evaluation against any version of the approved criteria currently in force,

instructs the Director of the Radiocommunication Bureau

1	to ensure that proponents of IMTAdvanced radio interface technologies and standards are aware of ITUR IPR policy pursuant to Resolution ITUR 1;

2	to provide the necessary support and to implement suitable procedures to meet the requirements of the resolves above, including the sending of a circular letter calling for radio interface technologies proposals.
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[bookmark: dbreak]RESOLUTION ITU-R 58-1

Studies on the implementation and use of cognitive radio systems

(2012-2015)

The ITU Radiocommunication Assembly,

considering

a)	that there is a need for ITUR studies to give guidance for the evolution of cognitive radio systems (CRS);

b)	that the definition of cognitive radio system is contained in Report ITUR SM.2152;

c)	that CRSs are expected to provide flexibility and improved efficiency to the overall spectrum use; 

d)	that the introduction of CRS technology in any radiocommunication service has the potential to improve spectrum efficiency within that radiocommunication service; 

e)	that a range of capabilities of CRSs may facilitate coexistence with existing systems and may allow sharing in bands where it was not previously considered feasible; 

f)	that CRS capabilities developed for sharing purposes will be specific to the systems of a radiocommunication service;

g)	that the introduction of CRSs in any radiocommunication service needs to ensure that coexistence within radiocommunication services and the protection of other radiocommunication services sharing the band and in the adjacent bands are maintained or improved;

h)	that special and careful consideration of CRS use in radiocommunication services in bands shared with other radiocommunication services, due to their specific technical or operational characteristics, such as space services (space-to-Earth), passive services (radio astronomy, Earth exploration-satellite service and space research service) and radiodetermination services, is needed;

i)	that for radiocommunication services employing CRSs, the particular set of capabilities and characteristics and sharing conditions with other radiocommunication services will depend on the frequency band and other technical and operational characteristics;

j)	that further studies are needed on the implementation of CRS technologies within a radiocommunication service and on sharing among different radiocommunication services with regard to the capabilities of CRS, in particular dynamic access to frequency bands,

recognizing

a)	that CRSs are a collection of technologies, not a radiocommunication service;

b)	that studies on regulatory measures related to the implementation of CRS are outside the scope of this ITUR Resolution;

c)	that any radio system implementing CRS technology needs to operate in accordance with provisions of the Radio Regulations;

d)	that some administrations deploy CRS in some radiocommunication services,

noting

a)	that considerable research and development is being carried out on CRS;

b)	that some international organizations have initiated work on CRS,

resolves 

1	to continue studies for the implementation and use of CRS in radiocommunication services;

2	to study operational and technical requirements, characteristics, performance and possible benefits associated with the implementation and use of CRS in relevant radiocommunication services and related frequency bands;

3	to give particular attention to enhancing coexistence and sharing among radiocommunication services;

4	to develop relevant ITUR Recommendations and/or Reports based on the aforementioned studies, as appropriate,

invites 

the membership to participate actively in the implementation of this Resolution by, among others, providing contributions to ITUR and submitting relevant information from outside ITUR.
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RESOLUTION ITUR 601

Reduction of energy consumption for environmental protection and mitigating climate change by use of ICT/radiocommunication technologies and systems

(2012-2015)

[Editor’s note: Parts in turquoise have been reviewed and accepted at WP 5D #31. Parts highlighted in yellow need further review.]

The ITU Radiocommunication Assembly,

considering

a)	that the issue of climate change is rapidly emerging as a global concern and requires global collaboration;

b)	that climate change is one of the major factors causing emergency situations and natural disasters afflicting humankind;

c)	that the United Nations Intergovernmental Panel on Climate Change (IPCC) estimated that global greenhouse gas (GHG) emissions have risen by more than 70 per cent since 1970, having an effect on global warming, changing weather patterns, rising sea-levels, desertification, shrinking ice cover and other long-term effects;

d)	that information and communication technologies (ICTs), which include radiocommunication technology, contribute approximately 2-2.5 per cent of GHG emissions, which may grow as ICTs become more widely available;

e)	that ICT/radiocommunication systems can make a substantial contribution to mitigating and adapting to the effects of climate change;

f)	that wireless technologies and systems are effective tools for monitoring the environment and predicting natural disasters and climate change;

