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Working Group Technology met 2 times during this 1st meeting of WP 5D.  There were approximately 150 delegates present at each session.  
SWG Evaluation and SWG Radio Aspects held 4 joint sessions mainly on the selection of deployment scenarios for IMT-Advanced test environments. For Circular Letter Annex 7, The SWG Evaluation has made considerable progress, The final text can be found in Att. 7.7 to this Report. The structure of M.[IMT.EVAL] was updated and the contents were also revised according to respective conclusions that had been made in the work of Circular Letter Annex 7.
Based on a new baseline document (5D/3) produced by correspondence activity, draft text for Report IMT.TECH was modified during this meeting by SWG IMT.TECH to include comments from the contributions and the participants. It was supposed to produce a finished IMT.TECH document at this meeting, however, it was not possible to reach consensus on many of the proposed numbers. At the joint session of IMT.TECH, IMT.EVAL, and Ad-Hoc circular letter, it was decided to postpone the IMT.TECH Report until the next meeting of WP 5D.
In order to progress the work, three correspondence groups on IMT.TECH and IMT.EVAL were formed at this meeting, The Terms of Reference are attached to this meeting report. Because Annex 7 depends on technical decisions of technical requirements, members are strongly encouraged to review the current draft and to submit their contributions taking into consideration relevant conclusions made by the IMT-TECH correspondence groups. The meeting also reached agreement that the Chairman of SWG EVAL will draft a liaison statement to WP 3M in order to inform WP 3M the situation and the relevant work will be done in the correspondence group.
Revision 8 of Recommendation ITU-R M.1457 was successfully completed by SWG M.1457 according to schedule. This revision will be submitted to ITU-R SG 5, 18-19 February 2008 for adoption (see Doc. 5/20). Based on the input contribution, the Roadmap was updated accordingly (Att. 6.4 to this Report).
With reference to Revision 9 of Recommendation ITU-R M.1457, A liaison statement to EOs on Revision 9 of Recommendation ITU-R M.1457 was developed (see Att. 6.9), with a clear indication on the uncertainties associated with the current SG structure and meeting dates, pending decisions at the coming SG 5 meeting in February 2008. The SWG chairman will do the offline consultation with the counsellor to finally decide the right form for this LS.
Sub Working Group M.1580/81 was established and met 2 times. A detailed workplan for this Sub Working Group can be found in Att. 2.9 to this Report. Finalisation of the update of Recommendations ITU-R M.1580 and ITU-R M.1581 is planned for the 3rd meeting of WP 5D.
Draft revision of Recommendation ITU-R M.1580-2 and 1581-2 can be found in Attachments 6.6 and 6.7 to this Report. A common understanding of the scope and application of and the essential information in Recommendations ITU-R M.1580 and M.1581 are encouraged to be provided for the 2nd meeting of WP 5D.

Several LS about Access Network Transport Standardization (ANTS) were received and a LS to Study Group 15 was drafted by a virtual drafting group chaired by José Costa (Canada), this LS was approved (see Att. 6.8 to this Report).

The following documents need to be finally decided and approved in the plenary:

1) Liaison statements

a) Liaison Statement    ANTS (see Doc. 5A/41) 
b) Liaison Statement     1457 (see Att. 6.9)
c) Liaison Statement     Channel Model (see Doc. 3M/5)
2) Documents relevant to M.1457-R8 (see Doc. 5/20)
Finally, I will like to give my sincere appreciation to all SWG chairman, drafting chairman, Editors and all the participants of WG TECH for their hard work and active participation. 






Sun Lixin





Chairman WG Technology

ATTACHMENT 6.1

Source: Document 5D/TEMP/47(Rev.1)

Meeting Report of Sub-Working Group Evaluation

Technology SWG Evaluation met ten times during the ITU-R WP 5D meeting #1 in Geneva, Switzerland. The meetings were attended by up to approximately 20 delegates and the agendas were available as Documents 5D/ADM/15, 25 and 37.

The SWG Evaluation mainly worked in three areas at this meeting.

Selection of deployment scenarios for IMT-Advanced test environments

The SWG hold joint sessions with SWG Radio Aspects on selection of deployment scenarios for IMT-Advanced test environments. The meeting concluded on selection of deployment scenarios:

–
Base coverage urban test environment:

–
Urban macro-cell scenario is selected as the mandatory scenario (to be listed in the Circular Letter Annex 7 together with the scenarios selected for the other test environments)

–
Suburban marco-cell scenario as the optional scenario (to be described in M.[IMT.EVAL])

–
In CL A7 it should be mentioned that ‘optional scenario can be found in M.[IMT.EVAL]’.

–
Microcellular test environment: Urban micro-cell scenario is selected

–
Indoor test environment: Indoor hotspot scenario is selected after revision made at this meeting

–
High speed test environment: Rural macro-cell scenario is selected

Circular Letter Annex 7

The SWG worked on the Circular Letter Annex 7 and made considerable progress, especially on evaluation guidelines, characteristics for evaluation and assessment method, evaluation methodology, test environments, deployment scenarios and simulation parameters. However, due to dependency on other groups’ work, the contents of Annex 7 need to be further reviewed and revised. The final text can be found in Att. 7.7 to this Report.
The Annex 7 must be finalized at next WP 5D meeting in June 2008. The Members are encouraged to review and contribute to further refinement and development of this document as early as possible, in order to achieve high-level quality result of the work.

M.[IMT.EVAL]

The SWG worked on the development of M.[IMT.EVAL]. Structure of this document was updated at this meeting. Contents were revised according to respective conclusions that had been made at the work of Circular Letter Annex 7, the joint session with SWG Radio Aspects, and the Drafting Group Channel Model. The final text can be found in Att. 6.10 to this Report. Some proposed revisions could not be considered at this meeting, mainly because of the short meeting time; another reason is a large part of M.[IMT.EVAL] is depending on technical decisions of other groups. 

Members are strongly encouraged to review the current draft and to submit their contributions taking into consideration of relevant conclusions made by other groups at this meeting.

[IMT.EVAL] must be finalized at next WP 5D meeting in June 2008. In order to facilitate discussion, two correspondence forums are formed at this meeting:

–
correspondence forum on M.[IMT.EVAL] and the Circular Letter Annex 7

–
correspondence forum on DG-EVAL Channel Model

The Terms of Reference are annexed to this meeting Report.
A liaison statement to Working Party 3N was developed at this meeting to inform them about the channel modeling activity in this SWG.
The SWG Chair would like to thank the contribution and supports from all the participants. He would like to thank Ms. Chia-Chin Chong for her work in chairing the Drafting Groups and correspondence activity of Channel Model.

Annexes:
3
–
Meeting Report of DG Channel Model

–
Terms of Reference for the correspondence forum on M.[IMT.EVAL] and the Circular Letter Annex 7

–
Terms of Reference for DG-EVAL Channel Model

Annex 1

DG-EVAL Channel Model
Meeting Report DG EVAL Channel Model
Drafting Group Evaluation Channel Model (DG-EVAL Channel Model) was established during the 22nd Meeting of WP 8F in Kyoto, Japan. DG-EVAL Channel Model continues its second meeting in the 1st Meeting of WP 5D in Geneva, Switzerland. The DG worked on text related to channel model approach for evaluations of proposed IMT-Advanced air interface that will be incorporated into the IMT.EVAL document.

DG-EVAL Channel Model is the lead DG on Chapter 7.2 and Annex 2 of the IMT.EVAL. 
The group attributed with 11 contributions which were discussed in 12 meetings. These documents are summarized as follows:

1. Doc. 5D/5 (IEEE) ( Proposed to make the generic model as mandatory and reduced variability model as optional
2. Doc. 5D/12 (Chairman Report) ( Summarized the activities of DG-EVAL Corresponding Group since the 22nd Meeting of WP 8F in Kyoto, Japan
3. Doc. 5D/40 (Korea) ( Proposed new measurement results for urban macrocell and urban microcell

4. Doc. 5D/44 (Korea) ( Proposed to model the K-factor independent on distance
5. Doc. 5D/57 (China) ( Proposed a guideline for the channel modelling work for IMT.EVAL

6. Doc. 5D/59 (China) ( Proposed to reduce test operating scenarios for IMT-Advanced evaluation

7. Doc. 5D/61 (China & New Zealand) ( Proposed to simplify the propagation model for IMT-Advanced evaluation
8. Doc. 5D/62 (China) ( Proposed new measurement results for indoor hotspot, urban macrocell, urban microcell and rural macrocell
9. Doc. 5D/68 (Finland) ( Proposed amendments and correction to previous contributions Doc. 8F/1148, Doc. 8F/1149, Doc. 8F/1289 which was included in IMT.EVAL 
(Doc. 8F/568).
10. Doc. 5D/88 (Japan) ( Proposed amendments to previous contributions Doc. 8F/1244R1
11. Doc. 5D/89 (Japan) ( Proposed guidelines and methods of work for the development of scenario and channel model arrangement
12. Doc. 5D/34 (Intel) ( Proposed amendments to IMT.EVAL including also channel model part
Based on the discussion during the meetings, IMT-Advanced channel model for the evaluation of IMT-Advanced candidate’s technologies consists of Primary Module and Extension Module is proposed. Text changes and revision based on Doc. 8F/568 related to IMT.EVAL was developed in both Section 8 and Annex 1 and were submitted to the IMT.EVAL SWG and was reported in Att. 6.10 to this Report.

There are several action items within the DG until the 2nd Meeting of WP 5D which can be summarized as follows:

1. Timeline for DG-EVAL Channel Model in the Corresponding Group. The proposed deadline would be valid only if all action item 3 are successfully agree upon

a. Deadline for 3a ( 1 Feb - 1 March 2008
b. Deadline for 4 ( 1 Feb - 1 March 2008
c. Deadline for 3b ( 1 Feb - 1 March 2008
d. Deadline for 5 ( 1 March - 1 April 2008
e. Deadline for 3c ( 1 April - 15 April 2008
f. Deadline for 3d ( 15 April -23 April 2008
g. Deadline for 2 ( 1 April-23 April 2008
2. Check the technical contents and editorial notes in the current Draft ( 1 April-23 April 2008
3. Discussion on possible simplification of both the primary module and extension module by keeping the current structure of the IMT-Advanced channel model

a. Guideline to work towards the simplification (such as performance metrics) 
( 1 Feb - 1 March 2008
b. Relevant simulations if necessary based on the defined guideline 
( 1 Feb - 1 March 2008
c. Comparison of simulation results ( 1 April - 15 April 2008
d. Report to conclude the simplification work ( 15 April -23 April 2008
4. Check the applicability path loss model for Rural Macrocell Test Environment for 800 MHz as defined in SWG-EVAL ( 1 Feb - 1 March 2008
5. Check the penetration loss for all the defined test environments and scenarios. Recommendations from SG 3 can be used as the source of input ( 1 March - 1 April 2008
Document to be carried forward for the 3rd WP5D Meeting:

· Doc. 5D/61

Finally, DG chair would like to thank all participants for their contributions to work of the group.

Annex 2

Terms of Reference for the Correspondence Group of
IMT.EVAL and Annex 7 of the Circular Letter
The Correspondence Group (CG) will work in the periods between Meetings 1 through 2 
to work on:

–
characteristics chosen for evaluation;

–
evaluation methodology

–
refinement of the selected test scenarios

–
simulation parameters

and other issues of the PDNR M.[IMT.EVAL]; and

–
refinement of the Annex 7 of the Circular Letter,

and to take into consideration of the discussion results of “DG-EVAL Channel Model” Correspondence Group which is going to provide their results to this forum activity.
Work will be conducted on the e-mail reflector rwp5d@itu.int. The CG will use the working documents presented in Att. 7.7 and Att. 6.10 as a basis for the discussion. The forum should work with a deadline of May 1st, 2008.

The Chairman of the CG will be:
	
	Hu Wang
	Tel:
+86-21-50993185
Fax:
+86-21-50993619
E-mail: 
wangh@huawei.com 


Annex 3

Terms of Reference for “DG-EVAL Channel Model” 

Correspondence group
The Correspondence Group (CG) will work in the periods between Meetings 1 through 2 to discuss channel model approach for evaluations of proposed IMT-Advanced air interface. The results of this activity will be incorporated into the “IMT.EVAL and Annex 7” Correspondence Forum activity to be incorporated in the IMT.EVAL document. Work will be conducted using the rwp5d‑chmodel@itu.int e-mail reflector called “DG-EVAL Channel Model”.
Based on the inputs by the participants and the Chairman, the CG should discuss on the following issues:
1. Check the technical contents and editorial notes in the current draft 
( 1 April – 23 April 2008

2. Discussion on possible simplification of both the primary module and extension module by keeping the current structure of the IMT-Advanced channel model

a. Guideline to work towards the simplification (such as performance metrics) 
( 1 Feb –1 March 2008

b. Relevant simulations if necessary based on the defined guideline ( 1 March – 1 April 2008

c. Comparison of simulation results ( 1 April - 15 April 2008

d. Report to conclude the simplification work ( 15 April -23 April 2008

3. Check the applicability path loss model for Rural Macrocell Test Environment for 800 MHz as defined in SWG-EVAL ( 1 Feb - 1 March 2008

4. Check the penetration loss for all the defined test environments and scenarios. Recommendations from SG3 can be used as the source of input ( 1 March - 1 April 2008

5. Consider relevant activity in WP 3M and take appropriate action if necessary.
The CG will use the working document presented in Att. 6.10 to this Report as a basis for the discussion. This activity should strictly follow the timeline as shown below:

a) Deadline for 2a ( 1 Feb - 1 March 2008

b) Deadline for 3 ( 1 Feb - 1 March 2008

c) Deadline for 2b ( 1 March - 1 April 2008

d) Deadline for 4 ( 1 March - 1 April 2008

e) Deadline for 2c ( 1 April - 15 April 2008

f) Deadline for 2d ( 15 April -23 April 2008

g) Deadline for 1 ( 1 April-23 April 2008

The correspondence group should work with a deadline of 23 April which is one week before the closing date 
of the “IMT-EVAL and Annex 7” correspondence group activity to give that forum activity sufficient time to consider the discussion results.

The Chairman of the CG will be:
	
	Mr. Tommi JÄMSÄ 
	Tel:
+358 40 3442127
Fax:
+358 8 5514344
E-mail: 
tommi.jamsa@elektrobit.com 


ATTACHMENT 6.2
Source: Document 5D/TEMP/42(Rev.1)
Meeting Report of SWG Radio Aspect

Technology SWG Radio Aspects met for 14 periods (plus evening sessions) during this 1st meeting of ITU-R WP 5D.  Between 35 and 70 delegates were present at each SWG session.  The following documents were addressed:

	5D/
	Title
	Contributor(s)

	3
	Report and output of Correspondence Group on IMT.TECH
	Vodafone Group Services Ltd., 
AT&T Inc.

	7
	Proposed Amendments to [IMT.TECH]
	Institute of Electrical and Electronics Engineers (IEEE)

	15
	Proposed Amendments to IMT.TECH
	United States of America

	21
	Proposed Amendments to IMT.TECH
	United Kingdom

	29
	Proposals on peak spectral efficiency VALUES
	United Kingdom

	31
	Preparation of the Report IMT.TECH
	Canada

	35
	Proposed Amendments to IMT.TECH
	Intel Corporation

	41
	Comments on the peak data rate requirements
	Korea (Rep. of)

	51
	Proposed the technology requirements for Circular Letter Annex 4
	China (People’s Republic of)

	58
	Proposal for [IMT.TECH] based on Report and output of Correspondence Group 
	China (People's Republic of)

	66
	Technical system performance related for IMT‑Advanced Radio Interface
	Telefon AB-LM Ericsson, Nokia Corporation, Nokia-Siemens Networks, Elektrobit Corporation

	73
	Method of work to complete draft new Report ITU‑R M.[IMT.TECH] and finalized Circular Letter on IMT-Advanced
	Acting Chairman of WP 5D and Chairman of AH Workplan of WP 5D

	80
	On the requirements for IMT-Advanced
	Alcatel-Lucent France, Telefon AB-LM Ericsson, Motorola Inc., Nokia Corporation, Nokia Siemens Networks, NTT DoCoMo, Telecom Italia

	87
	Proposed texts and the values of minimum requirements for a PDN Report M.[IMT.TECH]
	Japan

	91
	Contribution to [IMT.TECH]
	Director, Radiocommunication Bureau (on behalf of the Telecomminucations Industry Association)


The following output documents were produced from this meeting:

Draft text for Report IMT.TECH – (see Att. 6.11 to this Report)

During the period between WP 8F #22 and this first meeting of WP 5D #1, a correspondence activity drafted a new baseline document (5D/3) for the IMT.TECH Report.  This document was modified during this first meeting of WP 5D to include comments from the contributions above, along with other comments from the participants.  

It was the goal of this activity to produce a finished IMT.TECH document at the end of this meeting.  The main drafting activity of this group was focused on Chapter 4 (minimum requirements).  However, even with the substantial meeting time allotted during this meeting it was not possible to reach consensus on many of the proposed values and concepts needed to complete the IMT.TECH Report.

At a joint session of IMT.TECH, IMT.EVAL, and Ad-Hoc circular letter which was held during the third period of WP 5D #1 on 31 January 2008, it was decided to postpone the IMT.TECH Report until the next meeting of WP 5D.

In order to progress the work, the group decided that a correspondence activity will be initiated between this meeting and the next meeting of WP 5D with the following terms of reference:

“To have discussion towards resolving the requirements in Section 4 of Report IMT-TECH.  The goal of this activity is to converge on as many values and concepts as possible by 16 April 2008, thus facilitating consensus at the next meeting.”

The Chairman of SWG Radio Aspects would like to thank the delegates for their dedication and persistence in this attempt to complete the IMT.TECH report.  In particular, the Chairman would like to thank our editor, Mr. Adam Pollard of Vodafone, for his continued excellent work and patience in leading the drafting sessions of this group.

Marc GRANT
Chairman, SWG Radio Aspects 
(Box # 213)

Annex 1

Detailed Workplan for IMT.TECH
	Title
	Requirements related to technical system performance for IMT-Advanced Radio Interface(s)

	Identifier
	M.[IMT.TECH]

	Document type
	[Report]

	ITU-R WP 8F Lead Group
	WG-TECH.

	Sub-Group Chair 
	Mr. Marc B. GRANT, [AT&T], [USA]
E-mail: [marc.grant@att.com]; Tel: [+1 512 372 5834]

	Editor
	TBD

	Focus for scope and work
	IMT.TECH describes requirements related to technical system performance for IMT-Advanced candidate radio interfaces.  These requirements are used in the development IMT.EVAL, and will be attached as Annex 4 to the Circular Letter to be sent announcing the process for IMT-Advanced candidacy.

IMT.TECH also provides the necessary background information about the individual requirements (technology enablers) and the justification for the items and values chosen. Provision of such background information is needed for wider reference and understanding.

IMT.TECH is based on the ongoing development activities from external research and technology organizations.  The information in IMT.TECH will also feed in to the IMT.SERV document.  IMT.TECH provides the radio interface requirements which will be used in the development of IMT.RADIO

	Related documents


	Recommendation ITU-R M.[IMT.SERV] 
Recommendation ITU-R M.1768
Report ITU-R M.2079 

Report ITU-R M.2078

Recommendation ITU-R M.1645
Report ITU-R M.2072

Report ITU-R M.2038

Report ITU-R M.2074

Recommandation ITU-R M.1225

ITU-T Recommandation Q.1751

ITU-T Recommandation Q.1761

ITU-T Recommandation Q.1711

ITU-T Recommandation Q.1721

ITU-T Recommandation Q.1731

ITU-T Recommendation Q.1703]



	Milestones
	Meeting # 18

•
Discuss for future deliverables
Meeting # 19

•
Discuss the focus area and scope 
Meeting # 20

•
Discuss the focus area and scope 
Meeting # 21

•
Discuss and finalize the focus area and scope 
•
Receive a request for WG-TECH related items from AH-CL

•
Produce micro workplan / milestones for M.[IMT.TECH]

•
Discuss document structure and table of contents

•
Create a internal Liaison to AH-CL and WG-SERV
•
Identify what kind of radio technology enablers and capabilities need to be considered for preparation towards future work
•
Develop working document and liaise to SWG-Service to keep consistency with M.[IMT.SERV]. (To determine required technological requirement from service perspective)
Meeting # 22

•
Finalize scope and document structure
•
Discuss the contents of the documents
•
Develop working document and liaise to AH-CL and SWG‑Service to keep consistency with the circular letter and also M.[IMT.SERV]. (To determine required technological requirement from service perspective)
· Receive the comments from SWG-Service and revise working document

•
Stabilize the contents of documents and liaise to SWG-Service and External organisations for review
WP 5D Meeting # 1

•
Provide updated information to AH-CL and SWG EVAL as required

· Initiate correspondence activity to complete the work


	
	WP 5D Meeting #2

· Finalize the document and send for approval


ATTACHMENT 6.3
Source: Document 5D/TEMP/44
Meeting Report of SWG M.1457

Technology Sub Working Group M.1457 met three times during WP 5D #1. The agenda of the meetings was available in Document 5D/ADM/21. 

With reference to Revision 8 of Recommendation ITU-R M.1457 (Recommendation ITU-R M.1457-8), updated information was received for IMT-2000 CDMA DS and IMT-2000 CDMA TDD (Document 5D/83), and IMT-2000 TDMA SC (Document 5D/14). Information was also received on IMT-2000 FDMA/TDMA (Document 5D/14) indicating that if the schedule for Revision 8 is confirmed, updated material would be provided for Revision 9. In addition it was also possible to update the table of Abbreviations in Annex 1 of Recommendation ITU-R M.1457 (Document 5D/72). It was possible to successfully complete Revision 8 of Recommendation ITU-R M.1457 according to schedule. A short cover page was also drafted as the front page of this revision. This revision will be submitted to ITU-R SG 5, 18-19 February 2008 for adoption (see Doc. 5/20). 

With reference to Revision 9 of Recommendation ITU-R M.1457, Document 5D/11(Rev.1) proposes Revision 9 of Recommendation ITU-R M.1457 to be finalised at the SG 5 meeting currently scheduled 10-11 November 2008 (i.e., within two meetings according to current schedule); it also proposes to send a liaison statement to EOs on the schedule for Revision 9. The issue was duly discussed: it was decided that it was appropriate to send a LS to EOs on Revision 9, with a clear indication on the uncertainties associated to the current SG structure and meeting dates, pending decisions at the coming SG 5 meeting in February 2008 (additional information will be sent to EOs at the next meeting). It was also noted that this uncertainty makes it difficult to develop a clear view on the timing for Revision 9. An aggressive time schedule heading to the finalisation of Revision 9 in 2008 would have the advantage of ensuring timely delivery of updated material on Recommendation ITU-R M.1457 but, leading to two Revisions in 2008 (i.e. Rev. 8 and Rev. 9) it would strain the activity in the EOs (also taking into account that due to WRC-07 there was an overlap between Rev. 7 and Rev. 8). The possibility to postpone Revision 8 of Recommendation ITU-R M.1457 was also investigated (as mentioned in Document 5D/14) but it was commented that this would cause delay in the delivery of the available updated material on Recommendation ITU-R M.1457. It was decided that the best approach would be to try to stick to the well established annual update of Recommendation ITU-R M.1457, initiating the process toward Revision 9 at the next meeting of WP 5D (pending decision at SG 5) according to the usual meeting cycle of CL/95. It was also decided that it was appropriate to provide indication to SG 5 through the Chairman of WP 5D that a meeting of SG 5 early in the year (throughout the entire study period) would accommodate for the yearly update of Recommendation ITU-R M.1457 (in particular, for year 2009 this would help in ensuring a timely delivery of Revision 9). A liaison statement to EOs on Revision 9 of Recommendation ITU-R M.1457 was subsequently developed (see Att. 6.9).

One contribution (Document 5D/6) was received on the Roadmap that was updated accordingly (see Att. 6.4). Delegates were reminded that it is important to keep the Roadmap up to date.
Finally, information was received on the current activity toward the update of the WiMAX Forum’s Mobile System profile (Document 5D/10).

The Chairman would like to express sincere thanks to all delegates for the productive meeting.

ATTACHMENT 6.4
Source: Document 5D/TEMP/36
Roadmap for current work relevant to future updates of Recommendation ITU‑R M.1457

1
IMT-2000 CDMA Direct Spread

Information on the Roadmap for IMT-2000 CDMA DS, with reference to the main technical improvements.

–
Radio interface

It includes:

–
Additional minimum UE Performance Requirements for non-HSDPA channels based on Enhanced Receiver, Type 1 (Rx Diversity)

–
UE antenna performance evaluation method and requirements

· Extended UMTS 1.7/2.1 GHz

–
Multiple input multiple output antennas (MIMO)

–
RAN improvements

It includes:

–
Continuous connectivity for packet data users

–
Extended WCDMA Cell Range

–
Interface to Control Tower Mounted Amplifiers

–
Higher order modulation in the downlink (64QAM for HSDPA) 

–
Higher order modulation in the uplink (16QAM for HSUPA)

–
Improved L2 support for high data rates

–
UE positioning

It includes:

–
Inclusion of uplink TDOA UE positioning method in the UTRAN specifications

–
Global Navigation Satellite System (GNSS) in UTRAN

–
3G Long Term Evolution

It includes:

–
For radio interface physical layer: Physical channels and mapping of transport channels; Channel coding and physical channel mapping; MIMO and transmit diversity; MBMS functionality in physical layer; Physical layer procedures; Physical layer measurements; UE physical layer capabilities.
–
For radio interface layer 2 and 3: Radio interface protocol architectures; MAC, RLC, PDCP and RRC protocols; Mobility solution based on hard handovers with downlink data forwarding between base stations; UE capabilities.
–
For Radio Network interfaces: Control plane protocols; User plane protocols.
–
For radio transmission and reception: UE radio transmission and reception; Base Station radio transmission and reception; Base Station and UE conformance testing; Requirements for support of Radio Resource Management.
–
Scope of future FDD HSPA Evolution
–
Improvement of the Multimedia Broadcast Multicast Service (MBMS) in UTRAN
–
Further Improved Performance Requirements for UMTS/HSDPA UE (FDD)
–
Dynamically reconfiguring a FDD UE Receiver to reduce power consumption when desired Quality of Service is met
The most updated and complete list of all technical areas currently addressed within 3GPP, together with a description of the current status of the activities, can be found on the 3GPP website www.3gpp.org.
2
IMT-2000 CDMA multi-carrier

The following is an updated Roadmap for IMT-2000 CDMA multi-carrier.

The following air interface projects are currently being considered for inclusion in future updates of IMT-2000 CDMA multi-carrier.

· 3GPP2 Multimedia Services Evaluation Methodology

· A new revision to the AN Minimum Performance Standard to support HRPD Rev. B and BCMCS Rev A access networks

· A new revision to the AT Minimum Performance Standard to support HRPD Rev. B and BCMCS Rev A access terminals

· GALILEO Support

· Interface Flexibility Support (A-Flex)

· Alterations to cdma2000 HRPD AN Spurious Emission Minimum Performance Specifications (MPS)

· Alterations to cdma2000 HRPD AT Spurious Emission Minimum Performance Specifications (MPS)

· Band Class Cleanup

· cdma2000 Evaluation Methodology Development

· DSR Codec for Speech Enabled Services

· Enhanced Call Recovery

· Enhanced cdma2000 Air Interface

· Enhanced cdma2000 System Requirements Document 

· Enhanced Message Service

· Enhanced Security Services

· Enhanced Variable Rate Codec - Wideband 

· Enhancements to IP based over-the-air Device Management

· Expanded Removable User Identity Module Identifier 

· GBA_U support in ‘cdma2000 Application on UICC' and ISIM

· Guidelines for Evaluating the Quality of VoIP over HRPD Rev A

· H.263 Video Codec for 3GPP2 Multimedia Services

· HRPD Emergency Call Support

· Interoperability Test Specification for cdma2000 Air Interface - Rev A

· IOTA Device Management (IOTA-DM)

· IP Broadcast and IP Multicast (BCMCS)

· MEID for Pre Rev D cdma2000 

· MMD Codecs and Transport Protocols 

· Multi-Carrier Support for EV-DV

· Multi-Mode System Selection

· New revision of CDMA Card Application Toolkit (CCAT) Specification 

· Packet Data Access Network Evolution (PDANE)

· Packet Switched Video Telephony (a.k.a. Multimedia Conversational Services)

· Performance Characterization of Multimedia Streaming Services (MSS)

· Point Release of Over-the-Air Service Provisioning Specification

· Priority Service for Next Generation Networks (PS-NGN)

· Proximity Mobility Gateway using the IETF RFC 3963 “Network Mobility (NEMO) Basic Support Protocol”

· Recommended Minimum Performance Standards for cdma2000 Spread Spectrum Base Stations

· Revision A of Mobile Equipment (ME) Conformance Testing for cdma2000 Spread Spectrum Systems 

· Revision B of Signaling Conformance Specification to Support HRPD Rev. B and BCMCS Rev. A.

· Revision B of Test Application Specification for HRPD Rev. B and BCMCS Rev. A. 

· Revision of Parameter Value Assignments

· Signaling Conformance Specification for the Enhanced Multi-flow Packet Applications

· Signaling Conformance Test Specification 

· Simulation Methodology for Multimedia Services

· SMS Revision

· Version update for ""CDMA Card Application Toolkit (CCAT)"" Specification "

· Vocoder Enhancements for Voice Quality and System Capacity Improvements

· Wideband Speech Codec for CDMA2000 Systems Mode 5 Extension 

3
IMT-2000 CDMA TDD

Information on the Roadmap for IMT-2000 CDMA TDD, with reference to the main technical improvements.

–
Multiple input multiple output antennas (MIMO)

–
RAN improvements

It includes:

· Optimization of channelization code utilization for TDD

· 3.84/7.68 Mcps TDD Enhanced Uplink
· Interface to Control Tower Mounted Amplifiers
–
UE positioning

It includes:

–
Inclusion of uplink TDOA UE positioning method in the UTRAN specifications

· Global Navigation Satellite System (GNSS) in UTRAN

–
1.28 Mcps Enhanced Uplink for UTRA TDD

–
3G Long Term Evolution

It includes:

–
For radio interface physical layer: Physical channels and mapping of transport channels; Channel coding and physical channel mapping; MIMO and transmit diversity; MBMS functionality in physical layer; Physical layer procedures; Physical layer measurements; UE physical layer capabilities.
–
For radio interface layer 2 and 3: Radio interface protocol architectures; MAC, RLC, PDCP and RRC protocols; Mobility solution based on hard handovers with downlink data forwarding between base stations; UE capabilities.
–
For Radio Network interfaces: Control plane protocols; User plane protocols.
–
For radio transmission and reception: UE radio transmission and reception; Base Station radio transmission and reception; Base Station and UE conformance testing; Requirements for support of Radio Resource Management.
–
Improvement of the Multimedia Broadcast Multicast Service (MBMS) in UTRAN
The most updated and complete list of all technical areas currently addressed within 3GPP, together with a description of the current status of the activities, can be found on the 3GPP website www.3gpp.org.

4
IMT-2000 TDMA single-carrier

Current activities which aim to further enhance the capabilities of TDMA-SC as well as provide service transparency with CDMA Direct Spread, include:
–
Enhanced Power Control

–
GERAN MS and BTS Conformance tests for GERAN interface evolution.

· Support of wideband AMR conformance testing in GERAN.

· Multiple antenna receiver enhancement.
· Control channel signalling improvements.
· Reduction of PS service interruption in dual transfer mode.
–
GERAN evolution including Dual Carrier mode.

· EarlyTBF establishment.

· Latency reduction.

· DTM handover including A/Gb mode and inter-RAT handover.

· AMR for voice group calls.

· SMS to group calls.

–
Support for Global Navigation Satellite Systems

–
Generic Access to A/Gb interface

–
Enhancements of Voice Group Call Service (VGCS) in public networks
–
Definition of MS Antenna minimum performance requirements

–
Location Services enhancements

–
Support for handover between GERAN/UTRAN and GAN mode

–
Support for GERAN/LTE interworking

–
Enhanced Uplink performance

5
IMT-2000 FDMA/TDMA

ETSI Technical Committee DECT is working on the following topics that are relevant for IMT‑2000 and beyond.

· Technical Reports describing the features of ‘New Generation DECT’ and defining the requirements for the different phases

· Technical Specification for “New Generation DECT” part 1: wideband voice service

· Technical Specifications for “New Generation DECT” part 2: IP packet data service

· Update of the DECT base standard to cover the additional features of the new profiles

· Update of the DECT packet radio standard

· Update of the Generic Access Profile (GAP)

· Test specifications for ‘New Generation DECT’

6
IMT-2000 OFDMA TDD WMAN

The following amendment to IEEE Std 802.16 was approved as an IEEE Standard on 27 September 2007:

* IEEE Std 802.16g: IEEE Standard for Local and Metropolitan Area Networks - Part 16: Air Interface for Fixed and Mobile Broadband Wireless Access Systems - Amendment 3: Management Plane Procedures and Services

The IEEE 802.16 Working Group is developing the following projects as draft amendments to IEEE Std 802.16:

* P802.16h: Amendment to IEEE Standard for Local and Metropolitan Area Networks – Part 16: Air Interface for Fixed Broadband Wireless Access Systems - Improved Coexistence Mechanisms for License-Exempt Operation

* P802.16i: Draft Amendment to IEEE Standard for Local and Metropolitan Area Networks – Part 16: Air Interface for Broadband Wireless Access Systems – Mobile Management Information Base

* P802.16j: Draft Amendment to IEEE Standard for Local and Metropolitan Area Networks – Part 16: Air Interface for Fixed and Mobile Broadband Wireless Access Systems – Multihop Relay Specification

* P802.16m: Draft IEEE Standard for Local and metropolitan area networks – Part 16: Air Interface for Fixed and Mobile Broadband Wireless Access Systems – Advanced Air Interface

The IEEE 802.16 Working Group is developing the following project as a draft revision of IEEE Std 802.16:

* P802.16 (Revision): Draft IEEE Standard for Local and Metropolitan Area Networks - Part 16: Air Interface for Broadband Wireless Access Systems

This revision project will incorporate the material from IEEE Std 802.16-2004, IEEE 802.16e-2005, IEEE 802.16f-2005, and IEEE 802.16g-2007. Material from the P802.16i draft may also be included. The project will update the existing material regarding the air interface for both the TDD and FDD cases.

