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Meeting Report of AH-Circular Letter
Ad Hoc-Circular Letter (AH-CL) met fifteen times during the 1st meeting of ITU-R WP 5D from 28th January to 1st February. Around 70 delegates participated in the meetings. The tasks assigned to AH-CL was to further develop the main body of the Circular Letter and its Annexes 1, 2, 3, 5, 6, 8 and 9 on an invitation to propose candidate radio interface technologies for IMT-Advanced. The development of the text in Annexes 4 and 7 was assigned to SWGs Radio Aspect and Evaluation, respectively.

Twenty two input contributions were considered together with the WP 8F Chairman’s Report (Documents 8F/1322 (Attachment 7)), which were:
–
Documents 5A/ 4 (Chair, Correspondence Forum on the CL)), 17 (USA), 18 (S), 20 (G), 22 (G), 26 (WiMAX Forum), 27 (G), 28 (G), 30 (CAN), 33 (CAN), 39 (KOR), 46 (CHN), 51 (CHN), 53 (CHN), 54 (CHN), 60 (CHN), 64 (Nokia Siemens Networks, Nokia Corporation, Elektrobit Corporation, Telefon AB-LM Ericsson), 65 (Telefon AB-LM Ericsson), 67 (FIN), 71 (B), 73 (Acting Chairman, WP 5D, Chairman, AH-Workplan) and 85 (J).

AH-CL established three drafting groups to solve the specific issues:
	DG (Chairperson)
	Terms of Reference

	DG- main body of the CL 

(Mr Johan Nyström, 
Telefon AB-L.M. Ericsson)
	· Develop a text to adequately address Resolution ITU-R 57, 

· Develop definitions of Radio Interface Technology (RIT) and a set of RITs

	DG- Circular Letter Annex 2 

(Mr Jussi Kahtava, 
Nokia Corporation)
	· Develop detailed procedure of IMT-Advanced development process, and

· Develop and refine the text of Annex 2 of the Circular Letter

	DG- Circular Letter Annex 3

(Mr Hajime Nakamura, Japan)
	· Develop service-related minimum requirements to be included in the Circular Letter from the high-level requirements addressed in Recommendation ITU-R M.1822,

· Develop other related information to be used as evaluation criteria, and 

· Develop and refine the text of Annex 3 of the Circular Letter


The other issues were directly considered by the meetings of AH-CL.

1
Principle for the development of Annexes 3, 4 and 5 (requirement Annexes)

1.1
Requirements to be addressed in Annexes 3, 4 and 5

AH-CL discussed based on Document 5A/20 and concluded that the requirements to be addressed in Annexes 3, 4 and 5 should have the following two categories of requirements;

1)
Minimum Technical Requirements (to be used at step 6 in Figure A2-2 in Annex 2 of the CL)


Minimum technical requirements are measures of performance directly relating to the RIT or a SRIT and to which the candidate systems are assessed for compliance.

2)
Evaluation Criteria (to be used at step 7 in Figure A2-2 in Annex 2 of the CL)


The evaluation criteria are other requested technical information used in the consensus building process.

The above two requirements should be addressed in Annexes 3, 4 and 5 separately, taking into account that those two requirements will be used in different steps in Figure A2-2 (IMT-Advanced radio interface development process) of Annex 2.
1.2
Templates to be included in Annex 6

Based on the above common understanding, AH-CL further concluded that the required templates to be included in Annex 6 (Submission Guidelines & Templates for details of submission) of the CL should have the following three templates;

1)
Technology description template to capture the technologies items described in Chapter 5 of IMT.TECH.
2)
Compliance template for the IMT-Advanced minimum technical requirements (where those requirements are defined in Annexes 3, 4 and 5 according to the current structure of the Circular Letter).
3)
Template for evaluation criteria (optional requirements or other informative items to be included in Annex 6 with their status. This “informative” template corresponds to “Evaluation criteria” as defined in the previous section (section 1.1 item 2) above).

According to the above common understanding, AH-CL further developed Annex 6 of the CL “Submission Guidelines & Templates for Details of Submission” (see Attachment 7.6). It should be noted that the items listed in the tables shown in Attachment 7.6 are just examples to show how the tables should be completed. The items and contents of the templates are to be determined at the next WP 5D meeting in June, 2008, based on input contributions and materials to be provided by SWGs Radio-Aspects and EVAL.
1.3
The number of the test environments for which a proposed RIT meets the minimum requirements
AH-CL discussed the number of the test environments under which the proposed IMT-Advanced RIT technologies should fulfil the minimum requirements based on input contributions: Documents 5D/20, 26, 30, 58 and 85. AH-CL could not reach a consensus on the number to be used in Step 7 of Annex 2 (Submission and Evaluation Process and Consensus building) of the CL. AH-CL therefore concluded that the required number of test environments should be determined at the 2nd WP5D meeting and be defined in Annex 7 (Evaluation guidelines, criteria and methodology) of the CL.
2
IPR Policy (Annex 9)

AH-CL concluded that the IPR Policy originally addressed in Annex 9 moved to the main body of the CL. Consequentially Annex 9 was suppressed.
3
Renumbering of the Annexes

Since the WP 5D decided that the CL containing the completed main body, completed Annexes 1, 2 and 8 (original numbering) was finalized at the 1st WP 5D meeting to be sent out in February 2008.   while other Annexes will be finalized at the 2nd WP 5D meeting and be sent out thereafter as an Addendum to the CL, the following renumbering is required for future contribution to the 2nd WP 5D meeting;

	Title of Annex
	Old Annex number in draft Circular Letter
	Proposed New Annex number in Circular Letter
	Output document

	Background on IMT-Advanced
	Annex 1
	Annex 1 (finalized)
	Att. 7.1 to this Chapter



	Submission and Evaluation Process and Consensus Building
	Annex 2
	Annex 2 (finalized)
	Att. 7.2 to this Chapter



	Requirements related to Service Capabilities
	Annex 3
	To be determined
	Att. 7.3 to this Chapter



	Minimum Technical Requirements related to technical system performance
	Annex 4
	To be determined
	Att. 7.4 to this Chapter



	Spectrum-related [Minimum Requirements/Information]
	Annex 5
	To be determined
	Att. 7.5 to this Chapter



	Submission Guidelines & Templates for Submission
	Annex 6
	To be determined
	Att. 7.6 to this Chapter



	Evaluation Guidelines, criteria and methodology
	Annex 7
	To be determined
	Att. 7.7 to this Chapter



	Relevant ITU-R Recommendation, Reports and others
	Annex 8
	Annex 3 (finalized)
	Att. 7.8 to this Chapter



	IPR Policy
	Annex 9
	Supressed
	__________



The draft text for the main body of the Circular Letter is provided in Attachment 7.9 to this Chapter.

The list of contact organizations for distribution of the Circular Letter to external organizations is provided in Attachment 7.11 to this Chapter.
4
Future work

AH-Circular Letter reviewed the detailed workplan for the development of the Circular Letter, 
taking into account the conclusion at Joint Session of SWG Radio Aspects, SWG EVAL and AH‑CL (see Chapter 10). According to this new detailed workplan, AH-CL will complete the development of the Addendum to the Circular Letter at the 2nd WP 5D meeting (see Att. 7.10).
Additional details are intended to be announced in an Addendum to this Circular Letter in July 2008. They will address the following topics: 

· Requirements related to service capabilities;

· Minimum technical requirements related to technical system performance;
· Spectrum related requirements;
· Submission guidelines and a template for details of the submission; and
· Evaluation guidelines, criteria and methodology.
Preliminary information on the above topics can be found as “work-in-progress” at:

http://www.itu.int/ITU-R/go/rsg5-imt-advanced/
It should be noted that this preliminary information is subject to change before final approval and release in the forthcoming Addendum(s).
Finally, I would like to express my sincere thanks to three DG chair men, Mr Jussi Khataba (Nokia Corporation), Mr Nakamura (J), and Mr Johan Nyström (Telefon AB-L.M. Ericsson) for their excellent chairmanship, which really facilitated our work of the CL. I would also like to thank Mr Carl Wijting (FIN) and Mr Simon Pike (G) for their excellent contribution to developing Annexes 3, 5 and 6. I also thank to all the delegates who actively participated in the meetings.
Hitoshi Yoshino
Chairman, AH-CL

ATTACHMENT 7.1

Source: Document 5D/TEMP/17 (Rev.1)

Background on IMT-Advanced
1
Key features of IMT-Advanced

International Mobile Telecommunications-Advanced (IMT-Advanced) systems are mobile systems that include the new capabilities of IMT that go beyond those of IMT-2000. Such systems provide access to a wide range of telecommunication services including advanced mobile services, supported by mobile and fixed networks, which are increasingly packet-based. 

IMT-Advanced systems support low to high mobility applications and a wide range of data rates in accordance with user and service demands in multiple user environments. IMT‑Advanced also has capabilities for high quality multimedia applications within a wide range of services and platforms, providing a significant improvement in performance and quality of service.
The key features of IMT-Advanced are:
–
a high degree of commonality of functionality worldwide while retaining the flexibility to support a wide range of services and applications in a cost efficient manner;
–
compatibility of services within IMT and with fixed networks;
–
capability of interworking with other radio access systems;
–
high quality mobile services;
–
user equipment suitable for worldwide use;
–
user-friendly applications, services and equipment;
–
worldwide roaming capability; and,
–
enhanced peak data rates to support advanced services and applications (100 Mbit/s for high and 1 Gbit/s for low mobility were established as targets for research)
.
These features enable IMT-Advanced to address evolving user needs.
The capabilities of IMT-Advanced systems are being continuously enhanced in line with user trends and technology developments.

2
Consumer demands

Consumer demands will shape the future development of IMT-2000 and IMT‑Advanced. Recommendation ITU-R M.1645 describes these trends in detail, some of which include the growing demand for mobile services, increasing user expectations, and the evolving nature of the services and applications that may become available. Also, Report ITU-R M.2072 details the market analysis and forecast of the evolution of the mobile market and services for the future development of IMT-2000, IMT-Advanced and other systems. This Report provides forecasts for the year 2010, 2015, and 2020 timeframes.

3
Relationship of IMT-2000 and IMT-Advanced

International Mobile Telecommunications-2000 (IMT-2000) systems provide access to a wide range of telecommunication services, supported by the fixed telecommunication networks (e.g. PSTN/ISDN/IP), and to other services which are specific to mobile users. To meet the ever increasing demand for wireless communication (e.g. increased no. of users, higher data rates, video or gaming services which require increased quality of service, etc.), IMT-2000 has been, and continues to be, enhanced.
FIGURE A1-1

Illustration of capabilities of IMT-2000 and IMT-Advanced
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This diagram is taken directly from Recommendation ITU-R M.1645 and reflects the terminology in use at the time of its adoption. Resolution ITU-R 56 defines the relationship between “IMT‑2000”, the future development of IMT-2000 and “systems beyond IMT-2000” for which it also provides a new name: IMT-Advanced.  Resolution ITU-R 56 resolves that the term IMT‑2000 encompasses also its enhancements and future developments. The term “IMT‑Advanced” should be applied to those systems, system components, and related aspects that include new radio interface(s) that support the new capabilities of systems beyond IMT-2000. The term “IMT” is the root name that encompasses both IMT-2000 and IMT-Advanced collectively.

4
Framework of IMT-Advanced

The framework and objectives, including overall timeframes for the future development of IMT‑2000 and IMT-Advanced are described in some detail in Recommendation ITU-R M.1645.
ATTACHMENT 7.2

Source: Document 5D/TEMP/41 (Rev.1)

Submission and evaluation process and consensus building
This Annex describes the process and activities identified for the development of the IMT‑Advanced terrestrial components radio interface Recommendations. 
1
Time schedule

The time schedule described below applies to the first invitation for candidate RITs or SRITs. Subsequent time schedules will be decided according to the submissions of proposals.
Submission of proposals may begin at any time subsequent to the release of this Circular Letter. The final deadline for submissions is 16:00 hours UTC, 7 calendar days prior to the start of the 6th meeting of Working Party 5D (WP 5D) in the latter part of 2009. The evaluation of the proposed radio interface technologies by the evaluation groups and the consensus-building process will be performed throughout this time period and thereafter. The detailed schedule can be found in Figure A2-1.
Figure A2-1 
Schedule for the development of IMT-Advanced radio interface recommendations
[image: image2.wmf]
2
Process 
2.1
General 
Resolution ITU-R 57 on the “Principles for the process of development of IMT‑Advanced” outlines the essential criteria and principles which will be used in the process of developing the Recommendations and Reports for IMT-Advanced, including Recommendation(s) for the radio interface specification.
2.2
Detailed procedure
The detailed procedure is illustrated in Figure A2-2 and is described below. Some activities are external to ITU-R and others are internal. 
Figure A2-2
IMT-Advanced terrestrial component radio interface development process
[image: image3.wmf]
Step 1 – Circular Letter to invite proposals for radio interface technologies and evaluationsThe Radiocommunication Bureau, through this Circular Letter, invites the submission of candidate RITs addressing the terrestrial component of IMT-Advanced. 
This Circular Letter also invites subsequent submission of evaluation reports on these candidate RITs by registered evaluation groups in addition to the initial evaluation report endorsed by the proponent.