g)	that ITU, at the United Nations Conference on Climate Change in Bali, Indonesia, on 314 December 2007, highlighted the role of ICTs as both a contributor to climate change, and an important element in tackling the challenge;

h)	that ITUR Reports and Recommendations that address potential energy-saving mechanisms applicable to different radiocommunication services can contribute to the development of systems and applications that operate in these services;

i)	that network infrastructure sharing may reduce energy consumption,

further considering

a)	that the ITU Plenipotentiary Conference approved Resolution 182 (Rev. Busan, 2014), on the role of telecommunications/information and communication technologies in regard to climate change and the protection of the environment, which instructs ITU to continue applying ICTs to address the causes and effects of climate change and strengthen collaboration with other organizations working in the field, and encourages the Union to raise public and policy-maker awareness of the critical role of ICTs in addressing climate change;

b)	that the ITUT work programme developed on the basis of Resolution 73 (Rev. Hammamet, 2016Dubai, 2012) of the World Telecommunication Standardization Assembly (WTSA), does not contain specific studies focusing on energy consumption related to radio-transmission technology or planning characteristics of radio networks;

c)	ITUD Question Q5/2, on utilization of ICT for disaster management, resources, and active and passive space-based sensing systems as they apply to disaster and emergency relief situations;

d)	that ITUD Question Q6/2 examines the links between ICTs, climate change and development, as these fields become increasingly interlocked due to the magnifying effect of climate change on existing development challenges and vulnerabilities;

e)	that ITUD Question Q6/2 also addresses the role of Earth observation in climate change, as this radio technique is essential for monitoring the state of the Earth in terms of climate and its evolution,

taking into account

a)	Resolutions 673 (WRC12), on radiocommunications use for Earth observation applications, and 644 (Rev.WRC12), on radiocommunication resources for early warning, disaster mitigation and relief operations, adopted by the World Radiocommunication Conference (WRC07); 

b)	Resolution ITUR 55, on ITU studies of disaster prediction, detection, mitigation and relief, adopted by the Radiocommunication Assembly (RA1215); 

c)	Resolution 66 (Rev. Buenos Aires, 2017Dubai, 2014), on information and communication technology and climate change, adopted by the World Telecommunication Development Conference (WTDC14);

d)	Resolution 73 (Rev. Hammamet, 2016Dubai, 2012), on information and communication technologies and climate change, adopted by the World Telecommunication Standardization Assembly (WTSA1216),

noting

a)	the leadership of ITUR, in collaboration with the ITU membership, in identifying the necessary radio-frequency spectrum for climate monitoring and disaster prediction, detection and relief, including the establishment of cooperative arrangements with the World Meteorological Organization (WMO) in the field of remote-sensing applications;

b)	Recommendation ITUR RS.1859 “Use of remote sensing systems for data collection to be used in the event of natural disasters and similar emergencies”, and Recommendation ITUR RS.1883 “Use of remote sensing systems in the study of climate change and the effects thereof”;

c)	Report ITUR RS.2178 “The essential role and global importance of radio spectrum use for Earth observations and for related applications”;

d)	Volume 4 – Intelligent Transport System – of the ITUR Handbook on Land Mobile (including Wireless Access), which describes the use of radio technologies for minimizing transportation distances and cost, with a positive effect on the environment, and the use of cars as an environment monitoring tool to measure air temperature, humidity and precipitation, with data sent through wireless links for weather forecasting and climate control;

e)	that ITUR provides an opportunity to share technical information about evolution of new methods and technologies to reduce energy consumption within a radio system or by the use of a radio system,

resolves

1	that ITUR Study Groups should develop Recommendations, Reports or Handbooks on:

•	best practices in place to reduce energy consumption within ICT systems, equipment or applications operating in a radiocommunication service; 

•	possible development and use of radio systems or applications which can support reduction of energy consumption in non-radiocommunication sectors;

•	effective systems for monitoring the environment and monitoring and predicting climate change, and ensuring reliable operation of such systems;

2	that ITUR Study Groups, when developing new ITUR Recommendations, Handbooks, or Reports or reviewing existing Recommendations or Reports, take into account, as appropriate, energy consumption as well as best practices to conserve energy;