ATTACHMENT 6.5
Source: Document 5D/TEMP/38
Meeting Report of SWG M.1580/81
Sub Working Group M.1580/81 was established by WG TECHNOLOGY and met 2 times with overall 5 periods. Three input contributions – Documents 5D/25, 5D/81 and 5D/82 – were addressed to this Sub Working Group. After the approval of the agenda (Document 5D/ADM/22) the input contributions have been presented followed by a discussion of the working method.

Detailed Workplan

As part of the discussions, it was agreed to prepare a detailed workplan for this Sub Working Group which can be found in Att. 2.9 to this Report.
It is needed to emphasise, that to continue the work on further updating Recommendations ITU-R M.1580 and ITU-R M.1581 a common understanding of the scope and application of and the essential information in Recommendations ITU-R M.1580 and M.1581 is needed. Views on this are requested to be provided for the 2nd meeting of WP 5D.

Depending on the discussions at the 2nd meeting a liaison statement to external organisations might be of benefit to inform them about the achieved work.

Finalisation of the update of Recommendations ITU-R M.1580 and ITU-R M.1581 is planned for the 3rd meeting of WP 5D, which would be approximately one year after approval of Recommendations ITU-R M.1580-2 and ITU-R M.1581-2 at RA-2007.

Update of Recommendations ITU-R M.1580 and ITU-R M.1581

The focus of the further discussions was related to Document 5D/25. Observations were made that some issues (e.g. emission masks, ACLR) in this document are also related to the scope of Recommendations ITU-R M.1580 and ITU-R M.1581. Initiated by these observations, various views were expressed regarding the relevance and application of both recommendations as well as to address those parts of the recommendations which are currently missing and/or marked preliminary/for further study. A common understanding could not be achieved. A particular issue of concern was the word “generic unwanted emissions” in the title and the scope of each recommendation. Consequently some views expressed to delete any information which goes beyond “generic”; others said SWG has to add missing information. Nevertheless the meeting agreed that consistency should be maintained amongst all six RTTs and that consistent information for sharing and co-existence studies are needed with a clear understanding of the relationship between the absolute emission mask and ACLR. 

With reference to Document 5D/25, some administrations/sector members are of the opinion that the way the parameters are specified currently is not sufficient to satisfy the urgent work identified by RA-07 as described in noting c) of both Recommendations. Following the request by the proponents to get detailed information on what content/parameter/data is missing, participants are encouraged to provide a detailed description of what they consider relevant to the urgent work identified by RA-07 as early as possible prior to the next WP 5D meeting. Some administrations offered to provide a preliminary description by the end of this WP 5D meeting. 

At the end of the discussions it was thought by the majority of the meeting that according decisions might have to be done on a higher level. On the particular aspect about the requirements and relevance of Recommendation ITU-R M.1581 with regard to “global circulation criteria for IMT-2000 user terminals” it could not be concluded either.

Other aspects in Document 5D/25 directly proposed changes which were included in the enclosed revisions (see Appendix 2 and Appendix 3)

As the source of Document 5D/25, the WiMAX Forum intends to contribute further information to the 2nd June 2008 WP 5D meeting, taking into account the results of discussions in this WP 5D meeting.

It is recommended to carry forward this document to the next meeting of WP 5D as it contains information which has to be reviewed and re-valued together with new input contributions received.

Documents 5D/81 and 5D/82 contain proposals made by 3GPP TSG RAN to update Recommendations ITU-R M.1580-2 and ITU-R M.1581-2 respectively. The purpose of the proposed contribution is to align both recommendations with the latest development of sections 5.1 & 5.3 of Recommendation ITU-R M.1457. It was noted that some values are in square brackets and that 3GPP will work to develop final values for these parameters as a matter of urgency. The meeting agreed to incorporate the proposed changes and will confirm the values in square brackets depending on further contributions. Some editing has been incorporated to ensure alignment with global core specifications in Recommendation ITU-R M.1457.

The updated Recommendations can be found in 

Appendix 2

–
Update of Annex 1 and Annex 3 according to Document 5D/81

–
Annex 6: Change of headlines in Tables 47 and 48

and Appendix 3

–
Update of Annex 1 and Annex 3 according to Document 5D/82

–
Annex 6: Adjustment of naming of Tables 37 and 38 in section 2

Finally I would like to thank all the participants for their active participation in a very interesting meeting and the successful inaugural meeting of this new SWG.

Detailed workplan for SWG M.1580/81 (see Att. 2.9)
Draft revision of Recommendation ITU-R M.1580-2 (see Att. 6.6)
Draft revision of Recommendation ITU-R M.1581-2 (see Att. 6.7)
ATTACHMENT 6.6
Source: Document 5D/TEMP/24
Working document towards a draft revised RECOMMENDATION ITU-R M.1580-2*
Generic unwanted emission characteristics of base stations using 
the terrestrial radio interfaces of IMT‑2000

(Question ITU‑R 229/8)

(2002-2005-2007)

Scope

This Recommendation provides the generic unwanted emission characteristics of base stations using the terrestrial radio interfaces of IMT‑2000.
The ITU Radiocommunication Assembly,

considering

a)
that unwanted emissions consist of both spurious and out-of-band (OoB) emissions according to No. 1.146 of the Radio Regulation (RR) and that spurious and OoB emissions are defined in RR Nos. 1.145 and 1.144, respectively;

b)
that limitation of the maximum permitted levels of unwanted emissions of IMT‑2000 base stations (BS) is necessary to protect other radio systems and services from interference and to enable coexistence between different technologies;

c)
that too stringent limits may lead to an increase in complexity of IMT‑2000 BS;

d)
that every effort should be made to keep limits for unwanted emissions at the lowest possible values taking account of economic factors and technological limitations;

e)
that Recommendation ITU‑R SM.329 relates to the effects, measurements and limits to be applied to spurious domain emissions;

f)
that the same spurious emission limits apply equally to BS of all radio interfaces;

g)
that Recommendation ITU‑R SM.1541 relating to OoB emission specifies generic limits in the OoB domain which generally constitute the least restrictive OoB emission limits and encourages the development of more specific limits for each system;

h)
that the levels of spurious emissions of IMT‑2000 BS shall comply with the limits specified in RR Appendix 3;

j)
that the harmonization of unwanted emission limits will facilitate global use and access to a global market; however national/regional variations in unwanted emission limits may exist;

k)
that additional work is needed in order to define unwanted emission limits for equipment operating in the other bands identified for IMT‑2000 at the World Radiocommunication Conference (Istanbul, 2000) (WRC‑2000);

l)
that unwanted emission limits are dependent on the transmitter emission characteristics, ITU spurious emission limits and national standards and regulations in addition to depending on services operating in other bands,

noting

a)
the work carried out by standardization bodies to define limits to protect other radio systems and services from interference and to enable coexistence between different technologies;

b)
that IMT‑2000 base stations must comply with local, regional, and international regulations for out-of-band and spurious emissions relevant to their operations, wherever such regulations apply;

c)
with regard to Annex 6, IMT‑2000 OFDMA TDD WMAN, additional urgent work, in particular on emission mask and ACLR, is needed to ensure geographical coexistence with other IMT-2000 radio interfaces,

recommends

1
that the unwanted emission characteristics of IMT‑2000 base stations should be based on the limits contained in the technology specific Annexes 1 to 6 which correspond to the radio interface specifications described in § 5.1 to 5.6 of Recommendation ITU‑R M.1457.

NOTE 1 – Except the cases stated in Note 2, Note 3 and Note 4, the unwanted emission limits are defined for BS operating according to the following arrangement: frequency division duplex (FDD) uplink in the band 1 920-1 980 MHz, FDD downlink in the band 2 110-2 170 MHz and time division duplex (TDD) in the band 1 885-1 980 MHz and 2 010-2 025 MHz. Future versions of this Recommendation will include limits applicable to other frequency bands. Subject to further study, it is anticipated that such limits would be similar to those already contained in this Recommendation.

NOTE 2 – The unwanted emission limits defined in Annex 1 are for BS operating one of ,or a combination of, the following arrangements:
–
Frequency division duplex (FDD) uplink in the band 1 920-1 980 MHz, FDD downlink in the band 2 110-2 170 MHz, in Annex 1 referred to as FDD Band I.

–
FDD uplink in the band 1 850-1 910 MHz, FDD downlink in the band 1 930-1 990 MHz, in Annex 1 referred to as FDD Band II.

–
FDD uplink in the band 1 710-1 785 MHz, FDD downlink in the band 1 805-1 880 MHz, in Annex 1 referred to as FDD Band III.

–
FDD uplink in the band 1 710-1 755 MHz, FDD downlink in the band 2 110-2 155 MHz, in Annex 1 referred to as FDD Band IV.

–
FDD uplink in the band 824- 849 MHz, FDD downlink in the band 869-894 MHz, in Annex 1 referred to as FDD Band V.

–
FDD uplink in the band  830- 840 MHz, FDD downlink in the band  875- 885 MHz, in Annex 1 referred to as FDD Band VI.

–
FDD uplink in the band 2 500-2 570 MHz, FDD downlink in the band 2 620-2 690 MHz, in Annex 1 referred to as FDD Band VII.

–
FDD uplink in the band  880-915 MHz, FDD downlink in the band 925-960 MHz, in Annex 1 referred to as FDD Band VIII.

–
FDD uplink in the band 1 749.9-1 784.9 MHz, FDD downlink in the band 1 844.9-1 879.9 MHz, in Annex 1 to referred as FDD Band IX.

–
FDD uplink in the band 1 710-1 770 MHz, FDD downlink in the band 2 110-2 170 MHz, in Annex 1 referred to as FDD Band X.

–
FDD uplink in the band 1 427.9-1 452.9 MHz, FDD downlink in the band 1 475.9-1 500.9 MHz, in Annex 1 referred to as FDD Band XI.
Future versions of this Recommendation will include limits applicable to other frequency bands. Subject to further study, it is anticipated that such limits would be similar to those already contained in this Recommendation.

NOTE 3 – The unwanted emission limits defined in Annex 3 are for BS operating one of or a combination of the following arrangements:
–
time division duplex (TDD) in the band 1 900-1 920 MHz referred to as TDD Band XXXIII and 2 010-2 025 MHz referred to as TDD Band XXXIV;
–
TDD in the band 1 850-1 910 MHz referred to as TDD Band XXXV and 1 930-1 990 MHz referred to as TDD Band XXXVI;
–
TDD in the band 1 910-1 930 MHz referred to as TDD Band XXXVII;
–
TDD in the band 2 570-2 620 MHz referred to as TDD Band XXXVIII.

Future versions of this Recommendation will include limits applicable to other frequency bands. Subject to further study, it is anticipated that such limits would be similar to those already contained in this Recommendation.

NOTE 4 – The unwanted emission limits defined in Annex 6 are for BS operating in the following arrangement:

–
TDD in the band 2 500-2 690 MHz.

Annex 1 –
IMT‑2000 code division multiple access (CDMA) direct spread 
(universal terrestrial radio access (UTRA) FDD) base stations

Annex 2 –
IMT‑2000 CDMA multi-carrier (cdma-2000) base stations

Annex 3 – 
IMT‑2000 CDMA TDD (UTRA TDD) base stations

Annex 4 – 
IMT‑2000 time division multiple access (TDMA) single-carrier (UWC-136) 
base stations

Annex 5 – 
IMT‑2000 frequency division multiple access (FDMA)/TDMA 
(digital enhanced cordless telecommunications (DECT)) base stations

Annex 6 – 
IMT‑2000 OFDMA TDD WMAN base stations.

Annex 1

IMT‑2000 (code division multiple access (CDMA) direct spread (universal terrestrial radio access (UTRA) FDD) base stations

1
Measurement uncertainty

Values specified in this Annex differ from those specified in Recommendation ITU‑R M.1457 since values in this Annex incorporate test tolerances defined in Recommendation ITU‑R M.1545.

2
Spectrum mask

2.1
UTRA spectrum mask

The mask defined in Tables 1 to 4 below may be mandatory in certain regions. In other regions this mask may not be applied.

For regions where this clause applies, the requirement should be met by a BS transmitting on a single radio frequency (RF) carrier configured in accordance with the manufacturer’s specification. Emissions should not exceed the maximum level specified in Tables 1 to 4 for the appropriate BS maximum output power, in the frequency range from (f  2.5 MHz to (fmax from the carrier frequency, where:

–
(f is the separation between the carrier frequency and the nominal –3 dB point of the measuring filter closest to the carrier frequency.

–
f_offset is the separation between the carrier frequency and the centre of the measurement filter:

–
f_offsetmax is either 12.5 MHz or the offset to the BS transmit band edge, whichever is the greater.

–
(fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.

TABLE 1a
Spectrum emission mask values, BS maximum output power P ( 43 dBm

	Frequency offset of measurement
filter –3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Requirement
Bands I, II, III, IV, V, VII, VIII, X
	Additional requirements Bands II, IV, V, X(1)
	Measurement bandwidth

	2.5 MHz ( (f  2.7 MHz
	2.515 MHz ( f_offset  2.715 MHz
	(12.5 dBm
	−15 dBm
	30 kHz

	2.7 MHz ( (f  3.5 MHz
	2.715 MHz ( f_offset  3.515 MHz
	(12.5 ( 15(
(f_offset ( 2.715) dBm
	−15 dBm
	30 kHz

	
	3.515 MHz ( f_offset  4.0 MHz
	(24.5 dBm
	NA
	30 kHz

	3.5 MHz ( (f  (fmax
	4.0 MHz ( f_offset  f_offsetmax
	(11.5 dBm
	−13 dBm(2)
	1 MHz

	
	
	
	
	

	(1)
The minimum requirement for operation in Bands II, IV, V, X is the lower power of the minimum requirement for Bands I, II, III, IV, V, VII, VIII and the additional requirement for Bands II, IV, V, X.
(2) 
For operation in Band V, the measurement bandwidth of this requirement shall be 100 kHz.


TABLE 2a
Spectrum emission mask values, BS maximum output power 39 ( P < 43 dBm

	Frequency offset of measurement
filter –3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Requirement
Bands I, II, III, IV, V, VII, VIII, X
	Additional requirements Bands II, IV, V, X(1)
	Measurement bandwidth

	2.5 MHz ( (f < 2.7 MHz
	2.515 MHz ( f_offset < 2.715 MHz
	(12.5 dBm
	−15 dBm
	30 kHz

	2.7 MHz ( (f < 3.5 MHz
	2.715 MHz ( f_offset < 3.515 MHz
	(12.5 ( 15(
(f_offset ( 2.715) dBm
	−15 dBm
	30 kHz

	
	3.515 MHz ( f_offset < 4.0 MHz
	(24.5 dBm
	NA
	30 kHz

	3.5 MHz ( (f < 7.5 MHz
	4.0 MHz ( f_offset < 8.0 MHz
	(11.5 dBm
	−13 dBm(2)
	1 MHz

	7.5 MHz ( (f ( (fmax MHz
	8.0 MHz ( f_offset < f_offsetmax
	P ( 54.5 dBm
	−13 dBm(2)
	1 MHz

	(1)
The minimum requirement for operation in Bands II, IV, V, X is the lower power of the minimum requirement for Bands I, II, III, IV, V, VII, VIII and the additional requirement for Bands II, IV, V, X.
(2) 
For operation in Band V, the measurement bandwidth of this requirement shall be 100 kHz.


TABLE 3a
Spectrum emission mask values, BS maximum output power 31 ( P < 39 dBm

	Frequency offset of measurement
filter –3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Requirement
Bands I, II, III, IV, V, VII, VIII, X
	Additional requirements Bands II, IV, V, X(1)
	Measurement bandwidth

	2.5 MHz ( (f < 2.7 MHz
	2.515 MHz ( f_offset < 2.715 MHz
	P – 51.5 dBm
	−15 dBm
	30 kHz

	2.7 MHz ( (f < 3.5 MHz
	2.715 MHz ( f_offset < 3.515 MHz
	P – 51.5 ( 15
(f_offset ( 2.715) dBm
	−15 dBm
	30 kHz

	
	3.515 MHz ( f_offset < 4.0 MHz
	P – 63.5 dBm
	NA
	30 kHz

	3.5 MHz ( (f < 7.5 MHz
	4.0 MHz ( f_offset < 8.0 MHz
	P – 50.5 dBm
	−13 dBm(2)
	1 MHz

	7.5 MHz ( (f  ( (fmax MHz
	8.0 MHz ( f_offset < f_offsetmax
	P – 54.5 dBm
	−13 dBm(2)
	1 MHz

	(1)
The minimum requirement for operation in Bands II, IV, V, X is the lower power of the minimum requirement for Bands I, II, III, IV, V, VII, VIII and the additional requirement for Bands II, IV, V, X.
(2)
For operation in Band V, the measurement bandwidth of this requirement shall be 100 kHz.


TABLE 4a
Spectrum emission mask values, BS maximum output power P < 31 dBm

	Frequency offset of measurement
filter –3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Requirement Bands I, II, III, IV, V, VII, VIII, X
	Measurement bandwidth

	2.5 MHz ( (f < 2.7 MHz
	2.515 MHz ( f_offset < 2.715 MHz
	(20.5 dBm
	30 kHz

	2.7 MHz ( (f < 3.5 MHz
	2.715 MHz ( f_offset < 3.515 MHz
	(20.5 ( 15(
(f_offset ( 2.715) dBm
	30 kHz

	
	3.515 MHz ( f_offset < 4.0 MHz
	(32.5 dBm
	30 kHz

	3.5 MHz ( (f < 7.5 MHz
	4.0 MHz ( f_offset < 8.0 MHz
	(19.5 dBm
	1 MHz

	7.5 MHz ( (f ( (fmax MHz
	8.0 MHz ( f_offset < f_offsetmax
	(23.5 dBm
	1 MHz


2.2
E-UTRA (LTE) spectrum mask

The Operating band unwanted emission limits are defined from 10 MHz below the lowest frequency of the BS transmitter operating band up to 10 MHz above the highest frequency of the BS transmitter operating band. 

The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier) and for all transmission modes foreseen by the manufacturer's specification. 

The unwanted emission limits in the part of the operating band that falls in the spurious domain are consistent with Recommendation ITU-R SM.329.
Emissions should not exceed the maximum level specified in Tables below, where:

–
(f is the separation between the channel edge frequency and the nominal -3 dB point of the measuring filter closest to the carrier frequency.

–
f_offset is the separation between the channel edge frequency and the centre of the measuring filter.

–
f_offsetmax is the offset to the frequency 10 MHz outside the BS transmitter operating band.

–
(fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.
For a multicarrier E-UTRA BS the definitions above apply to the lower edge of the carrier transmitted at the lowest carrier frequency and the higher edge of the carrier transmitted at the highest carrier frequency.
The requirements of either § 2.2.1 or§ 2.2.2 shall apply.
The Additional operating band unwanted emission limits defined in § 2.2.2.1 may be mandatory in certain regions. In other regions it may not apply.
2.2.1
E-UTRA spectrum mask (Category A)

For E-UTRA BS operating in Bands V, VI and VIII, emissions shall not exceed the maximum levels specified in Table 1b-a) to 1b-c).

TABLE 1b
1b-a) General operating band unwanted emission limits for 1.4 MHz channel bandwidth 
(E-UTRA bands <1 GHz) for Category A
	Frequency offset of measurement filter ‑3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measure
ment bandwidth (Note 1)

	0 MHz ( (f < 1.4 MHz
	0.05 MHz ( f_offset < 1.45 MHz
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	100 kHz

	1.4 MHz ( (f < 2.8 MHz
	1.45 MHz ( f_offset < 2.85 MHz
	–11 dBm
	100 kHz

	2.8 MHz ( (f ( (fmax
	2.85 MHz ( f_offset < f_offsetmax
	–13 dBm
	100 kHz


1b-b) General operating band unwanted emission limits for 3 MHz channel bandwidth 
(E-UTRA bands <1 GHz) for Category A
	Frequency offset of measurement filter ‑3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measure
ment bandwidth (Note 1)

	0 MHz ( (f < 3 MHz
	0.05 MHz ( f_offset < 3.05 MHz
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	100 kHz

	3 MHz ( (f ( (fmax
	6.05 MHz ( f_offset < f_offsetmax
	–13 dBm
	100 kHz


1b-c) General operating band unwanted emission limits for 5, 10, 15 and 20 MHz channel bandwidth (E-UTRA bands <1 GHz) for Category A
	Frequency offset of measurement filter ‑3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measure
ment bandwidth (Note 1)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz

	5 MHz ( (f < 10 MHz
	5.05 MHz ( f_offset < 10.05 MHz
	–14 dBm
	100 kHz

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax
	–13 dBm
	100 kHz


For E-UTRA BS operating in Bands I, II, III, IV, VII, IX, X, and XI, emissions shall not exceed the maximum levels specified in Table 1b-d) to 1b-f):

1b-d) General operating band unwanted emission limits for 1.4 MHz channel bandwidth 
(E-UTRA bands >1 GHz) for Category A
	Frequency offset of measurement filter ‑3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measure
ment bandwidth (Note 1)

	0 MHz ( (f < 1.4 MHz
	0.05 MHz ( f_offset < 1.45 MHz
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	100 kHz

	1.4 MHz ( (f < 2.8 MHz
	1.45 MHz ( f_offset < 2.85 MHz
	–11 dBm
	100 kHz

	2.8 MHz ( (f ( (fmax
	3.3 MHz ( f_offset < f_offsetmax
	–13 dBm
	1 MHz


1b-e) General operating band unwanted emission limits for 3 MHz channel bandwidth 
(E-UTRA bands >1 GHz) for Category A
	Frequency offset of measurement filter ‑3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measure
ment bandwidth (Note 1)

	0 MHz ( (f < 3 MHz
	0.05 MHz ( f_offset < 3.05 MHz
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	100 kHz

	3 MHz ( (f < 6 MHz
	3.05 MHz ( f_offset < 6.05 MHz
	–15 dBm
	100 kHz

	6 MHz ( (f ( (fmax
	6.5 MHz ( f_offset < f_offsetmax
	–13 dBm
	1 MHz


1b-f) General operating band unwanted emission limits for 5, 10, 15 and 20 MHz channel bandwidth (E-UTRA bands >1 GHz) for Category A
	Frequency offset of measurement filter ‑3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measure
ment bandwidth (Note 1)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz

	5 MHz ( (f < 10 MHz
	5.05 MHz ( f_offset < 10.05 MHz
	–14 dBm
	100 kHz

	10 MHz ( (f ( (fmax
	10.5 MHz ( f_offset < f_offsetmax
	–13 dBm
	1 MHz


2.2.2
E-UTRA spectrum mask (Category B)

For E-UTRA BS operating in Bands V, VI, and VIII, emissions shall not exceed the maximum levels specified in Table 2b-a) to 2b-c):

TABLE 2b
2b-a) General operating band unwanted emission limits for 1.4 MHz channel bandwidth 
(E-UTRA bands <1 GHz) for Category B
	Frequency offset of measurement filter ‑3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measure
ment bandwidth (Note 1)

	0 MHz ( (f < 1.4 MHz
	0.05 MHz ( f_offset < 1.45 MHz
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	100 kHz

	1.4 MHz ( (f < 2.8 MHz
	1.45 MHz ( f_offset < 2.85 MHz
	–11 dBm
	100 kHz

	2.8 MHz ( (f ( (fmax
	2.85 MHz ( f_offset < f_offsetmax
	–16 dBm
	100 kHz


2b-b) General operating band unwanted emission limits for 3 MHz channel bandwidth 
(E-UTRA bands <1 GHz) for Category B
	Frequency offset of measurement filter ‑3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measure
ment bandwidth (Note 1)

	0 MHz ( (f < 3 MHz
	0.05 MHz ( f_offset < 3.05 MHz
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	100 kHz

	3 MHz ( (f < 6 MHz
	3.05 MHz ( f_offset < 6.05 MHz
	–15 dBm
	100 kHz

	6 MHz ( (f ( (fmax
	6.05 MHz ( f_offset < f_offsetmax
	–16 dBm
	100 kHz


2b-c) General operating band unwanted emission limits for 5, 10, 15 and 20 MHz channel bandwidth (E-UTRA bands <1 GHz) for Category B
	Frequency offset of measurement filter ‑3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measure
ment bandwidth (Note 1)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz

	5 MHz ( (f < 10 MHz
	5.05 MHz ( f_offset < 10.05 MHz
	–14 dBm
	100 kHz

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax
	–16 dBm
	100 kHz


For E-UTRA BS operating in Bands I, II, III, IV, VII, IX, X, and XI emissions shall not exceed the maximum levels specified in Table 2b-d) to 2b-f):

2b-d) General operating band unwanted emission limits for 1.4 MHz channel bandwidth 
(E-UTRA bands >1 GHz) for Category B
	Frequency offset of measurement filter ‑3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measure
ment bandwidth (Note 1)

	0 MHz ( (f < 1.4 MHz
	0.05 MHz ( f_offset < 1.45 MHz
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	100 kHz 

	1.4 MHz ( (f < 2.8 MHz
	1.45 MHz ( f_offset < 2.85 MHz
	–11 dBm
	100 kHz 

	2.8 MHz ( (f ( (fmax
	3.3 MHz ( f_offset < f_offsetmax 
	–15 dBm
	1 MHz


2b-e) General operating band unwanted emission limits for 3 MHz channel bandwidth 
(E-UTRA bands >1 GHz) for Category B
	Frequency offset of measurement filter ‑3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measure
ment bandwidth (Note 1)

	0 MHz ( (f < 3 MHz
	0.05 MHz ( f_offset < 3.05 MHz
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	100 kHz 

	3 MHz ( (f < 6 MHz
	3.05 MHz ( f_offset < 6.05 MHz
	–15 dBm
	100 kHz 

	6 MHz ( (f ( (fmax
	6.5 MHz ( f_offset < f_offsetmax 
	–15 dBm
	1 MHz


2b-f) General operating band unwanted emission limits for 5, 10, 15 and 20 MHz channel bandwidth (E-UTRA bands >1 GHz) for Category B
	Frequency offset of measurement filter ‑3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measure
ment bandwidth (Note 1)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < 10 MHz
	5.05 MHz ( f_offset < 10.05 MHz
	–14 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.5 MHz ( f_offset < f_offsetmax 
	–15 dBm
	1 MHz 


2.2.2.1
E-UTRA spectrum mask (additional limits)

The following requirements may apply in certain regions. For E-UTRA BS operating in Bands V, VI, emissions shall not exceed the maximum levels specified in Table 3b.

TABLE 3b
Additional operating band unwanted emission limits for E-UTRA bands <1 GHz
	Channel band
width
	Frequency offset of measurement filter ‑ 3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum require
ment
	Measure
ment bandwidth (Note 1)

	1.4 MHz
	0 MHz ( (f < 1 MHz
	0.005 MHz ( f_offset < 0.995 MHz
	–14 dBm
	10 kHz 

	3 MHz
	0 MHz ( (f < 1 MHz
	0.015 MHz ( f_offset < 0.985 MHz
	–13 dBm
	30 kHz 

	5 MHz
	0 MHz ( (f < 1 MHz
	0.015 MHz ( f_offset < 0.985 MHz
	–15 dBm
	30 kHz 

	10 MHz
	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 0.95 MHz
	–13 dBm
	100 kHz 

	15 MHz
	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 0.95 MHz
	–15 dBm
	100 kHz 

	20 MHz
	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 0.95 MHz
	–16 dBm
	100 kHz 

	1.4 MHz

3 MHz

5 MHz

10 MHz

15 MHz

20 MHz
	1 MHz ( (f < (fmax 
	1.05 MHz ( f_offset < f_offsetmax 
	–13 dBm
	100 kHz


For E-UTRA BS operating in Bands II, IV, and X, emissions shall not exceed the maximum levels specified in Table 4b.

TABLE 4b
Additional operating band unwanted emission limits for E-UTRA bands>1 GHz
	Channel band
width
	Frequency offset of measurement filter ‑3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum require
ment
	Measure
ment bandwidth (Note 1)

	1.4 MHz
	0 MHz ( (f < 1 MHz
	0.005 MHz ( f_offset < 0.995 MHz
	–14 dBm
	10 kHz 

	3 MHz
	0 MHz ( (f < 1 MHz
	0.015 MHz ( f_offset < 0.985 MHz
	–13 dBm
	30 kHz 

	5 MHz
	0 MHz ( (f < 1 MHz
	0.015 MHz ( f_offset < 0.985 MHz
	–15 dBm
	30 kHz 

	10 MHz
	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 0.95 MHz
	–13 dBm
	100 kHz 

	15 MHz
	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 0.95 MHz
	–15 dBm
	100 kHz 

	20 MHz
	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 0.95 MHz
	–16 dBm
	100 kHz 

	1.4 MHz

3 MHz

5 MHz

10 MHz

15 MHz

20 MHz
	1 MHz ( (f < (fmax 
	1.5 MHz ( f_offset < f_offsetmax 
	–13 dBm
	1 MHz


Note 1 – As a general rule for the requirements in Tables 6.6.3.2-1 to 6.6.3.2-12, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth can be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
3
Adjacent channel leakage power ratio

Adjacent channel leakage power ratio (ACLR) is the ratio of the transmitted power to the power measured after a receiver filter in the adjacent channel(s). 
3.1
ACLR for UTRA

For UTRA, both the transmitted power and the received power are measured through a matched filter (root raised cosine and roll-off 0.22) with a noise power bandwidth equal to the chip rate. The requirements should apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer’s specification.

The limit for ACLR should be as specified in Table 5a.

TABLE 5a
BS ACLR limits for UTRA
	BS channel offset below the first or above the last carrier frequency used
(MHz)
	ACLR limit
(dB)

	5
	44.2

	10
	49.2

	NOTE 1 – In certain regions, the adjacent channel power (the root raised cosine (RRC) filtered mean power centred on an adjacent channel frequency) should be less than or equal to −7.2 dBm/3.84 MHz (for Band I, Band IX and Band XI) or +2.8 dBm/3.84 MHz (for Band VI) or as specified by the ACLR limit, whichever is the higher.


3.1
ACLR for E-UTRA (LTE)

The ACLR is defined with a square filter of bandwidth equal to the transmission bandwidth configuration of the transmitted signal (BWConfig) centered on the assigned channel frequency and a filter centered on the adjacent channel frequency according to the tables below. The transmission bandwidth configuration is as specified in Table 5b.

TABLE 5b
Downlink transmission bandwidth configuration BWConfig 

	Channel bandwidth BWChannel [MHz]
	1.4
	3 
	5
	10
	15
	20

	Transmission bandwidth configuration (BWConfig) [MHz]
	1.095
	2.715
	4.515
	9.015
	13.515
	18.015


For areas where Category A limits for spurious emissions, as defined in Recommendation ITU‑R SM.329 apply, either the ACLR limits in the tables below or the absolute limit of [‑13 dBm/MHz] apply, whichever is less stringent.

For areas where Category B limits for spurious emissions, as defined in Recommendation ITU‑R SM.329 apply, either the ACLR limits in the tables below or the absolute limit of [‑15 dBm/MHz] apply, whichever is less stringent.

For operation in paired spectrum, the ACLR shall be higher than the value specified in Table 5c.
TABLE 5c
BS ACLR limits for E-UTRA (LTE)

	E-UTRA transmitted signal channel bandwidth BWChannel [MHz] 
	BS adjacent channel centre frequency offset below the first or above the last carrier centre frequency used
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	1.4, 3.0, 5, 10, 15, 20
	BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	[45] dB

	
	2 x BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	[45] dB

	
	BWChannel /2 + 2.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	[45] dB

	
	BWChannel /2 + 7.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	[45] dB

	NOTE 1 – BWChannel and BWConfig are the channel bandwidth and transmission bandwidth configuration of the E-UTRA transmitted signal on the assigned channel frequency.

NOTE 2 – The RRC filter shall be equivalent to a root raised cosine filter with roll-off 0.22 with a chip rate as defined in this table.


4
Transmitter spurious emission (conducted)

The spurious emission is measured at the BS RF output port.
For UTRA, the requirement applies at frequencies within the specified frequency ranges, which are more than 12.5 MHz under the first carrier frequency used or more than 12.5 MHz above the last carrier frequency used. 

For E-UTRA (LTE), the requirement applies at frequencies within the specified frequency ranges , excluding the frequency range from 10 MHz below the lowest frequency of the BS transmitter operating band up to 10 MHz above the highest frequency of the BS transmitter operating band.
The requirement below should apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer’s specification.
Unless otherwise stated, all requirements are measured as mean power (r.m.s.).

4.1
Mandatory requirements

The requirements of either§ 4.1.1 or§ 4.1.2 applies.

4.1.1
Category A

The following requirements should be met in areas where Category A limits for spurious emissions, as defined in Recommendation ITU‑R SM.329, are applied.

The power of any spurious emission should not exceed the limit specified in Table 6.

TABLE 6

BS spurious emission limit, Category A

	Band
	Maximum level
	Measurement bandwidth
	Note

	9 kHz-150 kHz
	(13 dBm
	1 kHz
	Bandwidth as in
Recommendation ITU‑R SM.329, § 4.1

	150 kHz-30 MHz
	
	10 kHz
	Bandwidth as in 
Recommendation ITU‑R SM.329, § 4.1

	30 MHz-1 GHz
	
	100 kHz
	Bandwidth as in
Recommendation ITU‑R SM.329, § 4.1

	1 GHz-12.75 GHz
	
	1 MHz
	Upper frequency as in
Recommendation ITU‑R SM.329, § 2.5 Table 1


4.1.2
Category B

4.1.2.1
Category B for UTRA

The following requirements should be met in areas where Category B limits for spurious emissions, as defined in Recommendation ITU‑R SM.329, are applied.