Step 2 – Development of candidate RITs or SRITsIn this step, which is typically external to ITU-R, candidate terrestrial component RITs or SRITs are developed to satisfy a version of the minimum technical requirements and evaluation criteria of IMT-Advanced currently in force (as defined in Resolution ITU-R 57, resolves 6 g)) as described in the Annexes which will be contained in an Addendum to this Circular Letter. 
An RIT needs to fulfil the minimum requirements for at least one test environment. Furthermore, an SRIT is defined as a number of RITs each individually fulfilling the minimum requirements for at least one test environment and complementing each other. 

This can be summarized as:
•
An RIT meets the minimum requirements of at least one test environment

•
An RIT may meet the minimum requirements of all required test environments

•
An SRIT meets the minimum requirements of more than one test environment

•
An SRIT may meet the minimum requirements of all required test environments

Step 3 – Reception of the RIT and SRIT submissions and acknowledgement of receiptThe proponents of RITs or SRITs may be Member States, Sector Members, and Associates of ITU‑R Study Group 5, or other organizations in accordance with Resolution ITU-R 9-3.
The submission of each candidate RIT or SRIT must include completed templates (these templates will be provided in an Addendum to this Circular Letter), together with any additional inputs which the proponent may consider relevant to the evaluation. Each proposal must indicate the version of the minimum technical requirements and evaluation criteria of the IMT-Advanced currently in force that it is intended for and make reference to the associated requirements.
The entity that proposes a candidate RIT or SRIT to the ITU-R (the proponent) shall accompany it with either an initial self-evaluation or the proponents’ endorsement of an initial evaluation submitted by another entity. The submission to will not be considered complete without an accompanying initial self-evaluation or the proponents’ endorsement of an initial evaluation submitted by another entity.
Proponents and IPR holders should indicate their compliance with the ITU policy on intellectual property rights (see Annex 1 of Resolution ITU-R 1-5), as specified in the Common Patent Policy for ITU‑T/ITU-R/ISO/IEC available at http://www.itu.int/ITU-T/dbase/patent/patent-policy.html.
The Radiocommunication Bureau (BR) receives the submission of technical information on the candidate RITs and SRITs and acknowledges their reception.
Submissions should be addressed to the Counsellor for ITU-R Study Group 5, Mr. Colin Langtry (colin.langtry@itu.int). These submissions will be prepared as inputs to ITU-R Working Party 5D and will also be made available on the ITU web page for the IMT-Advanced evaluation process (http://www.itu.int/ITU-R/go/rsg5-imt-advanced/).
Step 4 – Evaluation of candidate RITs or SRITs by evaluation groups
Candidate RITs or SRITs will be evaluated by the ITU-R membership, standards organisations, and other organizations. Organizations wishing to become independent evaluation groups are requested to register with ITU-R
 before the end of 2008. The evaluation groups are kindly requested to submit evaluation reports to the ITU-R. The evaluation reports will be considered in the development of the ITU-R Recommendation describing the radio interface specifications.  
The technical requirements and evaluation criteria for IMT-Advanced are subject to reviews which may introduce changes to the technical requirements and evaluation criteria for IMT-Advanced. Proponents may request evaluation against any of the existing versions of the technical requirements and evaluation criteria that are currently in force.
The evaluation guidelines, including criteria and test models, will be detailed in Annexes of an Addendum to this Circular Letter.
In this step the candidate RITs or SRITs will be assessed based on these Annexes. If necessary, additional evaluation methodologies may be developed by each independent evaluation group to complement the evaluation guidelines in one of these Annexes. Any such additional methodology should be shared between evaluation groups and sent to the BR for information to facilitate consideration of the evaluation results by ITU-R.
Coordination between evaluation groups is strongly encouraged to facilitate comparison and consistency of results, to assist ITU-R in developing an understanding of differences in evaluation results achieved by the independent evaluation groups and to form some preliminary consensus on the evaluation results. Consensus building is encouraged, such as grouping and/or syntheses by proponents in order to better meet the requirements of IMT-Advanced.

Each evaluation group will report its conclusions to the ITU-R. Evaluation reports should be addressed to the Counsellor for ITU-R Study Group 5, Mr. Colin Langtry (colin.langtry@itu.int). The evaluation reports will be prepared as inputs to WP 5D and will also be made available on the ITU web page for the IMT-Advanced evaluation process
(http://www.itu.int/ITU-R/go/rsg5-imt-advanced/).
Step 5 – Review and coordination of outside evaluation activitiesWP 5D will act as the focal point for coordination between the various evaluation groups. In this step, WP 5D monitors the progress of the evaluation activities, and provides appropriate responses to problems or requests for guidance to facilitate consensus building.
Step 6 – Review to assess compliance with minimum requirementsIn this step WP 5D makes an assessment of the proposal as to how well it meets a version of the minimum technical requirements and evaluation criteria of the IMT‑Advanced currently in force as described in the Annexes that will be contained in an Addendum to this Circular Letter. 

During this process earlier steps may be revisited to complement, revise, clarify and include possible consensus-building for candidate RITs or SRITs that initially do not fulfil the minimum requirements of IMT-Advanced. 
If the evaluated proposal meets the definition of RIT or SRIT as defined in the Circular Letter, it will go forward for further consideration. WP 5D will prepare a document on the activities of this step and assemble the reviewed proposals and documentation.
Step 7 – Consideration of evaluation results, consensus building and decisionIn this step WP 5D will consider the evaluation results of those RITs or SRITs which have satisfied the review process in Step 6.
Consensus building is performed with the objective of achieving global harmonization and having the potential for wide industry support for the radio interfaces that are developed for IMT‑Advanced. This may include grouping of RITs or modifications to RITs to create SRITs that better meet the objectives of IMT‑Advanced.
An RIT or SRIT will be accepted for inclusion in the standardization phase described in step 8 if, as the result of deliberation by ITU-R, it is determined that the RIT or SRIT meets the requirements of Resolution ITU-R 57, resolves 6 e) and f) for at least the required number of test environments. This number will be defined in an Annex that will be issued as an Addendum to this Circular Letter. 

Step 8 – Development of radio interface Recommendation(s)
In this step a (set of) IMT-Advanced terrestrial component radio interface Recommendation(s) is developed within the ITU-R on the basis of the results of Step 7, sufficiently detailed to enable worldwide compatibility of operation and equipment, including roaming.
This work may proceed in cooperation with relevant organizations external to ITU in order to complement the work within ITU‑R, using the principles set out in Resolution ITU-R 9-3.
Step 9 – Implementation of Recommendation(s)
In this step, activities external to ITU-R include the development of supplementary standards (if appropriate), equipment design and development, testing, field trials, type approval (if appropriate), development of relevant commercial aspects such as roaming agreements, manufacture and deployment of IMT‑Advanced infrastructure leading to commercial service.
ATTACHMENT 7.3

Source:

Document 5D/TEMP/40

Requirements related to service capabilities
Recommendation ITU-R M.1822 addresses the high-level requirements for services to be supported by IMT. It includes service parameters and service classifications of IMT, and service examples that may be supported by IMT.
It recommends high level requirements that should be used for the services to be supported by IMT, taking into account that the requirements may be different from one service offering to another. 
An end-to-end connectivity would be necessary to provide some of the services. Such an end-to-end connectivity will depend on connection to other fixed and mobile networks.
Based on the high level requirements, this Annex provides the following minimum performance service requirements for IMT-Advanced RITs. 
1
Minimum performance service requirements 

This section addresses minimum technical requirements to support IMT-Advanced services. Such technical requirements are performance measures that need to be met by the candidate systems. The minimum performance should support the following services and capabilities. 
1.1
Capabilities within the RIT

Wide range of services
A wide range of services are currently delivered by IMT-2000 to mobile users. Many of the service examples in Recommendation ITU-R M.1822 Annex 1 are offered. IMT is required to have the ability to offer a wide range of telecommunication services. While a specific set of services is not required, the service parameters and service classifications in Recommendation ITU-R M.1822 Annex 2, sections A2.1 and A2.2, should be used to ensure that a wide range of telecommunication services to mobile users can be provided by IMT.

In order to meet this requirement for IMT an RIT will need to support the service classes [Editor’s note: the level of support for service classes is conditional on the IMT.EVAL conclusions] defined in Recommendation ITU-R M.1822 Annex 2. The proponent should state which service classes are supported.
A RIT supporting a service class is defined as being capable of supporting at least one user using a service of that particular service class, i.e. meeting concurrently the throughput and delay target for that service class. 
[Editor’s note: the following reference should be confirmed after the completion of Annex 7.]
Annex 7 contains values recommended to be used for the evaluation.
[Editor’s note: the following item will be deleted if Annex 4 of the CL addressed it.]
Seamless Connectivity

IMT-Advanced will provide seamless connectivity for mobile terminals. The RIT is required to support seamless handover within the RIT. Seamless handover means a handover without perceptible interruption of the radio connection.

1.2
Services and Capabilities for IMT-Advanced 

This section describes minimum performance service requirements based on important service related capabilities that are described in Recommendation ITU-R M.1822 that may be related to the RIT. The implementation of these capabilities may not be entirely within the RIT, so these are not requirements for an individual RIT. Proponents are requested to describe how these will be supported, in order to obtain a good understanding of the service capabilities of the proposal.

· Seamless connectivity
[Editor’s note: the following item will be deleted if Annex 4 of the CL addressed it.]
Handover to IMT-2000 family members.
· Security

· Prioritization

· Location

· Broadcast/Multicast

· Presence

2
Evaluation Criteria – service related aspects-

[Editor’s note: this section is pending discussion with IMT.EVAL and could be relocated to Report M.[IMT.EVAL] and be addressed in Annex 7 of the Circular Letter.]
For the evaluation of the proposals against the requirement “support a wide range of services” the service classification for IMT provided in Recommendation ITU-R M.1822 is to be used. The following values are recommended to be used to represent the service classes in order to obtain comparable results. The numerical values are derived based on the example services of the service classes from Recommendation ITU-R M.1822 and are to be used for evaluation purposes only. 
For each service class supported, the proponent shall indicate that the RIT supports at least one user. Support is defined as concurrently meeting the indicative throughput and delay targets as defined 
in Table 1. 
Table 1

Service classification and indicative service parameters for evaluation purposes

	User Experience Class
	Service Class
	Service Parameters and Numerical Values

	Conversational
	Basic conversational service
	Throughput:
	20 kbit/s

	
	
	Delay:
	50 ms

	
	Rich conversational 
service
	Throughput:
	5 Mbit/s

	
	
	Delay:
	40 ms

	
	Conversational 
low delay
	Throughput:
	150 kbit/s

	
	
	Delay:
	25 ms

	Streaming*
	Streaming Live
	Throughput:
	5 Mbit/s

	
	
	Delay:
	100 ms

	
	Streaming Non-Live
	Throughput:
	5 Mbit/s

	
	
	Delay:
	1 s

	Streaming
Including HD TV*
	Streaming Live
	Throughput:
	24 Mbit/s

	
	
	Delay:
	50 ms

	
	Streaming Non-Live
	Throughput:
	24 Mbit/s 

	
	
	Delay:
	250 ms

	Interactive
	Interactive high delay
	Throughput:
	500 kbit/s

	
	
	Delay:
	200 ms

	
	Interactive low delay
	Throughput
	500 kbit/s

	
	
	Delay
	25 ms

	Background
	Background
	Throughput:
	5 Mbit/s

	
	
	Delay:
	< 2s


* The proponent can select either one of these options.

The minimum performance service requirements, specified in Section 1, should be evaluated by inspection of the proponent’s proposal. No simulations are necessary to evaluate the minimum requirement.
ATTACHMENT 7.4

Source: Attachment 7.6 to Document 8F/1322
Requirements related to technical system performance

[Editorial note: This should be a very limited set of parameters, to determine that proposals provide performance beyond IMT-2000 systems.]

[Candidate radio interface technologies do not have to meet the requirements in all test environments, only those for which the technology is proposed to operate.]
The requirements are considered to be assessed separately and need to be evaluated according to the criteria defined in Annex 7 of the Circular Letter.

Cell spectral efficiency

[Cell
 spectral efficiency is defined as the aggregate throughput of all users divided by the spectrum block assignment size (inclusive of only PHY/MAC layer overhead).]