3	to maintain close cooperation and to regularly liaise with ITUT, ITUD and the General Secretariat, and to take into account the results of the work carried out in these Sectors and avoid duplication,

instructs the Director of the Radiocommunication Bureau 

1	to take the necessary measures, in conformity with Resolution ITUR 9, to further strengthen collaboration among ITUR, ISO, IEC and other bodies as appropriate, with a view to cooperating in identifying and fostering implementation of all appropriate measures to reduce power consumption in radiocommunication devices and to utilize radiocommunications/ICTs in monitoring and mitigation of the effects of climate change, inter alia, in order to contribute to a global reduction of energy consumption;

2	to report annually to the Radiocommunication Advisory Group and to the next Radiocommunication Assembly on the results of studies in the application of this Resolution,

invites Member States, Sector Members and Associates

1	to contribute actively to ITUR’s work in the field of radiocommunications and climate change, taking due account of relevant ITU initiatives; 

2	to continue to support ITUR’s work in the field of remote sensing (active and passive) for monitoring of the environment,

invites standardization, scientific and industrial organizations

to contribute actively to the work of the Study Groups related to their activities specified in resolves 1 and 2.
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Resolution ITUR 62-1

Studies related to testing for conformance with ITUR Recommendations and interoperability of radiocommunication equipment and systems

[bookmark: dbreak](2012-2015)

[Editor’s note: Parts highlighted in green and in turquoise have been reviewed and accepted at WP 5D #30 and #31 respectively. Parts highlighted in yellow need further review.]

The ITU Radiocommunication Assembly,

recognizing

a)	Resolution 177 (Rev. Busan, 2014) of the Plenipotentiary Conference;

b)	Resolution 76 (Rev. Hammamet, 2016Dubai, 2012) of the World Telecommunication Standardization Assembly;

c)	Resolution 47 (Rev. Buenos Aires, 2017Dubai, 2014) of the World Telecommunication Development Conference;

d)	the progress status reports presented and action plans by the Director of the Telecommunication Standardization BureauSecretary-General to the Council at its 2009, 2010 and 2011 sessions since 2012 and to the 2010 [2014/2018] Plenipotentiary Conference, [Editor’s note: This part will be reviewed again at WP 5D #31bis.]

recognizing further

a)	that Resolution 123 (Rev. Busan, 2014) of the Plenipotentiary Conference instructed the Secretary-General and the Directors of the three Bureaux to work closely with each other in pursuing initiatives that assist in bridging the standardization gap between developing and developed countries;

b)	that Resolution ITUR 9 sets out principles for liaison and collaboration with other relevant organizations, in particular ISO and IEC,

considering

a)	that there is an increasing number of complaints that equipment is often not fully interoperable with other equipment;

b)	that some countries, especially the developing countries, have not yet acquired the capacity to test equipment and provide assurance to consumers in their countries;

c)	that increased confidence in the conformance of radiocommunication equipment may increase the chances of end-to-end interoperability of equipment from different manufacturers, and would assist developing countries in the choice of solutions,

noting 

a)	that the Director of the Telecommunication Standardization Bureau submitted a business plan for the long-term implementation of Resolution 177 (Guadalajara, 2010) of the Plenipotentiary Conference to the Council session in 2012;

b)	that Resolution 177 (Rev. Busan, 2014) of the Plenipotentiary Conference instructs the Director of the Telecommunication Development Bureau to collaborate with the Director of the Telecommunication Standardization Bureau and the Director of the Radiocommunication Bureau to advance the implementation of Resolution 47 (WTDC Rev. buenos Aires, 2017Dubai, 2014) and to report to the Council,

taking into account

the experience acquired by ITUT and ITUD in the course of implementing Resolution 177 (Rev. Busan, 2014) of the Plenipotentiary Conference, Resolution 76 (WTSA Rev. Hammamet, 2016Dubai, 2012) of the World Telecommunication Standardization Assembly and Resolution 47 (WTDC Rev. Buenos Aires, 2017Dubai, 2014) of the World Telecommunication Development Conference,

resolves

that ITUR collaborate with, and provide information when requested by, ITUT and ITUD on conformance and interoperability testing within its existing mandate consistent with Resolution 177 (Rev. Busan, 2014) of the Plenipotentiary Conference (see noting b)),

instructs the Director of the Radiocommunication Bureau

1	to prepare a report on the progress made to better understand the unique problems of developing countries with respect to radiocommunication equipment conformance and interoperability and the testing thereof, based on, inter alia, contributions from Member States and Sector Members;

2	to submit this report to the ITU Council at its 2013 session for consideration and possible actions,   [Editor’s note: Revised text to be reviewed at WP 5D #31bis. “to collaborate with, and provide information to the Directors of the Telecommunication Development Bureau and the Telecommunication Standardization Bureau on conformance and interoperability testing,”]

invites the Radiocommunication Advisory Group

to provide advice to the Director for activities in this area based on inputs received from Member States and Sector Members,

invites Members States and Sector Members

to contribute to the implementation of this Resolution.