The power of any spurious emission should not exceed the limit specified in Tables 7a) and 7b).

TABLE 7

a)  BS mandatory spurious emission limits, operating Band I, II, III, IV, VII, X (Category B)

	Band
	Maximum level
	Measurement 
bandwidth
	Note

	9 ( 150 kHz
	(36 dBm
	1 kHz
	(1)

	150 kHz ( 30 MHz
	(36 dBm
	10 kHz
	(1)

	30 MHz ( 1 GHz
	(36 dBm
	100 kHz
	(1)

	1 GHz ( Flow – 10 MHz
	(30 dBm
	1 MHz
	(1)

	Flow – 10 MHz ( Fhigh + 10 MHz
	(15 dBm
	1 MHz
	(2)

	Fhigh + 10 MHz ( 12.75 GHz
	(30 dBm
	1 MHz
	(3)


b)  BS mandatory spurious emission limits, operating Band V, VIII (Category B)

	Band
	Maximum level
	Measurement 
bandwidth
	Note

	9 ( 150 kHz
	(36 dBm
	1 kHz
	(1)

	150 kHz ( 30 MHz
	(36 dBm
	10 kHz
	(1)

	30 MHz ( Flow – 10 MHz
	(36 dBm
	100 kHz
	(1)

	Flow – 10 MHz ( Fhigh + 10 MHz
	(16 dBm
	100 kHz
	(2)

	Fhigh + 10 MHz ( 1 GHz
	(36 dBm
	100 kHz
	(1)

	1 GHz ( 12.75 GHz
	(30 dBm
	1 MHz
	(3)

	(1)
Bandwidth as in Recommendation ITU‑R SM.329, § 4.1.

(2)
Limit based on Recommendation ITU‑R SM.329, § 4.3 and Annex 7.

(3)
Bandwidth as in Recommendation ITU‑R SM.329, § 4.1. Upper frequency as in Recommendation ITU‑R SM.329, § 2.5 Table 1.

Flow:
the lowest downlink frequency of the operating band.

Fhigh:
the highest downlink frequency of the operating band.


4.1.2.2
Category B for E-UTRA

The following requirements should be met in areas where Category B limits for spurious emissions, as defined in Recommendation ITU‑R SM.329, are applied.

The power of any spurious emission should not exceed the limit specified in Tables 7c.

TABLE 7c

	Band
	Maximum Level
	Measure-ment Bandwidth
	Note

	9 kHz ( 150 kHz
	–36 dBm
	1 kHz
	Note 1

	150 kHz ( 30 MHz
	–36 dBm
	10 kHz
	Note 1

	30 MHz ( 1 GHz
	–36 dBm
	100 kHz
	Note 1

	1 GHz ( 12.75 GHz
	–30 dBm
	1 MHz
	Note 2

	NOTE 1 – Bandwidth as in ITU-R SM.329, §4.1

NOTE 2 – Bandwidth as in ITU-R SM.329, §4.1. Upper frequency as in ITU-R SM.329, § 2.5 Table 1


4.2
Coexistence with other systems in the same geographical area

These requirements may be applied for the protection of UE, MS and/or BS operating in other frequency bands in the same geographical area. The requirements may apply in geographic areas in which both UTRA FDD operating in frequency Bands I to X and a system operating in another frequency band than the FDD operating band are deployed. The system operating in the other frequency band may be GSM900, DCS1800, PCS1900, GSM850 and/or FDD operating in Bands I to XI.

The power of any spurious emission should not exceed the limits of Table 8 for a BS where requirements for coexistence with the system listed in the first column apply.
TABLE 8 

BS spurious emission limits for UTRA BS in geographic coverage area 
of systems operating in other frequency bands

	System type operating in the same geographical area
	Band for coexistence requirement
	Maximum level
	Measurement bandwidth
	Note

	GSM900
	921-960 MHz
	−57 dBm
	100 kHz
	This requirement does not apply to UTRA FDD operating in Band VIII

	
	876-915 MHz
	−61 dBm
	100 kHz
	For the frequency range 880-915 MHz, this requirement does not apply to UTRA FDD operating in Band VIII

	DCS1800
	1 805-1 880 MHz
	−47 dBm
	100 kHz
	This requirement does not apply to UTRA FDD operating in Band III

	
	1 710-1 785 MHz
	−61 dBm
	100 kHz
	This requirement does not apply to UTRA FDD operating in Band III

	PCS1900
	1 930-1 990 MHz
	−47 dBm
	100 kHz
	This requirement does not apply to UTRA FDD BS operating in frequency band II

	
	1 850-1 910 MHz
	−61 dBm
	100 kHz
	This requirement does not apply to UTRA FDD BS operating in frequency band II

	GSM850
	869-894 MHz
	−57 dBm
	100 kHz
	This requirement does not apply to UTRA FDD BS operating in frequency band V


	
	824-849 MHz
	−61 dBm
	100 kHz
	This requirement does not apply to UTRA FDD BS operating in frequency band V

	FDD Band I
	2 110-2 170 MHz
	−52 dBm
	1 MHz
	This requirement does not apply to UTRA FDD BS operating in Band I 

	
	1 920-1 980 MHz
	−49 dBm
	1 MHz
	This requirement does not apply to UTRA FDD BS operating in band I

	FDD Band II
	1 930-1 990 MHz
	−52 dBm
	1 MHz
	This requirement does not apply to UTRA FDD BS operating in Band II

	
	1 850-1 910 MHz
	−49 dBm
	1 MHz
	This requirement does not apply to UTRA FDD BS operating in band II

	FDD Band III
	1 805-1 880 MHz
	−52 dBm
	1 MHz
	This requirement does not apply to UTRA FDD BS operating in Band III

	
	1 710-1 785 MHz
	−49 dBm
	1 MHz
	This requirement does not apply to UTRA FDD BS operating in Band III

	FDD Band IV
	2 110-2 155 MHz
	−52 dBm
	1 MHz
	This requirement does not apply to UTRA FDD BS operating in Band IV

	
	1 710-1 755 MHz
	−49 dBm
	1 MHz
	This requirement does not apply to UTRA FDD BS operating in Band IV

	FDD Band V
	869-894 MHz
	−52 dBm
	1 MHz
	This requirement does not apply to UTRA FDD BS operating in Band V

	
	824-849 MHz
	−49 dBm
	1 MHz
	This requirement does not apply to UTRA FDD BS operating in Band V

	FDD Band VI
	860-895 MHz
	−52 dBm
	1 MHz
	This requirement does not apply to UTRA FDD BS operating in Band VI

	
	815-850 MHz
	−49 dBm
	1 MHz
	This requirement does not apply to UTRA FDD BS operating in Band VI

	FDD Band VII
	2 620-2 690 MHz
	−52 dBm
	1 MHz
	This requirement does not apply to UTRA FDD BS operating in Band VII

	
	2 500-2 570 MHz
	−49 dBm
	1 MHz
	This requirement does not apply to UTRA FDD BS operating in Band VII

	FDD Band VIII
	925-960 MHz
	−52 dBm
	1 MHz
	This requirement does not apply to UTRA FDD BS operating in Band VIII

	
	880-915 MHz
	−49 dBm
	1 MHz
	This requirement does not apply to UTRA FDD BS operating in Band VIII

	FDD Band IX
	1 844.9-1 879.9 MHz
	−52 dBm
	1 MHz
	This requirement does not apply to UTRA FDD BS operating in Band IX

	
	1 749.9-1 784.9 MHz
	−49 dBm
	1 MHz
	This requirement does not apply to UTRA FDD BS operating in Band IX

	FDD Band X
	2 110-2 170 MHz
	−52 dBm
	1 MHz
	This requirement does not apply to UTRA FDD BS operating in Band X

	
	1 710-1 770 MHz
	−49 dBm
	1 MHz
	This requirement does not apply to UTRA FDD BS operating in Band X

	FDD Band XI
	1 475.9-1 500.9 MHz
	−52 dBm
	1 MHz
	This requirement does not apply to UTRA FDD BS operating in Band XI

	
	1 427.9-1 452.9 MHz
	−49 dBm
	1 MHz
	This requirement does not apply to UTRA FDD BS operating in Band XI


4.3
Coexistence with PHS

This requirement may be applied for the protection of PHS in geographic areas in which both PHS and UTRA FDD are deployed. This requirement is also applicable at specified frequencies falling between 12.5 MHz below the first carrier frequency used and 12.5 MHz above the last carrier frequency used.

The power of any spurious emission should not exceed:

TABLE 9

BS spurious emission limits for UTRA BS in geographic coverage area of PHS

	Band
	Measurement bandwidth
	Maximum level
	Note

	1 884.5 to 1 919.6 MHz
	300 kHz
	(41 dBm
	


4.4
Coexistence with UTRA-TDD

This requirement may be applied to geographic areas in which both UTRA-TDD and UTRA-FDD are deployed.

The power of any spurious emission should not exceed:

TABLE 10

BS spurious emission limits for UTRA BS in geographic coverage area of UTRA-TDD
	Band
	Measurement bandwidth
	Maximum level
	Note

	1 900 to 1 920 MHz
	1 MHz
	(52 dBm
	

	2 010 to 2 025 MHz
	1 MHz
	(52 dBm
	

	2 570 to 2 610 MHz
	1 MHz
	(52 dBm
	


5
Receiver spurious emission

The requirements apply to all BS with separate receiver and transmitter antenna port. The test should be performed when both transmitter and receiver are on with the transmitter port terminated.
For all BS with common receiver and transmitter antenna ports the transmitter spurious emission as specified above is valid.
The power of any spurious emission should not exceed the limit specified in Tables 11a) and 11b).

TABLE 11

a)  Receiver spurious emission limits

	Band
	Maximum level
	Measurement bandwidth
	Note

	30 MHz-1 GHz
	(57 dBm
	100 kHz
	

	1-12.75 GHz
	(47 dBm
	1 MHz
	

	NOTE 1 – For UTRA, frequencies between 12.5 MHz below the first carrier frequency and 12.5 MHz above the last carrier frequency used by the BS transmitter are excluded.

NOTE 2 – For E-UTRA, the frequency range between 2.5 * BWChannel below the first carrier frequency and 2.5 * BWChannel above the last carrier frequency transmitted by the BS, where BWChannel is the channel bandwidth, may be excluded from the requirement. However, frequencies that are more than 10 MHz below the lowest frequency of the BS transmitter operating band or more than 10 MHz above the highest frequency of the BS transmitter operating band shall not be excluded from the requirement.


TABLE 11 (end)

b)  Additional spurious emission requirements for UTRA
	Operating Band
	Band
	Maximum level
	Measurement bandwidth
	Note

	I
	1 920-1 980 MHz
	−78 dBm
	3.84 MHz
	

	II
	1 850-1 910 MHz
	−78 dBm
	3.84 MHz
	

	III
	1 710-1 785 MHz
	−78 dBm
	3.84 MHz
	

	IV
	1 710-1 755 MHz
	−78 dBm
	3.84 MHz
	

	V
	824-849 MHz
	−78 dBm
	3.84 MHz
	

	VI
	815-850 MHz
	−78 dBm
	3.84 MHz
	

	VII
	2 500-2 570 MHz
	−78 dBm
	3.84 MHz
	

	VIII
	880-915 MHz
	−78 dBm
	3.84 MHz
	

	IX
	1 749.9-1 784.9 MHz
	−78 dBm
	3.84 MHz
	

	X
	1 710-1 770 MHz
	−78 dBm
	3.84 MHz
	

	XI
	1 427.9-1 452.9 MHz
	−78 dBm
	3.84 MHz
	


In addition, the requirements in Table 11c) may be applied to geographic areas in which both IMT‑2000 CDMA TDD and IMT‑2000 CDMA DS are deployed.

c)  Additional spurious emission requirements for the TDD bands for UTRA
	Operating Band
	Band
	Maximum level
	Measurement bandwidth
	Note

	I
	1 900-1 920 MHz
2 010-2 025 MHz
	−78 dBm
	3.84 MHz
	Not applicable in Japan

	
	2 010-2 025 MHz
	−52 dBm
	1 MHz
	Applicable in Japan

	VI, IX, XI
	2 010-2 025 MHz
	−52 dBm
	1 MHz
	


Annex  2

IMT-2000 CDMA multi-carrier (cdma-2000) base stations

NO CHANGES

Annex 3

IMT‑2000 CDMA TDD (UTRA TDD) base stations

1
Measurement uncertainty

Values specified in this Annex differ from those specified in Recommendation ITU‑R M.1457 since values in this Annex incorporate test tolerances defined in Recommendation ITU‑R M.1545.

2
Spectrum mask

2.1
UTRA 3.84 Mchip/s TDD option

The spectrum emission mask specifies the limit of the transmitter OoB emissions at frequency offsets from the assigned channel frequency of the wanted signal between 2.5 MHz and 12.5 MHz.
The requirement should be met by a BS transmitting on a single RF carrier configured in accordance with the manufacturer’s specification. Emissions should not exceed the maximum level specified in Tables 17a to 20a  in the frequency range of f_offset from 2.515 MHz to (fmax from the carrier frequency, where:
–
f_offset is the separation between the carrier frequency and the centre of the measurement filter:
(
f_offsetmax is either 12.5 MHz or the offset to the universal mobile telecommunications system (UMTS) transmit band edge (uplink and downlink transmission in the following bands: 1 900-1 920 MHz and 2 010-2 025 MHz, 1 850-1 910 MHz and 1 930-1 990 MHz used in ITU Region 2, 1 910-1 930 MHz used in ITU Region 2, 2 570-2 620 MHz used in ITU Region 1), whichever is the greater.

(
(fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.
The spectrum emissions measured should not exceed the maximum level specified in Tables 17a to 20a for the appropriate BS rated output power.
TABLE 17a

Spectrum emission mask values, BS maximum output power P (  43 dBm
	Frequency offset of measurement filter −3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Maximum level
	Measure-ment bandwidth

	2.5 MHz ( (f < 2.7 MHz
	2.515 MHz ( f_offset < 2.715 MHz
	−12.5 dBm
	30 kHz

	2.7 MHz ( (f < 3.5 MHz
	2.715 MHz ( f_offset < 3.515 MHz
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	30 kHz

	(see Note)
	3.515 MHz ( f_offset < 4.0 MHz
	−24.5 dBm
	30 kHz

	3.5 MHz ( (f ( (fmax
	4.0 MHz ( f_offset < f_offsetmax
	−11.5 dBm
	1 MHz


TABLE 18a

Spectrum emission mask values, BS maximum output power 39 ( P < 43 dBm

	Frequency offset of measurement filter −3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Maximum level
	Measure-ment bandwidth

	2.5 MHz ( (f < 2.7 MHz
	2.515 MHz ( f_offset < 2.715 MHz
	−12.5 dBm
	30 kHz

	2.7 MHz ( (f < 3.5 MHz
	2.715 MHz ( f_offset < 3.515 MHz
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	30 kHz

	(see Note)
	3.515 MHz ( f_offset < 4.0 MHz
	−24.5 dBm
	30 kHz

	3.5 MHz ( (f < 7.5 MHz
	4.0 MHz ( f_offset < 8.0 MHz
	−11.5 dBm
	1 MHz

	7.5 MHz ( (f ( (fmax
	8.0 MHz ( f_offset < f_offsetmax
	P – 54.5 dB
	1 MHz


TABLE 19a

Spectrum emission mask values, BS maximum output power 31 ( P < 39 dBm

	Frequency offset of measurement filter −3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Maximum level
	Measure-ment bandwidth

	2.5 MHz ( (f < 2.7 MHz
	2.515 MHz ( f_offset < 2.715 MHz
	P – 51.5 dB
	30 kHz

	2.7 MHz ( (f < 3.5 MHz
	2.715 MHz ( f_offset < 3.515 MHz
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	30 kHz

	(see Note)
	3.515 MHz ( f_offset < 4.0 MHz
	P – 63.5 dB
	30 kHz

	3.5 MHz ( (f < 7.5 MHz
	4.0 MHz ( f_offset < 8.0 MHz
	P – 50.5 dB
	1 MHz

	7.5 MHz ( (f ( (fmax
	8.0 MHz ( f_offset < f_offsetmax
	P – 54.5 dB
	1 MHz


TABLE 20a

	Spectrum emission mask values, BS maximum output power P < 31 dBm dB

Frequency offset of measurement filter −3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Maximum level
	Measure-ment bandwidth

	2.5 MHz ( (f < 2.7 MHz
	2.515 MHz ( f_offset < 2.715 MHz
	−20.5 dBm
	30 kHz

	2.7 MHz ( (f < 3.5 MHz
	2.715 MHz ( f_offset < 3.515 MHz
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	30 kHz

	(see Note)
	3.515 MHz ( f_offset < 4.0 MHz
	−32.5 dBm
	30 kHz

	3.5 MHz ( (f < 7.5 MHz
	4.0 MHz ( f_offset < 8.0 MHz
	−19.5 dBm
	1 MHz

	7.5 MHz ( (f ( (fmax
	8.0 MHz ( f_offset < f_offsetmax
	−23.5 dBm
	1 MHz


2.2
UTRA 1.28 Mchip/s TDD option 

The spectrum emission mask specifies the limit of the transmitter OoB emissions at frequency offsets from the assigned channel frequency of the wanted signal between 0.8 MHz and 4.0 MHz.
The requirement should be met by a BS transmitting on a single RF carrier configured in accordance with the manufacturer’s specification. Emissions should not exceed the maximum level specified in Tables 17b to 19b in the frequency range of f_offset from 0.815 MHz to (fmax from the carrier frequency, where:
–
f_offset is the separation between the carrier frequency and the centre of the measurement filter:
(
f_offsetmax is either 4.0 MHz or the offset to the universal mobile telecommunication system (UMTS) transmit band edge (uplink and downlink transmission in the following bands: 1 900-1 920 MHz and 2 010-2 025 MHz, 1 850-1 910 MHz and 1 930-1 990 MHz used in ITU Region 2, 1 910-1 930 MHz used in ITU Region 2, 2 570-2 620 MHz used in ITU Region 1), whichever is the greater.

(
(fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.
The spectrum emissions measured should not exceed the maximum level specified in Tables 17b to 19b for the appropriate BS rated output power.

TABLE 17b

	Spectrum emission mask values, BS maximum output power P ( 34 dBm

Frequency offset of measurement filter −3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Maximum level
	Measure-ment bandwidth

	0.8 MHz ( (f < 1.0 MHz
	0.815 MHz ( f_offset < 1.015 MHz
	−18.5 dBm
	30 kHz

	1.0 MHz ( (f < 1.8 MHz
	1.015 MHz ( f_offset < 1.815 MHz
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	30 kHz

	(see Note)
	1.815 MHz ( f_offset < 2.3 MHz
	−26.5 dBm
	30 kHz

	1.8 MHz ( (f ((fmax
	2.3 MHz ( f_offset < f_offsetmax
	−11.5 dBm
	1 MHz


TABLE 18b

Spectrum emission mask values, BS maximum output power 26 ( P < 34 dBm

	Frequency offset of measurement filter −3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Maximum level
	Measure-ment bandwidth

	0.8 MHz ( (f < 1.0 MHz
	0.815 MHz ( f_offset < 1.015 MHz
	P − 52.5 dB
	30 kHz

	1.0 MHz ( (f < 1.8 MHz
	1.015 MHz ( f_offset < 1.815 MHz
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	30 kHz

	(see Note)
	1.815 MHz ( f_offset < 2.3 MHz
	P − 60.5 dB
	30 kHz

	1.8 MHz ( (f ((fmax
	2.3 MHz ( f_offset < f_offsetmax
	P – 45.5 dB
	1 MHz


TABLE 19b

Spectrum emission mask values, BS maximum output power P < 26 dBm 
	Frequency offset of measurement filter −3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Maximum level
	Measure-ment bandwidth

	0.8 MHz ( (f < 1.0 MHz
	0.815 MHz ( f_offset < 1.015 MHz
	−26.5 dBm
	30 kHz

	1.0 MHz ( (f < 1.8 MHz
	1.015 MHz ( f_offset < 1.815 MHz
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	30 kHz

	(see Note)
	1.815 MHz ( f_offset < 2.3 MHz
	−34.5 dBm
	30 kHz

	1.8 MHz ( (f ((fmax
	2.3 MHz ( f_offset < f_offsetmax
	−19.5 dBm
	1 MHz


2.3
UTRA 7.68 Mchip/s TDD option

The spectrum emission mask specifies the limit of the transmitter OoB emissions at frequency offsets from the assigned channel frequency of the wanted signal between 5 MHz and 25 MHz.
The requirement should be met by a BS transmitting on a single RF carrier configured in accordance with the manufacturer’s specification. Emissions should not exceed the maximum level specified in Tables 17c to 20c in the frequency range of f_offset from 5.015 MHz to (fmax from the carrier frequency, where:
–
f_offset is the separation between the carrier frequency and the centre of the measurement filter:
(
f_offsetmax is either 25 MHz or the offset to the universal mobile telecommunications system (UMTS) transmit band edge (uplink and downlink transmission in the following bands: 1 900-1 920 MHz and 2 010-2 025 MHz, 1 850-1 910 MHz and 1 930-1 990 MHz used in ITU Region 2, 1 910-1 930 MHz used in ITU Region 2, 2 570-2 620 MHz used in ITU Region 1), whichever is the greater.

(
(fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.

The spectrum emissions measured should not exceed the maximum level specified in Tables 17c to 19c for the appropriate BS rated output power.

TABLE 17c

	Spectrum emission mask values, BS maximum output power P ( 43 dBm 

Frequency offset of measurement filter −3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Maximum level
	Measure-ment bandwidth

	5 MHz ( (f < 5.2 MHz
	5.015 MHz ( f_offset < 5.215 MHz
	−15.5 dBm
	30 kHz

	5.2 MHz ( (f < 6 MHz
	5.215 MHz ( f_offset < 6.015 MHz
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	30 kHz

	(see Note)
	6.015 MHz ( f_offset < 6.5 MHz
	−27.5 dBm
	30 kHz

	6 MHz ( (f ( (fmax
	6.5 MHz ( f_offset < f_offsetmax
	−14.5 dBm
	1 MHz


TABLE 18c

Spectrum emission mask values, BS maximum output power 39 ( P < 43 dBm

	Frequency offset of measurement filter −3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Maximum level
	Measure-ment bandwidth

	5 MHz ( (f < 5.2 MHz
	5.015 MHz ( f_offset < 5.215 MHz
	−15.5 dBm
	30 kHz

	5.2 MHz ( (f < 6 MHz
	5.215 MHz ( f_offset < 6.015 MHz
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	30 kHz

	(see Note)
	6.015 MHz ( f_offset < 6.5 MHz
	−27.5 dBm
	30 kHz

	6 MHz ( (f < 15 MHz
	6.5 MHz ( f_offset < 15.5 MHz
	−14.5 dBm
	1 MHz

	15 MHz ( (f ( (fmax
	15.5 MHz ( f_offset < f_offsetmax
	P – 57.5 dB
	1 MHz


TABLE 19c

Spectrum emission mask values, BS maximum output power 31 ( P < 39 dBm
	Frequency offset of measurement filter −3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Maximum level
	Measure-ment bandwidth

	5 MHz ( (f < 5.2 MHz
	5.015 MHz ( f_offset < 5.215 MHz
	P – 54.5 dB
	30 kHz

	5.2 MHz ( (f < 6 MHz
	5.215 MHz ( f_offset < 6.015 MHz
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	30 kHz

	(see Note)
	6.015 MHz ( f_offset < 6.5 MHz
	P – 66.5 dB
	30 kHz

	6 MHz ( (f < 15 MHz
	6.5 MHz ( f_offset < 15.5 MHz
	P – 53.5 dB
	1 MHz

	15 MHz ( (f ( (fmax
	15.5 MHz ( f_offset < f_offsetmax
	P – 57.5 dB
	1 MHz


TABLE 20c

Spectrum emission mask values, BS maximum output power P < 31 dBm

	Frequency offset of measurement filter −3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Maximum level
	Measure-ment bandwidth

	5 MHz ( (f < 5.2 MHz
	5.015 MHz ( f_offset < 5.215 MHz
	−23.5 dBm
	30 kHz

	5.2 MHz ( (f < 6 MHz
	5.215 MHz ( f_offset < 6.015 MHz
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	30 kHz

	(see Note)
	6.015 MHz ( f_offset < 6.5 MHz
	−35.5 dBm
	30 kHz

	6 MHz ( (f < 15 MHz
	6.5 MHz ( f_offset < 15.5 MHz
	−22.5 dBm
	1 MHz

	15 MHz ( (f ( (fmax
	15.5 MHz ( f_offset < f_offsetmax
	−26.5 dBm
	1 MHz


2.4
E-UTRA (LTE) spectrum mask

The Operating band unwanted emission limits are defined from 10 MHz below the lowest frequency of the BS transmitter operating band up to 10 MHz above the highest frequency of the BS transmitter operating band. 

The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier) and for all transmission modes foreseen by the manufacturer's specification. 

The unwanted emission limits in the part of the operating band that falls in the spurious domain are consistent with ITU-R Recommendation SM.329.

Emissions should not exceed the maximum level specified in Tables below, where:

–
(f is the separation between the channel edge frequency and the nominal –3 dB point of the measuring filter closest to the carrier frequency.

–
f_offset is the separation between the channel edge frequency and the centre of the measuring filter.

–
f_offsetmax is the offset to the frequency 10 MHz outside the BS transmitter operating band(uplink and downlink transmission in the following bands: 1 900-1 920 MHz and 2 010-2 025 MHz, 1 850-1 910 MHz and 1 930-1 990 MHz used in ITU Region 2, 1 910-1 930 MHz used in ITU Region 2, 2 570-2 620 MHz used in ITU Region 1.

–
(fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.
For a multicarrier E-UTRA BS the definitions above apply to the lower edge of the carrier transmitted at the lowest carrier frequency and the higher edge of the carrier transmitted at the highest carrier frequency.

The requirements of either § 2.4.1 or § 2.4.2 shall apply.

The Additional operating band unwanted emission limits defined in § 2.4.2.1 may be mandatory in certain regions. In other regions it may not apply.
2.4.1
E-UTRA spectrum mask (Category A)

For E-UTRA BS operating in TDD bands, emissions shall not exceed the maximum levels specified in Table 17d:

TABLE 17d
d-a) General operating band unwanted emission limits for 1.6 MHz channel bandwidth (E‑UTRA bands >1 GHz) for Category A
	Frequency offset of measurement filter ‑3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measure-ment bandwidth (Note 1)

	0 MHz ( (f < 1.6 MHz
	0.05 MHz ( f_offset < 1.65 MHz
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	100 kHz

	1.6 MHz ( (f < 3.2 MHz
	1.65 MHz ( f_offset < 3.25 MHz
	-12 dBm
	100 kHz

	3.2 MHz ( (f ( (fmax
	3.7 MHz ( f_offset < f_offsetmax
	-13 dBm
	1 MHz


d-b) General operating band unwanted emission limits for 3.2 MHz channel bandwidth (E‑UTRA bands >1 GHz) for Category A
	Frequency offset of measurement filter ‑3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measure-ment bandwidth (Note 1)

	0 MHz ( (f < 3.2 MHz
	0.05 MHz ( f_offset < 3.25 MHz
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	100 kHz

	3.2 MHz ( (f < 6.4 MHz
	3.25 MHz ( f_offset < 6.45 MHz
	-15.5 dBm
	100 kHz

	6.4 MHz ( (f ( (fmax
	6.9 MHz ( f_offset < f_offsetmax
	-13 dBm
	1 MHz


d-c) General operating band unwanted emission limits for 5, 10, 15 and 20 MHz channel bandwidth (E-UTRA bands >1 GHz) for Category A
	Frequency offset of measurement filter ‑3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measure-ment bandwidth (Note 1)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz

	5 MHz ( (f < 10 MHz
	5.05 MHz ( f_offset < 10.05 MHz
	-14 dBm
	100 kHz

	10 MHz ( (f ( (fmax
	10.5 MHz ( f_offset < f_offsetmax
	-13 dBm
	1 MHz


2.4.2
E-UTRA spectrum mask (Category B)

For E-UTRA BS operating in bands XXXIII, XXXIV, XXXV, XXXVI, XXXVII, and XXXVIII, emissions shall not exceed the maximum levels specified in Table 18d:

TABLE 18d
d-a) General operating band unwanted emission limits for 1.6 MHz channel bandwidth 
(E-UTRA bands >1 GHz) for Category B
	Frequency offset of measurement filter ‑3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 1.6 MHz
	0.05 MHz ( f_offset < 1.65 MHz
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	100 kHz

	1.6 MHz ( (f < 3.2 MHz
	1.65 MHz ( f_offset < 3.25 MHz
	-12 dBm
	100 kHz

	3.2 MHz ( (f ( (fmax
	3.7 MHz ( f_offset < f_offsetmax
	-15 dBm
	1 MHz


d-b) General operating band unwanted emission limits for 3.2 MHz channel bandwidth 
(E-UTRA bands >1 GHz) for Category B
	Frequency offset of measurement filter ‑3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 3.2 MHz
	0.05 MHz ( f_offset < 3.25 MHz
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	100 kHz

	3.2 MHz ( (f < 6.4 MHz
	3.25 MHz ( f_offset < 6.45 MHz
	-15.5 dBm
	100 kHz

	6.4 MHz ( (f ( (fmax
	6.9 MHz ( f_offset < f_offsetmax
	-15 dBm
	1 MHz


d-c) General operating band unwanted emission limits for 5, 10, 15 and 20 MHz channel bandwidth (E-UTRA bands >1 GHz) for Category B
	Frequency offset of measurement filter ‑3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < 10 MHz
	5.05 MHz ( f_offset < 10.05 MHz
	-14 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.5 MHz ( f_offset < f_offsetmax 
	-15 dBm
	1 MHz 


2.4.2.1
E-UTRA spectrum mask (additional limits)

The following requirements may apply in certain regions. For E-UTRA BS operating bands XXXV, XXXVI, and XXXVII, emissions shall not exceed the maximum levels specified in Table 19d.

TABLE 19d
Additional operating band unwanted emission limits for E-UTRA bands>1 GHz 
	Channel bandwidth
	Frequency offset of measurement filter ‑3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	1.6 MHz
	0 MHz ( (f < 1 MHz
	0.005 MHz ( f_offset < 0.995 MHz
	-15 dBm
	10 kHz 

	3.2 MHz
	0 MHz ( (f < 1 MHz
	0.015 MHz ( f_offset < 0.985 MHz
	-13 dBm
	30 kHz 

	5 MHz
	0 MHz ( (f < 1 MHz
	0.015 MHz ( f_offset < 0.985 MHz
	-15 dBm
	30 kHz 

	10 MHz
	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 0.95 MHz
	-13 dBm
	100 kHz 

	15 MHz
	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 0.95 MHz
	-15 dBm
	100 kHz 

	20 MHz
	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 0.95 MHz
	-16 dBm
	100 kHz 

	1.6 MHz

3.2 MHz

5 MHz

10 MHz

15 MHz

20 MHz
	1 MHz ( (f < (fmax 
	1.5 MHz ( f_offset < f_offsetmax 
	-13 dBm
	1 MHz


Note 1: As a general rule for the requirements in Tables 6.6.3.2-1 to 6.6.3.2-12, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth can be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
3
ACLR 

ACLR is the ratio of the transmitted power to the power measured after a receiver filter in the adjacent channel(s). 
3.1
ACLR for UTRA

For UTRA, both the transmitted power and the received power are measured through a matched filter (root raised cosine and roll-off 0.22) with a noise power bandwidth equal to the chip rate. The requirements should apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer’s specification.
The ACLR of a single carrier BS or a multi-carrier BS with contiguous carrier frequencies should be higher than the value specified in Tables 21a), 21b) and 21c).

TABLE 21 

a)  BS ACLR limits for 3.84 Mchip/s TDD option

	BS adjacent channel offset below the first or above the last carrier frequency used
(MHz)
	ACLR limit
(dB)

	5
	44.2

	10
	54.2


b)  BS ACLR limits for 1.28 Mchip/s TDD option

	BS adjacent channel offset below the first or above the last carrier frequency used
(MHz)
	ACLR limit
(dB)

	1.6
	39.2

	3.2
	44.2


c)  BS ACLR limits for 7.68 Mchip/s TDD option

	BS adjacent channel offset below the first or above the last carrier frequency used
(MHz)
	Chip rate for RRC measurement filter
(Mchip/s)
	ACLR limit
(dB)

	7.5
	3.84
	44.2

	12.5
	3.84
	54.2

	10.0
	7.68
	44.2

	20.0
	7.68
	54.2


If a BS provides multiple non-contiguous single carriers or multiple non-contiguous groups of contiguous single carriers, the above requirements should be applied individually to the single carriers or group of single carriers.

3.1
ACLR for E-UTRA (LTE)

The ACLR is defined with a square filter of bandwidth equal to the transmission bandwidth configuration of the transmitted signal (BWConfig) centered on the assigned channel frequency and a filter centered on the adjacent channel frequency according to the tables below. The transmission bandwidth configuration is as specified in Table 21b.

TABLE 21b
Downlink transmission bandwidth configuration BWConfig 

	Channel bandwidth BWChannel [MHz]
	1.6
	3.2
	5
	10
	15
	20

	Transmission bandwidth configuration (BWConfig) [MHz]
	[TBD]
	[TBD]
	4.515
	9.015
	13.515
	18.015


For areas where Category A limits for spurious emissions, as defined in Recommendation ITU‑R SM.329 apply, either the ACLR limits in the tables below or the absolute limit of [‑13 dBm/MHz] apply, whichever is less stringent.

For areas where Category B limits for spurious emissions, as defined in Recommendation ITU‑R SM.329 apply, either the ACLR limits in the tables below or the absolute limit of [‑15 dBm/MHz] apply, whichever is less stringent.

For operation in unpaired spectrum, the ACLR shall be higher than the value specified in Table 21c.