	Test environment*
	Downlink
	Uplink

	Stationary
	[5] b/s/Hz/cell
	[5] b/s/Hz/cell

	Pedestrian
	[3] b/s/Hz/cell
	[3] b/s/Hz/cell

	Vehicular
	[2] b/s/Hz/cell
	[2] b/s/Hz/cell

	High Speed
	[2] b/s/Hz/cell
	[2] b/s/Hz/cell


* 
The current test environments are described in the current IMT.EVAL working document, 
Doc. 8F/1170, Attachment 6.3.
[Peak data rate

The peak spectral efficiency is the highest theoretical normalised (by bandwidth) data rate available to applications running over the radio interface and assignable to a single mobile station.  The peak spectral efficiency can be determined from the combination of modulation constellation, coding rate, symbol rate, receiver structure amongst others that yields the maximum data rate 
(including layer 1 overhead).
 [Editors note:  there is still discussion in SWG Radio Aspects as to how to include actual peak data rates within this document.  This discussion will continue through the upcoming correspondence activity between WP 8F Meetings #22 and #23]

	Mobility classes
	Stationary

(0 km/h)
	Pedestrian

(10 km/h)
	vehicular

(120 km/h)
	High speed vehicular

(350 km/h)

	Downlink Peak spectral efficiency
	[10] b/s/Hz
	[10] b/s/Hz
	[5] b/s/Hz
	[5] b/s/Hz

	Uplink Peak spectral efficiency
	[10] b/s/Hz
	[10] b/s/Hz
	[5] b/s/Hz
	[5] b/s/Hz


Peak data rates can then be determined as in the following examples:

· Downlink peak data rate for vehicular mobility in 20 MHz is [100]Mb/s

· Downlink peak data rate for pedestrian mobility in 100 MHz is [1]Gb/s]
Cell edge user throughput

Cell edge user throughput to be greater than [y] b/s.
Cell edge user throughput is defined as [5]% point of cdf of user throughput.
Latency

Control plane latency

Control plane (C-Plane) latency is typically measured as transition time from different connection modes, e.g. from idle to active state. A transition time (excluding downlink paging delay and wireline network signalling delay) of less than [100] ms should be achievable from idle state to an active state in such a way that the user plane is established.

Transport delay

The Transport delay or User Plane (U-Plane) delay is defined in terms of the one-way transit time between a packet being available at the IP layer in either the user terminal/base station or the availability of this packet at IP layer in the base station/user terminal. User plane packet delay includes delay introduced by associated protocols and control signalling assuming the user terminal is in the active state. [Assuming all radio resources have been previously assigned]

IMT-Advanced should be able to achieve a U-plane delay of less than [10] ms in unloaded condition (i.e. single user with single data stream) for small IP packet, e.g. 0 byte payload + IP headers.

QoS

[Editor’s note: Include placeholder on QoS.]
Mobility

IMT-Advanced should support at least the following mobility classes.:

-
Stationary 

-
Pedestrian: up to10 Km/h

-
Vehicular up to 120 Km/h

-
High speed vehicular: up to 350 Km/h.
There is a need to define which mobility classes are supported by each test environment.

	
	Test environments*

	
	Indoor


	Microcellular
	Base coverage urban 
	High speed 

	Mobility classes supported
	Stationary, pedestrian


	Stationary, pedestrian


	Stationary, pedestrian, vehicular
	High speed vehicular


* 
The current Test Environments are described in the current IMT.EVAL working document, 
Doc. 8F/1170, Attachment 6.3.
IMT-Advanced shall be optimized for low speeds such as mobility classes from stationary to pedestrian and provide high performance for higher mobility classes. The performance shall be degraded gracefully at the highest mobility. In addition, IMT-Advanced shall be able to maintain the connection up to highest supported speed and to support the required spectrum efficiency. 

The table below summarizes the mobility performance.
	Mobility
	Performance

	Stationary, pedestrian (0 –10 km/h)
	Optimized

	Vehicular (10– 120 km/h)
	Marginal degradation

	High speed vehicular (120 km/h to 350 km/h)
	System should be able to maintain connection


Handover
Handover Support   
IMT-Advanced systems shall provide handover methods to facilitate continuous service for a population of mobile terminals. Thelayer 2 or higher layers handover methods should enable mobile terminals to maintain seamless connectivity when moving between cells between radio interface technologies, between frequencies.
Handover Interruption Time

Handover performance requirements, and specifically the interruption times applicable to handovers for compatible IMT-2000 and IMT-Advanced systems, and intra- and inter-frequency handover should be defined.

The maximum MAC-service interruption times during handover are specified in the table below.

	Handover Type
	Max. Interruption Time 
(ms)

	Intra-Frequency
	[50]

	Inter-Frequency
	[150]

	[Inter-system]
	[z]


ATTACHMENT 7.5

Source: Document 5D/TEMP/19 (Rev.1)

Spectrum-related [Minimum requirements/information]

This Annex provides spectrum-related information that will be necessary to those proposing candidate radio interface technologies for IMT-Advanced. One spectrum-related objective of IMT‑Advanced is more efficient use of the radio spectrum in comparison to existing systems.

1
Spectrum bands 

The following frequency bands have been identified for IMT and/or IMT-2000 by WARC-92, WRC-2000 and WRC-07
:

450-470 MHz

698-960 MHz

1 710-2 025 MHz

2 110-2 200 MHz

2 300-2 400 MHz

2 500-2 690 MHz

3 400-3 600 MHz

ITU-R has developed frequency arrangements for the bands identified by WARC-92 and WRC-2000, which are described in Recommendation ITU-R M.1036-3. For the frequency bands that were identified at WRC-07, further work on the frequency arrangements is ongoing within the framework of ITU-R.

Administrations should endeavour to make adequate spectrum available from these frequency bands for IMT-Advanced.

[It is recommended that] IMT-Advanced candidate technologies [should] be able to utilize at least one of the bands identified for IMT 

[Editor’s note: the below text on channel bandwidth scalability will consequently be removed, if Annex 4 (requirements for technical system performance) is addressed it.]

[ 
2
Channel bandwidth scalability

The ability to utilize any of the bands identified for IMT requires scalability. The system should support scalable channel bandwidths so that it can operate in a limited bandwidth, recognizing it is not possible to reach maximum performance with limited bandwidth. The minimum and maximum channel bandwidths are defined in IMT.TECH as [x and y MHz].

]
ATTACHMENT 7.6

Source: Document 5D/TEMP/39

Submission guidelines & templates for details of submission
[Editor’s Note:  materials on submission guidelines will be provided from the relevant WGs (WG‑TECH, WG-SERV, WG-SPEC) and may be merged according to their materials. Those pieces of information in 8/LCCE/47 may be included in this section.]

1
Submission Guidelines

Submission of technical information on the candidate RITs or a Set of RITs (SRITs) by proponents in the form of a completed Technology Description Template (Appendix 1), and a completed Compliance Template for IMT-Advanced minimum technical requirements (Appendix 2), and Template for Evaluation criteria (Appendix 3) can be made electronically to the ITU for posting on TIES, together with any additional inputs which the proponent may consider relevant to the evaluation. The time schedule of submission follows Annex 2 to this letter.
2
Templates for submission of IMT-Advanced candidate radio interface technologies

Templates required for submission of IMT-Advanced candidate radio interface technologies are as shown in Tables A6-1, A6-2 and A6-3. Detailed information is available in Annexes 3, 4, and 5.

2.1
Technology description template

[Editor’s Note: The items listed in the table are just examples to show how the tables should be completed. The contents of the template are to be determined by SWG-Radio Aspect according to the Chapter 5 of [IMT.TECH].]

The proponents submit their Radio Interface Technologies (RITs) with technologies description template shown in Table A6-1, as indicated in Step 3 of the IMT-Advanced radio interface development process described in Annex 2 of this circular letter. Minimum technical requirements are measures of performance directly relating to the RIT or a SRIT and to which the candidate systems are assessed for compliance in Step 6 of the IMT-Advanced radio interface development process in Figure A2-2 of Annex 2 of this letter.
This Annex provides a template to aid in the technical description of the characteristics of a candidate RIT. 
In addition to the following technical parameters, any additionally useful information should be provided for each test environment for which the candidate RIT is proposed to operate. This can be done by preparing:

–
a separate template submission for each test environment or 

–
a single submission that includes multiple answers for those technical parameters impacted by a test environment.
In addition to the detailed technical description described below, proponents should assure that their submission meets the overall IMT‑Advanced objectives as defined in Annex 3, 4 and 5 of this Circular Letter. Submitters should also state if the current ITU policy for IPR is met for their RIT proposals.
The following table describes the technical parameters needed to characterise a proposal. Proponents should feel free to add any new information if required for a better assessment of their proposal.

The template consists of the following parts;

A1.1
Test environment support

A1.2
Technical parameters

A1.3
Expected performances

A1.4
Technology design constraints

A1.5
Information required for terrestrial link budget template

A1.6
Satellite system configuration.
Table A6-1
Technology description template
	A1.1
	Test environment support

	A1.1.1
	In what test environments will the RTT operate?

	A1.1.2
	Does the RTT supports more than one test environment? What test environments does this technology description template address?

	A1.1.3
	Does the RTT include any features in support of FWA application? Provide detail about the impact of those features on the technical parameters provided in this template, stating whether the technical parameters provided apply for mobile as well as for FWA applications.

	A1.2
	Technical parameters

NOTE 1 – Parameters for both forward link and reverse link should be described separately, if necessary.

	A1.2.1
	What is the minimum frequency band required to deploy the system (MHz)?

	A1.2.2
	What is the duplex method: TDD, FDD or H-FDD?

	A1.2.2.1
	What is the minimum up/down frequency separation for FDD?

	A1.2.2.2
	What is requirement of transmit/receive isolation? Does the proposal require a duplexer in either the mobile station (MS) or BS?

	A1.2.2.3
	What is the minimum up/down time separation for TDD?

	A1.2.3
	Does the RTT allow asymmetric transmission to use the available spectrum? Characterize.

	A.1.2.3.1
	What is the characteristic of the uplink and downlink bandwidth supported for FDD? Symmetric or asymmetric or both?

	A.1.2.3.2
	Does the DL/UL Ratio variable for TDD? What is the DL/UL ratio supported?


	A1.2.4
	What is the RF channel spacing (kHz)? In addition, does the RTT use an interleaved frequency plan?

NOTE 1 – The use of the second adjacent channel instead of the adjacent channel at a neighbouring cluster cell is called “interleaved frequency planning”. If a proponent is going to employ an interleaved frequency plan, the proponent should state so in § A1.2.4 and complete § A1.2.15 with the protection ratio for both the adjacent and second adjacent channel.

	A1.2.5
	What is the bandwidth per duplex RF channel (MHz) measured at the 3 dB down points? It is given by (bandwidth per RF channel)  (1 for TDD and 2 for FDD). Provide detail.

	A1.2.5.1
	Does the proposal offer multiple or variable RF channel bandwidth capability? If so, are multiple bandwidths or variable bandwidths provided for the purposes of compensating the transmission medium for impairments but intended to be feature transparent to the end user?

	A1.2.6
	What is the RF channel bit rate (kbit/s)?

NOTE 1 – The maximum modulation rate of RF (after channel encoding, adding of in-band control signalling and any overhead signalling) possible to transmit carrier over an RF channel, i.e. independent of access technology and of modulation schemes.

	A1.2.7
	Frame structure: describe the frame structure to give sufficient information such as:

–
frame length,

· the number of time slots per frame,
· the number and position of switch points per frame for TDD

–
guard time or the number of guard bits,

–
user information bit rate for each time slot,

–
channel bit rate (after channel coding),

–
channel symbol rate (after modulation),

–
associated control channel (ACCH) bit rate,

–
power control bit rate.

NOTE 1 – Channel coding may include forward error correction (FEC), cyclic redundancy checking (CRC), ACCH, power control bits and guard bits. Provide detail.

NOTE 2 – Describe the frame structure for forward link and reverse link, respectively.

NOTE 3 – Describe the frame structure for each user information rate.

	A1.2.8
	Does the RTT use frequency hopping? If so, characterize and explain particularly the impact (e.g. improvements) on system performance.

	A1.2.8.1
	What is the hopping rate?

	A1.2.8.2
	What is the number of the hopping frequency sets?

	A1.2.8.3
	Are BSs synchronized or non-synchronized?

	A1.2.9
	Does the RTT use a spreading scheme?

	A1.2.9.1
	What is the chip rate (Mchip/s)? Rate at input to modulator.

	A1.2.9.2
	What is the processing gain? 10 log (chip rate/information rate).

	A1.2.9.3
	Explain the uplink and downlink code structures and provide the details about the types (e.g. personal numbering (PN) code, Walsh code) and purposes (e.g. spreading, identification, etc.) of the codes.

	A1.2.10
	Which access technology does the proposal use: TDMA, FDMA, CDMA, OFDMA, IDMA, SDMA, hybrid, or a new technology?

In the case of CDMA, which type of CDMA is used: frequency hopping (FH) or direct sequence (DS) or hybrid? Characterize.
In the case of OFDMA, what’s the sub-carrier spacing and CP length? Provide details

	A1.2.11
	What is the baseband modulation technique? If both the data modulation and spreading modulation are required, describe in detail.