L:\RA-15\Resolutions_NOC_editorial only_COM3\R-RES-R.62-2012-MSW-E_NM_MOD.docx	11.10.1815.06.18	03.11.15


image39.emf
Res 65.docx


Res 65.docx
3

[bookmark: dbreak]RESOLUTION ITU-R 65

Principles for the process of future development of IMT for 2020 and beyond

(2015)

The ITU Radiocommunication Assembly,

considering

a)	that Question ITUR 229/5 addresses “Further development of the terrestrial component of IMT”;

b)	that the future development of IMT will continue in order to address more needs than those currently addressed by existing IMT; 

c)	that Recommendation ITUR M.1645 defined the framework and overall objectives of the future development of IMT2000 and systems beyond IMT2000; 

d)	that Recommendation ITUR M.20830 now defines the framework and overall objectives of the future development of IMT for 2020 and beyond;

e)	that Resolution ITUR 57 has been successfully applied in the development of IMTAdvanced;

f)	that procedures and processes developed for IMTAdvanced based on Resolution ITUR 57 are in place and continue to be utilized for the future development of IMTAdvanced when revising Recommendation ITUR M.2012; 

g)	that the procedures and processes based on Resolution ITUR 57 have additionally been successfully applied to the ongoing development of IMT2000 from 2013 and continue to be utilized for the future development of IMT2000 when revising Recommendation ITUR M.1457;

h)	that Resolution ITUR 56 addresses Naming for IMT, and established that the term “IMT” should be utilized as a root name;

i)	that it is desirable to have consistent principles for the future development of IMT, which are not addressed in considerings f) and g) above, regardless of the specific naming that may be further determined,

resolves

in the future development of IMT which is addressed in considering i) above: 

1	to develop the Recommendations and Reports for the future development of IMT, including Recommendation(s) for radio interface specifications;

2	that the development of Recommendations and Reports for the future development of IMT shall be an ongoing and timely process with defined outputs that take into account developments external to ITUR;

3	that radio interface technologies that are proposed to be considered for the future development of IMT shall be developed based on submissions from Member States, Sector Members and Associates of relevant ITUR study groups, and may additionally be based on submissions invited from external organizations, in accordance with the principles set out in Resolution ITUR 9;

4	that the process for developing Recommendations and Reports for the future development of IMT shall give equal opportunity to all proposed technologies to be evaluated against the requirements for the future development of IMT;

5	that new radio interfaces that are developed over time should be considered for inclusion in the future development of IMT in a timely fashion, and, if appropriate, that the relevant Recommendations be revised;

6	that, in light of the above resolves, this process shall include:

a)	the definition of minimum technical requirements and evaluation criteria, based on the framework and overall objectives of the future development of IMT, that support the new capabilities expressed in relevant Recommendation(s), taking into account enduser requirements and without unnecessary legacy requirements;

b)	an invitation for Members of ITUR, through a circular letter, to propose candidate radio interface technologies for the future development of IMT;

c)	additionally, an invitation to other organizations to propose candidate radio interface technologies for the future development of IMT, under the scope of liaison and collaboration with such other organizations through Resolution ITUR 9; in such invitations, the attention of these organizations shall be drawn to the current ITUR Intellectual Property Rights (IPR) policies;

d)	an evaluation by ITUR of the radio interface technologies proposed for the future development of IMT to ensure that they meet the requirements and criteria defined in 6 a) above; such an evaluation may utilize the principles for interaction of ITUR with other organizations as detailed in Resolution ITUR 9;

e)	consensusbuilding with the objective of achieving harmonization in response to the considering paragraphs of this Resolution and which would have the potential for wide industry support of the radio interfaces that are developed for the future development of IMT;