TABLE 21c
Base Station ACLR in unpaired spectrum with synchronized operation

	E-UTRA transmitted signal channel bandwidth BWChannel [MHz] 
	BS adjacent channel centre frequency offset below the first or above the last carrier centre frequency used
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	1.6, 3.2
	BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	[45] dB

	
	2 x BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	[45] dB

	
	BWChannel /2 + 0.8 MHz
	1.28 Mcps UTRA
	RRC (1.28 Mcps)
	[45] dB

	
	BWChannel /2 + 2.4 MHz
	1.28 Mcps UTRA
	RRC (1.28 Mcps)
	[45] dB

	5, 10, 15, 20
	BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	[45] dB

	
	2 x BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	[45] dB

	
	BWChannel /2 + 0.8 MHz
	1.28 Mcps UTRA
	RRC (1.28 Mcps)
	[45] dB

	
	BWChannel /2 + 2.4 MHz
	1.28 Mcps UTRA
	RRC (1.28 Mcps)
	[45] dB

	
	BWChannel /2 + 2.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	[45] dB

	
	BWChannel /2 + 7.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	[45] dB

	
	BWChannel /2 + 5 MHz
	7.68 Mcps UTRA
	RRC (7.68 Mcps)
	[45] dB

	
	BWChannel /2 + 15 MHz
	7.68 Mcps UTRA
	RRC (7.68 Mcps)
	[45] dB

	NOTE 1:
BWChannel and BWConfig are the channel bandwidth and transmission bandwidth configuration of the E-UTRA transmitted signal on the assigned channel frequency.

NOTE 2:
The RRC filter shall be equivalent to a root raised cosine filter with roll-off 0.22, with a chip rate as defined in this table.


4
Transmitter spurious emission (conducted)

The conducted spurious emissions are measured at the BS RF output port.

Unless otherwise stated, all requirements are measured as mean power.
The requirements should apply to BS intended for general-purpose applications.
The requirements should apply whatever the type of transmitter considered (single carrier or multi‑carrier). It applies for all transmission modes foreseen by the manufacturer.

For the 3.84 Mchip/s UTRA TDD option, either requirement (except the case of coexistence with PHS) applies at frequencies within the specified frequency ranges which are more than 12.5 MHz under the first carrier frequency used or more than 12.5 MHz above the last carrier frequency used.

For the 1.28 Mchip/s UTRA TDD option, either requirement applies at frequencies within the specified frequency ranges which are more than 4 MHz under the first carrier frequency used or more than 4 MHz above the last carrier frequency used.

For the 7.68 Mchip/s UTRA TDD option, either requirement (except the case of coexistence with PHS) applies at frequencies within the specified frequency ranges which are more than 25 MHz under the first carrier frequency used or more than 25 MHz above the last carrier frequency used.

For E-UTRA (LTE), the requirement applies at frequencies within the specified frequency ranges , excluding the frequency range from 10 MHz below the lowest frequency of the BS transmitter operating band up to 10 MHz above the highest frequency of the BS transmitter operating band. 
In areas where Category A limits for spurious emissions, as defined in Recommendation ITU‑R SM.329, are applied, the power of any spurious emission should not exceed the maximum levels given in Table 22a.

TABLE 22a

BS Mandatory spurious emissions limits, Category A
	Band
	Maximum level
	Measurement bandwidth
	Note

	9-150 kHz
	(13 dBm
	1 kHz
	Bandwidth as in
Recommendation ITU‑R SM.329, § 4.1

	150 kHz-30 MHz
	
	10 kHz
	Bandwidth as in
Recommendation ITU‑R SM.329, § 4.1

	30 MHz-1 GHz
	
	100 kHz
	Bandwidth as in
Recommendation ITU‑R SM.329, § 4.1

	1-12.75 GHz
	
	1 MHz
	Upper frequency as in
Recommendation ITU‑R SM.329, § 2.5, Table 1

	NOTE 1 – The requirements reported in the present table are applicable for the 3.84 Mchip/s, 1.28 Mchip/s, 7.68 Mchip/s and E-UTRA(LTE) TDD options.


In areas where Category B limits for spurious emissions, as defined in Recommendation ITU‑R SM.329, are applied, the power of any spurious emission should not exceed the maximum levels given in Tables 22b, 22c, 22d and 22e.

TABLE 22b

BS spurious emission limits for UTRA 3.84 Mchip/s option, Category B

	Band
	Maximum level
	Measurement bandwidth
	Notes

	9 ↔ 150 kHz
	(36 dBm
	1 kHz
	(1)

	150 kHz ↔ 30 MHz
	(36 dBm
	10 kHz
	(1)

	30 MHz ↔ 1 GHz
	(36 dBm
	100 kHz
	(1)

	1 GHz ↔ Fl – 10 MHz 
	(30 dBm
	1 MHz
	(1)

	
	
	
	

	Fl – 10 MHz ↔ 
Fu + 10 MHz 
	(15 dBm
	1 MHz
	(2)

	
	
	
	

	Fu + 10 MHz ↔ 12.5 GHz
	(30 dBm
	1 MHz
	(3)


TABLE 22c

BS spurious emission limits for UTRA 1.28 Mchip/s option, Category B

	Band
	Maximum level
	Measurement bandwidth
	Notes

	9 ↔ 150 kHz
	(36 dBm
	1 kHz
	(1)

	150 kHz ↔ 30 MHz
	(36 dBm
	10 kHz
	(1)

	30 MHz ↔ 1 GHz
	(36 dBm
	100 kHz
	(1)

	1 GHz ↔ Fc1 – 19.2 MHz or Fl – 10 MHz whichever is the higher
	(30 dBm
	1 MHz
	(1)

	Fc1 – 19.2 MHz or Fl – 10 MHz whichever is the higher ↔ Fc1 – 16 MHz or Fl – 10 MHz whichever is the higher
	(25 dBm
	1 MHz
	(2)

	Fc1 – 16 MHz or Fl – 10 MHz whichever is the higher ↔ Fc2 + 16 MHz or Fu + 10 MHz whichever is the lower
	(15 dBm
	1 MHz
	(2)

	Fc2 + 16 MHz or Fu + 10 MHz whichever is the lower ↔ Fc2 + 19.2 MHz or Fu + 10 MHz whichever is the lower
	(25 dBm
	1 MHz
	(2)

	Fc2 + 19.2 MHz or Fu + 10 MHz whichever is the lower ↔ 12.5 GHz
	(30 dBm
	1 MHz
	(1), (3)


TABLE 22d

BS spurious emission limits for UTRA 7.68 Mchip/s option, Category B

	Band
	Maximum level
	Measurement bandwidth
	Notes

	9 ↔ 150 kHz
	(36 dBm
	1 kHz
	(1)

	150 kHz ↔ 30 MHz
	(36 dBm
	10 kHz
	(1)

	30 MHz ↔ 1 GHz
	(36 dBm
	100 kHz
	(1)

	1 GHz ↔ Fc1 – 60 MHz or Fl – 10 MHz whichever is the higher
	(30 dBm
	1 MHz
	(1)

	Fc1 – 60 MHz or Fl – 10 MHz whichever is the higher ↔ Fc1 – 50 MHz or Fl – 10 MHz whichever is the higher
	(25 dBm
	1 MHz
	(2)

	Fc1 – 50 MHz or Fl – 10 MHz whichever is the higher ↔ Fc2 + 50 MHz or Fu + 10 MHz whichever is the lower
	(15 dBm
	1 MHz
	(2)

	Fc2 + 50 MHz or Fu + 10 MHz whichever is the lower ↔ Fc2 + 60 MHz or Fu + 10 MHz whichever is the lower
	(25 dBm
	1 MHz
	(2)

	Fc2 + 60 MHz or Fu + 10 MHz whichever is the lower ↔ 12.75 GHz
	(30 dBm
	1 MHz
	(1), (3)

	(1)

Bandwidth as in Recommendation ITU‑R SM.329, § 4.1.

(2)

Specification in accordance with Recommendation ITU‑R SM.329, § 4.3 and Annex 7.

(3)

Bandwidth as in ITU-R SM.329, §4.3 and Annex 7. Upper frequency as in Recommendation ITU‑R SM.329, § 2.5, Table 1.

Fc1:
Centre frequency of emission of the first carrier transmitted by the BS.

Fc2:
Centre frequency of emission of the last carrier transmitted by the BS.

Fl:

Lower frequency of the band in which TDD operates.

Fu:

Upper frequency of the band in which TDD operates.


TABLE 22e

BS spurious emission limits for E-UTRA, Category B
	Band
	Maximum level
	Measurement 
bandwidth
	Note

	9 ( 150 kHz
	(36 dBm
	1 kHz
	(1)

	150 kHz ( 30 MHz
	(36 dBm
	10 kHz
	(1)

	30 MHz ( 1 GHz
	(36 dBm
	100 kHz
	(1)

	1 GHz ( 12.75 GHz 
	(30 dBm
	1 MHz
	(2)

	(1)
Bandwidth as in Recommendation ITU‑R SM.329, § 4.1.

(2)
Bandwidth as in Recommendation ITU‑R SM.329, § 4.1. Upper frequency as in Recommendation ITU‑R SM.329, § 2.5 Table 1.


4.1
Coexistence with GSM 900

This requirement may be applied for the protection of GSM 900 MS and GSM 900 BTS receivers in geographic areas in which both GSM 900 and UTRA are deployed.
TABLE 23a

BS spurious emissions limits for UTRA BS in geographic coverage area
of GSM 900 MS and GSM 900 BTS receivers

	Band
	Maximum level
	Measurement bandwidth
	Note

	876-915 MHz
	−61 dBm
	100 kHz
	

	921-960 MHz
	−57 dBm
	100 kHz
	


4.2
Coexistence with DCS 1800

This requirement may be applied for the protection of DCS 1800 MS and DCS 1800 BTS receivers in geographic areas in which both DCS 1800 and UTRA are deployed.

TABLE 23b

BS spurious emissions limits for UTRA BS in geographic coverage area 
of DCS 1800 MS and DCS 1800 BTS receivers

	Band
	Maximum level
	Measurement bandwidth
	Note

	1 710-1 785 MHz
	−61 dBm
	100 kHz
	

	1 805-1 880 MHz
	−47 dBm
	100 kHz
	


4.3
Coexistence with UTRA-FDD

This requirement may be applied to geographic areas in which both UTRA-TDD and UTRA-FDD operating in bands specified in Table 23c are deployed.

For TDD base stations which use carrier frequencies within the band 2 010-2 025 MHz the requirements apply at all frequencies within the specified frequency bands in Table 6.16. For the 3.84 Mchip/s TDD option base stations which use a carrier frequency within the band 1 900-1 920 MHz, the requirement apply at frequencies within the specified frequency range which are more than 12.5 MHz above the last carrier used in the frequency band 1 900-1 920 MHz. For the 1.28 Mchip/s TDD option base stations which use carrier frequencies within the band 1 900-1 920 MHz, the requirement applies at frequencies within the specified frequency range which are more than 4 MHz above the last carrier used in the frequency band 1 900-1 920 MHz. For the 7.68 Mchip/s TDD option base stations which use a carrier frequency within the band 1 900-1 920 MHz, the requirement applies at frequencies within the specified frequency range which are more than 25 MHz above the last carrier used in the frequency band 1 900-1 920 MHz.

The power of any spurious emission should not exceed values reported in Table 23c.

TABLE 23c

BS spurious emissions limits for UTRA BS in geographic coverage area of UTRA-FDD

	BS class
	Band
	Maximum level
	Measurement bandwidth
	Note

	Wide area BS
	1 920-1 980 MHz
	−43 dBm(1)
	3.84 MHz
	

	Wide area BS
	2 110-2 170 MHz
	−52 dBm
	1 MHz
	

	Wide area BS
	2 500-2 570 MHz
	−43 dBm(2)
	3.84 MHz
	

	Wide area BS
	2 620-2 690 MHz
	−52 dBm
	1 MHz
	

	Wide area BS
	815-850 MHz
	−43 dBm(3)
	3.84 MHz
	Applicable in Japan

	Wide area BS
	860-895 MHz
	−52 dBm(3)
	1 MHz
	Applicable in Japan

	Wide area BS
	1 427.9 MHz-1 452.9 MHz
	−43 dBm(4)
	3.84 MHz
	Wide area BS

	Wide area BS
	1 475.9 MHz-1 500.9 MHz
	−52 dBm(4)
	1 MHz
	Wide area BS

	Wide area BS
	1 749.9-1 784.9 MHz
	−43 dBm(3)
	3.84 MHz
	Applicable in Japan

	Wide area BS
	1 844.9-1 879.9 MHz
	−52 dBm(3)
	1 MHz
	Applicable in Japan

	Local area BS
	1 920-1 980 MHz
	−40 dBm(1)
	3.84 MHz
	

	Local area BS
	2 110-2 170 MHz
	−52 dBm
	1 MHz
	

	Local area BS
	2 500-2 570 MHz
	−40 dBm(2)
	3.84 MHz
	

	Local area BS
	2 620-2 690 MHz
	−52 dBm
	1 MHz
	

	(1)
For the 3.84 Mchip/s TDD option base stations which use carrier frequencies within the band 1 900‑1 920 MHz, the requirement should be measured RRC filtered mean power with the lowest centre frequency of measurement at 1 922.6 MHz or 15 MHz above the highest TDD carrier used, whichever is higher. For the 1.28 Mchip/s TDD option base stations which use carrier frequencies within the band 1 900-1 920 MHz, the requirement should be measured RRC filtered mean power with the lowest centre frequency of measurement at 1 922.6 MHz or 6.6 MHz above the highest TDD carrier used, whichever is higher. For the 7.68 Mchip/s TDD option base stations which use carrier frequencies within the band 1 900-1 920 MHz, the requirement should be measured RRC filtered mean power with the lowest centre frequency of measurement at 1 922.6 MHz or 30 MHz above the highest TDD carrier used, whichever is higher.

(2)
For the 3.84 Mchip/s TDD option base stations which use carrier frequencies within the band 2 570‑2 620 MHz, the requirement should be measured RRC filtered mean power with the highest centre frequency of measurement at 2 567.5 MHz or 15 MHz below the lowest TDD carrier used, whichever is lower. For the 1.28 Mchip/s TDD option base stations which use carrier frequencies within the band 2 570-2 620 MHz, the requirement should be measured RRC filtered mean power with the highest centre frequency of measurement at 2 567.5 MHz or 6.6 MHz below the lowest TDD carrier used, whichever is lower. For the 7.68 Mchip/s TDD option base stations which use carrier frequencies within the band 2 570-2 620 MHz, the requirement should be measured RRC filtered mean power with the highest centre frequency of measurement at 2 567.5 MHz or 30 MHz below the lowest TDD carrier used, whichever is lower.

(3)
This is applicable only in Japan for the 3.84 Mchip/s and 7.68 Mchip/s TDD options operating in 2 010‑2 025 MHz. 

(4)
This is applicable only to the 7.68 Mchip/s TDD option operating in 2 010-2 025 MHz.


The requirements for wide area BS in Table 23c are based on a coupling loss of 67 dB between the TDD and FDD base stations. The requirements for local area BS in Table 23c are based on a coupling loss of 70 dB between TDD and FDD wide area base stations.
4.4 
Coexistence with PHS

This requirement may be applied for the protection of PHS in geographic areas in which both PHS and UTRA TDD are deployed. For the 3.84 Mchip/s TDD option, this requirement is also applicable at specified frequencies falling between 12.5 MHz below the first carrier frequency used and 12.5 MHz above the last carrier frequency used. For the 7.68 Mchip/s TDD option, this requirement is also applicable at specified frequencies falling between 25 MHz below the first carrier frequency used and 25 MHz above the last carrier frequency used.

The power of any spurious emission should not exceed values reported in Table 23d.

TABLE 23d
BS spurious emissions limits for UTRA BS in geographic coverage area of PHS 
(3.84 Mchip/s and 7.68 Mchip/s TDD options)

	Band
	Maximum level
	Measurement bandwidth
	Note

	1 884.5-1 919.6 MHz
	−41 dBm
	300 kHz
	Applicable for transmission in 2 010-2 025 MHz


5
Receiver spurious emission

The requirements apply to all BS with separate receive and transmit antenna ports. The test should be performed when both transmitter and receiver are on with the transmitter port terminated.

For BS equipped with only a single antenna connector for both transmitter and receiver, the requirements of transmitter spurious emissions should apply to this port, and this test need not be performed.

The requirements in this subclause should apply to BS intended for general-purpose applications.

The power of any spurious emission should not exceed the values given in the Tables below.

5.1
3.84 Mchip/s UTRA TDD option

TABLE 24a

Receiver spurious emission requirements

	Band
	Maximum level
	Measurement bandwidth
	Note

	30 MHz-1 GHz
	−57 dBm
	100 kHz
	

	1 GHz-1.9 GHz,
1.98 GHz-2.01 GHz and
2.025 GHz-2.5 GHz
	−47 dBm
	1 MHz
	With the exception of frequencies between 12.5 MHz below the first carrier frequency and 12.5 MHz above the last carrier frequency used by the BS

	1.9 GHz-1.98 GHz,
2.01 GHz-2.025 GHz and
2.5 GHz-2.62 GHz
	−78 dBm
	3.84 MHz
	With the exception of frequencies between 12.5 MHz below the first carrier frequency and 12.5 MHz above the last carrier frequency used by the BS

	2.62 GHz-12.75 GHz
	−47 dBm
	1 MHz
	With the exception of frequencies between 12.5 MHz below the first carrier frequency and 12.5 MHz above the last carrier frequency used by the BS


TABLE 24b

Additional receiver spurious emission requirements

	Band
	Maximum level
	Measurement bandwidth
	Note

	815 MHz-850 MHz
1 749.9 MHz-1 784.9 MHz
	−78 dBm
	3.84 MHz
	Applicable in Japan.

With the exception of frequencies between 12.5 MHz below the first carrier frequency and 12.5 MHz above the last carrier frequency used by the BS


5.2 
1.28 Mchip/s UTRA TDD option

TABLE 24c

Receiver spurious emission requirements

	Band
	Maximum level
	Measurement bandwidth
	Note

	30 MHz-1 GHz
	−57 dBm
	100 kHz
	

	1 GHz-1.9 GHz,
1.98 GHz-2.01 GHz and 2.025 GHz-2.50 GHz
	−47 dBm
	1 MHz
	With the exception of frequencies between 4 MHz below the first carrier frequency and 4 MHz above the last carrier frequency used by the BS

	1.9 GHz-1.98 GHz,
2.01 GHz-2.025 GHz and 2.5 GHz-2.62 GHz
	−83 dBm
	1.28 MHz
	With the exception of frequencies between 4 MHz below the first carrier frequency and 4 MHz above the last carrier frequency used by the BS

	2.62 GHz-12.75 GHz
	−47 dBm
	1 MHz
	With the exception of frequencies between 4 MHz below the first carrier frequency and 4 MHz above the last carrier frequency used by the BS


5.3 
7.68 Mchip/s UTRA TDD option

TABLE 24d

Receiver spurious emission requirements

	Band
	Maximum level
	Measurement bandwidth
	Note

	30 MHz-1 GHz
	−57 dBm
	100 kHz
	

	1 GHz-1.9 GHz,
1.98 GHz-2.01 GHz
2.025 GHz-2.5 GHz
	−47 dBm
	1 MHz
	With the exception of frequencies between 25 MHz below the first carrier frequency and 25 MHz above the last carrier frequency used by the BS

	1.9 GHz-1.98 GHz,
2.01 GHz-2.025 GHz
2.5 GHz-2.62 GHz
	−75 dBm
	7.68 MHz
	With the exception of frequencies between 25 MHz below the first carrier frequency and 25 MHz above the last carrier frequency used by the BS

	2.62 GHz-12.75 GHz
	−47 dBm
	1 MHz
	With the exception of frequencies between 25 MHz below the first carrier frequency and 25 MHz above the last carrier frequency used by the BS


TABLE 24e

Additional receiver spurious emission requirements

	Band
	Maximum level
	Measurement bandwidth
	Note

	815 MHz-850 MHz
1 427.9 MHz-1 452.9 MHz
1 749.9 MHz-1 784.9 MHz
	−78 dBm
	3.84 MHz
	Applicable in Japan.

With the exception of frequencies between 25 MHz below the first carrier frequency and 25 MHz above the last carrier frequency used by the BS


5.4 
E-UTRA TDD option

TABLE 24f
Receiver spurious emission limits

	Band
	Maximum level
	Measurement bandwidth
	Note

	30 MHz-1 GHz
	(57 dBm
	100 kHz
	

	1-12.75 GHz
	(47 dBm
	1 MHz
	

	NOTE – For E-UTRA, the frequency range between 2.5 * BWChannel below the first carrier frequency and 2.5 * BWChannel above the last carrier frequency transmitted by the BS, where BWChannel is the channel bandwidth, may be excluded from the requirement. However, frequencies that are more than 10 MHz below the lowest frequency of the BS transmitter operating band or more than 10 MHz above the highest frequency of the BS transmitter operating band shall not be excluded from the requirement.


Annex  4

IMT 2000 time division multiple access (TDMA) single-carrier (UWC-136) base stations

NO CHANGES
Annex  5

IMT 2000 frequency division multiple access (FDMA)/TDMA (digital enhanced cordless telecommunications (DECT))

NO CHANGES
Annex 6

IMT‑2000 OFDMA TDD WMAN base stations

1
Introduction

This Annex identifies unwanted emission limits for IMT‑2000 OFDMA TDD WMAN base stations.

2
Spectrum emission mask

The spectrum emission mask of base stations applies to frequency offsets between 2.5 MHz and 12.5 MHz away from the base station centre frequency for the 5 MHz carrier and between 5 MHz and 25 MHz away from the base station centre frequency for the 10 MHz carrier. f is defined as the frequency offset in MHz from the channel centre frequency.

TABLE 47

Spectrum emission mask for 5 MHz carrier
	Frequency offset from centre
	Allowed emission level
	Measurement bandwidth

	2.5 ( (f  3.5 MHz
	(13 dBm
	50 kHz

	3.5 ( (f < 12.5 MHz
	(13 dBm
	1 MHz


TABLE 48

Spectrum emission mask for 10 MHz carrier
	Frequency offset from centre
	Allowed emission level
	Measurement bandwidth

	5 ( (f  6 MHz
	(13 dBm
	100 kHz

	6 ( (f < 25 MHz
	(13 dBm
	1 MHz


NO FURTHER CHANGES

ATTACHMENT 6.7
Source: Document 5D/TEMP/25
WORKING DOCUMENT TOWARDS A DRAFT REVISED RECOMMENDATION ITU-R M.1581-2*
Generic unwanted emission characteristics of mobile stations 
using the terrestrial radio interfaces of IMT‑2000

(Question ITU‑R 229/8)

(2002-2003-2007)

Scope

This Recommendation provides the generic unwanted emission characteristics of mobile stations using the terrestrial radio interfaces of IMT‑2000.
The ITU Radiocommunication Assembly,

considering

a)
that unwanted emissions consist of both spurious and out-of-band (OoB) emissions according to No. 1.146 of the Radio Regulations (RR) and that spurious and OoB emissions are defined in RR Nos. 1.145 and 1.144, respectively;

b)
that limitation of the maximum permitted levels of unwanted emissions of IMT‑2000 mobile stations (MSs) is necessary to protect other radio systems and services from interference and to enable coexistence between different technologies;

c)
that too stringent limits may lead to an increase in size or in complexity of IMT‑2000 radio equipment;

d)
that every effort should be made to keep limits for unwanted emissions at the lowest possible values taking account of economic factors and technological limitations;

e)
that Recommendation ITU‑R SM.329 relates to the effects, measurements and limits to be applied to spurious domain emissions; 

f)
that the same spurious emission limits apply equally to MSs of all radio interfaces;

g)
that Recommendation ITU‑R SM.1541 relating to OoB emission specifies generic limits in the OoB domain which generally constitute the least restrictive OoB emission limits and encourages the development of more specific limits for each system;

h)
that the levels of spurious emissions of IMT‑2000 terminals shall comply with the limits specified in RR Appendix 3;
j)
that Recommendation ITU‑R M.1574 establishes the technical basis for global circulation of IMT‑2000 MSs;

k)
that one of the basic requirements of global circulation is that the MS does not cause harmful interference in any country where it is taken;

l)
that the harmonization of unwanted emission limits will facilitate global use and access to a global market;

m)
that additional work is needed in order to define unwanted emission limits for equipment operating in the bands identified for IMT‑2000 at the World Radiocommunication Conference (Istanbul, 2000) (WRC‑2000);

n)
that unwanted emission limits are dependent on the transmitter emission characteristics in addition to depending on services operating in other bands,

noting

a)
the work carried out by standardization bodies to define limits to protect other radio systems and services from interference and to enable coexistence between different technologies;

b)
that IMT‑2000 mobile stations must comply with local, regional, and international regulations for out-of-band and spurious emissions relevant to their operations, wherever such regulations apply;

c)
with regard to Annex 6, IMT‑2000 OFDMA TDD WMAN, additional urgent work, in particular on emission mask and ACLR, is needed to ensure geographical coexistence with other IMT-2000 radio interfaces,

recommends

1
that the unwanted emission characteristics of IMT‑2000 MSs should be based on the limits contained in the technology specific Annexes 1 to 6 which correspond to the radio interface specifications described in § 5.1 to 5.6 of Recommendation ITU‑R M.1457.

NOTE 1 – Except the cases stated in Note 2, Note 3 and Note 4, the unwanted emission limits are only defined for mobile stations operating according to the following arrangement: frequency division duplex (FDD) uplink in the band 1 920-1 980 MHz, FDD downlink in the band 2 110‑2 170 MHz and time division duplex (TDD) in the bands 1 885-1 980 and 2 010-2 025 MHz. Future versions of this Recommendation will include limits applicable to other frequency bands. Subject to further study, it is anticipated that such limits would be similar to those already contained in this Recommendation.

NOTE 2 – The unwanted emission limits defined in Annex 1 are for MS operating one of or a combination of the following arrangements:
–
Frequency division duplex (FDD) uplink in the band 1 920-1 980 MHz, FDD downlink in the band 2 110-2 170 MHz, in Annex 1 referred to as FDD Band I.

–
FDD uplink in the band 1 850-1 910 MHz, FDD downlink in the band 1 930-1 990 MHz, in Annex 1 referred to as FDD Band II.

–
FDD uplink in the band 1 710-1 785 MHz, FDD downlink in the band 1 805-1 880 MHz, in Annex 1 referred to as FDD Band III.

–
FDD uplink in the band 1 710-1 755 MHz, FDD downlink in the band 2 110-2 155 MHz, in Annex 1 referred to as FDD Band IV.

–
FDD uplink in the band 824-849 MHz, FDD downlink in the band 869-894 MHz, in Annex 1 referred to as FDD Band V.

–
FDD uplink in the band 830-840 MHz, FDD downlink in the band 875-885 MHz, in Annex 1 referred to as FDD Band VI.

–
FDD uplink in the band 2 500-2 570 MHz, FDD downlink in the band 2 620-2 690 MHz, in Annex 1 referred to as FDD Band VII.

–
FDD uplink in the band 880-915 MHz, FDD downlink in the band 925-960 MHz, in Annex 1 referred to as FDD Band VIII.

–
FDD uplink in the band 1 749.9-1 784.9 MHz, FDD downlink in the band 1 844.9-1 879.9 MHz, in Annex 1 referred to as FDD Band IX.

–
FDD uplink in the band 1 710-1 770 MHz, FDD downlink in the band 2 110-2 170 MHz, in Annex 1 referred to as FDD Band X.

–
FDD uplink in the band 1 427.9-1 452.9 MHz, FDD downlink in the band 1 475.9‑1 500.9 MHz, in Annex 1 referred to as FDD Band XI.
Future versions of this Recommendation will include limits applicable to other frequency bands. Subject to further study, it is anticipated that such limits would be similar to those already contained in this Recommendation.

NOTE 3 – The unwanted emission limits defined in Annex 3 are for MS operating one of, or a combination of, the following arrangements:
–
Time division duplex (TDD) in the band 1 900-1 920 MHz referred to as TDD Band XXXIII and 2 010-2 025 MHz referred to as TDD Band XXXIV.
–
TDD in the band 1 850-1 910 MHz referred to as TDD Band XXXV and 1 930-1 990 MHz referred to as TDD Band XXXVI.
–
TDD in the band 1 910-1 930 MHz referred to as TDD Band XXXVII.
· TDD in the band 2 570-2 620 MHz referred to as TDD Band XXXVIII.
Future versions of this Recommendation will include limits applicable to other frequency bands. Subject to further study, it is anticipated that such limits would be similar to those already contained in this Recommendation.

NOTE 4 – The out-of-band emission limits defined in Annex 6 are for MS operating in the following arrangement:

–
TDD in the band 2 500-2 690 MHz

Annex 1:
IMT‑2000 Code division multiple access (CDMA) Direct Spread mobile stations

Annex 2:
IMT‑2000 CDMA Multi-Carrier mobile stations

Annex 3:
IMT‑2000 CDMA TDD mobile stations

Annex 4:
IMT‑2000 TDMA Single-Carrier mobile stations

Annex 5:
IMT‑2000 FDMA/TDMA mobile stations

Annex 6: 
IMT‑2000 OFDMA TDD WMAN mobile stations

Annex 1 

CDMA Direct Spread (universal terrestrial radio access
(UTRA) FDD) mobile stations

1
Measurement uncertainty

Values specified in this Annex differ from those specified in Recommendation ITU‑R M.1457 since values in this Annex incorporate test tolerances defined in Recommendation ITU‑R M.1545.

2
Spectrum mask

2.1
UTRA spectrum mask
The spectrum emission mask of the MS applies to frequencies, which are between 2.5 MHz and 12.5 MHz away from the MS centre carrier frequency. The out-of-channel emission is specified relative to the root raised cosine (RRC) filtered mean power of the UE carrier, where the RRC filtered mean power is the mean power measured through a root raised cosine filter with a roll-off factor of 0.22 and a bandwidth equal to the chip rate of 3.84 MHz. The power of any UE emission should not exceed the levels specified in Table 1.
The absolute requirement is based on a −48.5 dBm/3.84 MHz minimum power threshold for the UE. This limit is expressed for the narrower measurement bandwidths as −54.3 dBm/1 MHz and −69.6 dBm/30 kHz.

TABLE 1

Spectrum emission mask requirement (UTRA FDD MS)

	Δf in MHz
(Note 1)
	Minimum requirement (Note 2)
	Additional requirements Band II, Band IV, Band V, and Band X 
(Note 3)
	Measurement bandwidth (Note 6)

	
	Relative requirement
	Absolute requirement (in measurement  bandwidth)
	
	

	2.5-3.5
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	−69.6 dBm
	−15 dBm
	30 kHz (Note 4)

	3.5-7.5
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	−54.3 dBm
	−13 dBm (Note 7)
	1 MHz (Note 5)

	7.5-8.5
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	−54.3 dBm
	−13 dBm (Note 7)
	1 MHz (Note 5)

	8.5-12.5
	−47.5 dBc
	−54.3 dBm
	−13 dBm (Note 7)
	1 MHz (Note 5)

	NOTE 1 – (f is the separation between the carrier frequency and the centre of the measurement bandwidth.

NOTE 2 – The minimum requirement is calculated from the relative requirement or the absolute requirement, whichever is the higher power.

NOTE 3 – For operation in Band II, Band IV, Band V, and Band X only, the minimum requirement is calculated from the minimum requirement calculated in Note 2 or the additional requirement for Band II, whichever is the lower power.

NOTE 4 – The first and last measurement positions with a 30 kHz filter at (f equals 2.515 MHz and 3.485 MHz.

NOTE 5 – The first and last measurement positions with a 1 MHz filter at (f equals 4 MHz and 12 MHz.

NOTE 6 – As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
NOTE 7  – For operation in Band V, the measurement bandwidth of this requirement shall be 100 kHz.


2.2
E-UTRA spectrum mask
The output UE transmitter spectrum consists of the three components; the emission within the occupied bandwidth (channel bandwidth), the Out Of Band (OOB) emissions and the far out spurious emission domain (Figure 1).

Figure 1
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The spectrum emission mask of the MS applies to frequencies (ΔfOOB) starting from the ± edges of the assigned E-UTRA channel bandwidth.  For frequencies greater than (ΔfOOB) as specified in Table 1a the spurious requirements in §4 are applicable.
2.2.1
General E-UTRA spectrum mask
The power of any MS emission shall not exceed the levels specified in Table 1a for the specified channel bandwidths.

TABLE 1a
General E-UTRA spectrum emission mask
	ΔfOOB
(MHz)
	Spectrum emission limit (dBm)/ Channel bandwidth  

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	Measurement bandwidth

	( 0-1
	[TBD]
	[TBD]
	-15 
	-18
	-20
	-21
	30 kHz 

	( 1-2.5
	[-10]
	[-10]
	-10
	-10
	-10
	-10 
	1 MHz

	( 2.5-5
	[-25]
	[-10]
	-10
	-10
	-10
	-10 
	1 MHz

	( 5-6
	
	[-25]
	-13
	-13
	-13
	-13
	1 MHz

	( 6-10
	
	
	-25
	-13
	-13 
	-13 
	1 MHz

	( 10-15
	
	
	
	-25
	-13 
	-13 
	1 MHz

	( 15-20
	
	
	
	
	-25 
	-13 
	1 MHz

	( 20-25
	
	
	
	
	
	-25 
	1 MHz


2.2.2
Additional E-UTRA spectrum mask
Additional spectrum emission requirements are signalled by the network to indicate that the UE shall meet an additional requirement for a specific deployment scenarios.
3
Adjacent channel leakage power ratio (ACLR)
3.1
UTRA ACLR f
ACLR is the ratio of the RRC filtered mean power centred on the assigned channel frequency to the RRC filtered mean power centred on an adjacent channel frequency.
The limit for ACLR should be as specified in Table 2.