What is the peak to average power ratio after baseband filtering (dB)?

	A1.2.12
	What are the channel coding (error handling) rate and form for both the forward and reverse links? E.g., does the RTT adopt:

–
FEC or other schemes?

–
Unequal error protection? Provide details.

–
Soft decision decoding or hard decision decoding? Provide details.

· Iterative decoding (e.g. turbo codes)? Provide details.
· Retransmission mechanism? Provide details.

· Adaptive Modulation and coding scheme? Provide details.

–
Other schemes?

	A1.2.13
	What is the bit interleaving scheme? Provide detailed description for both uplink and downlink.

	A1.2.14
	Describe the approach taken for the receivers (MS and BS) to cope with multipath propagation effects (e.g. via equalizer, Rake receiver, etc.).

	A1.2.14.1
	Describe the robustness to intersymbol interference and the specific delay spread profiles that are best or worst for the proposal.

	A1.2.14.2
	Can rapidly changing delay spread profile be accommodated? Describe.

	A1.2.15
	What is the adjacent channel protection ratio?

NOTE 1 – In order to maintain robustness to adjacent channel interference, the RTT should have some receiver characteristics that can withstand higher power adjacent channel interference. Specify the maximum allowed relative level of adjacent RF channel power (dBc). Provide detail how this figure is assumed.

	A1.2.16
	Power classes 

	A1.2.16.1
	Mobile terminal emitted power : what is the radiated antenna power measured at the antenna? For terrestrial component, give (dBm). For satellite component, the mobile terminal emitted power should be given in e.i.r.p. (effective isotropic radiated power) (dBm).

	A1.2.16.1.1
	What is the maximum peak power transmitted while in active or busy state?

	A1.2.16.1.2
	What is the time average power transmitted while in active or busy state? Provide detailed explanation used to calculate this time average power.

	A1.2.16.2
	Base station transmit power per RF carrier for terrestrial component

	A1.2.16.2.1
	What is the maximum peak transmitted power per RF carrier radiated from antenna?

	A1.2.16.2.2
	What is the average transmitted power per RF carrier radiated from antenna?

	A1.2.17
	What is the maximum number of voice channels available per RF channel that can be supported at one BS with 1 RF channel (TDD systems) or 1 duplex RF channel pair (FDD systems), while still meeting ITU‑T Recommendation G.726 performance requirements?

	A1.2.18
	Variable bit rate capabilities : describe the ways the proposal is able to handle variable baseband transmission rates. For example, does the RTT use:

–
adaptive source and channel coding as a function of RF signal quality?

–
Variable data rate as a function of user application?

–
Variable voice/data channel utilization as a function of traffic mix requirements?

Characterize how the bit rate modification is performed. In addition, what are the advantages of your system proposal associated with variable bit rate capabilities?

	A1.2.18.1
	What are the user information bit rates in each variable bit rate mode?

	A1.2.19
	What kind of voice coding scheme or codec is assumed to be used in proposed RTT? If the existing specific voice coding scheme or codec is to be used, give the name of it. If a special voice coding scheme or codec (e.g. those not standardized in standardization bodies such as ITU) is indispensable for the proposed RTT, provide detail, e.g. scheme, algorithm, coding rates, coding delays and the number of stochastic code books.

	A1.2.19.1
	Does the proposal offer multiple voice coding rate capability? Provide detail.

	A1.2.20
	Data services : are there particular aspects of the proposed technologies which are applicable for the provision of circuit-switched, packet-switched or other data services like asymmetric data services?  For each service class (A, B, C and D) a description of RTT services should be provided, at least in terms of bit rate, delay and BER/frame error rate (FER).

	
	NOTE 1 – See Recommendation ITU-R M.1224 for the definition of:
–
“circuit transfer mode”,

–
“packet transfer mode”,

–
“connectionless service”,
and for the aid of understanding “circuit switched” and “packet switched” data services.

	
	NOTE 2 – See ITU-T Recommendation I.362 for details about the service classes A, B, C and D.

	A1.2.20.1
	For delay constrained, connection oriented (Class A).

	A1.2.20.2
	For delay constrained, connection oriented, variable bit rate (Class B).

	A1.2.20.3
	For delay unconstrained, connection oriented (Class C).

	A1.2.20.4
	For delay unconstrained, connectionless (Class D).

	A1.2.21
	Simultaneous voice/data services: is the proposal capable of providing multiple user services simultaneously with appropriate channel capacity assignment?

	
	NOTE 1 – The following describes the different techniques that are inherent or improve to a great extent the technology described above to be presented.

Description for both BS and MS are required in attributes from § A1.2.22 through § A1.2.23.2.

	A1.2.22
	Power control characteristics : is a power control scheme included in the proposal? Characterize the impact (e.g. improvements) of supported power control schemes on system performance.

	A1.2.22.1
	What is the power control step size (dB)?

	A1.2.22.2
	What are the number of power control cycles per second?

	A1.2.22.3
	What is the power control dynamic range (dB)?

	A1.2.22.4
	What is the minimum transmit power level with power control?

	A1.2.22.5
	What is the residual power variation after power control when RTT is operating? Provide details about the circumstances (e.g. in terms of system characteristics, environment, deployment, MS-speed, etc.) under which this residual power variation appears and which impact it has on the system performance.

	A1.2.23
	Diversity combining in MS and BS : are diversity combining schemes incorporated in the design of the RTT?

	A1.2.23.1
	Describe the diversity techniques applied in the MS and at the BS, including micro diversity and macro diversity, characterizing the type of diversity used, for example:

–
time diversity:
repetition, Rake-receiver, etc.,

–
space diversity:
multiple sectors, multiple satellite, etc.,

–
frequency diversity:
FH, wideband transmission, etc.,

–
code diversity:
multiple PN codes, multiple FH code, etc.,
–
multi-user diversity:
PF, etc.,
–
other scheme.

Characterize the diversity combining algorithm, for example, switch diversity, maximal ratio combining, equal gain combining. Additionally, provide supporting values for the number of receivers (or demodulators) per cell per mobile user. State the dB of performance improvement introduced by the use of diversity.

For the MS: what is the minimum number of RF receivers (or demodulators) per mobile unit and what is the minimum number of antennas per mobile unit required for the purpose of diversity reception?

These numbers should be consistent to that assumed in the link budget template of Annex 2 and that assumed in the calculation of the “capacity” defined at § A1.3.1.5.

	A1.2.23.2
	What is the degree of improvement expected (dB)? Also indicate the assumed conditions such as BER and FER.

	A.1.2.23.3
	Describe the spatial multiplexing techniques applied in the MS and at the BS,  characterizing the type of spatial multiplexing techniques used.

	A1.2.24
	Handover/automatic radio link transfer (ALT) : do the radio transmission technologies support handover?

Characterize the type of handover strategy (or strategies) which may be supported, e.g. MS assisted handover. Give explanations on potential advantages, e.g. possible choice of handover algorithms. Provide evidence whenever possible.

	A1.2.24.1
	What is the break duration (s) when a handover is executed? In this evaluation, a detailed description of the impact of the handover on the service performance should also be given. Explain how the estimate was derived.

	A1.2.24.2
	For the proposed RTT, can handover cope with rapid decrease in signal strength (e.g. street corner effect)?

Give a detailed description of:

–
the way the handover detected, initiated and executed,

–
how long each of this action lasts (minimum/maximum time (ms)),

–
the time-out periods for these actions.

	A1.2.25
	Characterize how the proposed RTT reacts to the system deployment (e.g. necessity to add new cells and/or new carriers) particularly in terms of frequency planning.

	A1.2.26
	Sharing frequency band capabilities : to what degree is the proposal able to deal with spectrum sharing among IMT‑2000 systems as well as with all other systems:

–
spectrum sharing between operators,

–
spectrum sharing between terrestrial and satellite IMT-2000 systems,

–
spectrum sharing between IMT-2000 and non-IMT-2000 systems,

–
other sharing schemes.

	A1.2.27
	Dynamic channel allocation : characterize the dynamic channel allocation (DCA) schemes which may be supported and characterize their impact on system performance (e.g. in terms of adaptability to varying interference conditions, adaptability to varying traffic conditions, capability to avoid frequency planning, impact on the reuse distance, etc.).


	A1.2.28
	Mixed cell architecture : how well does the RTT accommodate mixed cell architectures (pico, micro and macrocells)? Does the proposal provide pico, micro and macro cell user service in a single licensed spectrum assignment, with handoff as required between them? (terrestrial component only). Can radio relay system be supported in the cell architecture?

NOTE 1 – Cell definitions are as follows:

–
pico – cell hex radius: r  100 m

–
micro: 100 m  r  1 000 m

–
macro: r  1 000 m.

	A1.2.29
	Describe any battery saver/intermittent reception capability.

	A1.2.29.1
	Ability of the MS to conserve standby battery power : provide details about how the proposal conserves standby battery power.

	A1.2.30
	Signalling transmission scheme : if the proposed system will use RTTs for signalling transmission different from those for user data transmission, describe the details of the signalling transmission scheme over the radio interface between terminals and base (satellite) stations.

	A1.2.30.1
	Describe the different signalling transfer schemes which may be supported, e.g. in connection with a call, outside a call. Does the RTT support:

– new techniques? Characterize.

– Signalling enhancements for the delivery of multimedia services? Characterize.

	A1.2.31
	Does the RTT support a bandwidth on demand (BOD) capability? BOD refers specifically to the ability of an end-user to request multi-bearer services. Typically, this is given as the capacity in the form of bits per second of throughput. Multi-bearer services can be implemented by using such technologies as multi-carrier, multi‑time slot or multi-codes. If so, characterize these capabilities.

NOTE 1 – BOD does not refer to the self-adaptive feature of the radio channel to cope with changes in the transmission quality (see § A1.2.5.1).

	A1.2.32
	Does the RTT support channel aggregation capability to achieve higher user bit rates?

	A1.2.33
	What kind of multi-antenna scheme supported in the MS, BS or both?

	A.1.2.33.1
	How many antennas applied in BS and MS? Provide the Basic configuration and advanced configuration

	A1.2.33.2
	SCW and MCW? Provide detail.

	A1.2.33.3
	Precoding? Provide detail.

	A1.2.33.4
	Open loop MIMO or Close loop MIMO? Provide detail

	A1.2.33.5
	Cooperative MIMO in multi-cell? Provide detail

	A1.2.33.6
	Single-User MIMO or Multi-User MIMO? Provide detail

	A1.2.33.7
	Virtual MIMO in uplink? Provide detail

	A1.3
	Expected performances.

	A1.3.1
	For terrestrial test environment only.

	A1.3.1.1
	What is the achievable BER floor level (for voice)?

NOTE 1 – The BER floor level is evaluated under the BER measuring conditions defined in Annex 2 using the data rates indicated in § 1 of Annex 2.

	A1.3.1.2
	What is the achievable BER floor level (for data)?

NOTE 1 – The BER floor level is evaluated under the measuring conditions defined in Annex 2 using the data rates indicated in § 1 of Annex 2.

	A1.3.1.3
	What is the maximum tolerable delay spread (ns) to maintain the voice and data service quality requirements?

NOTE 1 – The BER is an error floor level measured with the Doppler shift given in the BER measuring conditions of Annex 2.

	A1.3.1.4
	What is the maximum tolerable Doppler shift (Hz) to maintain the voice and data service quality requirements?

NOTE 1 – The BER is an error floor level measured with the delay spread given in the BER measuring conditions of Annex 2.

	A1.3.1.5
	Capacity : the capacity of the radio transmission technology has to be evaluated assuming the deployment models described in Annex 2 and technical parameters from § A1.2.22 through § A1.2.23.2.

	A1.3.1.5.1
	What is the voice traffic capacity per cell (not per sector): provide the total traffic that can be supported by a single cell (E/MHz/cell) in a total available assigned non-contiguous bandwidth of 30 MHz (15 MHz forward/15 MHz reverse) for FDD mode or contiguous bandwidth of 30 MHz for TDD mode. Provide capacities for all penetration values defined in the deployment model for the test environment in Annex 2. The procedure to obtain this value is described in Annex 2. The capacity supported by not a standalone cell but a single cell within contiguous service area should be obtained here.

	A1.3.1.5.2
	What is the information capacity per cell (not per sector): provide the total number of user-channel information bits which can be supported by a single cell (Mbit/s/MHz/cell) in a total available assigned non‑contiguous bandwidth of 30 MHz (15 MHz forward/15 MHz reverse) for FDD mode or contiguous bandwidth of 30 MHz for TDD mode. Provide capacities for all penetration values defined in the deployment model for the test environment in Annex 2. The procedure to obtain this value is described in Annex 2. The capacity supported by not a standalone cell but a single cell within contiguous service area should be obtained here.