f)	a standardization phase in the future development of IMT, where ITUR develops the IMT radio interface specification Recommendation(s) based on the results of an evaluation report (defined in resolves 6 d)) and of consensusbuilding (defined in resolves 6 e)) ensuring that the specifications meet the technical requirements and evaluation criteria as defined in 6 a) or 6 g); in such a standardization phase, work may proceed in cooperation with relevant organizations external to ITU in order to complement the work within ITUR, using the principles set out in Resolution ITUR 9;

g)	reviews of the minimum technical requirements and evaluation criteria defined in 6 a), taking into account technology advances and enduser requirements changing with time; as the minimum technical requirements and evaluation criteria are changed, these will be designated as separately identifiable versions for the corresponding names, as defined in Resolution ITUR 56, for the further development of IMT; the process will include review of existing versions to determine whether they should remain in force; 

h)	an ongoing and timely process where new radio interface technology proposals may be submitted and existing radio interface specifications can be updated; the process should have flexibility to allow proponents to seek evaluation against any version of the approved criteria currently in force,

instructs the Director of the Radiocommunication Bureau

1	to ensure that proponents of radio interface technologies and standards for the future development of IMT are aware of ITUR IPR policy pursuant to Resolution ITUR 1;

2	to provide the necessary support and to implement suitable procedures to meet the requirements of the resolves above, including the sending of a circular letter calling for radio interface technology proposals.
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[bookmark: dbreak]RESOLUTION ITU-R 66

Studies related to wireless systems and applications 
for the development of the Internet of Things

(2015)

The ITU Radiocommunication Assembly,

considering

a)	that the globally connected "Internet of Things" (IoT) world builds on the connectivity and functionality made possible by telecommunication networks;

b)	that the growing number of IoT applications may require enhanced transmission speed (dependent upon the IoT use case), device connectivity and energy efficiency to accommodate the significant amounts of data among a plethora of devices;

c)	that ITUT Study Group 20, which is dealing with “IoT and its applications including smart cities and communities (SC&C)”, is working on development of international standards for IoT technologies including machine to machine (M2M) networks, smart cities and Ubiquitous Sensor Networks (USN);

d)	that relevant standards development organizations have developed standards specifically related to M2M and other technologies which underpin IoT applications;

e)	that many administrations, equipment developers and standardization bodies are considering wireless technologies for IoT use in various frequency bands;

f)	that because IoT applications originated on, and operate on or interoperate with, existing as well as developing platforms, existing and evolving ITUR work is inherently supportive of IoT; 

g)	Recommendation ITUR M.2002, on Objectives, characteristics and functional requirements of wide-area sensor and/or actuator network (WASN) systems;

h)	Recommendation ITUR M.2083, on IMT Vision – Framework and overall objectives of the future development of IMT for 2020 and beyond;

i)	Question ITUR 2501/5, on Mobile wireless access systems providing telecommunications for a large number of ubiquitous sensors and/or actuators scattered over wide areas as well as machine to machine communications in the land mobile service;

j)	Report ITUR M.2370, on IMT traffic estimates for the years 2020 to 2030,

recognizing

a)	Resolution 197 (Busan, 2014) of the Plenipotentiary Conference, on Facilitating the Internet of Things to prepare for a globally connected world;

b)	the use of different radiofrequency bands by radiocommunication services, many of which provide communication channels, infrastructure and capacity that could be used in IoT deployment with the aim of ensuring cost-effective deployment and efficient use of the radiofrequency spectrum;

c)	that IoT is a concept encompassing various platforms, applications, and technologies that are, and will continue to be, implemented under a number of radiocommunication services;

d)	that the implementation of IoT currently does not require specific regulatory provisions in the Radio Regulations,

resolves to invite ITUR

1	to conduct studies on the technical and operational aspects of radio networks and systems for IoT;

2	to develop ITUR Recommendations, Reports and/or Handbooks as appropriate, on the basis of the studies referred to above,

further resolves to invite ITUR

to closely cooperate and collaborate with ITUT and relevant standards development organizations, in order to take account of the results of work being done in those bodies, avoid duplication of effort with ITUT and minimize conflict with the standards development organizations, 

invites Members of the Union

to participate actively in implementing this resolution by, inter alia, submitting contributions for consideration by ITUR and providing relevant information from sources outside ITUR.
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