TABLE 2

MS ACLR limits

	MS channel offset below the first 
or above the last carrier 
frequency used
(MHz)
	ACLR limit
(dB)

	5
	32.2

	10
	42.2


3.2
E-UTRA ACLR
ACLR is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency. The ACLR requirements are specified for two scenarios: for (an) adjacent E -UTRA and/or UTRA channels (Figure 2).
Figure 2
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3.2.1
Limits for E-UTRA

E-UTRA Adjacent Channel Leakage power Ratio (E-UTRAACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency.  The E-UTRA on channel and adjacent channel power is measured with a [rectangular measurement bandwidth filter]. The limits should be as specified in Table 2a.
TABLE 2a
General requirements for E-UTRAACLR
	
	Channel bandwidth / E-UTRAACLR1   / measurement bandwidth 

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	E-UTRAACLR1
	30 dB
	30 dB
	30 dB
	30 dB
	30 dB
	30 dB

	E-UTRA channel Measurement bandwidth
	
	
	[4.5] MHz
	[9.0] MHz
	[13.5] MHz
	[18] MHz


3.2.2
Limits for E-UTRA for UTRA co-existence in the same geographical area 

For adjacent UTRA carriers the limits should be as specified in Table 2b.
UTRA Adjacent Channel Leakage power Ratio (UTRAACLR) is the ratio of the filtered mean power centred on the assigned E-UTRA channel frequency to the filtered mean power centred on an adjacent(s) UTRA channel frequency. 

UTRA Adjacent Channel Leakage power Ratio is specified for both the first UTRA 5 MHz adjacent channel (UTRAACLR1) and the 2nd UTRA 5MHz adjacent channel (UTRAACLR2) .The UTRA channel is measured with a 3.84 MHz RRC bandwidth filter with roll-off factor =0.22. The E-UTRA channel is measured with a [rectangular measurement bandwidth filter].
TABLE 2b
Additional requirements
	
	Channel bandwidth  / UTRAACLR1/2   / measurement bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	UTRAACLR1
	33 dB
	33 dB
	33 dB
	33 dB
	33 dB
	33 dB

	UTRAACLR2
	-
	-
	36 dB
	36 dB
	36 dB
	36 dB

	E-UTRA  channel Measurement bandwidth
	
	-
	[4.5] MHz
	[9.0] MHz
	[13.5] MHz
	[18] MHz

	UTRA channel Measurement bandwidth
	-
	-
	3.84 MHz


	3.84 MHz
	3.84 MHz
	3.84 MHz


3.2.3
Additional ACLR limits 

The additional ACLR limits are specified for the 2nd UTRA 5MHz adjacent channel (UTRAACLR2). The UTRA channel is measured with a 3.84 MHz RRC bandwidth filter with roll-off factor =0.22. The E-UTRA channel is measured with a [rectangular measurement bandwidth filter.]
TABLE 2c
Additional requirements (UTRAACLR2)
	
	Channel bandwidth  / UTRAACLR2   / measurement bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	UTRAACLR2bis
	-
	-
	43 dB
	43 dB
	-
	-

	E-UTRA  channel Measurement bandwidth
	-
	-
	[4.5] MHz
	[9.0] MHz
	-
	-

	UTRA channel Measurement bandwidth
	-
	-
	3.84 MHz
	3.84 MHz
	-
	-


4
Transmitter spurious emissions (conducted)

For UTRA, the limits shown in Tables 3 and 4 are only applicable for frequencies which are greater than 12.5 MHz away from the MS centre carrier frequency.

TABLE  3

General spurious emissions requirements

	Frequency bandwidth
	Measurement bandwidth
	Minimum requirement
(dBm)

	
9 kHz ( f  150 kHz
	1 kHz
	–36

	
150 kHz ( f  30 MHz
	10 kHz
	–36

	30 MHz ( f  1 000 MHz
	100 kHz
	–36

	
1 GHz ( f  12.75 GHz
	1 MHz
	–30


For E-UTRA, the spurious emission limits apply for frequency ranges that are more than ΔfOOB (MHz) from the edge of the channel bandwidth (Table 3a).

TABLE  3a

Boundary between E-UTRA ΔfOOB and spurious emission domain
	Channel bandwidth 
	1.4
MHz
	3.0
MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	ΔfOOB  (MHz)
	[TBD]
	[TBD]
	10
	15
	20
	25


The spurious emission limits in Table 3 apply for all E-UTRA transmitter band configurations and channel bandwidths.
For UTRA the following additional spurious emission requirements apply 
TABLE 4

Additional spurious emissions requirements

	Operating Band
	Frequency bandwidth
	Measurement bandwidth
	Minimum requirement

	I
	
860 MHz (
f ( 895 MHz
	3.84 MHz
	−60 dBm

	
	
921 MHz (
f < 925 MHz
	100 kHz
	−60 dBm (see Note 1)

	
	
925 MHz (
f ( 935 MHz
	100 kHz
3.84 MHz
	−67 dBm (see Note 1)
−60 dBm

	
	
935 MHz <
f ( 960 MHz
	100 kHz
	−79 dBm (see Note 1)

	
	
1 475.9 MHz (
f ( 1 500.9 MHz
	3.84 MHz
	-60 dBm

	
	
1 805 MHz (
f ( 1 880 MHz
	100 kHz
	−71 dBm (see Note 1)

	
	
1 844.9 MHz (
f ( 1 879.9 MHz
	3.84 MHz
	−60 dBm

	
	
1 884.5 MHz <
f < 1 919.6 MHz
	300 kHz
	−41 dBm

	
	
2 110 MHz (
f ( 2 170 MHz
	3.84 MHz
	−60 dBm

	
	
2 620 MHz (
f ( 2 690 MHz
	3.84 MHz
	−60 dBm

	II
	
869 MHz (
f ( 894 MHz
	3.84 MHz
	−60 dBm

	
	
1 930 MHz (
f ( 1 990 MHz
	3.84 MHz
	−60 dBm

	
	
	
	

	
	
2 110 MHz (
f ( 2 170 MHz
	3.84 MHz
	−60 dBm

	III
	
921 MHz (
f < 925 MHz
	100 kHz
	−60 dBm (see Note 1)

	
	
925 MHz (
f ( 935 MHz
	100 kHz
3.84 MHz
	−67 dBm (see Note 1)
−60 dBm

	
	
935 MHz <
f ( 960 MHz
	100 kHz
	−79 dBm (see Note 1)

	
	
1 805 MHz (
f ( 1 880 MHz
	3.84 MHz
	−60 dBm

	
	
2 110 MHz (
f ( 2 170 MHz
	3.84 MHz
	−60 dBm

	
	
2 620 MHz (
f ( 2 690 MHz
	3.84 MHz
	−60 dBm

	IV
	
869 MHz (
f ( 894 MHz
	3.84 MHz
	−60 dBm

	
	
1 930 MHz (
f ( 1 990 MHz
	3.84 MHz
	−60 dBm

	
	
	
	

	
	
2 110 MHz (
f ( 2 170 MHz
	3.84 MHz
	−60 dBm

	V
	
869 MHz (
f ( 894 MHz
	3.84 MHz
	−60 dBm

	
	
1 930 MHz (
f ( 1 990 MHz
	3.84 MHz
	−60 dBm

	
	
	
	

	
	
2 110 MHz (
f ( 2 170 MHz
	3.84 MHz
	−60 dBm

	VI
	
860 MHz  (
f < 875 MHz
	1 MHz
	−37 dBm

	
	
875 MHz (
f ( 895 MHz
	3.84 MHz
	−60 dBm

	
	
1 475.9 MHz (
f ( 1 500.9 MHz
	3.84 MHz
	-60 dBm

	
	
1 844.9 MHz (
f ( 1 879.9 MHz
	3.84 MHz
	−60 dBm


	
	
1 884.5 MHz (
f ( 1 919.6 MHz
	300 kHz
	−41 dBm

	
	
2 110 MHz (
f ( 2 170 MHz
	3.84 MHz
	−60 dBm


TABLE 4 (end)

	Operating Band
	Frequency bandwidth
	Measurement bandwidth
	Minimum requirement

	VII
	
921 MHz (
f < 925 MHz
	100 kHz
	−60 dBm (see Note 1)

	
	
925 MHz (
f ( 935 MHz
	100 kHz
3.84 MHz
	−67 dBm (see Note 1)
−60 dBm

	
	
935 MHz <
f ( 960 MHz
	100 kHz
	−79 dBm (see Note 1)

	
	
1 805 MHz (
f ( 1 880 MHz
	100 kHz
	−71 dBm (see Note 1)

	
	
2 110 MHz (
f ( 2 170 MHz
	3.84 MHz
	−60 dBm

	
	
2 620 MHz (
f ( 2 690 MHz
	3.84 MHz
	−60 dBm

	
	
2 590 MHz (
f ( 2 620 MHz
	3.84 MHz
	−50 dBm

	VIII
	
925 MHz (
f ( 935 MHz
	100 kHz
3.84 MHz
	−67 dBm (see Note 1)
−60 dBm

	
	
935 MHz <
f ( 960 MHz
	100 kHz
3.84 MHz
	−79 dBm (see Note 1)
−60 dBm

	
	
1 805 MHz <
f ( 1 830 MHz
	100 kHz
3.84 MHz
	−71 dBm (see Notes 1 and 2)
−60 dBm (see Note 2)

	
	
1 830 MHz <
f ( 1 880 MHz
	100 kHz
3.84 MHz
	−71 dBm (see Note 1)
−60 dBm

	
	
2 110 MHz (
f ( 2 170 MHz
	3.84 MHz
	−60 dBm

	
	
2 620 MHz (
f ( 2 640 MHz
	3.84 MHz
	−60 dBm

	
	
2 640 MHz <
f ( 2 690 MHz
	3.84 MHz
	−60 dBm (see Note 2)

	IX
	
860 MHz (
f ( 895 MHz
	3.84 MHz
	−60 dBm

	
	
1 475.9 MHz (
f ( 1 500.9 MHz
	3.84 MHz
	-60 dBm

	
	
1 844.9 MHz (
f ( 1 879.9 MHz
	3.84 MHz
	−60 dBm

	
	
1 884.5 MHz (
f ( 1 919.6 MHz
	300 kHz
	−41 dBm

	
	
2 110 MHz (
f ( 2 170 MHz
	3.84 MHz
	−60 dBm

	X
	
869 MHz (
f ( 894 MHz
	3.84 MHz
	−60 dBm

	
	
1 930 MHz (
f ( 1 990 MHz
	3.84 MHz
	−60 dBm

	
	
2 110 MHz (
f ( 2 170 MHz
	3.84 MHz
	−60 dBm

	XI
	
860 MHz (
f ( 895 MHz
	3.84 MHz
	-60 dBm

	
	
1 475.9 MHz (
f ( 1 500.9 MHz
	3.84 MHz
	-60 dBm

	
	
1 844.9 MHz (
f ( 1 879.9 MHz
	3.84 MHz
	-60 dBm

	
	
1 884.5 MHz (
f ( 1 919.6 MHz
	300 kHz
	-41 dBm

	
	
2 110 MHz (
f ( 2 170 MHz
	3.84 MHz
	-60 dBm

	NOTE 1 – The measurements are made on frequencies which are integer multiples of 200 kHz. As exceptions, up to five measurements with a level up to the applicable requirements defined in Table 3 are permitted for each channel used in the measurement.

NOTE 2 – The measurements are made on frequencies which are integer multiples of 200 kHz. As exceptions, measurements with a level up to the applicable requirements defined in Table 3 are permitted for each channel used in the measurement due to second or third harmonic spurious emissions.


5
Receiver spurious emissions (conducted)

For UTRA, the power of any narrow-band continuous wave (CW) spurious emission should not exceed the maximum level specified in Tables 5 and 6.

TABLE  5

General receiver spurious emission requirements

	Frequency band
	Measurement bandwidth
	Maximum level
	Note

	
30 MHz ( f  1 GHz
	100 kHz
	−57 (dBm)
	

	
1 GHz ( f ( 12.75 GHz
	1 MHz
	−47 (dBm)
	

	


For UTRA the following additional spurious emission limits are applicable 

TABLE 6

Additional receiver spurious emission requirements

	Band
	Frequency band
	Measurement bandwidth
	Maximum level
	Note

	I
	
860 MHz 
f  895 MHz
	3.84 MHz
	−60 dBm
	

	
	
921 MHz 
f < 925 MHz
	100 kHz
	−60 dBm*
	

	
	
925 MHz 
f 935 MHz
	100 kHz
3.84 MHz
	−67 dBm*
−60 dBm
	

	
	
935 MHz <
f  960 MHz
	100 kHz
	−79 dBm*
	

	
	
1 805 MHz 
f  1 880 MHz
	100 kHz
	−71 dBm*
	

	
	
1 475.9 MHz 
f  1 500.9 MHz
	3.84 MHz
	−60 dBm
	

	
	
1 844.9 MHz (
f  1 879.9 MHz
	3.84 MHz
	−60 dBm
	

	
	
1 920 MHz (
f ( 1 980 MHz
	3.84 MHz
	−60 dBm
	UE transmit band in URA_PCH, Cell_PCH and idle state

	
	
2 110 MHz (
f ( 2 170 MHz
	3.84 MHz
	−60 dBm
	UE receive band


	
	
2 620 MHz (
f ( 2 690 MHz
	3.84 MHz
	−60 dBm
	

	II
	
869 MHz 
f ( 894 MHz
	3.84 MHz
	−60 dBm
	

	
	
1 850 MHz (
f ( 1 910 MHz
	3.84 MHz
	−60 dBm
	UE transmit band in URA_PCH, Cell_PCH and idle state

	
	
1 930 MHz (
f ( 1 990 MHz
	3.84 MHz
	−60 dBm
	UE receive band

	
	
2 110 MHz (
f ( 2 170 MHz
	3.84 MHz
	−60 dBm
	

	III
	
921 MHz 
f < 925 MHz
	100 kHz
	−60 dBm*
	

	
	
925 MHz 
f 935 MHz
	100 kHz
3.84 MHz
	−67 dBm*
−60 dBm
	

	
	
935 MHz <
f  960 MHz
	100 kHz
	−79 dBm*
	

	
	
1 710 MHz (
f ( 1 785 MHz
	3.84 MHz
	−60 dBm
	UE transmit band in URA_PCH, Cell_PCH and idle state

	
	
1 805 MHz (
f ( 1 880 MHz
	3.84 MHz
	−60 dBm
	UE receive band

	
	
2 110 MHz (
f ( 2 170 MHz
	3.84 MHz
	−60 dBm
	

	
	
2 620 MHz (
f ( 2 690 MHz
	3.84 MHz
	−60 dBm
	

	IV
	
869 MHz 
f < 894 MHz
	3.84 MHz
	−60 dBm
	

	
	
1 710 MHz 
f < 1 755 MHz
	3.84 MHz
	−60 dBm
	UE transmit band in URA_PCH, Cell_PCH and idle state

	
	
1 930 MHz (
f ( 1 990 MHz
	3.84 MHz
	−60 dBm
	

	
	
2 110 MHz(
f ( 2 170 MHz
	3.84 MHz
	−60 dBm
	UE receive band


TABLE 6 (end)

	Band
	Frequency band
	Measurement bandwidth
	Maximum level
	Note


	 V
	
824 MHz 
f ( 849 MHz
	3.84 MHz
	−60 dBm
	UE transmit band in URA_PCH, Cell_PCH and idle state

	
	
869 MHz 
f < 894 MHz
	3.84 MHz
	−60 dBm
	UE receive band

	
	
1 930 MHz (
f ( 1 990 MHz
	3.84 MHz
	−60 dBm
	

	
	
2 110 MHz (
f ( 2 170 MHz
	3.84 MHz
	−60 dBm
	

	VI
	
815 MHz (
f ( 850 MHz
	3.84 MHz
	−60 dBm
	UE in URA_PCH, Cell_PCH and idle state

	
	
860 MHz (
f  895 MHz
	3.84 MHz
	−60 dBm
	UE in URA_PCH, Cell_PCH and idle state

	
	
1 475.9 MHz 
f  1 500.9 MHz
	3.84 MHz
	−60 dBm
	

	
	
1 844.9 MHz (
f  1 879.9 MHz
	3.84 MHz
	−60 dBm
	

	
	
2 110 MHz (
f ( 2 170 MHz
	3.84 MHz
	−60 dBm
	

	VII
	
921 MHz 
f < 925 MHz
	100 kHz
	−60 dBm *
	

	
	
925 MHz 
f ( 935 MHz
	100 kHz
−3.84 MHz
	−67 dBm*
−60 dBm
	

	
	
935 MHz <
f  960 MHz
	100 kHz
	−79 dBm*
	

	
	
1 805 MHz 
f  1 880 MHz
	100 kHz
	−71 dBm*
	

	
	
2 110 MHz (
f ( 2 170 MHz
	3.84 MHz
	−60 dBm
	

	
	
2 500 MHz (
f ( 2 570 MHz
	3.84 MHz
	−60 dBm
	UE transmit band in URA_PCH, Cell_PCH and idle state

	
	
2 620 MHz (
f ( 2 690 MHz
	3.84 MHz
	−60 dBm
	UE receive band

	VIII
	
880 MHz 
f 915 MHz
	3.84 MHz
	−60 dBm
	UE in URA_PCH, Cell_PCH and idle state 

	
	
921 MHz 
f < 925 MHz
	100 kHz
	−60 dBm*
	

	
	
925 MHz 
f  MHz
	100 kHz
3.84 MHz
	−67 dBm*
−60 dBm
	

	
	
935 MHz <
f  960 MHz
	100 kHz
	−79 dBm*
	

	
	
1 805 MHz <
f  1 880 MHz
	3.84 MHz
	−60 dBm
	

	
	
2 110 MHz 
f  2 170 MHz
	3.84 MHz
	−60 dBm
	

	
	
2 620 MHz 
f  2 690 MHz
	3.84 MHz
	−60 dBm
	

	IX
	
860 MHz (
f  895 MHz
	3.84 MHz
	−60 dBm
	

	
	
1 475.9 MHz 
f  1 500.9 MHz
	3.84 MHz
	−60 dBm
	

	
	
1 749.9 MHz (
f ( 1 784.9 MHz
	3.84 MHz
	−60 dBm
	UE transmit band in URA_PCH, Cell_PCH and idle state

	
	
1 844.9 MHz (
f  1 879.9 MHz
	3.84 MHz
	−60 dBm
	UE receive band

	
	
2 110 MHz (
f ( 2 170 MHz
	3.84 MHz
	−60 dBm
	

	X
	
869 MHz 
f < 894 MHz
	3.84 MHz
	−60 dBm
	

	
	
1 710 MHz 
f < 1 770 MHz
	3.84 MHz
	−60 dBm
	UE transmit band in URA_PCH, Cell_PCH and idle state

	
	
1 930 MHz (
f ( 1 990 MHz
	3.84 MHz
	−60 dBm
	

	
	
2 110 MHz (
f ( 2 170 MHz
	3.84 MHz
	−60 dBm
	UE receive band


	XI
	
860 MHz (
f  895 MHz
	3.84 MHz
	−60 dBm
	

	
	
1 427.9 MHz 
f  1 452.9 MHz
	3.84 MHz
	−60 dBm
	UE transmit band in URA_PCH, Cell_PCH and idle state

	
	
1 475.9 MHz 
f  1 500.9 MHz
	3.84 MHz
	−60 dBm
	UE receive band

	
	
1 844.9 MHz (
f  1 879.9 MHz
	3.84 MHz
	−60 dBm
	

	
	
2 110 MHz (
f ( 2 170 MHz
	3.84 MHz
	−60 dBm
	

	*
The measurements are made on frequencies which are integer multiples of 200 kHz. As exceptions, up to five measurements with a level up to the applicable requirements defined in Table 5 are permitted for each channel used in the measurement.


Annex 2

IMT 2000 CDMA Multi-Carrier (CDMA-2000) mobile stations

NO CHANGES

Annex 3

CDMA TDD (UTRA TDD) mobile stations

1
Measurement uncertainty

Values specified in this Annex differ from those specified in Recommendation ITU‑R M.1457 since values in this Annex incorporate test tolerances defined in Recommendation ITU‑R M.1545.

2
Spectrum mask

2.1
Spectrum mask (3.84 Mchip/s UTRA TDD option)

The spectrum emission mask of the MS applies to frequency offsets ((f) between 2.5 and 12.5 MHz on both sides of the carrier frequency. 

The out-of-channel emission is specified as a power level relative to the MS output power in a frequency band of 3.84 MHz bandwidth.

The power of any MS emission should not exceed −48.5 dBm/3.84 MHz or the levels specified in Table 13a, whichever is higher.

TABLE 13a

Spectrum emission mask requirement (3.84 Mchip/s TDD option)
	Δf(1)
(MHz)
	Minimum requirement
	Measurement bandwidth

	2.5-3.5
	−33.5 − 15(1) ((f/MHz − 2.5) dBc
	30 kHz(2)

	3.5-7.5
	–33.5 − 1(1) ((f/MHz − 3.5) dBc[image: image158.png]Indoor
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	1 MHz(3)

	7.5-8.5
	−37.5 − 10(1) ((f/MHz − 7.5) dBc
	1 MHz(3)

	8.5-12.5
	−47.5 dBc
	1 MHz(3)

	(1)
(f is the separation between the carrier frequency and the centre of the measuring filter.

(2)
The first and last measurement positions with a 30 kHz filter at (f equals 2.515 MHz and 3.485 MHz. 

(3)
The first and last measurement positions with a 1 MHz filter at (f equals 4 MHz and 12 MHz. As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. To improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth can be different from the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.

NOTE 1 – The lower limit should be −50 dBm/3.84 MHz or the minimum requirement presented in this table, whichever is the higher.


2.2
Spectrum mask (1.28 Mchip/s UTRA TDD option)

The spectrum emission mask of the MS applies to frequency offsets between 0.8 and 4.0 MHz on both sides of the carrier frequency. 

The out-of-channel emission is specified as a power level relative to the MS output power in a frequency band of 1.6 MHz bandwidth.

TABLE 13b

	Spectrum emission mask requirement (1.28 Mchip/s TDD option)
Δf(1)
(MHz)
	Minimum requirement
	Measurement bandwidth

	0.8
	−33.5 dBc(3)
	30 kHz(2)

	0.8-1.8
	−33.5 − 14(1)((f/MHz − 0.8) dBc(3)
	30 kHz(2)

	1.8-2.4
	−47.5 − 25(1)((f/MHz − 1.8) dBc(3)
	30 kHz(2)

	2.4-4.0
	−42.5 dBc(3)
	1 MHz(3)

	(1)
(f is the separation between the carrier frequency and the centre of the measuring filter.

(2)
The first and last measurement positions with a 30 kHz filter at (f equals to 0.815 MHz and 2.385 MHz.

(3)
The first and last measurement positions with a 1 MHz filter at (f equals 2.9 MHz and 3.5 MHz. As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. To improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth can be different from the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.

NOTE 1 – The lower limit should be −55 dBm/1.28 MHz or the minimum requirement presented in this table, whichever is the higher.


2.3
Spectrum mask (7.68 Mchip/s UTRA TDD option)

The spectrum emission mask of the UE applies to frequencies which are between 5 MHz and 25 MHz from the UE centre carrier frequency. The out-of-channel emission is specified relative to the RRC filtered mean power of the UE carrier.

The power of any UE emission should not exceed the levels specified in Table 13c.

TABLE 13c

	Spectrum emission mask requirement (7.68 Mchip/s TDD option)

Δf(1)
(MHz)
	Minimum requirement
	Measurement bandwidth

	5.0-5.75
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	30 kHz(2)

	5.75-7.0
	
[image: image36.wmf]dBc

75

.

5

MHz

6

.

5

5

.

44

þ

ý

ü

î

í

ì

÷

ø

ö

ç

è

æ

-

D

×

-

-

f


	30 kHz(2)

	7.0-15
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	1 MHz(3)

	15.0-17.0
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	1 MHz(3)

	17.0-25.0
	−51.5 dBc
	1 MHz(3)

	(1)
(f is the separation between the carrier frequency and the centre of the measuring filter.

(2)
The first and last measurement positions with a 30 kHz filter at (f equals 5.015 MHz and 6.985 MHz.

(3)
The first and last measurement positions with a 1 MHz filter at (f equals 7.5 MHz and 24.5 MHz. As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. To improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth can be different from the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.

NOTE 1 – The lower limit should be −47 dBm/7.68 MHz or the minimum requirement presented in this table, whichever is the higher.


2.4
E-UTRA spectrum mask

The output UE transmitter spectrum consists of the three components; the emission within the occupied bandwidth (channel bandwidth), the Out Of Band (OOB) emissions and the far out spurious emission domain (Figure 1).

Figure 1
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The spectrum emission mask of the MS applies to frequencies (ΔfOOB) starting from the ± edges of the assigned E-UTRA channel bandwidth.  For frequencies greater than (ΔfOOB) as specified in Table 13d the spurious requirements in §4 are applicable.
2.4.1
General E-UTRA spectrum mask

The power of any MS emission shall not exceed the levels specified in Table 13d for the specified channel bandwidths.
TABLE 13d
General E-UTRA spectrum emission mask

	ΔfOOB
(MHz)
	Spectrum emission limit (dBm)/ Channel bandwidth  

	
	1.6

MHz
	3.2

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	Measurement bandwidth

	( 0-1
	[TBD]
	[TBD]
	-15 
	-18
	-20
	-21
	30 kHz 

	( 1-2.5
	[-10]
	[TBD]
	-10
	-10
	-10
	-10 
	1 MHz

	( 2.5-5
	[-25]
	[-10]
	-10
	-10
	-10
	-10 
	1 MHz

	( 5-6
	
	[-25]
	-13
	-13
	-13
	-13
	1 MHz

	( 6-10
	
	
	-25
	-13
	-13 
	-13 
	1 MHz

	( 10-15
	
	
	
	-25
	-13 
	-13 
	1 MHz

	( 15-20
	
	
	
	
	-25 
	-13 
	1 MHz

	( 20-25
	
	
	
	
	
	-25 
	1 MHz


2.4.2
Additional E-UTRA spectrum mask

Additional spectrum emission requirements are signalled by the network to indicate that the UE shall meet an additional requirement for a specific deployment scenarios.

3
ACLR

3.1
ACLR for UTRA

ACLR is the ratio of the transmitted power to the power measured after a receiver filter in the adjacent channel(s). Both the transmitted power and the received power are measured through a matched filter (root raised cosine and roll-off 0.22) with a noise power bandwidth equal to the chip rate. The requirements should apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer’s specification. The limit for ACLR should be as specified in Table 14a-14c).


Table 14a)  MS ACLR limits for 3.84 Mchip/s TDD option 

	Adjacent channel
	ACLR limit
(dB)

	MS channel ± 5 MHz
	32.2

	MS channel ± 10 MHz
	42.2


Table 14b)  MS ACLR limits for 1.28 Mchip/s TDD option

	Adjacent channel
	ACLR limit
(dB)

	MS channel ± 1.6 MHz
	32.2

	MS channel ± 3.2 MHz
	42.2


Table 14c)  MS ACLR limits for 7.68 Mchip/s TDD option

	Adjacent channel
	Chip rate for RRC
measurement filter
(MHz)
	ACLR limit
(dB)

	MS channel ± 7.5 MHz
	3.84
	32.2

	MS channel ± 12.5 MHz
	3.84
	42.2

	MS channel ± 10.0 MHz
	7.68
	32.2

	MS channel ± 20.0 MHz
	7.68
	42.2


3.2
ACLR for E-UTRA

ACLR is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency. The ACLR requirements are specified for two scenarios: for (an) adjacent E -UTRA and/or UTRA channels (Figure 2).

Figure 2
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3.2.1
Limits for E-UTRA 

E-UTRA Adjacent Channel Leakage power Ratio (E-UTRAACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency.  The E-UTRA on channel and adjacent channel power is measured with a [rectangular measurement bandwidth filter]. The limits should be as specified in Table 14d.

TABLE 14d
General requirements for E-UTRAACLR
	
	Channel bandwidth / E-UTRAACLR1   / measurement bandwidth 

	
	1.6

MHz
	3.2

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	E-UTRAACLR1
	30 dB
	30 dB
	30 dB
	30 dB
	30 dB
	30 dB

	E-UTRA channel Measurement bandwidth
	
	
	[4.5] MHz
	[9.0] MHz
	[13.5] MHz
	[18] MHz


3.2.2
Limits for E-UTRA for UTRA co-existence in the same geographical area 

For adjacent UTRA carriers the limits should be as specified in Table 14e.

UTRA Adjacent Channel Leakage power Ratio (UTRAACLR) is the ratio of the filtered mean power centred on the assigned E-UTRA channel frequency to the filtered mean power centred on an adjacent(s) UTRA channel frequency. 

UTRA Adjacent Channel Leakage power Ratio is specified for both the first UTRA 5 MHz adjacent channel (UTRAACLR1) and the 2nd UTRA 5MHz adjacent channel (UTRAACLR2) .The UTRA channel is measured with a 3.84 MHz RRC bandwidth filter with roll-off factor =0.22. The E-UTRA channel is measured with a [rectangular measurement bandwidth filter].

TABLE 14e
Additional requirements

	
	Channel bandwidth  / UTRAACLR1/2   / measurement bandwidth

	
	1.6
MHz
	3.2
MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	UTRAACLR1
	33 dB
	33 dB
	33 dB
	33 dB
	33 dB
	33 dB

	UTRAACLR2
	-
	-
	36 dB
	36 dB
	36 dB
	36 dB

	E-UTRA  channel Measurement bandwidth
	
	-
	[4.5] MHz
	[9.0] MHz
	[13.5] MHz
	[18] MHz

	UTRA channel Measurement bandwidth
	-
	
	3.84 MHz


	3.84 MHz

	3.84 MHz

	3.84 MHz



3.2.3
Additional ACLR limits 

The additional ACLR limits are specified for the 2nd UTRA adjacent channel (UTRAACLR2). .The UTRA channel is measured with a 3.84 MHz RRC bandwidth filter with roll-off factor =0.22. The E-UTRA channel is measured with a [rectangular measurement bandwidth filter.]
TABLE 14f
Additional requirements (UTRAACLR2)

	
	Channel bandwidth  / UTRAACLR2   / measurement bandwidth

	
	1.6

MHz
	3.2

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	UTRAACLR2bis
	-
	-
	43 dB
	43 dB
	-
	-

	E-UTRA  channel Measurement bandwidth
	-
	-
	[4.5] MHz
	[9.0] MHz
	-
	-

	UTRA channel Measurement bandwidth
	-
	-
	3.84 MHz
	3.84 MHz
	-
	-


4
Transmitter spurious emissions (conducted)

For UTRA, the spurious emissions should be less than the limits specified in Tables 15, 16a), 16b) and 16c). The following requirements are only applicable for MS centre carrier frequency offsets greater than 12.5 MHz (3.84 Mchip/s TDD option), 4 MHz (1.28 Mchip/s TDD option) or 25 MHz (7.68 Mchip/s TDD option). 

TABLE 15

General spurious emissions requirements

	Frequency band
	Measurement bandwidth
	Minimum requirement
(dBm)

	
9 kHz ( f  150 kHz
	1 kHz
	–36

	
150 kHz ( f  30 MHz
	10 kHz
	–36

	
30 MHz ( f  1 000 MHz
	100 kHz
	–36

	
1 GHz ( f  12.75 GHz
	1 MHz
	–30


TABLE 16

a)  Additional spurious emissions requirements (3.84 Mchip/s TDD option)

	Frequency bandwidth
	Measurement bandwidth
	Minimum requirement
(dBm)

	
921 MHz (
f < 925 MHz
	100 kHz
	−60 (Note 1)

	
925 MHz (
f ( 935 MHz
	100 kHz
	−67 (Note 1)

	
935 MHz <
f ( 960 MHz
	100 kHz
	−79 (Note 1)

	
1 805 MHz (
f ( 1 880 MHz
	100 kHz
	−71 (Note 1)

	
2 620 MHz (
f ( 2 690 MHz
	3.84 MHz
	−37 (Note 1)

	
1 884.5 MHz (
f ( 1 919.6 MHz
	300 kHz
	−41 (Note 2)

	NOTE 1 – The measurements are made on frequencies which are integer multiples of 200 kHz. As exceptions, up to five measurements with a level up to the applicable requirements defined in Table 15 are permitted for each absolute RF channel used in the measurement. 

NOTE 2 – Applicable for transmission in 2 010-2 025 MHz.


b)  Additional spurious emissions requirements (1.28 Mchips TDD option)

	Frequency bandwidth
	Measurement bandwidth
	Minimum requirement
(dBm)

	
921 MHz (
f < 925 MHz
	100 kHz
	−60 (Note 1)

	
925 MHz (
f ( 935 MHz
	100 kHz
	−67 (Note 1)

	
935 MHz <
f ( 960 MHz
	100 kHz
	−79 (Note 1)

	
1 805 MHz (
f ( 1 880 MHz
	100 kHz
	−71 (Note 1)

	
2 620 MHz (
f ( 2 690 MHz
	3.84 MHz
	−37 (Note 1)

	NOTE 1 – The measurements are made on frequencies which are integer multiples of 200 kHz. As exceptions, up to five measurements with a level up to the applicable requirements defined in Table 15 are permitted for each absolute RF channel used in the measurement. 


c)  Additional spurious emissions requirements (7.68 Mchips TDD option)

	Frequency bandwidth
	Measurement bandwidth
	Minimum requirement
(dBm)

	
921 MHz (
f < 925 MHz
	100 kHz
	−60 (Note 1)

	
925 MHz (
f ( 935 MHz
	100 kHz
	−67 (Note 1)

	
935 MHz <
f ( 960 MHz
	100 kHz
	−79 (Note 1)

	
1 805 MHz (
f ( 1 880 MHz
	100 kHz
	−71 (Note 1)

	
2 620 MHz (
f ( 2 690 MHz
	3.84 MHz
	−37 (Note 1)

	
1 884.5 MHz (
f ( 1 919.6 MHz
	300 kHz
	−41 (Note 2)

	NOTE 1 – The measurements are made on frequencies which are integer multiples of 200 kHz. As exceptions, up to five measurements with a level up to the applicable requirements defined in Table 15 are permitted for each absolute RF channel used in the measurement. 