	A1.3.1.6
	Does the RTT support sectorization? If yes, provide for each sectorization scheme and the total number of user‑channel information bits which can be supported by a single site (Mbit/s/MHz) (and the number of sectors) in a total available assigned non-contiguous bandwidth of 30 MHz (15 MHz forward/15 MHz reverse) in FDD mode or contiguous bandwidth of 30 MHz in TDD mode.

	A1.3.1.7
	Coverage efficiency : the coverage efficiency of the radio transmission technology has to be evaluated assuming the deployment models described in Annex 2.

	A1.3.1.7.1
	What is the base site coverage efficiency (km2/site) for the lowest traffic loading in the voice only deployment model? Lowest traffic loading means the lowest penetration case described in Annex 2.

	A1.3.1.7.2
	What is the base site coverage efficiency (km2/site) for the lowest traffic loading in the data only deployment model? Lowest traffic loading means the lowest penetration case described in Annex 2.

	A1.3.2
	For satellite test environment only

	A1.3.2.1
	What is the required C/N0 to achieve objective performance defined in Annex 2?

	A1.3.2.2
	What are the Doppler compensation method and residual Doppler shift after compensation?

	A1.3.2.3
	Capacity : the spectrum efficiency of the radio transmission technology has to be evaluated assuming the deployment models described in Annex 2.

	A1.3.2.3.1
	What is the voice information capacity per required RF bandwidth (bit/s/Hz)?

	A1.3.2.3.2
	What is the voice plus data information capacity per required RF bandwidth (bit/s/Hz)?

	A1.3.2.4
	Normalized power efficiency : the power efficiency of the radio transmission technology has to be evaluated assuming the deployment models described in Annex 2.

	A1.3.2.4.1
	What is the supported information bit rate per required carrier power-to-noise density ratio for the given channel performance under the given interference conditions for voice?

	A1.3.2.4.2
	What is the supported information bit rate per required carrier power-to-noise density ratio for the given channel performance under the given interference conditions for voice plus data?

	A1.3.3
	Maximum user bit rate (for data) : specify the maximum user bit rate (kbit/s) available in the deployment models described in Annex 2.

	A1.3.4
	What is the maximum range (m) between a user terminal and a BS (prior to hand-off, relay, etc.) under nominal traffic loading and link impairments as defined in Annex 2?

	A1.3.5
	Describe the capability for the use of repeaters.

	A1.3.6
	Antenna systems : fully describe the antenna systems that can be used and/or have to be used; characterize their impacts on systems performance, (terrestrial only); e.g., does the RTT have the capability for the use of:

–
remote antennas: describe whether and how remote antenna systems can be used to extend coverage to low traffic density areas;

–
distributed antennas: describe whether and how distributed antenna designs are used, and in which IMT‑2000 test environments;

–
Smart antennas (e.g., switched beam, adaptive, etc.): describe how smart antennas can be used and what is their impact on system performance;

–
other antenna systems.

	A1.3.7
	Delay (for voice)

	A1.3.7.1
	What is the radio transmission processing delay due to the overall process of channel coding, bit interleaving, framing, etc., not including source coding? This is given as transmitter delay from the input of the channel coder to the antenna plus the receiver delay from the antenna to the output of the channel decoder. Provide this information for each service being provided. In addition, a detailed description of how this parameter was calculated is required for both the uplink and the downlink.

	A1.3.7.2
	What is the total estimated round trip delay (ms) to include both the processing delay, propagation delay (terrestrial only) and vocoder delay? Give the estimated delay associated with each of the key attributes described in Fig. 6 that make up the total delay provided.

	A1.3.7.3
	Does the proposed RTT need echo control?

	A1.3.8
	What is the MOS level for the proposed codec for the relevant test environments given in Annex 2? Specify its absolute MOS value and its relative value with respect to the MOS value of ITU-T Recommendation G.711 (64 k PCM) and ITU-T Recommendation G.726 (32 k ADPCM).

NOTE 1 – If a special voice coding algorithm is indispensable for the proposed RTT, the proponent should declare detail with its performance of the codec such as MOS level. (See § A1.2.19)

	A1.3.9
	Description of the ability to sustain quality under certain extreme conditions.

	A1.3.9.1
	System overload (terrestrial only) : characterize system behaviour and performance in such conditions for each test services in Annex 2, including potential impact on adjacent cells. Describe the effect on system performance in terms of blocking grade of service for the cases that the load on a particular cell is 125%, 150%, 175%, and 200% of full load. Also describe the effect of blocking on the immediate adjacent cells. Voice service is to be considered here. Full load means a traffic loading which results in 1% call blocking with the BER of 1  10–3 maintained.

	A1.3.9.2
	Hardware failures : characterize system behaviour and performance in such conditions. Provide detailed explanation on any calculation.

	A1.3.9.3
	Interference immunity : characterize system immunity or protection mechanisms against interference. What is the interference detection method? What is the interference avoidance method?

	A1.3.10
	Characterize the adaptability of the proposed RTT to different and/or time-varying conditions (e.g. propagation, traffic, etc.) that are not considered in the above attributes of § A1.3.

	A1.4
	Technology design constraints

	A1.4.1
	Frequency stability : provide transmission frequency stability (not oscillator stability) requirements of the carrier (include long term – 1 year – frequency stability requirements (ppm)).

	A1.4.1.1
	For BS transmission (terrestrial component only).

	A1.4.1.2
	For MS transmission.

	A1.4.2
	Out-of-band and spurious emissions : specify the expected levels of base or satellite and mobile transmitter emissions outside the operating channel, as a function of frequency offset.

	A1.4.3
	Synchronisation requirements : describe RTT’s timing requirements, e.g.

–
Is BS-to-BS or satellite land earth station (LES)-to-LES synchronisation required? Provide precise information, the type of synchronisation, i.e., synchronisation of carrier frequency, bit clock, spreading code or frame, and their accuracy.

–
Is BS-to-network synchronisation required? (terrestrial only).

–
State short-term frequency and timing accuracy of BS (or LES) transmit signal.

–
State source of external system reference and the accuracy required, if used at BS (or LES) (for example: derived from wireline network, or GPS receiver).

–
State free run accuracy of MS frequency and timing reference clock.

–
State base-to-base bit time alignment requirement over a 24 h period (s).

	A1.4.4
	Timing jitter : for BS (or LES) and MS give:

–
the maximum jitter on the transmit signal,

–
the maximum jitter tolerated on the received signal.

Timing jitter is defined as r.m.s. value of the time variance normalized by symbol duration.

	A1.4.5
	Frequency synthesizer : what is the required step size, switched speed and frequency range of the frequency synthesizer of MSs?

	A1.4.6
	Does the proposed system require capabilities of fixed networks not generally available today?

	A1.4.6.1
	Describe the special requirements on the fixed networks for the handover procedure. Provide handover procedure to be employed in proposed RTT in detail.

	A1.4.7
	Fixed network feature transparency

	A1.4.7.1
	Which service(s) of the standard set of ISDN bearer services can the proposed RTT pass to users without fixed network modification.

	A1.4.8
	Characterize any radio resource control capabilities that exist for the provision of roaming between a private (e.g., closed user group) and a public IMT‑2000 operating environment.

	A1.4.9
	Describe the estimated fixed signalling overhead (e.g., broadcast control channel, power control messaging). Express this information as a percentage of the spectrum which is used for fixed signalling. Provide detailed explanation on your calculations.

	A1.4.10
	Characterize the linear and broadband transmitter requirements for BS and MS (terrestrial only).

	A1.4.11
	Are linear receivers required? Characterize the linearity requirements for the receivers for BS and MS (terrestrial only).

	A1.4.12
	Specify the required dynamic range of receiver (terrestrial only).

	A1.4.13
	What are the signal processing estimates for both the handportable and the BS?

–
MOPS (millions of operations per second) value of parts processed by DSP (digital signal processing),

–
gate counts excluding DSP,

–
ROM size requirements for DSP and gate counts (kbytes),

–
RAM size requirements for DSP and gate counts (kbytes).

NOTE 1 – At a minimum the evaluation should review the signal processing estimates (MOPS, memory requirements, gate counts) required for demodulation, equalization, channel coding, error correction, diversity processing (including Rake receivers), adaptive antenna array processing, modulation, A-D and D-A converters and multiplexing as well as some IF and baseband filtering. For new technologies, there may be additional or alternative requirements (such as FFTs etc.).

NOTE 2 – The signal processing estimates should be declared with the estimated condition such as assumed services, user bit rate and etc.

	A1.4.14
	Dropped calls : describe how the RTT handles dropped calls. Does the proposed RTT utilize a transparent reconnect procedure – that is, the same as that employed for handoff?

	A1.4.15
	Characterize the frequency planning requirements:

–
frequency reuse pattern: given the required C/I and the proposed technologies, specify the frequency cell reuse pattern (e.g. 3-cell, 7-cell, etc.) and, for terrestrial systems, the sectorization schemes assumed;

–
characterize the frequency management between different cell layers;

–
does the RTT use an interleaved frequency plan?

–
are there any frequency channels with particular planning requirements?

–
all other relevant requirements.

NOTE 1 – The use of the second adjacent channel instead of the adjacent channel at a neighbouring cluster cell is called “interleaved frequency planning”. If a proponent is going to employ an interleaved frequency plan, the proponent should state so in § A1.2.4 and complete § A1.2.15 with the protection ratio for both the adjacent and second adjacent channel.

	A1.4.16
	Describe the capability of the proposed RTT to facilitate the evolution of existing radio transmission technologies used in mobile telecommunication systems migrate toward this RTT. Provide detail any impact and constraint on evolution.

	A1.4.17
	Are there any special requirements for base site implementation? Are there any features which simplify implementation of base sites? (terrestrial only)

	A.1.4.18
	What is the signaling which dedicate to intercell interference mitigation technique?

-the period of the signaling

-the content of signaling

-the media to transmit the signaling

	A.1.4.19
	Does the proposed RTT need feedback information from MS or BS?

	A.1.4.19.1
	What is the feedback mechanism?

	A.1.4.19.2
	What is feedback information useded for:

- power control

- rank control

- rate control

- precoding
- other purpose

- Hybrid

What is the bit rate required for transmitting feedback information?

	A1.5
	Information required for terrestrial link budget template

Proponents should fulfil the link budget template given in Table 6 and answer the following questions.

	A1.5.1
	What is the BS noise figure (dB)?

	A1.5.2
	What is the MS noise figure (dB)?

	A1.5.3
	What is the BS antenna gain (dBi)?

	A1.5.4
	What is the MS antenna gain (dBi)?

	A1.5.5
	What is the cable, connector and combiner losses (dB)?

	A1.5.6
	What are the number of traffic channels per RF carrier?

	A1.5.7
	What is the RTT operating point (BER/FER) for the required Eb/N0 in the link budget template?

	A1.5.8
	What is the ratio of intra-sector interference to sum of intra-sector interference and inter-sector interference within a cell (dB)?

	A1.5.9
	What is the ratio of in-cell interference to total interference (dB)?

	A1.5.10
	What is the occupied bandwidth (99%) (Hz)?

	A1.5.11
	What is the information rate (dBHz)?

	A1.6
	Satellite system configuration (applicable to satellite component only): Configuration details in this subsection are not to be considered as variables. They are for information only.

	A1.6.1
	Configuration of satellite constellation

	A1.6.1.1
	GSO, HEO, MEO, LEO or combination?

	A1.6.1.2
	What is the range of height where satellites are in active communication?

	A1.6.1.3
	What is the orbit inclination angle?

	A1.6.1.4
	What are the number of orbit planes?

	A1.6.1.5
	What are the number of satellites per orbit plane?

	A1.6.2
	What is the configuration of spot beams/cell layout pattern?

	A1.6.3
	What is the frequency reuse plan among spot beams?

	A1.6.4
	What is the service link G/T of satellite beam (average, minimum)?

	A1.6.5
	What is the service link saturation e.i.r.p. of each beam (average, minimum), when configured to support ‘hot spot’?

	A1.6.6
	What is the service link total saturation e.i.r.p. per satellite?

	A1.6.7
	Satellite e.i.r.p. per RF carrier for satellite component.

	A1.6.7.1
	What is the maximum peak e.i.r.p. transmitted per RF carrier?

	A1.6.7.2
	What is the average e.i.r.p. transmitted per RF carrier?

	A1.6.8
	What is the feeder link information?

	A1.6.9
	What is the slot timing adjustment method (mainly applicable to TDMA system)?

	A1.6.10
	What is the satellite diversity method, if applicable?

	
	

	
	


2.2
Compliance template for the IMT-Advanced minimum technical requirements

[Editor’s Note: The items listed in the table are just examples to show how the tables should be completed. The contents of the template are to be determined by SWG-EVAL according to the [IMT.EVAL]].
The following table provides minimum technical requirements for which a performance metric has been quantified. Any of these requirements may apply to either the terrestrial or satellite component of IMT-Advanced, or both. Those who respond with a proposal should indicate whether the candidate RIT or a set of RIT meets the IMT-Advanced requirement by checking the appropriate box in Tables A6-2a and A6-2b.