NOTE 2 – Applicable for transmission in 2 010-2 025 MHz.


For E-UTRA, the spurious emission limits apply for frequency ranges that are more than ΔfOOB (MHz) from the edge of the channel bandwidth (Table 16d).

TABLE  16d
Boundary between E-UTRA ΔfOOB and spurious emission domain

	Channel bandwidth 
	1.6
MHz
	3.2
MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	ΔfOOB  (MHz)
	[TBD]
	[TBD]
	10
	15
	20
	25


The spurious emission limits in Table 15 apply for all E-UTRA transmitter band configurations and channel bandwidths.
5
Receiver spurious emissions (conducted)

For UTRA, the power of any spurious emissions from the receiver should not exceed the limits given in Tables 17, 18a), 18b) and 18c).

TABLE 17

General receiver spurious emission requirements

	Frequency band
	Measurement bandwidth
	Maximum level
(dBm)
	Note

	
30 MHz (f  1 GHz
	100 kHz
	–57
	

	1 GHz ( f ( 12.75 GHz
	1 MHz
	–47
	With the exception of the frequencies covered by Tables 18a), 18b) and 18c), for which additional receiver spurious emission requirements apply.


TABLE 18

a)  Receiver spurious emission requirements (3.84 Mchip/s UTRA TDD option)
	Band
	Maximum level
	Measurement bandwidth
	Note

	30 MHz-1 GHz
	−57 dBm
	100 kHz
	

	1 GHz-1.9 GHz and
1.92 GHz-2.01 GHz and
2.025 GHz-2.11 GHz and
2.17 GHz-2.57 GHz
	−47 dBm
	1 MHz
	With the exception of frequencies between 12.5 MHz below the first carrier frequency and 12.5 MHz above the last carrier frequency used by the MS.

	1.9 GHz-1.92 GHz and
2.01 GHz-2.025 GHz and
2.11 GHz-2.170 GHz and
2.57 GHz-2.69 GHz
	−60 dBm
	3.84 MHz
	With the exception of frequencies between 12.5 MHz below the first carrier frequency and 12.5 MHz above the last carrier frequency used by the MS.

	2.69 GHz-12.75 GHz
	−47 dBm
	1 MHz
	


b)  Receiver spurious emission requirements (1.28 Mchip/s UTRA TDD option) 

	Band
	Maximum level
	Measurement bandwidth
	Note

	30 MHz-1 GHz
	−57 dBm
	100 kHz
	

	1 GHz-1.9 GHz and
1.92 GHz-2.01 GHz and
2.025 GHz-2.11 GHz and
2.17 GHz-2.57 GHz
	−47 dBm
	1 MHz
	With the exception of frequencies between 4 MHz below the first carrier frequency and 4 MHz above the last carrier frequency used by the MS.

	1.9 GHz-1.92 GHz and
2.01 GHz-2.025 GHz and
2.11 GHz-2.170 GHz and
2.57 GHz-2.69 GHz
	−64 dBm
	1.28 MHz
	With the exception of frequencies between 4 MHz below the first carrier frequency and 4 MHz above the last carrier frequency used by the MS.

	2.69 GHz 12.75 GHz
	−47 dBm
	1 MHz
	


TABLE 18 (end)

c)  Receiver spurious emission requirements (7.68 Mchip/s UTRA TDD option)
	Band
	Maximum level
	Measurement bandwidth
	Note

	30 MHz-1 GHz
	−57 dBm
	100 kHz
	

	1 GHz-1.9 GHz and
1.92 GHz-2.01 GHz and
2.025 GHz-2.11 GHz and
2.17 GHz-2.57 GHz
	−47 dBm
	1 MHz
	With the exception of frequencies between 25 MHz below the first carrier frequency and 25 MHz above the last carrier frequency used by the MS.

	1.9 GHz-1.92 GHz and
2.01 GHz-2.025 GHz and
2.11 GHz-2.170 GHz and
2.57 GHz-2.69 GHz
	−57 dBm
	7.68 MHz
	With the exception of frequencies between 25 MHz below the first carrier frequency and 25 MHz above the last carrier frequency used by the MS.

	2.69 GHz-12.75 GHz
	−47 dBm
	1 MHz
	


Annex 4

IMT 2000 TDMA Single-Carrier (UWC-136) mobile stations

NO CHANGES

Annex 5

IMT 2000 FDMA/TDMA (digital enhanced cordless telecommunications (ECT)) mobile stations

NO CHANGES

Annex 6

IMT 2000 OFDMA TDD WMAN mobile stations

This Annex defines the unwanted emission limits for IMT‑2000 OFDMA TDD WMAN mobile stations.

1
Spectrum emission mask

The spectrum emission mask of user equipment applies to frequencies between 2.5 MHz and 12.5 MHz away from the user equipment centre frequency for the 5 MHz carrier and between 5 MHz and 25 MHz away from the user equipment centre frequency for the 10 MHz carrier.

TABLE 35

Spectrum emission mask for 10 MHz carrier 

	Segment number
	Offset from channel centre frequency 
(MHz)
	Integration bandwidth
(kHz)
	Allowed emission level
(dBm/integration bandwidth)

	1
	5 to < 6
	100
	−13.00

	2
	6 to < 10
	1 000
	−13.00

	3
	10 to < 11
	1 000
	−13 − 12(f − 10)

	4
	11 to < 15
	1 000
	−25.00

	5
	15 to < 20
	1 000
	If PTx,max ≤ +23 then 
−21 − 32/19 × (f −10.5) else −25

	6
	20 to < 25
	1 000
	If PTx,max ≤ +23 then 
−37.00 else −25

	NOTE 1 – Maximum transmitter output power of user equipment is 23 dBm or smaller in Japan.


In Table 35:

–
Channel bandwidth is 10 MHz.

–
Integration bandwidth refers to the frequency range over which the emission power is integrated.

–
f is defined as the frequency offset in MHz from the channel centre frequency.

· PTx,max is the maximum declared output power for the user equipment.

TABLE 36

Spectrum emission mask for 5 MHz carrier 

	Segment number
	Offset from channel centre frequency 
(MHz)
	Integration bandwidth
(kHz)
	Allowed emission level
(dBm/integration bandwidth)

	1
	2.5 to < 3.5
	50
	−13.00

	2
	3.5 to < 7.5
	1 000
	−13.00

	3
	7.5 to < 8
	1 000
	If PTx,max ≤ +23 then 
−20 − 2.28 × (f − 7.5) else −13.00

	4
	8 to < 10.4
	1 000
	−25.00

	5
	10.4 to < 12.5
	1 000
	If PTx,max ≤ +23 then 
−21 − 1.68 × (f − 8) else −25

	NOTE 1 – Maximum transmitter output power of user equipment is 23 dBm or smaller in Japan.


In Table 36:

–
Channel bandwidth is 5 MHz.

–
Integration bandwidth refers to the frequency range over which the emission power is integrated.

2
Transmitter spurious emissions (conducted) 

IMT‑2000 OFDMA TDD WMAN user equipment complies with the limits recommended in Recommendation ITU‑R SM.329‑10. The limits shown in Tables 37a and 37b and 38 are only applicable for frequency offsets which are greater than 12.5 MHz away from the user equipment centre frequency for the 5 MHz carrier and greater than 25 MHz for the 10 MHz carrier. f is the frequency of the spurious domain emissions. fc is the user equipment center frequency.
The emission levels in Table 37a should be met in areas where Category A levels for spurious emissions, as defined in Recommendation ITU‑R SM.329‑10, are applicable. The emission levels in Table 37b should be met in areas where Category B levels for spurious emissions, as defined in Recommendation ITU‑R SM.329‑10, are applicable.

TABLE 37a

User equipment spurious emissions limits – Category A

	Band
	Measurement bandwidth
	Allowed emission level 

	9 kHz ( f  150 kHz
	1 kHz
	−13 dBm

	150 kHz ( f  30 MHz
	10 kHz
	−13 dBm

	30 MHz ( f  1 000 MHz
	100 kHz
	–13 dBm

	1 GHz ( f  13.45 GHz
	1 MHz
	–13 dBm


TABLE 37b

User equipment spurious emissions limits – Category B

	Band
	Measurement bandwidth
	Allowed emission level 

	9 kHz ( f  150 kHz
	1 kHz
	−13

	150 kHz ( f  30 MHz
	10 kHz
	−13

	30 MHz ( f  1 000 MHz
	100 kHz
	–36 dBm

	1 GHz ( f  13.45 GHz
	30 kHz

If 2.5 × BW ≤ | fc − f | < 10 × BW

300 kHz

If 10 × BW ≤ | fc − f | < 12 × BW

1 MHz

If 12 × BW ≤ | fc − f |
	–30 dBm




	
	
	

	
	
	

	
	
	

	
	
	

	
	


	


TABLE 38
Additional user equipment spurious emission limit
	Frequency bandwidth
	Measure-ment bandwidth
	Minimum requirement
(dBm)
	Note

	1 000 MHz ( f  2 505 MHz
	1 MHz
	−13
	

	2 505 MHz ( f  2 530 MHz
	1 MHz
	−37
	

	2 530 MHz ( f  2 535 MHz
	1 MHz
	1.7f − 4 338
	

	2 535 MHz ( f  2 630 MHz
	1 MHz
	−21 − 1.68*(f − 8)
12.5 MHz < f < 17.5 MHz
−37 
17.5 MHz < f < 22.5 MHz

−18
22.5 MHz < f
	For 5 MHz channel size

	
	
	−18
25 MHz < f
	For 10 MHz channel size

	2 630 MHz ( f  2 630.5 MHz
	1 MHz
	−13 − 8/3.5 × (f − 2 627)
	

	2 630.5 MHz ( f  2 640 MHz
	1 MHz
	−21 − 16/9.5× (f − 2 630.5)
	

	2 640 MHz ( f  2 655 MHz
	1 MHz
	−37
	

	2 655 MHz ( f
	1 MHz
	−13
	

	NOTE 1 – The allowed emission level shall be applied for the frequency range greater than 2.5 times the channel size from the centre frequency. f is the offset from channel centre frequency.
NOTE 2 – This additional requirement provides for the protection of satellite systems in the bands 2 500-2 535 MHz and 2 630-2 690 MHz in Japan.

NOTE 3 – The update of the values in this Table is for further study.


3
Receiver spurious emissions (conducted)

The power of any narrow-band spurious emission should not exceed the maximum level specified in Table 39.

TABLE 39

General receiver spurious emission requirements

	Band
	Measurement bandwidth
	Allowed emission level
(dBm)

	30 MHz ( f  1 GHz
	100 kHz
	−57

	1 GHz ( f ( 13.45 GHz
	30 kHz
If 2.5 × BW ≤ | fc − f | < 10 × BW

300 kHz
If 10 × BW ≤ | fc − f | < 12 × BW

1 MHz
If 12 × BW ≤ | fc − f |
	−47


4
Adjacent channel leakage ratio (ACLR)

Within this Annex, and in a similar manner to other annexes, the ACLR is defined as the ratio of the on-channel transmitted power to the power transmitted in adjacent channels as measured at the output of the receiver filter. In order to measure ACLR, it is necessary to consider a measurement filter for the transmitted signal as well as a receiver measurement bandwidth for the adjacent channel (victim) system. 

In this Annex, data is provided that is relevant to the case where the adjacent system is OFDMA TDD WMAN (intra-system) or the case where the adjacent system is UTRA (inter-system). 

ACLR is therefore specified considering the following receiver bandwidths:

When the adjacent system is OFDMA TDD WMAN:

–
4.75 MHz for a 5 MHz channelized system, and

–
9.5 MHz for a 10 MHz channelized system.

When the adjacent system is UTRA:

–
3.84 MHz for a 5 MHz channelized system, and

–
7.68 MHz for a 10 MHz channelized system. 

The measurement bandwidth for the measurement of on-channel power of the OFDMA TDD WMAN carrier is:

–
4.75 MHz for a 5 MHz channelized system, and

–
9.5 MHz for a 10 MHz channelized system.

The passband of the receiver filter is centred on the first or second adjacent channel centre frequency. In the case where the adjacent system is OFDMA TDD WAN, both the transmitted power and the received power are measured with a rectangular filter. For adjacent UTRA systems the transmitted power is measured using a rectangular filter and the received power using a RRC filter with a roll-off factor of 0.22.

The ACLR values for the two relevant cases are provided in the Tables 40 and 41. 

TABLE 40

MS ACLR for 5 MHz channel bandwidth

	
	Minimum required ACLR relative to assigned channel frequency (dB)

	Adjacent channel centre frequency
	OFDMA TDD WMAN case
	UTRA(1) case

	MS channel centre frequency ± 5 MHz
	30
	33

	MS channel centre frequency ± 10 MHz
	44
	43

	(1)
These are similar to the minimum requirements for UTRA systems (see Annexes 1 and 3 to this Recommendation) and in practice may be expected to be larger.


TABLE 41

MS ACLR for 10 MHz channel bandwidth

	
	Minimum required ACLR relative to assigned channel frequency (dB)

	Adjacent channel centre frequency
	OFDMA TDD WMAN case
	UTRA(1) case

	MS channel centre frequency ± 10 MHz
	30
	33

	MS channel centre frequency ± 20 MHz
	44
	43

	(1)
These are similar to the minimum requirements for UTRA systems (see Annexes 1 and 3 to this Recommendation) and in practice may be expected to be larger.


Additional information may be provided in future revisions of this Recommendation.

NOTE 1 – Further study is necessary for other systems wherever applicable, as well as the relationship between ACLR and the emission mask.

NO FURTHER CHANGES

ATTACHMENT 6.8
Source: Document 5D/TEMP/32
Liaison statement to ITU-T Study Group 15 on ANTS

(Copy for information to ITU-R WP 5A and WP 5C)

References:
1)
Access Network Transport Standards Work Plan, Issue 13, June 2007
(http://www.itu.int/oth/T0902000001/en) 
2)
Access Network Transport Standards Overview, Issue 14, June 2007
(http://www.itu.int/oth/T0902000002/en)
ITU-R Working Party 5D (WP 5D) thanks ITU-T Study Group 15 for its liaison statement (Documents 8F/1334).

On page 58 of the Access Network Transport Standards Overview (Issue 14, June 2007) Recommendation ITU-R M.1457 should read “M.1457-7” approved in October 2007.
WP 5D has initiated the process for the standardization of the radio interface(s) for IMT-Advanced. Resolution ITU-R 56 “Naming for IMT” and Resolution ITU-R 57 “Principles for the development of IMT-Advanced” provide guidance.
At this time we do not have any comments on your draft new Recommendation G.hnta – Generic Home Network Transport Architecture (working text). We expect that International Mobile Telecommunications will play a role in home network access and, considering that these networks are increasingly packet-based, we may have input in the future. 
For your information the next meeting of ITU-R WP 5D is planned for: 
–
24 June-1 July 2008, Dubai, UAE 
WP 5D looks forward to continuing working with ITU-T Study Group 15 on ANTS.
	Contact:
	José Costa
(Canada)
	Email:
costa@nortel.com


ATTACHMENT 6.9
Source: Document 5D/TEMP/34(Rev.1)
Liaison statement to external organizations on the schedule for updating Recommendation ITU-R M.1457 to Revision 9

Introduction

This liaison provides guidance to External Organizations regarding updates of the terrestrial radio interfaces in the development of Revision 9 of Recommendation ITU-R M.1457 
(“Detailed specifications of the radio interfaces of IMT-2000”).

Background

The Radiocommunication Assembly 2007 (15-19 October 2007) established a new ITU-R Study Group 5 “Terrestrial services”. All of the studies on terrestrial services which were conducted by the former ITU-R Study Groups 8 and 9 will henceforth be undertaken by Study Group 5.

To allow the work on International Mobile Telecommunications (IMT)
 to proceed, the studies associated with IMT have been assigned, as an interim measure, to Working Party 5D (WP 5D).

Prior to the next meeting of Study Group 5 on 10-11 November 2008, it is not possible to know with certainty the final working party structure of the Study Group, nor to which Working Party the revision of Recommendation ITU-R M.1457 will be assigned during the remainder of the new Study Period. Likewise, the meeting schedule of the group maintaining M.1457 is not finalized, but it has been planned following certain assumptions. Nevertheless, for the purpose of this announcement, WP 5D assumes that it will be responsible for Rec. ITU-R M.1457 and will meet on the dates provided in Table 1. Should this information change, WP 5D expects that the development of Revision 9 will proceed on a similar schedule.

TABLE 1

Tentative WP 5D and SG 5 meetings

	GROUP
	No
	START
	STOP

	WP 5D
	2
	24 Jun 08
	1 Jul 08

	WP 5D
	3
	8 Oct 08
	15 Oct 08

	SG 5
	2
	10 Nov 08
	11 Nov 08

	WP 5D
	4
	11 Feb 09
	18 Feb 09


Confirmed meeting dates for 2008 will be published on the ITU website (http://www.itu.int/events/upcomingevents.asp?sector=ITU-R&lang=en) along with planned dates for 2009 and beyond.

Procedure

The procedure outlined in Circular Letter 8/LCCE/95 applies to the development of Revision 9.

Schedule

In accordance with 8/LCCE/95, ITU-R has historically updated Recommendation ITU-R M.1457 approximately annually using a three-meeting cycle. WP 5D intends to maintain this annual update process. However, development of the work is inevitably tied to meetings of the responsible Working Party and Study Group. In this case, due to the uncertainty in the meeting schedules, the full Revision 9 development schedule cannot be determined precisely. Nevertheless, WP 5D announces that the first meeting in the development of Revision 9 will be WP 5D Meeting No. 2, has been confirmed as 24th Jun – 1st Jul 2008.
Inputs for M.1457 updates

The summary of inputs or correspondence required for terrestrial component updates in the ninth Revision of Recommendation ITU-R M.1457 is found in Table 2. Inputs listed in the first part ("Technical input") of the table are the ones required according to Circular Letter 8/LCCE/95 to be submitted to WP 5D. It is clarified that WP 5D needs to receive only one submission of those inputs (i.e. "Technical input") per each terrestrial radio interface. Inputs listed in the second part of Table 2 ("Administrative input") are of administrative nature. Those inputs need to be submitted to the ITU‑R SG 5 Counsellor by each and every individual SDO that is stakeholder to any proposed change. With specific reference to the Letters of Conveyance, it is further clarified that they are needed only in case of modification or addition/deletion to the Global Core Specifications.

table 2

Summary of inputs or correspondence required for terrestrial 
component updates in the ninth revision of Recommendation ITU-R M.1457

	
	Section1
	Item
	Final Date5

	Technical input6,7
(to be submitted to WP 5D)
	5.X.1
5.X.2
	Overview section required
Titles and tables required
Global Core Specification submitted
Summary and rationale of update
Self-evaluation
Self-declaration of consistency
	16:00 hours UTC, 4 February 2009 (based on planned meeting dates)

	Administrative input
(to be submitted to ITU-R SG 5 Counselor by each stakeholder SDO)
	5.X.2
	Letters of conveyance2, 4

	16:00 hours UTC, 4 February 2009 (based on planned meeting dates)

	
	
	Certifications of references and transposition3
Final references required
	16:00 hours UTC, 3 August 2009 (based on planned meeting dates)

	NOTE 1 ( The baseline document (based on M.1457‑8) that shall be used by WP 5D in their internal work and by the External Organizations in submitting their changes for development of M.1457-9 shall be provided by the ITU-R SG5 Counselor.
NOTE 2 ( As per Document IMT/2(Rev.1) (http://www.itu.int/osg/imt-project/docs/002r1.pdf).
NOTE 3 ( As per Document IMT/1(Rev.2) (http://www.itu.int/osg/imt-project/docs/001r2.pdf).
NOTE 4 ( Letters of conveyance have to be received 16:00 hours UTC, 4 February 2009 (based on planned meeting dates). If the SDOs alter their position with respect to Part B of the Letter of conveyance, the SDO must submit directly to the ITU-R SG 5 Counselor by 16:00 hours UTC, 3 August 2009 (based on planned meeting dates) "letters of conveyance, Part B only" together with the final references.
NOTE 5 ( The dates indicated in the table are the final ones for documents to be received by ITU, established as 16:00 hours UTC, 7 days prior to the start of the scheduled meeting.
NOTE 6 ( If the proposed changes affect section 5.X.2 only, then only a subset of the listed items are needed (i.e. Summary and rationale of update, and self declaration of consistency with 5.X.1 and the GCS, as per CL 8/LCCE/95 Section 3; it is further clarified that, if titles and/or synopsis in 5.X.2 are modified, the modified 5.X.2 has to be submitted, as well).
NOTE 7 ( Inputs listed in the first part ("Technical input") of the table are the ones required according to Circular Letter 8/LCCE/95 to be submitted to WP 5D. It is clarified that WP 5D needs to receive only one submission of those inputs (i.e. "Technical input") per each terrestrial radio interface.


Contact:
Colin Langtry


Counsellor, ITU-R SG 5


colin.langtry@itu.int
ATTACHMENT 6.10
Source: Document 5D/TEMP/46
Working document towards proposed draft new [Report/Recommendation] [Guidelines for evaluation of radio interface technologies
for IMT-Advanced]

(xxxx)

[Editors note: a new section on terminology is necessary for [IMT.EVAL].]
CONTENTS

[0    Terminology]
1
Introduction
2
Scope

3
Structure of the Recommendation/Report
4
Related documents
5
Evaluation Guidelines

6
Characteristics for evaluation
7
Evaluation methodology
8
Test environments and simulation parameters for evaluation
9
Channel Model Approach
Annex 1  –  Channels models
Annex 2 – Compliance template
1
Introduction

[Editor notes: NEW common text for IMT-Advanced should be incorporated.] 

2
Scope

This [Recommendation/Report] provides guidelines for both the procedure and the criteria (technical, spectrum and service) to be used in evaluating RITs for a number of reference scenarios, test environments and deployment models. These test environments, defined herein, are chosen to simulate closely the more stringent radio operating environments. The evaluation procedure is designed in such a way that the impact of the candidate RITs on the overall performance and economics of IMT-Advanced may be fairly and equally assessed on a technical basis. It ensures that the overall IMT-Advanced objectives are met.

The [Recommendation/Report] provides, for proponents and developers of RITs, the common base for the self and external evaluation of RITs and system aspects impacting the radio performance.

This [Recommendation/Report] allows a degree of freedom so as to encompass new technologies.

The actual selection of the RITs for IMT-Advanced is outside the scope of this [Recommendation/Report]. 

3 Structure of the Recommendation/Report

Section 6 lists the criteria for evaluating the RITs and section 8 defines the tests environments under which the candidate RITs are evaluated. Section 7 outlines the procedures and evaluation methodology for evaluating the criteria.
The following Annex forms part of this Recommendation:

Annex 1:
Test environments and deployment models

Annex 2:
Compliance template
4
Related Documents
[IMT.TECH: Describes xxxxxx 3-6 sentences, Chapter x and y contain minimum requirements and other requirements needed for the evaluation of IMT-Advanced. [Material included when IMT.TECH contribution is ready.]
M.?? IMT.SERV , Full name: short description. Chapter x1 and y2 contain requirements and capabilities contributing to the developing of the minimum requirements for Services needed for the evaluation of IMT-Advanced.
WRC-07 Final acts]
5
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.

6
Characteristics for evaluation

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.]

Chapter 8 defines the methodology for assessing each of these criteria. 

[Editor’s note: table 5-2 below should be considered if service capability requirements are added into table 5-1 above.]

[Table 5-2

Service classification and service parameters

	User Experience Class
	Service Class
	Service Parameters (Numerical Values)

	Conversational
	Basic conversational service
	Throughput:
	20 kbit/s

	
	
	Delay:
	50 ms

	
	Rich conversational 
service
	Throughput:
	5 Mbit/s

	
	
	Delay:
	20 ms

	
	Conversational 
low delay
	Throughput:
	150 kbit/s

	
	
	Delay:
	10 ms

	Streaming
	Streaming Live
	Throughput:
	2 – 50 Mbit/s

	
	
	Delay:
	100 ms

	
	Streaming Non-Live
	Throughput:
	2 – 50 Mbit/s

	
	
	Delay:
	1 s

	Interactive
	Interactive high delay
	Throughput:
	500 kbit/s

	
	
	Delay:
	200 ms

	
	Interactive low delay
	Throughput
	500 kbit/s

	
	
	Delay
	20 ms

	Background
	Background
	Throughput:
	5 – 50 Mbit/s

	
	
	Delay:
	< 2s


]
7 
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 following sub-sections are in square brackets.]

7.1
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.

7.1.1
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. 

7.1.2
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.

7.1.3
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

7.1.4
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.]
7.2
Analytical approach

[
7.2.1
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.

7.2.2
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.

7.2.3
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:

1. 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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T

 and the probability of an H-ARQ re-transmission is 
[image: image42.wmf]a

 then the total additional effective U-plane delay due to H-ARQ re-transmissions is assessed as 
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2. 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.
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:

3. Intra-frequency handover.
4. Inter-frequency handover (within a spectrum band, between spectrum bands).
5. 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.]

7.3
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.]
8
Test environments and simulation parameters for evaluation

This section describes the test environments, selected deployment scenarios and simulation parameters necessary to elaborate the performance figures of candidate radio interface for IMT-Advanced (Details on channel models can be found in Annex 1).
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.
8.1
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.
8.1.1
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 (scenario C2) 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.]
8.1.2
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.]

8.1.3
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, where the area per floor is about 5 400 m2, number of floors is 8 and wider hall dimensions are different. The layout of the scenario is shown in Figure 3.]

8.1.4 
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.]
8.2
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


Suburban marco-cell scenario is an optional scenario for the base coverage urban test environment.

The detailed simulation parameters for these deployment scenarios can be found in [Tables 6-1].

The parameters (and also the propagation and channel models in Annex 1) are solely for the purpose of consistent evaluation of the candidate RITs for IMT-Advanced and relate only to specific test environments used in these simulations. They should not be considered as the values that must be used in any deployment of any IMT-Advanced system nor should they taken as the default values for any other or subsequent study in ITU or elsewhere.
Table System simulation baseline parameters
	Deployment scenario
	Urban macro-cell
	Urban micro-cell
	Indoor hotspot
	Rural macro-cell
	Suburban marco-cell

	Layout
	Cellular, Hexagonal grid
	Cellular, hexagonal
	Isolated site
	Cellular, Hexagonal grid
	[tbd.]

	Evaluated Service Profiles
	Full buffer best effort, VoIP
	Full buffer best effort, VoIP
	Full buffer best effort, VoIP
	Full buffer best effort, VoIP
	[tbd.]

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


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

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

	Channel Model
	C2
	B1
	A2
	D1
	[tbd.]

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

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

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

	UT power class
	24dBm
	24dBm
	21dBm
	24dBm
	[tbd.]

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

	
	
	
	
	
	[tbd.]

	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
	[tbd.]

	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
	[tbd.]

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

	Minimum distance between UT and serving cell
	>= 25 meters
	>= 10 meters
	>= 3 meters
	>= 35 meters
	[tbd.]


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

	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
	[tbd.]

	User distribution
	Uniform at random
	Uniform at random
	Uniform at random
	Uniform at random
	[tbd.]


8.3
Network Layout

In the rural/high-speed, base coverage urban and microcell cases, no specific topographical details are taken into account. Base stations are placed in a regular grid, following hexagonal layout. A basic hexagon layout for the example of three sectors per site is shown in Figure 6.1Error! Reference source not found., where also basic geometry (antenna boresight, cell range, and inter-site distance ISD) is defined. The simulation will be a wrap-around configuration of 19 sites, each of 3 cells (sectors). Users are distributed uniformly over the whole area. 

Figure 6.1
Sketch of base coverage urban cell layout without relay nodes
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The indoor scenario consists of one floor (height 3 m) of a building containing two corridors of 5 m x 100 m and 40 rooms of 10 m x 10 m, as depicted in Error! Reference source not found.. The Four antenna arrays containing each 8 anten​nas and placed in the middle of the corridor at 25 m and 75 m (with respect to the left side of the building). 

Figure 6.2
Sketch of indoor environment (one floor)
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Figure 6.3
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9 
Channel Model Approach
Realistic system performance cannot be evaluated by single link simulations. Even single link performance is dependent on other links due to influence of advanced radio resource management (RRM) algorithms, interference generated by other links etc. Multi-link models for system level evaluations have been developed in the family of geometry based stochastic channel models. 

Channel models are needed in the evaluations of the IMT-Advanced candidate technologies to allow realistic modelling of the propagation conditions for the radio transmissions in different environments. The channel model needs to cover all required test environments and scenarios of the IMT-Advanced evaluations. 

IMT-Advanced channel model for the evaluation of IMT-Advanced candidate’s technologies consists of Primary Module and Extension Module as shown in Figure 1. Different evaluation scenarios are shown in parallel. 
Figure 3
The IMT-Advanced Channel Model
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The scenarios chosen for the evaluations of the IMT-Advanced candidate technologies are: indoor hotspot, microcell, urban macrocell and rural macrocell. The Primary Module covers the parameter tables and channel model definition for evaluations described in IMT.EVAL. The IMT-Advanced channel model contains parameters from Table 1 for evaluating the IMT-Advanced candidate technologies in the required four scenarios.

In addition it may be useful if the channel model could be applied also for other cases, i.e. if the parameters could be varied to cover also other cases than only those covering the IMT-Advanced evaluations described in IMT.EVAL. The Extension Module can extend the capabilities of the IMT-Advanced channel model 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.

The proposed ITU-R IMT-Advanced channel model is a geometry-based stochastic model. It can also be called double directional channel model. It does not explicitly specify the locations of the scatterers, but rather the directions of the rays, like the well-known spatial channel model (SCM) [1]. Geometry-based modeling of the radio channel enables separation of propagation parameters and antennas. 

The channel parameters for individual snapshots are determined stochastically, based on statistical distributions extracted from channel measurements. Antenna geometries and radiation patterns can be defined properly by the user of the model. Channel realizations are generated with geometrical principle by summing contributions of rays (plane waves) with specific small scale parameters like delay, power, angle-of-arrival (AoA) and angle-of-departure (AoD). Superposition results to correlation between antenna elements and temporal fading with geometry dependent Doppler spectrum. 

A number of rays constitute a cluster. In the terminology of this document we equate the cluster with a propagation path diffused in space, either or both in delay and angle domains. Elements of the MIMO channel, i.e. antenna arrays at both link ends and propagation paths, are illustrated in Figure 2. The generic MIMO channel model is applicable for all scenarios from indoor to rural. It can be simplified for specific simulation purposes.

Figure 4
The MIMO channel
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Transfer matrix of the MIMO channel is
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It is composed of antenna array response matrices Ftx for the transmitter, Frx for the receiver and the propagation channel response matrix hn for cluster n as follows
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The channel from Tx antenna element s to Rx element u for cluster n is
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where Frx,u,V and Frx,u,H are the antenna element u field patterns for vertical and horizontal polarizations respectively, n,m,VV and n,m,VH are the complex gains of vertical-to-vertical and vertical-to-horizontal polarizations of ray n,m respectively. Further 0 is the wave length on carrier frequency, 
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 are the location vectors of element s and u respectively, and n,m is the Doppler frequency component of ray n,m. If the radio channel is modelled as dynamic, all the above mentioned small scale parameters are time variant, i.e. function of t.

The proposal includes the complete model that will be called hereafter generic model, and a reduced variability model with fixed parameters. The latter is called Clustered Delay Line (CDL) model. Both are described briefly below.

9.1
Generic Model (Mandatory)

Generic model is a double-directional geometry-based stochastic model. It is a system level
 model in the meaning used e.g., in SCM model [1], which can describe unlimited number of propagation environment realizations for single or multiple radio links for all the defined scenarios for arbitrary antenna configurations, with one mathematical framework by different parameter sets. Generic model is a stochastic model with two (or three) levels of randomness. At first, large scale (LS) parameters like shadow fading, delay and angular spreads are drawn randomly from tabulated distribution functions. Next, the small scale parameters like delays, powers and directions of arrival and departure are drawn randomly according to tabulated distribution functions and random LS parameters (second moments). At this stage geometric setup is fixed and only free variables are the random initial phases of the scatterers. By picking (randomly) different initial phases, an infinite number of different realizations of the model can be generated. When also the initial phases are fixed, there is no further randomness left.

Figure 3 shows the overview of channel model creation. The first stage consists of two steps. First, propagation scenario is selected. Then, network layout and antenna configuration are defined. In the second stage, large-scale and small-scale parameters are defined. At the third stage, channel impulse responses (ChIRs) are calculated.

Figure 5
Channel model creation process
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9.2
Reduced Variability Models (Optional)

Generic model is aimed to be applicable for many different simulations and to cover high number of scenarios with several combinations of large-scale and small-scale parameters. Generic model is the most accurate model and is recommended to be used whenever possible. However, in some simulations, channel model can be simplified (approximated) to reduce the simulation complexity. It has to be done very carefully. When approximating the model, reality is reduced, and the impact of the approximation has to be understood. The impact of the approximation depends on, e.g., the transceiver system, algorithms, modulation, coding, multi-antenna technology, and required accuracy of the simulation results. If someone is uncertain whether approximation affects on the simulation results or not, it is better not to approximate. Therefore, the following approximation steps can only be done by the simulation experts. 

A) Firstly, we can approximate the model by assuming no correlation between large scale parameters (angular spreads, delay spread, shadowing). Secondly, all the large scale parameters can be fixed to median values. Furthermore, we can reduce the model by fixing the delays, but keep angles as random. The fourth approximation can be done by freezing all propagation parameters to obtain so called Clustered Delay Line (CDL) model. If, from a good reason, correlation model is desired, we can calculate correlation matrices from the CDL model by fixing the antenna structure. 

7.2.2.1
CDL Models

The concept of Clustered Delay Line (CDL) models is a spatial extension of tapped delay line (TDL) models. TDL models contain usually power, delay and Doppler spectrum information for the taps. CDL models define power, delay and angular information. Doppler is not explicitly defined, because it is determined by power and angular information combined with array characteristics and mobile movement.

The CDL approach fixes all the parameters, except the phases of the rays, although other alternatives can be considered:

–
the main direction of the rays can be made variable,

–
a set of reference antenna geometries and antenna patterns can be proposed,

–
relation to correlation-matrix based models can be introduced. Such models may be of use when performing link-level simulations e.g., for setting receiver performance requirements, in co-existence studies, or when comparing details of closed-loop transmission methods.

9.3
Time Dependent Simulations

9.3.1
Drop Concept

The proposed generic models are based on drop concept. When using the model the simulation of the system behaviour is carried out as a sequence of “drops”, where a “drop” is defined as one simulation run over a certain time period. Drop (or snap-shot) is a simulation entity, where the random properties of the channel remain constant, except the fast fading caused by the changing phases of the rays. Such properties are e.g. the powers, delays and directions of the rays. This approach is similar as used in the 3GPP SCM model. In a simulation the length of the drop has to be selected properly by the user. The generic model allows the user to simulate over several drops as desired to get statistically representative results. Consecutive drops can be independent or correlated, as desired. However, independent drops are the default. The CDL models have fixed parameters, so that the simulation consists of only a single drop.

Annex 1

Channel models

Test environments and deployment models 

[This Annex describes the reference scenarios (test environments and deployment models) and propagation models necessary to elaborate the performance figures of candidate terrestrial and satellite RITs for IMT-Advanced. The terrestrial and the satellite component are subdivided in Parts 1 and 2, respectively.]

PART  1

Terrestrial component

1
Test environments

[This section will provide the reference model for each test operating environment. These test environments are intended to cover the range of IMT-ADVANCED operating environments. The necessary parameters to identify the reference models include the test propagation environments, traffic conditions, user information rate for prototype voice and data services, and the objective performance criteria for each test operating environment.

The test operating environments are considered as a basic factor in the evaluation process of the RITs. The reference models are used to estimate the critical aspects, such as the spectrum, coverage and power efficiencies. This estimation will be based on system-level calculations and link-level software simulations using propagation and traffic models.

Critical aspects of RITs, such as spectrum and coverage efficiencies, cannot be fairly estimated independently of appropriate IMT-ADVANCED services. These IMT-ADVANCED services are, as minimum, characterised by:

–
ranges of supported data rates,

–
BER requirements,

–
one way delay requirements,

–
activity factor,

–
traffic models.]

1.1
Test environment descriptions

The proposed test environments are the following to be derived from the ones for IMT-2000:

· 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 hotspot environment targeting isolated cells at home or in small offices based on stationary and pedestrian users.
· High speed: macro cells environment with high speed vehicular and trains.
Three of these test environments are rather similar to the ones that were used for IMT-2000, “Indoor Office, Outdoor to Indoor and pedestrian and finally Vehicular, and no larger modifications are needed. The new environment is high speed since subscribers nowadays also require connections in this environment.
Figure 1 illustrates the relative positioning of three of the identified test environments. Initial focus for deployment and most challenges in IMT-Advanced system design and performance will be encountered in populated areas. However, in the evaluation the provisions for ubiquitous coverage and the associated performance also in rural areas need to be addressed. The deployment of 
IMT-Advanced is believed to be around year 2015 on mass market level and at that point in time the majority of countries should have a rather good coverage of pre-IMT-2000 systems as well as IMT-2000 systems and its enhancements. Also the inter-working with other radio access technologies and spectrum sharing possibilities shall be key parts of the evaluation procedure.

Such deployments could be of course collocated in a layered approach fully benefiting from the flexibility of the IMT-Advanced interface. 
Figure 1
Illustrative representation of the three deployment scenarios 
envisaged for IMT-Advanced 
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1.2
Test scenarios
For evaluation of the key questions listed above in four selected test environments, a set of reliable and measurement-based channel models are needed.

For evaluation of the key questions listed above, a set of reliable and measurement-based channel models are needed. Channel models have to be accurate due to the fact that radio propagation has a significant impact on the performance of future broadband systems. This is especially true with future multiple-input multiple-output (MIMO) radio communication systems since more of the radio channel degrees of freedom in space, time, frequency, and polarization may be exploited to meet the demands on bit rate, spectrum efficiency and cost. Channel models are needed in performance evaluation of wireless systems, and when choosing modulation and coding, in multi antenna system design, selection of channel estimation method, channel equalization and other baseband algorithm design as well as network planning. It is important to use common and uniform 
channel models for evaluation, comparison and selection of technologies. In this context it is clear that realistic and reliable multidimensional channel models are important part of performance evaluation of IMT-Advanced.
A central factor of mobile radio propagation environments is multi-path propagation causing fading and channel time dispersion as well as angular dispersion in Tx and Rx. The fading characteristics vary with the propagation environment and its impact on the communication quality (i.e. bit error patterns) is highly dependent on the speed of the mobile station relative to the serving base station.

The purpose of the test environments is to challenge the RITs. Instead of constructing propagation models for all possible IMT-ADVANCED operating environments, a smaller set of test environments is defined which adequately span the overall range of possible environments. The descriptions of these test environments may therefore not correspond with those of the actual operating environments.

This section will identify the propagation model for each test operating environment listed below. For practical reasons, these test operating environments are an appropriate subset of the 
IMT-ADVANCED operating environments. While simple models are adequate to evaluate the performance of individual radio links, more complex models are needed to evaluate the overall system-level reliability and suitability of specific technologies. For wideband technologies the number, strength, and relative time delay as well as the directions at Tx and Rx of the many signal components become important. For some technologies (e.g. those employing power control) these models must include coupling between all co-channel propagation links to achieve maximum accuracy. Also, in some cases, the large-scale (shadow fading) temporal variations of the environment must be modelled.

The key parameters to describe each propagation model would include:

–
time delay-spread, its structure, and its statistical variability (e.g., probability distribution of time delay spread);

-
angular spreads at Tx and Rx;
–
geometrical path loss rules;

–
shadow fading;

–
multipath fading characteristics (e.g. Doppler spectrum, Rician vs. Rayleigh) for the envelope of channels;

· operating radio frequency and bandwidth

· physical structure of deployment (e.g., BS height).

Statistical models are proposed in Section 1.3 to generate path losses and time delay structures for paths in each test environment.

It should be noted that IMT-ADVANCED will be a world-wide standard. Therefore, the models proposed for evaluation of RITs should consider a broad range of environment characteristics, e.g. large and small cities, tropical, rural, and desert areas.

The following sections provide a brief description of the conditions that might be expected in the identified environments. The specific channel parameters are found in the appropriate parts of Annex II.

IMT-ADVANCED may include both mobile wireless and fixed wireless applications. It should be noted that for the purpose of evaluation, operation in the fixed environment is considered to be covered by the mobile test environments. Generally, the fixed wireless channel model will be less complex due to lack of mobility. As a result, there is a trade-off possible between fixed and mobile users which should be considered while evaluating RITs.

1.2.1 Base Coverage Urban test environment

The base coverage urban test environment is intended to proof that continuous, ubiquitous, and cost-effective coverage in built-up areas is feasible in the IMT-Advanced bands by the technology applying to be in the IMT-Advanced family. 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. 

1.2.1.1

Urban macro-cell scenario
In typical urban macro-cell (scenario C2) 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.
[Note: bad urban marc-cell scenario may be removed from the document since it is not selected for the test environment.]
1.2.1.2

Bad urban macro-cell scenario

Bad urban environment (C3) describes cities with buildings with distinctly inhomogeneous building heights or densities, and results to a clearly dispersive propagation environment in delay and angular domain. The inhomogeneities in city structure can be e.g. due to large water areas separating the built-up areas, or the high-rise skyscrapers in otherwise typical urban environment. Increased delay and angular dispersion can also be caused by mountainous surrounding the city.  Base station is typically located above the average rooftop level, but within its coverage range there can also be several high-rise buildings exceeding the base station height.  From modelling point of view this differs from typical urban macro-cell by an additional far scatterer cluster.
1.2.1.3

Suburban macro-cell scenario
In suburban macro-cells (scenario C1) base stations are located well above the rooftops to allow wide area coverage, and mobile stations are outdoors at street level. Buildings are typically low residential detached houses with one or two floors, or blocks of flats with a few floors. Occasional open areas such as parks or playgrounds between the houses make the environment rather open. Streets do not form urban-like regular strict grid structure. Vegetation is modest.
1.2.2
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 using demanding user requirements, including detailed modelling of buildings (e.g. Manhattan grid deployment) and outdoor-to-indoor coverage. A continuous cellular layout and the associated interference shall be assumed. Radio access points shall be below rooftop level. 

[Note: outdoor to indoor scenario may be removed from the document since it is not selected for the test environment.]
1.2.2.1
Outdoor to indoor scenario
In outdoor-to-indoor scenario B4 the MS antenna height is assumed to be at 1 – 2 m (plus the floor height), and the BS antenna height below roof-top, at 5 - 15 m depending on the height of surrounding buildings (typically over four floors high). Outdoor environment is metropolitan area B1, typical urban microcell where the user density is typically high, and thus the requirements for system throughput and spectral efficiency are high. The corresponding indoor environment is A1, typical indoor small office.
1.2.2.2
Urban micro-cell scenario
In urban micro-cell scenario B1 the height of both the antenna at the BS and that at the MS is assumed to be well below the tops of surrounding buildings.  Both antennas are assumed to be outdoors in an area where streets are laid out in a Manhattan-like grid. The streets in the coverage area are classified as “the main street”, where there is LOS from all locations to the BS, with the possible exception of cases in which LOS is temporarily blocked by traffic (e.g. trucks and busses) on the street.  Streets that intersect the main street are referred to as perpendicular streets, and those that run parallel to it are referred to as parallel streets.  This scenario is defined for both LOS and NLOS cases. Cell shapes are defined by the surrounding buildings, and energy reaches NLOS streets as a result of propagation around corners, through buildings, and between them.
[Note: bad urban micro-cell scenario may be removed from the document since it is not selected for the test environment.]
1.2.2.3
Bad Urban micro-cell scenario

Bad urban micro-cell scenarios B2 are identical in layout to Urban Micro-cell scenarios, as described above. However, propagation characteristics are such that multipath energy from distant objects can be received at some locations. 
This energy can be clustered or distinct, has significant power (up to within a few dB of the earliest received energy), and exhibits long excess delays. Such situations typically occur when there are clear radio paths across open areas, such as large squares, parks or bodies of water.
1.2.3
Indoor test environment

[Note: indoor office scenario may be removed from the document since it is not selected for the test environment.]
1.2.3.1
Indoor office scenario (A1)
The indoor office scenario investigates isolated cells for office coverage. Both, access point and users are indoors and a detailed modelling of the indoor environment shall be used. High user densities and requirements must be satisfied for stationary or pedestrian users. To further address the large market of small networks serving the needs of nomadic users, also ease of deployment and self-configurability are core parts of this scenario.

Indoor environment A1 represents typical office environment, where the area per floor is 
5 000 m2, number of floors is 3 and room dimensions are 10 m x 10 m x 3 m and the corridors have the dimensions 100 m x 5 m x 3 m. The layout of the scenario is shown in Figure 2.

Figure 2
Layout of the indoor office scenario
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1.2.3.2
Indoor hotspot scenario (A2)
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, where the area per floor is about 5 400 m2, number of floors is 8 and wider hall dimensions are different. The layout of the scenario is shown in Figure 3.

FIGURE 3

Layout of the indoor hotspot scenario
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1.2.4
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.
1.2.4.1
Rural macro-cell

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.

[Note: moving network scenario may be removed from the document since it is not selected for the test environment.]
1.2.4.2
Moving network

Propagation scenario D2 (Rural Moving Network) represents radio propagation in environments where both the AP and the UE are moving, possibly at very high speed, in a rural area. A typical example of this scenario occurs in carriages of high-speed trains where wireless coverage is provided by so-called moving relay stations (MRSs) which can be mounted, for example, to the ceiling. Note that the link between the fixed network and the moving network (train) is typically a LOS wireless link whose propagation characteristics are represented by propagation scenario D1.
1.3
Primary Module

The following sections provide channel models, including the path loss models, for the terrestrial component. For the terrestrial environments, the propagation effects are divided into three distinct types of model. These are path loss, slow variation due to shadowing and scattering, and the rapid variation in the signal due to multipath effects. The channel models are specified in the frequency range 2 to 6 GHz. The generic model is applicable for other frequency ranges, like 450 to 1000 MHz, but channel model parameters have to be adjusted. The channel models cover also MIMO aspects as all the four dimensions (delay, AoA, AoD and polarisation) are considered. 

1.3.1
Path loss models

Path loss models for the various propagation scenarios have been developed based on results of measurements carried out in [2-5], as well as results from the open literature. These path loss models are typically of the form of (1.1), where d is the distance between the transmitter and the receiver in [m], fc is the system frequency in [GHz], the fitting parameter A includes the path-loss exponent, parameter B is the intercept, parameter C describes the path loss frequency dependence, and X is an optional, environment-specific term (e.g., wall attenuation in the A2 NLOS scenario).



[image: image60.wmf][

]

[

]

X

f

C

B

d

A

PL

c

+

÷

ø

ö

ç

è

æ

+

+

=

0

.

5

GHz

log

)

m

(

log

10

10


(1.1)

The models can be applied in the frequency range from 2 – 6 GHz and for different antenna heights. The path-loss models have been summarized in Table 1, which either defines the variables of (1.1), or explicitly provides a full path loss formula. The free-space path loss, PLfree, that is referred to in the table can be written as
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The distribution of the shadow fading is log-normal, and the standard deviation for each scenario is given in the table.

Frequency dependencies of path-loss models

The path loss models shown in Table 1 are based on measured data obtained mainly at 2 and 5 GHz. These models have been extended to arbitrary frequencies in the range from 2 – 6 GHz with the aid of the path loss frequency dependencies defined below. Following various results from the open literature, as [RMB+06, CG+99, JHH+05, Rudd03, SMI+02, KI04, YIT06], the following frequency extensions are employed for the frequency coefficient C shown in (1.1)

(1) For all LOS deployment scenarios, and for all distances smaller than or equal to the breakpoint distance, d’BP: C = 20. Beyond the breakpoint distance, the frequency dependence is defined by the formulas in Table 1.

(2) For rural NLOS environments: C =20;

(3) For urban NLOS macrocells: C = 23;

(4) For urban NLOS microcells: C = 23;

(5) For indoor environments: C =20;

(6) For outdoor-to-indoor environments:  C is the same as in the corresponding outdoor scenario;

Table 1

Summary table of the primary module path-loss models

	Scenario
	Path loss [dB]
	Shadow fading std [dB]
	Applicability range, antenna height default values

	A2
	LOS
	16.9log10(d[m])+46.8+

20log10(fc[GHz]/5.0)
	( = 1.5
	20 m < d <60 m

hBS = hMS =1-2.5 m

	
	NLOS
	43.3log10(d[m])+25.5+

20log10(fc[GHz]/5.0)
	( = 1.1
	20 m < d <80 m

hBS =hMS =1-2.5 m

	B1
	LOS
	A = 22.7, B = 41.0, C = 20
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	Manhattan grid layout:
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Hexagonal cell layout:

PL = 36.7log10(d[m])+12.4+20log10(fc[GHz]/5.0)
	( = 4

( = 4
	20m < d1 + d2  < 5km,

w/2 < min(d1,d2 ) 5)
w =20m (street width)

hBS =10m, hMS =1.5m When

0 < min(d1,d2 )  < w/2 , the LOS PL is applied.

10 m < d <1000 m

hBS = 25 m

hMS =1-2.5 m

	C2
	LOS
	Finland: A = 26, B = 39, C =20
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China: A = 21.2, B = 42.6, C = 20
	( = 4

( = 6

( = 2.6

( = 4.5


	10m < d < d’BP 4)

d’BP < d < 5km

hBS = 25m, hMS = 1.5m



	
	NLOS
	Finland:  
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China: A = 31.1, B = 44.4, C = 20


	( = 8

( = 2.8


	50 m < d < 5 km

hBS =  25 m 

hMS = 1.5 m



	C1 (Optional)
	LOS
	PL = 23.8 log10 (d [m])  + 41.2 +

         20 log10 (f [GHz]/5.0)

PL =  40.0 log10 (d [m])  +

         11.65 - 16.2log10 (hBS [m]) 

         - 16.2log10 (hMS [m]) +

          3.8log10(f [GHz]/5.0)


	σ = 4

σ = 6 
	30 m < d < dBP 4)
    hBS =  25 m

    hMS = 1.5 m

dBP < d < 5 km



	
	NLOS
	PL  = [44.9-6.55log10(hBS[m])]log10(d[m]) + 31.46 + 5.83log10(hBS[m]) + 20log10(f [GHz]/5.0)


	[( = 8]
	[50 m < d < 5 km

hBS =  25 m 

hMS = 1.5 m] 



	D1
	LOS
	Finland:A =21.5, B = 44.2, C =20

China: A = 21.6, B = 51.0, C = 20
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1) d’BP  = 4 h’BS h’MS fc/c, where fc is the centre frequency in Hz, c = 3.0(108 m/s is the propagation velocity in free space, and h’BS and h’MS are the effective antenna heights at the BS and the MS, respectively. The effective antenna heights h’BS and h’MS are computed as follows:  h’BS = hBS – 1.0 m, h’MS = hMS – 1.0 m, where hBS and hMS  are the actual antenna heights, and the effective environment height in urban environments is assumed to be equal to 1.0 m.

2) The distances d1 and d2 will be defined below in Figure 4. 

3) The breakpoint distance, dBP, is computed as follows: dBP  = 4 hBS hMS fc/c, where hBS, hMS,  fc and c have the same definition as under item 4).

Editor’s Note: Japanese contribution on path loss model can be incorporated in the table in the next meting.

The Line of Sight probabilities are given below. Note that probabilities are needed only for scenarios containing both LOS and NLOS connections.

	Scenario
	LOS probability as a function of distance d [m]

	A2
	TBD

	B1
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	D1
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Editor’s Note: Update the table for A2 scenario.

The NLOS path loss model for scenario B1 is dependent on two distances, d1 and d2. These distances are defined with respect to a rectangular street grid, as illustrated in Figure 4, where the MS is shown moving along a street perpendicular to the street on which the BS is located (the LOS street). d1 is the distance from the BS to the centre of the perpendicular street, and d2 is the distance of the MS along the perpendicular street, measured from the centre of the LOS street

Figure 4

Geometry for d1 - d2 path-loss model

                                                   
[image: image73.wmf]BS

d 

1

d 

d 

2

2

MS

+

-


1.3.1.1
Decorrelation length of the long-term fading
The long-term (log-normal) fading in the logarithmic scale around the mean path loss L (dB) is characterized by a Gaussian distribution with zero mean and standard deviation. Due to the slow fading process versus distance x, adjacent fading values are correlated. Its normalized autocorrelation function R(x) can be described with sufficient accuracy by an exponential function [6]:






(1.4)

with the decorrelation length dcor, which is dependent on the environment. See the decorrelation parameters for shadowing and other large scale parameters in Table 2 (Channel model parameters). 

1.3.2
Primary Module Channel Model Parameters

1.3.2.1
Temporal-Spatial Properties Description

1.3.2.2
Generic Models

The radio channels are created using the parameters listed in the Table 2. The channel realizations are obtained by a step-wise procedure [2] illustrated in Figure 5 and described below. It has to be noted, that the geometric description covers arrival angles from the last bounce scatterers and respectively departure angles to the first scatterers interacted from the transmitting side. The propagation between the first and the last interaction is not defined. Thus this approach can model also multiple interactions with the scattering media. This indicates also that e.g., the delay of a multipath component can not be determined by the geometry.

Figure 5

Channel coefficient generation procedure.
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Editor’s Note: Simplification of the generation of generic channel model will be discussed in the next meeting.

General parameters:

Step 1:  Set environment, network layout and antenna array parameters

a. Choose one of the scenarios (A1, A2, B1,…)

b. Give number of BS and MS

c. Give locations of BS and MS, or equally distances of each BS and MS and relative directions (LOS  and (LOS of each BS and MS

d. Give BS and MS antenna field patterns Frx and Ftx , and array geometries

e. Give BS and MS array orientations with respect to north (reference) direction

f. Give speed and direction of motion of MS

g. Give system centre frequency

Large scale parameters:

Step 2:  Assign propagation condition (LOS/NLOS).

Step 3:  Calculate path loss with formulas of Table 1 for each BS-MS link to be modelled. 

Step 4:  Generate correlated large scale parameters, i.e. delay spread, angular spreads, Ricean K-factor and shadow fading term like explained in [2, section 3.3.1] (Correlations between large scale parameters).

Small scale parameters:

Step 5:  Generate delays 
Delays are drawn randomly from delay distribution defined in Table 2. With exponential delay distribution calculate
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where  r is delay distribution proportionality factor, Xn ~ Uni(0,1) and cluster index n = 1,…,N. With uniform delay distribution the delay values n’are drawn from the corresponding range. Normalise the delays by subtracting with minimum delay and sort the normalised delays to descending order.
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In the case of LOS condition additional scaling of delays is required to compensate the effect of LOS peak addition to the delay spread. Heuristically determined Ricean K-factor dependent scaling constant is



[image: image77.wmf]3

2

000017

.

0

0002

.

0

0433

.

0

7705

.

0

K

K

K

D

+

+

-

=

,
(1.7)

where K [dB] is the Ricean K-factor defined in Table 2. Scaled delays are
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they are not to be used in cluster power generation.

Step 6:  Generate cluster powers P.

Cluster powers are calculated assuming a single slope exponential power delay profile. Power assignment depends on the delay distribution defined in Table 2. With exponential delay distribution the cluster powers are determined by
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(1.9)

and with uniform delay distribution they are determined by
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where n ~ N(0,) is the per cluster shadowing term in [dB]. Average the power so that sum power of all clusters is equal to one
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(1.11)

Assign the power of each ray within a cluster as Pn / M, where M is the number of rays per cluster.

Step 7:  Generate arrival angles ( and departure angles (.

As the composite PAS of all clusters is modelled as wrapped Gaussian (see Table 2) the AoA are determined by applying inverse Gaussian function with input parameters Pn and RMS angle spread (
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On equation above 
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 is the standard deviation of arrival angles (factor 1.4 is the ratio of Gaussian std and corresponding “RMS spread”). Constant C  is a scaling factor related to total number of clusters and is given in the table below: 

	# clusters
	4
	5
	8
	10
	11
	12
	14
	15
	16
	20

	C
	0.779
	0.860
	1.018
	1.090
	1.123
	1.146
	1.190
	1.211
	1.226
	1.289


In the LOS case constant C is dependent also on Ricean K-factor. Constant C in eq. (1.10) is substituted by CLOS. Additional scaling of angles is required to compensate the effect of LOS peak addition to the angle spread. Heuristically determined Ricean K-factor dependent scaling constant is 
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where K [dB] is the Ricean K-factor defined in Table 2.

Assign positive or negative sign to the angles by multiplying with a random variable Xn with uniform distribution to discrete set of {1,–1}, add component 
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where (LOS is the LOS direction defined in the network layout description Step1.c.

In the LOS case substitute (0.10) by (0.11) to enforce the first cluster to the LOS direction (LOS  
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Finally add offset angles m from Table 1-1 to cluster angles
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where cAoA is the cluster-wise rms azimuth spread of arrival angles (cluster ASA) in the Table 2.

Table 1-1

Ray offset angles within a cluster, given for 1( rms angle spread.

	Ray number m
	Basis vector of offset angles m

	1,2
	± 0.0447

	3,4
	± 0.1413

	5,6
	± 0.2492

	7,8
	± 0.3715

	9,10
	± 0.5129

	11,12
	± 0.6797

	13,14
	± 0.8844

	15,16
	± 1.1481

	17,18
	± 1.5195

	19,20
	± 2.1551


For departure angles (n the procedure is analogous.

Step 8:  Random coupling of rays within the clusters. 

Couple randomly departure ray angles (n,m to arrival ray angles (n,m within a cluster n, or within a sub-cluster in the case of two strongest clusters (see step 11 and Table 1-1).

Step 9:  Generate the cross polarisation power ratios (XPR)   for each ray m of each cluster n.

XPR is log-Normal distributed. Draw XPR values as
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where ray index m = 1,…,M,  X ~ N(,) is Gaussian distributed with  and  from Table 2 for XPR.

Coefficient generation:

Step 10:  Draw random initial phase 
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 for each ray m of each cluster n and for four different polarisation combinations (vv,vh,hv,hh). Distribution for initial phases is uniform, 

Uni(-).

In the LOS case draw also random initial phases 
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 for both VV and HH polarisations.

Step 11:  Generate channel coefficients for each cluster n and each receiver and transmitter element pair u,s.

For the N – 2 weakest clusters, say n = 3,4,…,N,  and uniform linear arrays (ULA), the channel coefficient are given by:
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where Frx,u,V and Frx,u,H are the antenna element u field patterns for vertical and horizontal polarisations respectively, ds and du are the uniform distances [m] between transmitter elements and receiver elements respectively,  and 0 is the wave length on carrier frequency. If polarisation is not considered, 2x2 polarisation matrix can be replaced by scalar 
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 and only vertically polarised field patterns applied.

The Doppler frequency component is calculated from angle of arrival (downlink), MS speed v and direction of travel v
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For the two strongest clusters, say n = 1 and 2, rays are spread in delay to three sub-clusters (per cluster), with fixed delay offset {0,5,10 ns} (see Table 1-2). Delays of sub-clusters are
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(1.20)

Twenty rays of a cluster are mapped to sub-clusters like presented in Table 1-2 below. Corresponding offset angles are taken from Table 1-1 with mapping of Table 1-2.

Table 1-2

Sub-cluster information for intra cluster delay spread clusters.

	sub-cluster #
	mapping to rays
	power
	delay offset

	1
	1,2,3,4,5,6,7,8,19,20
	10/20
	0 ns

	2
	9,10,11,12,17,18
	6/20
	5 ns

	3
	13,14,15,16
	4/20
	10 ns


In the LOS case define 
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 and determine the channel coefficients by adding single line-of-sight ray and scaling down the other channel coefficient generated by (1.21). The channel coefficients are given by:
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where (.) is the Dirac’s delta function and KR is the Ricean K-factor defined in Table 2 converted to linear scale.

If non-ULA arrays are used the equations must be modified. For arbitrary array configurations on horizontal plane, see Figure 6, the distance term du in equations (1.21) and (1.18) is replaced by 



[image: image98.wmf](

)

(

)

m

n

m

n

u

u

u

u

m

n

u

x

y

y

x

d

,

,

2

2

'

,

,

sin

arctan

cos

j

j

-

+

=

,
(1.22)

where (xu,yu) are co-ordinates of uth element Au and A0 is the reference element.

Figure 6

Modified distance of antenna element u with non-ULA array.
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Step 12:  Apply path loss and shadowing for the channel coefficients.

Table 2 

Channel model parameters
	Scenarios
	A2
	B1
	C1
	C2
	D1

	
	LOS
	NLOS
	LOS
	NLOS
	LOS
	NLOS
	LOS
	NLOS
	LOS
	NLOS

	Delay spread (DS)
 log10([s])
	
	-7.70
	-7.41
	-7.19
	-6.89
	-7.23
	-7.12
	-7.03
	-6.44
	-7.49
	-7.43

	
	
	0.18
	0.14
	0.40
	0.54
	0.49
	0.33
	0.66
	0.39
	0.55
	0.48

	AoD spread (ASD) log10([(]) 
	
	1.60
	1.62
	1.20
	1.69
	0.78
	0.90
	1.15
	1.41
	0.90
	0.95

	
	
	0.18
	0.25
	0.43
	0.39
	0.12
	0.36
	0.28
	0.28
	0.38
	0.45

	AoA spread (ASA) log10([(])
	
	1.62
	1.77
	1.75
	1.88
	1.48
	1.65
	1.81
	1.95
	1.52
	1.92

	
	
	0.22
	0.16
	0.19
	0.20
	0.20
	0.30
	0.23
	0.24
	0.24
	0.27

	Shadow fading (SF) [dB]
	
	3
	4
	3
	4
	4
	8
	4 
	6
	4
	8

	K-factor (K) [dB]
	
	7
	N/A
	9
	N/A
	9
	N/A
	9
	N/A
	7
	N/A

	
	
	4
	N/A
	5
	N/A
	7
	N/A
	3.5
	N/A
	4
	N/A

	Cross-Correlations *
	ASD vs DS
	0.6
	0.4
	0.5
	0.3
	0.2
	0.3
	0.4
	0.4
	-0.1
	-0.4

	
	ASA vs DS
	0.8
	0.3
	0.8
	0.4
	0.8
	0.7
	0.8
	0.6
	0.2
	0.1

	
	ASA vs SF
	-0.5
	-0.4
	-0.4
	-0.4
	-0.5
	-0.3
	-0.5
	-0.3
	-0.2
	0.1

	
	ASD vs SF
	-0.4
	-0.1
	-0.5
	-0.1
	-0.5
	-0.4
	-0.5
	-0.6
	0.2
	0.6

	
	DS   vs SF
	-0.8
	-0.5
	-0.4
	-0.7
	-0.6
	-0.4
	-0.4
	-0.4
	-0.5
	-0.5

	
	ASD vs ASA
	0.4
	-0.1
	0.4
	0.1
	0.1
	0.3
	0.3
	0.4
	-0.3
	-0.2

	
	ASD vs 
	-0.3
	N/A
	-0.3
	N/A
	0.2
	N/A
	0.1
	N/A
	0
	N/A

	
	ASA vs 
	-0.3
	N/A
	-0.3
	N/A
	-0.2
	N/A
	-0.2
	N/A
	0.1
	N/A

	
	DS vs 
	-0.5
	N/A
	-0.7
	N/A
	-0.2
	N/A
	-0.4
	N/A
	0
	N/A

	
	SF vs 
	0.5
	N/A
	0.5
	N/A
	0
	N/A
	0.3
	N/A
	0
	N/A

	Delay distribution
	Exp
	Exp
	Exp
	Uniform
(800ns
	Exp
	Exp
	Exp
	Exp
	Exp
	Exp

	AoD and AoA distribution
	Laplacian
	Wrapped
Gaussian
	Wrapped
Gaussian
	Wrapped
Gaussian
	Wrapped
Gaussian

	Delay scaling parameter  r(
	3.6
	3
	3.2
	(
	2.4
	1.5
	2.5
	2.3
	3.8
	1.7

	XPR [dB]
	
	11
	10
	9
	8.0
	8
	4
	8
	7
	12
	7

	
	
	4
	4
	3
	3
	4
	3
	4
	3
	8
	4

	Number of clusters
	15
	19
	12
	19
	15
	14
	12
	20
	11
	10

	Number of rays per cluster 
	20
	20
	20
	20
	20
	20
	20
	20
	20
	20

	Cluster ASD
	5
	5
	3
	10
	5
	2
	5
	2
	2
	2

	Cluster ASA
	8
	11
	17
	22
	5
	10
	11
	15
	3
	3

	Per cluster shadowing std  [dB]
	6
	3
	3
	3
	3
	3
	3
	3
	3
	3

	Correlation distance [m]
	DS
	8
	5
	7
	10
	6
	40
	30
	40
	50
	36

	
	ASD
	7
	3
	8
	10
	15
	30
	18
	50
	25
	30

	
	ASA
	5
	3
	8
	9
	20
	30
	15
	50
	35
	40

	
	SF
	10
	6
	10
	13
	40
	50
	37
	50
	37
	120

	
	
	4
	N/A
	15
	N/A
	10
	N/A
	12
	N/A
	40
	N/A


· The sign of the shadow fading is defined so that positive SF means more received power at MS than predicted by the path loss model. 

Editor’s Note: AoA and AoD distribution can be made to Laplacian distribution for B1, C1, C2, and D1 if necessary. Technical discussion and modifications will be deferred to the next meeting.
Table 3

Expectation (median) output values for large scale parameters.

	Scenario
	DS (ns)
	AS at BS (º)
	AS at MS (º)

	A2
	LOS
	20
	40
	42

	
	NLOS
	39
	42
	59

	B1
	LOS
	65
	16
	56

	
	NLOS
	129
	49
	76

	C1
	LOS
	59
	6
	30

	
	NLOS
	75
	8
	45

	C2
	LOS
	93
	14
	65

	
	NLOS
	365
	26
	90

	D1
	LOS
	32
	8
	33

	
	NLOS
	37
	9
	84


1.3.2.2
Reduced Variability Models (Optional)

In the CDL model each cluster is composed of 20 rays with fixed offset angles and identical power. In the case of cluster where a ray of dominant power exists, the cluster has 20+1 rays. This dominant ray has a zero angle offset. The departure and arrival rays are coupled randomly. The CDL table of all scenarios of interest are give below, where the cluster power and the power of each ray are tabulated. The CDL models offer well-defined radio channels with fixed parameters to obtain comparable simulation results with relatively non-complicated channel models.

Delay spread and azimuth spreads medians of the CDL models are equal to median values given in Table 3.

A2 – Indoor hotspot

The CDL parameters of LOS and NLOS condition are given below. In the LOS model Ricean K factor are 15.3 dB and 10.4 dB, respectively for the first and second clusters.

Table 4

Scenario A2 LOS Clustered delay line model, indoor hotspot.