Table A6-2a
Compliance template for Services

	X.Y
	Minimum performance service requirements
Capabilities within RIT

	X.Y.1
	Support of a wide range of services

Does the proposal support a wide range of services?:


YES / NO

The proponent shall state which service classes are supported. Annex 7 contains values recommended to be used for the evaluation.

	X.Y.2
	Seamless connectivity
Does the proposal support seamless connectivity within the RIT? 


YES / NO

The proponent shall describe the seamless handover mechanisms provided by the RIT.


Table A6-2b
Compliance template for Spectrum

	X.Y
	Minimum performance service requirements
Capabilities within RIT

	X.Y.1
	[Title of item #1]

Does the proposal support [the item #1]?:





YES / NO
The proponent shall state how [the item #1] are supported. 

	X.Y.2
	[Title of item #2]

Does the proposal support [the item #2]?





YES / NO

The proponent shall describe how [the item #2] is supported by the RIT.


TABLE A6-2c

Compliance template for technical system performance 

	Minimum technical requirements item*
	Test Environment
	Required value
	Supported Value**
	Meet?

	Cell Spectral Efficiency
	Macrocellular
	
	
	  Yes
  No

	
	Microcellular
	
	
	  Yes
  No

	
	Indoor
	
	
	  Yes
  No

	
	High Speed
	
	
	  Yes
  No

	Peak Date Rate
	Macrocellular
	[1G]bps
	
	  Yes
  No

	
	Microcellular
	[1G]bps
	
	  Yes
  No

	
	Indoor
	[1G]bps
	
	  Yes
  No

	
	High Speed
	[100M]bps
	
	  Yes
  No

	Cell Edge Throughput
	Macrocellular
	
	
	  Yes
  No

	
	Microcellular
	
	
	  Yes
  No

	
	Indoor
	
	
	  Yes
  No

	
	High Speed
	
	
	  Yes
  No

	Mobility
	Macrocellular
	
	
	  Yes
  No

	
	Microcellular
	
	
	  Yes
  No

	
	Indoor
	
	
	  Yes
  No

	
	High Speed
	
	
	  Yes
  No

	Latency
	Macrocellular
	
	
	  Yes
  No

	
	Microcellular
	
	
	  Yes
  No

	
	Indoor
	
	
	  Yes
  No

	
	High Speed
	
	
	  Yes
  No

	Handover interruption time
	Macrocellular
	
	
	  Yes
  No

	
	Microcellular
	
	
	  Yes
  No

	
	Indoor
	
	
	  Yes
  No

	
	High Speed
	
	
	  Yes
  No

	VoIP
	Macrocellular
	
	
	  Yes
  No

	
	Microcellular
	
	
	  Yes
  No

	
	Indoor
	
	
	  Yes
  No

	
	High Speed
	
	
	  Yes
  No


*As defined in IMT.TECH

**According to the evaluation methodology specified in IMT.EVAL

2.3
Template for evaluation criteria

[Editor’s Note: The items listed in the table are just examples to show how the tables should be completed. The contents of the template are to be determined by SWG-EVAL according to the [IMT.TECH] and/or [IMT.EVAL].]
Template for evaluation criteria is an informative template which describes other requested technical information used in the consensus building as shown in Figure A2-2 of this circular letter.

2.3.1
Other requirements that a candidate RIT or a SRIT supports

The following is the list of other requirements to be used in consensus building process. It is identified which attributes can be described qualitatively (q) and quantitatively (Q).  

Table A6-3a
Template for evaluation criteria for Services *
	
	Minimum performance service requirements
Services and Capabilities for IMT-Advanced

	X.Y.1
	Seamless connectivity

Does the proposal support handover to IMT-2000 family members? What kind of handovers to IMT-2000 family members are provided by the RIT? 

	X.Y.2
	Security

Does the proposal support security services? Provide details on the security mechanisms supported by the RIT.

	X.Y.3
	Prioritization

Does the proposal provide prioritization services? The proponent should describe how the proposed RIT enables prioritization of access to network resources for certain specific services.

	X.Y.4
	Location

Does the proposal offer location services? The proponent should describe the location determination mechanisms included in the RIT.

	X.Y.5
	Broadcast/Multicast 

Does the proposal offer broadcast services? The proponent should describe the capabilities to provide broadcast services.

Does the proposal offer multicast services? The proponent should describe the capabilities to provide multicast services.

	X.Y.6
	Presence

Does the proposal offer presence services? The proponent should describe the presence mechanisms included in the RIT


* 
The implementations of these capabilities may not entirely be within the RIT, so these are not requirements for an individual RIT.
Table A6-3b
Template for evaluation criteria for Spectrum

[Editor’s Note: same table format can be used as that of service.]

Table A6-3c
Template for evaluation criteria for technical system performance

[Editor’s Note: same table format can be used as that of service.]
ATTACHMENT 7.7

Source: Document 5D/TEMP/45

Evaluation guidelines, criteria and methodology
This section is intended to provide as much information as possible, as early as possible in the development process of IMT-Advanced. Consequently, the material contained in this section was extracted from PDNR IMT.EVAL prior to its completion. In the event of discrepancy or conflict between the information in this section and the adopted Report or Recommendation that results from PDNR IMT.EVAL, the adopted Report or Recommendation shall prevail.
Annex 7 provides evaluation guidelines and test models for the evaluation of candidate technology proposals to verify that they meet the requirements in Annexes 3, 4 and 5.
1
Evaluation Guidelines
This procedure deals only with evaluating radio transmission aspects. It is not intended for evaluating system aspects (including those for satellite system aspects).

The following principles are to be followed when evaluating radio interface technologies for IMT-Advanced:
· Evaluations of proposals can be simulation, analytical and inspection.

· [Each technology proposal shall be evaluated by at least one external evaluator group.]
The following options are foreseen for the groups doing the evaluations.

· Self-evaluation must be a complete evaluation (to provide a fully complete compliance template) of the technology proposal.

· An external evaluation group may evaluate complete technology proposals or parts of them, based on the submitted technology proposal and the information in the IMT.EVAL, using its own simulation tools.

· An evaluation group evaluates several technology proposals. Such evaluations should be encouraged, as they can produce comparative information about the proposed technologies.
2
Characteristics for Evaluation and Assessment Method
The technical characteristics chosen for evaluation are explained in detail in [the working document towards a Preliminary Draft New Report on Requirements Related to Technical System Performance for IMT-Advanced Radio Interface(s) [IMT.TECH]], Annex 3 (Service Requirements) and Annex 5 (Spectrum Requirements) of the Circular Letter. These are summarised in the table below, together with the high level method of assessment:

· Simulations.

· Analytical (via a calculation).

· Inspection (by reviewing the functionality and parameterisation of the proposal).

TABLE 7-1

	Characteristic for Evaluation
	Method

	Cell spectral efficiency
	Simulation

	Peak spectral efficiency
	Analytical

	Bandwidth
	Inspection

	Normalized cell edge user throughput
	Simulation

	Control plane latency
	Analytical

	User plane latency
	Analytical

	Mobility
	Simulation

	Handover interruption time
	Analytical

	VoIP Capacity
	Simulation

	Deployment possible in at least one of the identified IMT bands
	Inspection

	Channel bandwidth scalability
	Inspection

	Support for a wide range of services
	Inspection

	Seamless connectivity
	Inspection


[Note: the requirement of seamless connectivity need to be further clarified.]

[Note: further clarification on mobility requirement may be needed.]
3
Evaluation Methodology

The submission and evaluation process is defined in Annex 2. Each technology proposal shall be evaluated by the proponent [, and at least one external evaluator group].

Evaluation should be performed in strict compliance with the technical parameters provided by the proponents and the simulation parameters specified for the test environments in Sec.5.2 of this annex. Each requirement considered needs to be evaluated independently according to the criteria defined, except for the cell spectral efficiency and normalized cell edge user throughput criteria that shall be assessed simultaneously.

The evaluation methodology should include the following elements:

1) Candidate technologies should be evaluated using reproducible methods including computer simulation, analytical approaches and inspection of the proposal.

2) Technical evaluation of the candidate technology made against each evaluation criterion for the required test environments.

3) Candidate technologies should be evaluated based on technical descriptions that are submitted using a technologies description template.

In order to have a good comparability of the evaluation results, the following solutions and enablers are to be taken into account:

· Use of unified methodology, software, and data sets by the evaluator groups wherever possible, e.g. in the area of channel modelling, link-level data, and link-to-system-level interface.

· Direct comparison of multiple proposals using one simulation tool as proposed in the case of horizontal evaluation above.

· Question-oriented working method that adapts the level of detail in modelling of specific functionalities according to the particu​lar requirements of the actual investigation

This would be supported at the Step [5] of the procedure in Annex 2 of the Circular Letter.
[Editor note: further clarification of evaluation methodology may be needed when the requirements are finally decided by other groups. For the time being the contents of Sec.3.1-3.3 are in square brackets.]
3.1
Simulation Procedure
[A [57 sector network] topology with wrap-around shall be used as the baseline network topology for all system-level simulations. 

1)
The system is modelled as a network of 7 clusters. Each cluster has 19 sites with six sites in the first tier and twelve sites in the second tier surrounding the central site of each cluster. Each site has three sectors. Frequency reuse if applied is modelled by planning frequency allocations in different sectors in the network.

2)
Users are dropped independently with uniform distribution throughout the system. Each mobile corresponds to an active user session that runs for the duration of the drop. 

3)
Mobiles are randomly assigned channel models.  Depending on the simulation, these may be in support of a desired channel model mix, or separate statistical realizations of a single type of channel model.

4)
Users are dropped according to the specified traffic mix. 

5)
For sectors belonging to the centre cluster, sector assignment to a user is based proponents sector selection scheme, which must be described by the proponent. 

6)
The minimum distance between a user and a serving sector is defined in the Table [X] in Sec.5.2 of this annex. User locations for six wrapping clusters are the same as the centre cluster.

7)
Fading signal and fading interference are computed from each mobile station into each sector and from each sector to each mobile for each simulation interval. 

8)
Packets are not blocked when they arrive into the system (i.e. queue depths are infinite).Users with a required traffic class shall be modelled according to the traffic models defined in Section 5.4. Start times for each traffic type for each user should be randomized as specified in the traffic model being simulated.

9)
Packets are scheduled with a packet scheduler proposed by the proponents. Channel quality feedback delay, PDU errors are modeled and packets are retransmitted as necessary. 

10)
Simulation time is chosen to ensure convergence in user performance metrics. For a given drop the simulation is run for this duration, and then the process is repeated with the users dropped at new random locations. A sufficient number of drops are simulated to ensure convergence in the system performance metrics.

11)
Performance statistics are collected for users in all cells. 

12)
All [57 sectors] in the system shall be dynamically simulated.
3.1.1
Cell spectral efficiency
The results from the system simulation are used to calculate the cell spectral efficiency as defined in IMT.TECH. The needed information is the number of correctly received bits and the simulation period, together with simulation parameters; number of cells, number of users. 

3.1.2
Normalized cell edge user throughput

The results from the system simulation are used to calculate the normalized cell edge user throughput as defined in IMT.TECH. The needed information is the number of correctly received bits per user for the time the user is in the simulation.

3.1.3
Mobility

The mobility requirement is evaluated by means of link level simulations. The simulation shall use the channel model for the respective test environment and for each mobility class the maximum speed shall be considered. The mobility class is supported if the link data rate, normalized by bandwidth, is at least [0.25] b/s/Hz.

The mobility class should be evaluated for the proposed test environments (the UT speeds of interest are replaced by the mobility classes):

–
Stationary for Indoor test environment

–
Pedestrian for Microcellular test environment

–
Vehicular for base coverage urban test environment

–
High speed vehicular for high speed test environment

3.1.4
VoIP Capacity

The VoIP capacity should be measured according to the definition in IMT.TECH. The needed information from the simulation is the packet delay distribution for each user.]

3.2
Analytical approach
[
3.2.1
Peak spectral efficiency calculation

Peak spectral efficiency computation in both downlink and uplink should account for fundamental physical layer overheads including, but not limited to, reference or pilot symbols, synchronization signals, guard intervals (e.g. cyclic-prefix duration in the case of OFDMA), guard frequency bands, and so on, consistent with the multi-antenna transmission mode used as the basis for the peak spectral efficiency computation. Radio resources allocated to support minimum dedicated control channel operation consistent with the indicated peak spectral efficiency should be allocated and also included in the peak spectral efficiency computation. Overhead due the provisioning of common control resources (such as broadcast control channels) or overhead normally associated with layer 2 and above – such MAC headers etc. – need not be included, nor need the effects of re-transmission be included.

3.2.2
Control plane latency calculation

Control plane (or C-plane) latency is evaluated according to the criteria:

IDLE to CONNECTED mode transition latency – this is defined as the time – excluding downlink paging delays, delays due to discontinuous reception functionality, and non-access stratum (NAS) signalling delays – required by a terminal of the candidate RIT to transition from an idle or camped stated, referred to generically here as the IDLE state, to an active or connected state where the user plane is fully established, where this state is referred to generically here as the CONNECTED state.

3.2.3
User plane latency calculation

User-plane (or U-plane) latency is defined as the one-way transit time of a packet made available at the IP layer of either the terminal or radio access network edge node and the availability of this packet at the IP layer in the complementary radio access network edge node or terminal. Here, the radio access network edge node is defined as the node providing the radio access network interface towards the core network.

Here, the IP packet is a “small” packet, where – for the purpose of this definition – such a packet is defined as having a 0-byte payload plus an IP header, where the construction of the IP header is consistent with any IP header compression supported by the RIT.

Note here that:

a) RIT’s supporting layer 1 H-ARQ re-transmission protocols should compute the U-plane latency with and without including the effect of H-ARQ. This may be computed with the effective additional latency impact on one-way transit time determined in probabilistic fashion, That is, if the H-ARQ re-transmission time is 
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 and the probability of an H-ARQ re-transmission is 
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 then the total additional effective U-plane delay due to H-ARQ re-transmissions is assessed as 
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b) Any processing delays, packet transmission duration delays, and radio frame alignment delays associated with the radio access network edge node or terminal should be included in the U-plane latency calculation.
3.2.4
Handover interruption time derivation

Handover interruption time is defined as the time between a) the time instant of delivery by the sourcing base station to the terminal of the command directing the terminal to handover to a new base station, and b) the time instant at which the terminal is ready to exchange new U-plane data – and, where applicable, any forwarded data – with the target base station.

Here, the time required to execute any radio access network procedure, radio resource control signalling protocol, or timing re-synchronization or re-establishment protocol should be included in the calculation applicable to the candidate RIT.

Further, where possible, calculations should focus on latencies associated with the RIT and hence with the air interface and within terminal and radio access network edge nodes. Accordingly, delays due to core network interactions should be neglected,

RIT’s shall provide handover interruption calculations for the scenarios:

a) Intra-frequency handover.

b) Inter-frequency handover (within a spectrum band, between spectrum bands).

c) Inter-system handovers between the candidate IMT-Advanced system and at least one IMT‑2000 system.

Here, the impact of inter-frequency handover on each element of handover latency computation (e.g. synchronization) should be outlined.]
3.3
Inspection

[The requirements of [spectrum in frequency and scalability, bandwidth, support for a wide range of services and seamless connectivity] should be evaluated by inspection of the proponent’s proposal. No simulations are necessary to evaluate these minimum requirements.]

4
Test environments for evaluation
The predefined test environments are used in order to specify the environments of the requirements for the technology proposals. IMT-Advanced is to cover a wide range of performance in a wide range of environments. Although it should be noted that thorough testing and evaluation is prohibitive. The test environments have therefore be chosen such that typical and different deployment are modelled and critical questions in system design and performance can be investigated. Where possible, consideration of simulation parameters applied in the evaluation of IMT-2000 technologies, and in standard use in international standards development organisations, is also made. Focus is thus on scenarios testing limits of performance related to capacity and user mobility.

4.1
Test environments

Evaluation of candidate IMT-Advanced RITs will be performed in selected scenarios of the following test environments:

· Base coverage urban: an urban macro-cellular environment targeting to continuous coverage for pedestrian up to fast vehicular users in built-up areas. 
· Microcellular: an urban micro-cellular environment with higher user density focusing on pedestrian and slow vehicular users
· Indoor: an indoor environment targeting isolated cells at offices and/or in hotspot based on stationary and pedestrian users.
· High speed: macro cells environment with high speed vehicular and trains.
4.1.1
Base coverage urban test environment

[The base coverage urban test environment is intended to prove that continuous, ubiquitous, and cost-effective coverage in built-up areas is feasible in the IMT bands. This scenario will therefore be interference-limited, using macro cells (i.e. radio access points above rooftop level) and still assume that the users require access to demanding services beyond baseline voice and text messages. Evaluations shall be performed by statistical modelling of shadowing effects. ]

[In typical urban macro-cell mobile station is located outdoors at street level and fixed base station clearly above surrounding building heights. As for propagation conditions, non- or obstructed line-of-sight is a common case, since street level is often reached by a single diffraction over the rooftop. The building blocks can form either a regular Manhattan type of grid, or have more irregular locations. Typical building heights in urban environments are over four floors. Buildings height and density in typical urban macro-cell are mostly homogenous.]

4.1.2
Microcellular test environment

[The microcellular test environment focuses on smaller cells and higher user densities and traffic loads in city centres and dense urban areas, i.e. it targets the high-performance layer of an 
IMT-Advanced system in metropolitan areas. It is thus intended to test performance in high traffic loads and outdoor-to-indoor coverage. A continuous cellular layout and the associated interference shall be assumed. Radio access points shall be below rooftop level. 

A similar scenario is used to the base coverage urban test environment but with reduced site-to-site distance and the antennas below rooftops.]

4.1.3
Indoor test environment

[The indoor hotspot test scenario concentrates on the propagation conditions in a hotspot in the urban with the very higher traffic, like the conference hall, shopping mall and teaching building. The indoor hotspot scenario is also different from the indoor office scenario due to the construction structure. Scenario A2 represents a typical shopping building.]

4.1.4
High-speed test environment

[The high speed test environment has a challenge in a wide-area system concept since is should allows for reliable links to high-speed trains of up to 350km/h or cars at high velocities. Repeater technology or relays (relaying to the same wide area system, IMT-2000, or to a local area system) can be applied in the vehicle, to allow local access by the customers.

Propagation scenario Rural macro-cell D1 represents radio propagation in large areas (radii up to 10 km) with low building density.  The height of the AP antenna is typically in the range from 20 to 70 m, which is much higher than the average building height. Consequently, LOS conditions can be expected to exist in most of the coverage area.  In case the UE is located inside a building or vehicle, an additional penetration loss is experienced which can possibly be modelled as a (frequency-dependent) constant value.  The AP antenna location is fixed in this propagation scenario, and the UE antenna velocity is in the range from 0 to 200 km/h.]

4.2
Deployment scenarios and simulation parameters

The deployment scenarios that shall be used for each test environment are:

	Test environment
	Base coverage urban
	Microcellular
	Indoor
	High speed

	Deployment scenario
	Urban macro-cell scenario
	Urban micro-cell scenario
	Indoor hotspot scenario
	Rural macro-cell scenario


Optional deployment scenario can be found in M.[IMT.EVAL].

Simulation parameters of the deployment scenarios are:

	Deployment scenario
	Urban macro-cell
	Urban micro-cell
	Indoor hotspot
	Rural macro-cell

	Layout
	Cellular, Hexagonal grid
	Cellular, hexagonal
	Isolated site
	Cellular, Hexagonal grid

	Evaluated Service Profiles
	Full buffer best effort, VoIP
	Full buffer best effort, VoIP
	Full buffer best effort, VoIP
	Full buffer best effort, VoIP

	Inter-site distance
	[500m]
	200 m
	N/A
	1732 m

	Carrier Frequency (CF)
	2.5GHz
	2.5 GHz
	[3.4 GHz]
	800 MHz

	Bandwidth (BW)
	[tbd.]
	[tbd.]
	[tbd.]
	[tbd.]

	Channel Model
	C2
	B1
	A2
	D1

	BS antenna height
	25 m, above rooftop
	10 m, below rooftop
	[6 m, mounted on ceiling]
	35 m, above rooftop

	Number of BS antenna elements
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	Total BS TX power (total)
	[49dBm for 20MHz]
	37dBm for [?] MHz
	21dBm for [?] MHz
	[49dBm for 20MHz]

	UT power class
	24dBm
	24dBm
	21dBm
	24dBm

	UT antenna system
	[tbd]
	[tbd]
	[tbd]
	[tbd]

	
	
	
	
	

	User placement
	[tbd]
	[uniform, in the streets (outdoor UT simulations) or in the buildings (indoor UT simulations), 30% UT indoors]
	[uniform, in the rooms, or in the hall, 90% UT in rooms]
	uniformly in entire area, 100% UT outdoors in car

	
	
	
	
	

	User mobility model
	Fixed and identical speed |v| of all UTs, direction uniformly distributed
	Fixed and identical speed |v| of all UTs, UTs only move along the streets they are in. Direction is random and both directions are equally probable
	Fixed and identical speed |v| of all UTs, random direction
	Fixed and identical speed |v| of all UTs, direction uniformly distributed

	UT speeds of interest:
	30km/h (assuming only outdoor users). This will not be used for evaluating mobility requirement
	[3 km/h, 30km/h]. This will not be used for evaluating mobility requirement
	3 km/h. This will not be used for evaluating mobility requirement
	120 km/h. This will not be used for evaluating mobility requirement

	Penetration loss
	5dB [Note: depends on carrier frequency]
	[tbd]
	[tbd]
	5dB [Note: depends on carrier frequency]

	Minimum distance between UT and serving cell
	>= 25 meters
	>= 10 meters
	>= 3 meters
	>= 35 meters

	Inter-[cell]/[site] interference modelling
	explicit modelling
	explicit modelling
	explicit modelling
	explicit modelling

	Number of users per sector
	10 for spectral efficiency and cell edge efficiency evaluation
	10 for spectral efficiency and cell edge efficiency evaluation
	10 for spectral efficiency and cell edge efficiency evaluation
	10 for spectral efficiency and cell edge efficiency evaluation

	User distribution
	Uniform at random
	Uniform at random
	Uniform at random
	Uniform at random


Additional details of the test environments and the deployment scenarios will be provided in M.[IMT.EVAL].

4.3
Channel model

[The channel model for the evaluations of IMT-Advanced candidate technologies consists of Primary Module and Extension Module. The Primary Module covers the parameter tables and channel model definition for evaluations described in IMT.EVAL. The scenarios chosen for the evaluations of the IMT-Advanced candidate technologies are: indoor hotspot, microcell, urban macrocell, and rural macrocell. If necessary, the Extension Module can extend the capabilities of the Primary Module to cover also other cases beyond those needed in the evaluations of the IMT‑Advanced candidate technologies by allowing the usage of modified or changed parameters in the scenarios chosen for the IMT-Advanced evaluations or usage of other scenarios, such as suburban macrocell.]
4.4
Service classes for evaluation

[Editor’s note: this sub-section is still under consideration of other group.]

[A selection of service classes defined in IMT.SERV is proposed to be used for the definition of service-related evaluation criteria. The evaluation criterion that is associated to each service class is the number of satisfied users (i.e., the number of users that can be present in the system under fulfilment of the Service Class-related satisfied user criterion as defined in Sec. 1.3 above, and the corresponding values in Table 3.

The selection of service classes made here aims at a sufficient, representative evaluation as well as a reasonable complexity of the evaluation process and number of different test cases to be considered. The service classes are selected in order to obtain a sufficiently complete evaluation of the system performance from a user’s perspective; the selection of service classes is not expressing preferred functional design choices. Table 1 presents service classes to be evaluated.

Table 1

Satisfied user criteria for the different service classes and the test environments
where they should be evaluated

	Service Class
	Test Environments

	
	Indoor
	Microcellular
	Base coverage Urban
	High speed

	Basic Conversational


	VoIP traffic / 

[20] kbit/s per user / 

Delay < [50] ms
	VoIP traffic / 

[20] kbit/s per user / 

Delay < [50] ms
	VoIP traffic / 

[20] kbit/s per user /

 Delay < [50] ms
	VoIP traffic / 

[20] kbit/s per user /

 Delay < [50] ms

	Background
	Full Buffer /

[5]-[50] Mbit/s per user
	Full Buffer /

[5]-[50] Mbit/s per user
	Full Buffer /

[5]-[50] Mbit/s per user
	Full Buffer/

[5]-[50] Mbit/s  per user


The traffic models required to perform the evaluation are to be specified in IMT.EVAL.

The proponents are requested to evaluate the spectral efficiency of the Basic Conversational service class while fulfilling the satisfied user criterion as defined in Table..

Additionally the proponents are requested to evaluate the spectral efficiency of the Background service class using full buffers while fulfilling the satisfied user criterion.]
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Source:
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Relevant ITU-R Recommendations, Reports and other texts

1
General documents

Recommendation ITU-R M.1645 – 
Framework and overall objectives of the future development of IMT-2000 and systems beyond IMT-2000.
Recommendation ITU-R M.819-2 – 
International Mobile Telecommunications-2000 (IMT-2000) for developing countries.
Recommendation ITU-R M.1308 – 
Evolution of land mobile systems towards IMT-2000.
Resolution ITU-R 17-3 -
Integration of International Mobile Telecommunications (IMT‑2000 and IMT-Advanced) with existing networks.  

Resolution ITU-R 56 –

Naming for International Mobile Telecommunications.
Resolution ITU-R 57 –

Principles for the process of development of IMT‑Advanced.
Resolution ITU-R 1-5 –
Working methods for the Radiocommunication Assembly, the Radiocommunication Study Groups, and the Radiocommunication Advisory Group.

2
Service, technology and spectrum related documents

Recommendation ITU-R M.816-1 – 
Framework for services supported on International Telecommunications‑2000 (IMT-2000).

Recommendation ITU-R M.1079-2 – Performance and quality of service requirements for International Mobile Telecommunications-2000 (IMT-2000) access networks.
Report ITU-R M.2072 – 

World mobile telecommunication market forecast.

Recommendation ITU-R M.1822 – 
Framework for services supported by IMT.

Recommendation ITU-R M.1225 –
Guidelines for describing and evaluating candidate radio transmission technologies (RTTs), or candidate sets of radio transmission technologies (SRTTs) for IMT-2000.
Report ITU-R M.2038 – 
Technology trends.

Report ITU-R M.2074 – 
Radio aspects for the terrestrial component of IMT-2000 and systems beyond IMT-2000.

Recommendation ITU-R M.1036-3 –
Frequency arrangements for implementation of the terrestrial component of International Mobile Telecommunications-2000 (IMT-2000) in the bands 806-960 MHz, 1 710-2 025 MHz, 2 110-2 200 MHz and 2 500-2 690 MHz.

Recommendation ITU-R M.1768 –
Methodology for calculation of spectrum requirements for the future development of the terrestrial component of IMT-2000 and systems beyond IMT-2000.

Report ITU-R M.2078 – 
Spectrum requirements for the future development of IMT‑2000 and IMT-Advanced.

Report ITU-R M.2079 –
Technical and operational information for identifying spectrum for the terrestrial component of future development of IMT-2000 and IMT-Advanced.
3
Others

Recommendation ITU-R F.1399 – 
Vocabulary of terms for wireless access.

Report ITU-R M.2024 – 
Summary of spectrum usage survey results.

Report ITU-R M.2117 – 
Software defined radio in the land mobile, amateur and amateur-satellite services
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Draft text for the main body of the Circular Letter on an invitation to propose candidate radio interface technologies for the terrestrial component
of IMT-Advanced
Subject:

Invitation for submission of proposals for candidate radio interface technologies for the terrestrial components of the radio interface(s) for IMT-Advanced and invitation to participate in their subsequent evaluation
1
Introduction 
ITU-R has commenced the process of developing ITU-R Recommendations for the terrestrial components of the IMT-Advanced radio interface(s). This work is guided by Resolution ITU-R 57.

Resolution ITU-R 57 on the “Principles for the process of development of IMT‑Advanced” outlines the essential criteria and principles which will be used in the process of developing the Recommendations and Reports for IMT-Advanced, including Recommendation(s) for the radio interface specification (see Annex 4). 
2
Purpose of this Circular Letter
The purpose of this Circular Letter is to invite the submission of proposals for candidate radio interface technologies (RITs) or a set of RITs (SRITs) for the terrestrial components of IMT‑Advanced.
An RIT needs to fulfil the minimum requirements for at least one test environment. Furthermore, an SRIT is defined as a number of RITs each individually fulfilling the minimum requirements for at least one test environment and complementing each other. 

This can be summarized as:
•
An RIT meets the minimum requirements of at least one test environment

•
An RIT may meet the minimum requirements of all required test environments

•
An SRIT meets the minimum requirements of more than one test environment

•
An SRIT may meet the minimum requirements of all required test environments

This Circular Letter also initiates an ongoing process to evaluate the candidate RITs or SRITs for IMT‑Advanced, and invites subsequent submission of evaluation reports on these candidate RITs or SRITs by independent evaluation groups.
3
Procedure for submitting candidate RITs or SRITs
The submission of proposals should be made in accordance with the Annexes of this Circular Letter. In this initial release of the Circular Letter only Annexes 1 to 5 are attached. The remaining Annexes will be provided in an Addendum to this Circular Letter in July 2008. 

The entity that proposes a candidate RIT or SRIT to the ITU-R (the proponent) shall accompany it with either an initial self-evaluation or the proponents’ endorsement of an initial evaluation submitted by another entity. Submission of proposals may begin at any time subsequent to the release of this Circular Letter, noting that Annex 2 provides a time-line for development of the first iteration of the new ITU-R Recommendation describing the terrestrial components of the radio interface(s) for IMT-Advanced. 

Within the ITU-R, the work on IMT will be conducted in ITU Radiocommunication Study Group 5 (SG 5). While the final structure of SG 5 has yet to be finalized, as an interim measure, Working Party 5D (WP 5D) of SG 5 has been identified as the group responsible for this work. 

It should be noted that the deadline for submission of documents as inputs to an ITU-R working party meeting is defined as 16:00 hours UTC, 7 calendar days prior to the start of the meeting. The final deadline for submission of proposals for a candidate RIT or SRIT is 16:00 hours UTC, 7 calendar days prior to the start of the 6th meeting of WP 5D, planned in the latter part of 2009. Annex 5 provides details of the planned meeting schedule for WP 5D.
Proponents and IPR holders should indicate their compliance with the ITU policy on intellectual property rights (see Annex 1 of Resolution ITU-R 1-5), as specified in the Common Patent Policy for ITU‑T/ITU-R/ISO/IEC available at http://www.itu.int/ITU-T/dbase/patent/patent-policy.html.
Submissions should be addressed to the Counsellor for ITU-R Study Group 5, Mr. Colin Langtry (colin.langtry@itu.int). These submissions will be prepared as inputs to WP 5D.
Receipt of submissions will be acknowledged by the Radiocommunication Bureau. 
4
Evaluation of candidate RITs or SRITs
The technical requirements and evaluation criteria for IMT-Advanced are subject to reviews which may introduce changes to the technical requirements and evaluation criteria for IMT-Advanced. Proponents may request evaluation against any of the existing versions of the technical requirements and evaluation criteria that are currently in force.
Candidate RITs or SRITs will be evaluated by the ITU membership, standards organisations and other independent evaluation groups. The evaluation groups are requested to register with ITU-R
, preferably before the end of 2008. The evaluation groups are kindly requested to submit evaluation reports to the ITU-R in accordance with Annex 2. The evaluation reports will be considered in the development of the ITU-R Recommendation describing the radio interface specifications.  
The evaluation guidelines, including the criteria and methodology, will be provided in Annexes to the forthcoming Addendum(s) to this Circular Letter.

5
Timelines for the IMT-Advanced development process

The detailed timeline for the IMT-Advanced radio interface development process is given in the attached Annex 2 to this Circular Letter.

6
Web page for the IMT-Advanced development process

The radiocommunication Bureau will establish a web page for the work on IMT-Advanced. To facilitate the work of the evaluation groups, the web page will provide details of:

–
RIT or SRIT submissions;

–
evaluation group registration and contact information;

–
evaluation reports;

–
reference texts; and,

–
other relevant information on the development of IMT-Advanced.

7
List of Annexes

Annex 1
Background on IMT-Advanced

Annex 2
Submission and evaluation process and consensus building

Annex 3
Relevant ITU-R Recommendations, Reports and other texts
Annex 4
Resolution ITU-R 57 “Principles for the process of development of IMT‑Advanced”
Annex 5
Planned meetings of ITU-R Working Party 5D

Additional Annexes are anticipated to be released in an Addendum to this Circular Letter in July 2008. They will address the following topics: 

–
Minimum technical requirements related to technical system performance;
–
Spectrum related requirements;
–
Submission guidelines and a template for details of the submission; and
–
Evaluation guidelines, criteria and methodology.
–
Preliminary information on the above topics can be found as “work-in-progress” at:

http://www.itu.int/ITU-R/go/rsg5-imt-advanced/
It should be noted that this preliminary information is subject to change before final approval and release in the forthcoming Addendum(s).
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Detailed workplan for draft Circular Letter on an invitation to propose candidate radio interface technologies for IMT-Advanced
	Title
	An invitation to propose candidate radio interface technologies for IMT-Advanced

	Identifier
	5/LCCE/[CL]

	Document type
	ITU-R Circular Letter

	ITU-R WP 5D Lead Group
	AH Circular Letter

	AH chair 
	Hitoshi YOSHINO

	Editor (if appropriate)
	

	Focus for scope and work
	The scope and work for this AH-Circular Letter is the development and finalization of Circular Letter for an invitation to propose candidate radio interface technologies for IMT‑Advanced.It will be finally sent out to Member States, Sector Members and Associates of Study Group 5, and additionally to the external organizations for an invitation to propose candidate radio interface technologies for IMT-Advanced. Furthermore it 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.
This document describes background, submission and evaluation process, consensus building on IMT-Advanced. It also brings forward the requirements of service capability, technical system performance, and spectrum deployment on IMT-Advanced. Meanwhile it establishes Submission guidelines and template for details of submission, Evaluation guidelines and test models, and IPR policy.


	Related documents
	· Recommendation ITU-R M.1645

· Resolution ITU-R 56

· Resolution ITU-R 57 

· Report ITU-R M.2072

· Recommendation ITU-R M.1822

· Report ITU-R M.2074

· Report ITU-R M.[IMT.TECH]

· Report/Recommendation ITU-R M.[IMT. EVAL]

	Milestones
	WP 8F Meeting #20 (23-30 August 2006, USA)

· Completed micro workplan for the Circular Letter development

· Produced initial scope

· Developed initial view of Circular Letter
· Completed initial structure of the Draft Circular Letter

WP 8F Meeting #21 (17-25 January 2007, Cameroon)
· Updated scope and workplan
· Took into account  Resolution on “Principles”
· Discussed on which existing and planned ITU-R texts can be used as a starting point of the text development

· Determined the assignment of each Annex to the relevant Working Groups

· Stabilized the structure of the Draft Circular Letter

· Started text preparation

WP 8F Meeting #22 (23-31 May 2007, Japan)

· Updated the working document

· Stabilized the contents of the working documents to the extent possible 

Correspondence Forum Activity (May –Sept.,2007)

· Updated the working documents (main body, Annexes 2, 8 and 9)

· Editorially updated the working document (Annex 6)

· Stabilized the working documents to the extent possible

WP 5D Meeting #1 (28 January -1 February 2008, Geneva)

· [Finalized and approved] the Circular Letter (main body, Annexes 1, 2 and 8)

· [Sent] out to Member States, Sector Members and Associates of Study Group 5, and additionally to the external organizations as an invitation to propose candidate radio interface technologies for IMT-Advanced.

WP 5D Meeting #2 (11-18 June 2008, T.B.D.)

· Develop addendum to the Circular Letter (Requirement and Evaluation issues)

· Send out to Member States, Sector Members and Associates of Study Group 5, and additionally to the external organizations as an addendum (Annexes 3, 4, 5, 6, 7) to the invitation to propose candidate radio interface technologies for IMT-Advanced


ATTACHMENT 7.11

Source:

Document 5D/TEMP/48
List of external organizations for distribution of the Circular Letter
on IMT-Advanced

In addition to the Member States, Sector Members and Associates of ITU-R Study Group 5, it is proposed that the Circular Letter be sent, in electronic format, to the following external organizations under the provisions of Resolution ITU-R 9-3:

	Abbreviation
	Organization

	3GPP
	Third Generation Partnership Project

	3GPP2
	Third Generation Partnership Project 2

	ARIB
	Association of Radio Industries and Businesses

	ATIS
	Alliance for Telecommunications Industry Solutions

	CCSA
	China Communications Standards Association

	IETF
	Internet Engineering Task Force

	OMA
	Open Mobile Alliance

	TIA
	Telecommunications Industry Association

	TTA
	Telecommunications Technology Association

	TTC
	Telecommunication Technology Committee


H. Yoshino
Chairman
AH-Circular Letter







� 	Data rates sourced from Recommendation ITU-R M.1645.


� Evaluation group registration forms are available at:�� HYPERLINK "http://www.itu.int/ITU-R/go/rsg5-imt-advanced/" \o "http://www.itu.int/ITU-R/go/rsg5-imt-advanced/" \t "_blank" ��http://www.itu.int/ITU-R/go/rsg5-imt-advanced/�





� 	A cell is equivalent to a sector, e.g. a 3-sector site has 3 cells.





� 	At present, the results of WRC-07 are available in the Provisional Final Acts of WRC-07. In due course, the Final Acts of WRC-07 will be integrated into an updated version of the Radio Regulation.  


� 	Evaluation group registration forms are available at: �� HYPERLINK "http://www.itu.int/ITU-R/go/rsg5-imt-advanced/" \o "http://www.itu.int/ITU-R/go/rsg5-imt-advanced/" \t "_blank" �http://www.itu.int/ITU-R/go/rsg5-imt-advanced/�
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