	Cluster #
	Delay [ns]
	Power [dB]
	AoD [º]
	AoA [º]
	Ray power [dB]
	Cluster ASD = 5º
	Cluster ASA = 8º  

	1
	0
	0
	0
	0
	-0.2*
	-26.4**
	
	

	2
	20
	-16.6
	-77
	108
	-29.6
	
	

	3
	25
	-13.8 
	76
	-68
	-26.8
	
	

	4
	35
	-18.1
	-96
	107
	-31.1
	
	

	5
	35
	-11.7
	72
	89
	-24.7
	
	

	6
	40
	-13.3
	-76
	82
	-26.3
	
	

	7
	50
	-12.7
	-85
	-64
	-25.7
	
	

	8
	55
	-17.8
	99
	111
	-30.8
	
	

	9
	60
	-25.7
	116
	125
	-38.8
	
	

	10
	65
	-19.8
	-92
	116
	-32.8
	
	

	11
	70
	-26.6
	124
	128
	-39.6
	
	

	12
	80
	-22.6
	-112
	-90
	-35.6
	
	

	13
	85
	-29.5
	-118
	-116
	-42.5
	
	

	14
	90
	-25.7
	-114
	-106
	-38.8
	
	

	15
	115
	-21.5 
	104
	116
	-34.5
	
	


*  Power of dominant ray,  

** Power of each other ray

Table 5

Scenario A2 NLOS Clustered delay line model, indoor hotspot.
	Cluster #
	Delay [ns]
	Power [dB]
	AoD [º]
	AoA [º]
	Ray power [dB]
	Cluster ASD = 5º  
	Cluster ASA = 11º  

	1
	0
	-6.9
	2
	2
	-19.9
	
	

	2
	5
	0
	-2
	9
	-13.0
	
	

	3
	10
	-0.7
	-7
	14
	-13.7
	
	

	4
	15
	-1.0
	87
	-111
	-14.0
	
	

	5
	20
	-1.4
	-88
	126
	-14.4
	
	

	6
	25
	-3.8
	-15
	-18
	-16.8
	
	

	7
	30
	-2.6
	0
	-3
	-15.6
	
	

	8
	35
	-0.2
	-26
	-3
	-13.2
	
	

	9
	45
	-3.6
	-29
	14
	-16.6
	
	

	10
	55
	-5.7
	1
	44
	-18.7
	
	

	11
	65
	-11.6
	4
	13
	-24.6
	
	

	12
	75
	-8.9
	-5
	65
	-21.9
	
	

	13
	95
	-7.3
	-11
	46
	-20.3
	
	

	14
	115
	-11.2
	-4
	35
	-24.2
	
	

	15
	135
	-13.5
	-3
	48
	-26.5
	
	

	16
	155
	-13.4
	-7
	41
	-26.4
	
	

	17
	175
	-12.2
	8
	7
	-25.2
	
	

	18
	195
	-14.7
	4
	69
	-27.7
	
	

	19
	215
	-15.8
	-11
	133
	-28.8
	
	


B1 – Urban micro-cell

In the LOS model Ricean K-factor is 3.3 dB.

Table 6

Scenario B1: LOS clustered delay line model, urban mico-cell.

	Cluster #
	Delay [ns]
	Power [dB]
	AoD [º]
	AoA [º]
	Ray power [dB]
	Cluster ASD = 3º  
	Cluster ASA = 18º  
	XPR = 9 dB

	1
	0
	0.0
	0
	0
	-0.31*
	-24.7**
	
	
	

	2
	30
	35
	40
	-10.5
	-12.7
	-14.5
	5
	45
	-20.5
	
	
	

	3
	55
	-14.8
	8
	63
	-27.8
	
	
	

	4
	60
	65
	70
	-13.6
	-15.8
	-17.6
	8
	-69
	-23.6
	
	
	

	5
	105
	-13.9
	7
	61
	-26.9
	
	
	

	6
	115
	-17.8
	8
	-69
	-30.8
	
	
	

	7
	250
	-19.6
	-9
	-73
	-32.6
	
	
	

	8
	460
	-31.4
	11
	92
	-44.4
	
	
	


*
Power of dominant ray,

**
Power of each other ray

Table 7

Scenario B1: NLOS Clustered delay line model, urban micro-cell. 

	Cluster #
	Delay [ns]
	Power [dB]
	AoD [º]
	AoA [º]
	Ray power [dB]
	Cluster ASD =10º  
	Cluster ASA = 22º  
	XPR = 8 dB

	1
	0
	-1.0
	8
	-20
	-14.0
	
	
	

	2
	90
	95
	100
	-3.0
	-5.2
	-7.0
	0
	0
	-13.0
	
	
	

	3
	100
	105
	110
	-3.9
	-6.1
	-7.9
	-24
	57
	-13.9
	
	
	

	4
	115
	-8.1
	-24
	-55
	-21.1
	
	
	

	5
	230
	-8.6
	-24
	57
	-21.6
	
	
	

	6
	240
	-11.7
	29
	67
	-24.7
	
	
	

	7
	245
	-12.0
	29
	-68
	-25.0
	
	
	

	8
	285
	-12.9
	30
	70
	-25.9
	
	
	

	9
	390
	-19.6
	-37
	-86
	-32.6
	
	
	

	10
	430
	-23.9
	41
	-95
	-36.9
	
	
	

	11
	460
	-22.1
	-39
	-92
	-35.1
	
	
	

	12
	505
	-25.6
	-42
	-99
	-38.6
	
	
	

	13
	515
	-23.3
	-40
	94
	-36.4
	
	
	

	14
	595
	-32.2
	47
	111
	-45.2
	
	
	

	15
	600/1600*
	-31.7 / -5.7*
	47
	110
	-44.7 / -18.7*
	
	
	

	16
	615/2800*
	-29.9 / -7.7*
	46
	-107
	-42.9 / -20.7*
	
	
	


*
The second value is for bad urban condition. Note in the bad urban condition ASD=3º and ASA=3º for the 15th and 16th cluster.

Editor’s Note: The tables for B1 scenarios would be modified based on the input from Finland, China and Korea. 
3
C2 – Urban macro-cell

Table 8

Scenario C2: LOS clustered delay line model, urban macro-cell.

	Cluster #
	Delay [ns]
	Power [dB]
	AoD [º]
	AoA [º]
	Ray power [dB]
	Cluster ASD = 4º  
	Cluster ASD = 10º  

	    1
	    0 
	   0.0 
	     0 
	     0 
	 -0.06* 
	 -31.6**
	
	

	    2
	   50 
	 -19.7 
	    53 
	  -175 
	 -32.7
	
	

	    3
	   80 
	 -19.3 
	   -47 
	  -169 
	 -32.3
	
	

	    4
	  125 
	 -19.5 
	    52 
	  -169 
	 -32.5
	
	

	    5
	  150 
	 -15.1 
	   -39 
	   147 
	 -28.1
	
	

	    6
	  170 
	 -18.0 
	    51 
	   179 
	 -31.0
	
	

	    7
	  300 
	 -19.5 
	   -46 
	   175 
	 -32.6
	
	

	    8
	  350 
	 -18.5 
	   -45 
	   180 
	 -31.5
	
	

	    9
	  420 
	 -20.2 
	    55 
	  -168 
	 -33.3
	
	

	   10
	  575 
	 -18.7 
	   -47 
	   173 
	 -31.7
	
	

	   11
	  640 
	 -18.4 
	    50 
	   172 
	 -31.4
	
	

	   12
	  650 
	 -21.9 
	    54 
	   172 
	 -34.9
	
	


Table 9

Scenario C2: NLOS clustered delay line model, urban macro-cell.
	Cluster #
	Delay [ns]
	Power [dB]
	AoD [º]
	AoA [º]
	Ray power [dB]
	Cluster ASD = 2º  
	Cluster ASA = 15º  
	XPR = 7 dB

	1
	0
	-6.4
	11
	61
	-19.5
	
	
	

	2
	60
	-3.4
	-8
	44
	-16.4
	
	
	

	3
	75
	-2.0
	-6
	-34
	-15.0
	
	
	

	4
	145
	150
	155
	-3.0
	-5.2
	-7.0
	0
	0
	-13.0
	
	
	

	5
	150
	-1.9
	6
	33
	-14.9
	
	
	

	6
	190
	-3.4
	8
	-44
	-16.4
	
	
	

	7
	220
	225
	230
	-3.4
	-5.6
	-7.4
	-12
	-67
	-13.4
	
	
	

	8
	335
	-4.6
	-9
	52
	-17.7
	
	
	

	9
	370
	-7.8
	-12
	-67
	-20.8
	
	
	

	10
	430
	-7.8
	-12
	-67
	-20.8
	
	
	

	11
	510
	-9.3
	13
	-73
	-22.3
	
	
	

	12
	685
	-12.0
	15
	-83
	-25.0
	
	
	

	13
	725
	-8.5
	-12
	-70
	-21.5
	
	
	

	14
	735
	-13.2
	-15
	87
	-26.2
	
	
	

	15
	800
	-11.2
	-14
	80
	-24.2
	
	
	

	16
	960
	-20.8
	19
	109
	-33.8
	
	
	

	17
	1020
	-14.5
	-16
	91
	-27.5
	
	
	

	18
	1100
	-11.7
	15
	-82
	-24.7
	
	
	

	19
	1210 / 4800*
	-17.2 / -9.7*
	18
	99
	-30.2 / -22.7*
	
	
	

	20
	1845 / 7100*
	-16.7 / -13.0*
	17
	98
	-29.7 / -26.0*
	
	
	


*
The second value is for bad urban condition. Note in the bad urban condition ASD=2º and ASA=2º for the 19th and 20th cluster. 

Editor’s Note: The tables for C2 scenarios would be modified based on the input from Finland, China, Japan and Korea.

C1 – Sub-urban macro-cell (Optional)

Table 10

Scenario C1: LOS Clustered delay line model, suburban.

	Cluster #
	Delay [ns]
	Power [dB]
	AoD [º]
	AoA [º]
	Ray power [dB]
	Cluster ASD = 5º  
	Cluster ASD = 5º  

	1
	0
	5
	10
	0.0
	-25.3
	-27.1
	0
	0
	-0.02*
	-33.1**
	
	

	2
	85
	-21.6
	-29
	-144
	-34.7
	
	

	3
	135
	-26.3
	-32
	-159
	-39.3
	
	

	4
	135
	-25.1
	-31
	155
	-38.1
	
	

	5
	170
	-25.4
	31
	156
	-38.4
	
	

	6
	190
	-22.0
	29
	-146
	-35.0
	
	

	7
	275
	-29.2
	-33
	168
	-42.2
	
	

	8
	290
	295
	300
	-24.3
	-26.5
	-28.2
	35
	-176
	-34.3
	
	

	9
	290
	-23.2
	-30
	149
	-36.2
	
	

	10
	410
	-32.2
	35
	-176
	-45.2
	
	

	11
	445
	-26.5
	-32
	-159
	-39.5
	
	

	12
	500
	-32.1
	35
	-176
	-45.1
	
	

	13
	620
	-28.5
	33
	-165
	-41.5
	
	

	14
	655
	-30.5
	34
	-171
	-43.5
	
	

	15
	960
	-32.6
	35
	177
	-45.6
	
	


*
Power of dominant ray,

**
Power of each other ray

Table 11

Scenario C1: NLOS Clustered delay-line model, suburban.

	Cluster #
	Delay [ns]
	Power [dB]
	AoD [º]
	AoA [º]
	Ray power [dB]
	Cluster ASD = 2º  
	Cluster ASD = 10º  

	1
	0
	5
	10
	-3.0
	-5.2
	-7.0
	0
	0
	-13.0
	
	

	2
	25
	-7.5
	13
	-71
	-20.5
	
	

	3
	35
	-10.5
	-15
	-84
	-23.5
	
	

	4
	35
	-3.2
	-8
	46
	-16.2
	
	

	5
	45
	50
	55
	-6.1
	-8.3
	-10.1
	12
	-66
	-16.1
	
	

	6
	65
	-14.0
	-17
	-97
	-27.0
	
	

	7
	65
	-6.4
	12
	-66
	-19.4
	
	

	8
	75
	-3.1
	-8
	-46
	-16.1
	
	

	9
	145
	-4.6
	-10
	-56
	-17.6
	
	

	10
	160
	-8.0
	-13
	73
	-21.0
	
	

	11
	195
	-7.2
	12
	70
	-20.2
	
	

	12
	200
	-3.1
	8
	-46
	-16.1
	
	

	13
	205
	-9.5
	14
	-80
	-22.5
	
	

	14
	770
	-22.4
	22
	123
	-35.4
	
	


Editor’s Note: The tables for C1 scenarios would be modified based on the input from Finland and Japan.

D1 – Rural macro-cell

The CDL parameters of LOS and NLOS condition are given below. In the LOS model Ricean K‑factor is 5.7 dB.

Table 12

Scenario D1: LOS Clustered delay line model, rural

	Cluster #
	Delay [ns]
	Power [dB]
	AoD [º]
	AoA [º]
	Ray power [dB]
	Cluster ASD = 2º  
	Cluster ASA = 3º  
	XPR = 12 dB

	1
	0
	5
	10
	0.0
	-15.0
	-16.8
	0
	0
	-0.23*
	-22.8**
	
	
	

	2
	20
	-15.5
	17
	44
	-28.5
	
	
	

	3
	20
	-16.2
	17
	-45
	-29.2
	
	
	

	4
	25
	30
	35
	-15.3
	-17.5
	-19.2
	18
	-48
	-25.3
	
	
	

	5
	45
	-20.5
	-19
	50
	-33.5
	
	
	

	6
	65
	-18.9
	18
	-48
	-31.9
	
	
	

	7
	65
	-21.1
	-19
	51
	-34.2
	
	
	

	8
	90
	-23.6
	-20
	-54
	-36.6
	
	
	

	9
	125
	-26.1
	-22
	57
	-39.1
	
	
	

	10
	180
	-29.4
	23
	-60
	-42.4
	
	
	

	11
	190
	-28.3
	-22
	59
	-41.3
	
	
	


*  Power of dominant ray,  

** Power of each other ray

Table 13

Scenario D1: NLOS Clustered delay line model, rural

	Cluster #
	Delay [ns]
	Power [dB]
	AoD [º]
	AoA [º]
	Ray power [dB]
	Cluster ASD = 2º  
	Cluster ASA = 3º  
	XPR = 7 dB

	1
	0
	5
	10
	-3.0
	-5.2
	-7.0
	0
	0
	-13.0
	
	
	

	2
	0
	-1.8
	-8
	28
	-14.8
	
	
	

	3
	5
	-3.3
	-10
	38
	-16.3
	
	
	

	4
	10
	15
	20
	-4.8
	-7.0
	-8.8
	15
	-55
	-14.8
	
	
	

	5
	20
	-5.3
	13
	48
	-18.3
	
	
	

	6
	25
	-7.1
	15
	-55
	-20.1
	
	
	

	7
	55
	-9.0
	-17
	62
	-22.0
	
	
	

	8
	100
	-4.2
	-12
	42
	-17.2
	
	
	

	9
	170
	-12.4
	20
	-73
	-25.4
	
	
	

	10
	420
	-26.5
	29
	107
	-39.5
	
	
	


Editor’s Note: The tables for D1 scenarios would be modified based on the input from Finland, China, Japan and Korea.

1.4
Extension Module

The purpose of the extension module is to generate parameters into Table 2. The generation of the channel impulse response is described in the Primary Module in Section 1.3.
1.4.1
Large scale parameters
1.4.1.1
NLOS Scenarios
Formulas for empirical path loss, power delay profile, departure angular profile and arrival angular profile for NLOS Base coverage macrocellular scenarios such as C1, C2 and C3, which can take the city structure into account and suit carrier frequencies up to the SHF band, are given below.
(a)
Path loss model

An empirical propagation loss formula, which can take the city structure into account and suits carrier frequencies up to the SHF band, is given as follows [7].
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Where d denotes the distance between the BS and the MS. hb[m], <H> [m], W denote the BS antenna height[m], the average building height, and the street width, respectively. fc denotes the carrier frequency[MHz]. a(hm) is a correction factor for mobile antenna height hm [m]as follows:
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(b)
Power Delay Profile model
An empirical long-term path delay profile model 
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, which can take the city structure into account and that suits carrier frequencies up to the SHF band and bandwidth B [MHz] up to 100MHz, is recommended [7]. Delay profile normalized by the first cluster’s power is given as follows [8]-[11].
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where 

i is an excess delay time (delay time) normalized by time resolution 1/B corresponding to bandwidth B where i=0, 1, 2,---.
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(1.5-2)
Power delay profile normalized by the total power of all clusters is given as follows.
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where 
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 represents the total power of all clusters as follows.
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(c)
Departure Angular Profile model
An empirical long-term arrival angular profile model 
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, which can take the city structure into account and that suits carrier frequencies up to the SHF band and bandwidth B [MHz] up to 100MHz, is recommended as follows [13]. Departure angular profile around BS normalized by the first cluster’s power is given as follows [14].
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where
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(1.9)
(d)
Arrival Angular Profile model
Arrival angular profile around the MT of each cluster is given as follows.
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1.4.1.1
LOS Scenarios
Formulas for empirical path loss, power delay profile, departure angular profile and arrival angular profile for LOS Base coverage macrocellular scenarios such as C1, C2 and C3, which can take the city structure into account and suit carrier frequencies up to the SHF band, are given below.
(a)
Path loss model [15]

The loss formula consists of formulas cover cases of before and after break point
[image: image114.wmf]p
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 as follows.
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Where 
 [m] denotes wavelength and is given by 
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. An empirical propagation loss formula for the before break point case Bp
, which can take the city structure into account, is given as follows.
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An empirical propagation loss formula for the after break point case Bp, is expressed as follows.




[image: image119.wmf]()40log(1000)20log20log5log

11log7.1log2.45

LLOSbmc

Lossddhhf

HW

=--+

+<>--

  
[image: image120.wmf](/1000)

p

Bd

£


(1.13)
(b)
Power Delay Profile model
An empirical long-term delay profile model 
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 normalized by the first cluster’s power, which can take the city structure into account, is given as follows.
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where
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Where (l) represents a delta function defined as (l) =1 for l =1 and (l) =0 for 
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The K-factor of the first cluster (l=0) is given from Eqs. (1.17) and (1.18) as follows.
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(c)
Departure Angular Profile model
An empirical long-term departure angular profile model 
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 normalized by the first cluster’s power, which can take the city structure into account, is given as follows.
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where
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Here 
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 is given by the NLOS departure angular profile model.
(d)
Arrival Angular Profile model
An empirical long-term Arrival Angular profile model 
[image: image133.wmf](,)
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 with arrival angle  normalized by the first cluster’s power, which can take the city structure into account, is given as follows.
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where
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1.4.2
XPD

XPD represents cross-polarization discrimination; its value in dB is given as follows.
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[image: image138.wmf]XPD

 depends on city structures.

1.4.3
The spread of PDP, AoD and AoA

(a) The spread of PDP
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(b) The spread of AoD
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(c) The spread of AoA
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1.4.4
Key Parameters

Set test environments and key parameters

(a)
Frequency conditions

fc: carrier frequency (MHz).
 : wavelength of carrier frequency (m) (=300/ fc).

B : bandwidth or chip rate (MHz).
(b)
 City structures
<H>: average building height (m). (Bad-urban: 30m, Urban: 20m, Suburban: 10m, Rural: 5m for typical examples)

W: road width (m) (Bad-urban: 20m, Urban: 20m, Suburban: 20m, Rural: 20m for typical examples)

(c)
Cell Conditions

hb : BS antenna height (m).
hm : MS antenna height (m).

d : distance from the BS (km). 

(d)
 Simulation Conditions

Lth: level difference between the peak path’s power and cut off power (dB).

(e)
Calculation of maximum delay time

Convert excess distance l [m] into excess delay time  [s] by using the following formula.
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Maximum delay time can be calculated by considering Lth as follows
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Solving the above equation yields maximum delay time 
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(f)
Calculation of maximum departure angle

Maximum departure angle can be calculated by considering Lth as follows
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Solving the above equation yields maximum angle profile
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Annex 2

Compliance template for assessment of candidate technologies
[Note: a template of the compliance template was developed for the annex 6 of the circular letter at WP 5D#1 meeting. That should be used.]

[Editors note: the purpose of this section is to develop a template for evaluation. However, another place to put this template would be the annex 6 of the circular letter.]
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DRAFT [Report on] Requirements related to technical system performance for IMT-Advanced Radio interface(s) [IMT.TECH]
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Introduction

[Editor’s note: Text will be imported from the common text which is discussed in WG-SERV.]

2
Scope and purpose
IMT.TECH describes requirements related to technical system performance for IMT-Advanced candidate radio interfaces.  These requirements are used in the development IMT.EVAL, and will be attached as Annex 4 to the Circular Letter to be sent announcing the process for IMT-Advanced candidacy.

IMT.TECH also provides the necessary background information about the individual requirements (technology enablers) and the justification for the items and values chosen. Provision of such background information is needed for wider reference and understanding.

IMT.TECH is based on the ongoing development activities from external research and technology organizations.  The information in IMT.TECH will also feed in to the IMT.SERV document.  IMT.TECH provides the radio interface requirements which will be used in the development of IMT.RADIO.

3
Related documents
Recommendation ITU-R M.[IMT.SERV]

Recommendation ITU-R M.1645
Recommendation ITU-R M.1768
Report ITU-R M.2038

Report ITU-R M.2072

Report ITU-R M.2074

Report ITU-R M.2078

Report ITU-R M.2079 

Recommendation ITU-R M.1224

Recommendation ITU-R M.1225

[ITU-T Recommendation Q.1751

ITU-T Recommendation Q.1761

ITU-T Recommendation Q.1711

ITU-T Recommendation Q.1721

ITU-T Recommendation Q.1731

ITU-T Recommendation Q.1703

[Editor’s note: Document to be added]

4
Minimum requirements

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

Each requirement is considered to be assessed independently and need to be evaluated according to the criteria defined in IMT.EVAL.

Note 1: It still needs to be agreed what statement or requirement, if any, shall be made in IMT.TECH regarding in how many of the test environments a RIT has to fulfil the requirements.
4.1
Cell spectral efficiency

Cell
  spectral efficiency (() is defined as the aggregate throughput of all users (the number of correctly received bits, i.e. the number of bits contained in the SDUs delivered to Layer 3, over a certain period of time) divided by the channel bandwidth divided by the number of cells.  The cell spectral efficiency is measured in b/s/Hz/cell.

Denote by (i the number of correctly received bits by user i (downlink) or from user i (uplink) in a system comprising a user population of N users and M cells. Furthermore, let ( denote the channel bandwidth size and T the time over which the data bits are received. The cell spectral efficiency is then defined according the Eq. 1. 
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Table 1

	Test environment ** 
	Downlink (b/s/Hz/cell)
	Uplink (b/s/Hz/cell)

[Case 1, see note 2]
	Uplink (b/s/Hz/cell)

[Case 2, see note 2]

	Indoor 
	3
	[2.5]
	[1.5]

	Microcellular 
	2.6
	[2]
	[1.3]

	Base coverage urban 
	2.1
	[1.5]
	[1.2]

	High speed 
	1
	[0.7]
	[0.6]


[Note 2: It shall be discussed and agreed how to define a single set of values for the uplink starting from cases 1 and 2 above]
[Note 3: For the purpose of defining the values in table 1, the following assumptions on antenna configuration  were taken: downlink – 4x2, uplink case 1 – 2x4, uplink case 2 – 1x4.]
These values were defined assuming [certain antenna configuration]. However this does not form part of the requirement and the conditions for evaluation are described in IMT.EVAL.

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

(**)
The test environments are described in IMT.EVAL

4.2 Peak Spectral Efficiency

The peak spectral efficiency is the highest theoretical data rate (normalised by bandwidth), which is the received data bits assuming error-free conditions assignable to a single mobile station, when all available radio resources for the corresponding link direction are utilised (that is excluding radio resources that are used for physical layer synchronisation, reference signals or pilots, guard bands and guard times). 
The minimum requirements for peak spectral efficiencies are as follows:

–
Downlink peak spectral efficiency is [7/10] b/s/Hz 

–
Uplink peak spectral efficiency is [2.5/5] b/s/Hz

[Note 4: For the purpose of defining these values, the following assumptions on antenna configuration were taken: downlink – 4x4, uplink – 2x4.]
These values were defined assuming [certain antenna configuration]. However this does not form part of the requirement and the conditions for evaluation are described in IMT.EVAL.

For information peak data rates can then be determined as in the following examples, which are calculated by multiplying the peak spectral efficiency and the bandwidth:

•
Example Downlink peak data rate in [20] MHz is [200] Mb/s

•
Example Downlink peak data rate in [100] MHz is [1000] Mb/s

•
Example Uplink peak data rate in [20] MHz is [100] Mb/s

•
Example Uplink peak data rate in [100] MHz is [500] Mb/s

4.3
Bandwidth

The RIT shall support a scalable bandwidth up to and including [20/40] MHz. 

[Proponents are encouraged to consider extensions to support operation in wider bandwidths (e.g. up to 100 MHz) and the performance targets expressed in M.1645.]

4.4
Normalized Cell edge user throughput

The (normalized) user throughput is defined as the average user throughput (i.e., the number of correctly received bits by users, i.e. the number of bits contained in the SDU delivered to Layer 3, over a certain period of time, divided by the channel bandwidth and is measured in b/s/Hz. The normalized cell edge user throughput is defined as 5% point of CDF of the normalized user throughput.  Table 3 lists the normalized cell edge user throughput requirements for various test environments.

With (i denoting the number of correctly received bits of user i, Ti the active session time for user i and ( the channel bandwidth, the (normalized) user throughput of user i (i is defined according to Eq. 2.
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Table 2 

Normalized Cell Edge User Throughput Table 2
	Test environment* *
	Downlink (b/s/Hz)
	Uplink (b/s/Hz)

	Indoor 
	[0.1]
	[0.08]

	Microcellular 
	[0.075]
	[0.05]

	Base coverage urban 
	[0.06]
	[0.03]

	High speed 
	[0.05]
	[0.02]




* The test environments are described in IMT.EVAL.

4.5
Latency

4.5.1
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 shall be achievable from idle state to an active state in such a way that the user plane is established.

4.5.2
User Plane Latency 
The User Plane latency (also known as Transport delay) is defined as the one-way transit time between an SDU packet being available at the IP layer in the user terminal/base station and the availability of this packet (PDU) 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. IMT-Advanced systems shall be able to achieve a User Plane Latency of less than 10 ms in unloaded conditions (i.e. single user with single data stream) for small IP packets (e.g. 0 byte payload + IP header) for both downlink and uplink.

[Note 5: section 4.4.3 on QoS has been deleted assuming that is captured in the service requirements (Annex 3 of CL) and in chapter 5 of IMT.TECH.]
4.6
Mobility

The following classes of mobility are defined:

–
Stationary: 0 km/h

–
Pedestrian: 0 km/h to 10 km/h

–
Vehicular: 10 to 120 km/h

–
High speed vehicular: 120 to 350 km/h

The table defines the mobility classes that shall be supported in the respective test environment.

TABLE 3

	
	Test environments*

	
	Indoor
	Microcellular
	Base coverage urban 
	High speed 

	Mobility classes supported
	Stationary, pedestrian
	Stationary, pedestrian
	Stationary, pedestrian, vehicular
	High speed vehicular, vehicular


*
The test environments are described in IMT.EVAL

4.7
Handover

IMT-Advanced systems shall provide handover methods to maintain seamless connectivity, as measured by handover interruption time, when moving between cells. 

Handover performance requirements for the interruption times are defined for: 

•
Intra-frequency handovers within IMT-Advanced

•
Inter-frequency handovers within IMT-Advanced

–
Within a spectrum band

–
Between spectrum bands

[In addition inter-system handovers between the candidate IMT-Advanced system and at least one IMT[‑2000] system shall be supported.]
The handover interruption time is defined as the time duration during which a user terminal cannot exchange packets with any base station.

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

TABLE 4

	Handover Type
	Max. Interruption Time 
(ms)

	Intra-Frequency
	[25/30]

	Inter-Frequency


–  within a spectrum band

–  between spectrum bands
	[TBD]


[Note 6: no working assumption could be reached for the inter-frequency handover interruption time value.]
4.8
VoIP Capacity

VoIP capacity assumes a 12.2 kbps codec with a 50% activity factor such that the percentage of users in outage is less than 2% where a user is defined to have experienced a voice outage if less than 98% of the VoIP packets have been delivered successfully to the user within a one way radio access delay bound of 50 ms.

The packet delay is defined based on the 98 percentile of the CDF of all individual users 98 packet delay percentiles (i.e., first for each user the 98 percentile of the packet delay CDF is determined then the 98 percentile of the CDF that describes the distribution of the individual user delay percentiles is obtained).

It should be noted that the VoIP capacity is the minimum of the capacities calculated for the downlink and uplink.

A minimum of [40] active users/MHz/cell shall be supported.

[Note 7: It was noted that the working assumption value should be reviewed in light of the assumptions taken to derive the cell spectral efficiency values.]
5
Technological items required to describe candidate air interface

Proponents must describe their proposal for a radio interface for IMT to a level of detail that would permit independent third-party assessment of compliance with the minimum performance requirements as specified in section 4 and other relevant Recommendations (see section nn). The information in the remainder of this section describes a minimum set of information that must be provided. Proponents are encouraged to provide additional information if such information may assist in the assessment of compliance.
[Editor’s note: target maximum length for each item: 1/3 page]

[Included diagram below from Doc. 8F/1202 (Canada) as a placeholder, to be updated when sub‑sections in 2.1 are concluded.]


5.1
Multiple access methods

The choice of the multiple access technology has major impact on the design of the radio interface. For instance, OFDMA, CDMA, SDMA, and single-carrier/Multi-carrier operation as well as enhancement and combination of those technologies.

The following are some key factors that could be considered:
–
new multiple access technologies could support compatibility and co-existing with legacy IMT system;

–
supporting flexible reuse and allocation of resource;

–
supporting high-efficiency usage of spectrum (such as: reducing and avoiding interfere, reducing overhead, etc.);

–
adequate for broadband transmission and packet switching;

–
high granularity/flexibility for provision of wide class of services.

5.2
Modulation scheme

The choice of the baseband modulation scheme depends mainly on radio environment and the spectrum efficiency requirements.
[It is needed to be described what kind of modulation schemes are employed in the radio interface technology and also target CIR (or SIR) for each modulation scheme

5.3
Error control coding scheme

The choice of the error control coding affects quality of service over the air link, throughput, terminal complexity, coverage and also delay performance of the radio interface technology. The following factors can be considered:

–
advanced forward error correction coding scheme such as Turbo and LDPC could be considered;

–
AMC (adaptive modulation and coding) scheme should provide various MCS (modulation and coding scheme) levels;

–
hybrid ARQ could also be considered for both efficient use of spectrum and link reliability/adaptation;

–
if more than one schemes are employed, it is also needed to be described adaptation method for each scheme (e.g. error control coding A is adapted to B modulation scheme, etc.).
5.4
Physical channel structure and multiplexing

A physical channel is a manifestation of physical resources (time, frequency, code, and space) and corresponding physical layer processing that are used to transport data, control, or signalling to or from a single user or a multitude of users. Physical channels represent actual PHY processing on the data and control signal bearers.

It is needed to be described the physical channel structure and multiplexing method employed in the radio interface technology.
5.5
Frame structure

The structure of radio frame depends mainly on the multiple access technology (e.g. OFDMA, TDMA, CDMA) and the duplexing scheme (e.g. FDD, TDD). Commonality of baseband processing for various duplexing schemes is desired by maintaining the same or similar frame structure whenever possible. That is, data fields identifying physical and logical channels, as well as the frame length should be maintained when possible or design of frame structure, some elements could be considered below

1)
Spectrum coexistence: Two coexistence scenarios should be considered intra-

–
Scenario I:  IMT-Advanced system co-exists with a co-located legacy IMT system in adjacent carriers (partly re-farming legacy IMT spectrum). 

–
Scenario II: IMT-Advanced systems co-exists with each other.

2)
Commonality between FDD and TDD modes is desired. However, difference due to FDD/TDD inherent features is allowed.

3)
The design of frame structure to support relay station could be considered

4)
In order to maximize commonality, compatibility and inter-operability, frame structure should be designed in consideration of following items:
•
scalable with respect to bandwidth assignment;

•
scalable with respect to performance and complexity for accommodating cost-effective user equipments.

5.6
Spectrum capabilities
5.6.1
Duplex methods (Paired and unpaired operation)

The proponents should indicate if their proposal supports paired and/or unpaired operation, and in which test environment, and in which frequency bands.

The IMT-Advanced systems may support both unpaired and paired frequency allocations, with fixed duplexing frequency separations when operating in FDD mode. System performance in the desired bandwidths should be optimized for both TDD and FDD independently while retaining as much commonality as possible.

5.6.2
Flexible spectrum use

The potential flexible spectrum usage mechanisms to enable FSU within the same Radio Access Technology between operators may be described. 

5.6.3
Spectrum sharing

Dynamic spectrum management inside a specific radio interface technology or between different radio interface technologies should be described. 

5.6.4
Channel bandwidth scalability

[Editor’s note: WG spectrum may expect input on requirements in this area from IMT.TECH.]

The proponents [shall/should] describe how the capability of the proposed RIT may evolve to support higher bandwidths (e.g. up to 100 MHz) in order to maximise the absolute performance towards the targets expressed in M.1645, where those bandwidths are not currently supported in the RIT.

The following items may be taken into consideration when describing the channel bandwidth utilization of the candidate radio interface technologies: 

–
minimum and maximum operating bandwidths of the system;

–
flexibility and scalability of spectrum usage;

–
multiple contiguous or non-contiguous band aggregation;

–
frequency plan including both paired and unpaired channel plans with multiple bandwidths for allowing co-deployment with existing cellular systems;

–
TDD or FDD licensed spectrum allocation to the mobile service;

–
support of wider channels as they become available in the future.
5.6.5
Supported bands

The supported frequency bands should be described.
5.7
Support of advanced antenna capabilities
Antenna technologies such as multiple-input multiple-output antenna, adaptive array antenna, etc. affect spectrum efficiency and also complexity of the terminal.

It is needed to be described what kind of antenna technology is employed and effectiveness of the technology.
5.8
Link adaptation and power control

Link adaptation (e.g., adaptive modulation and coding, power control, etc.) may be used by the IMT-Advanced systems.

The number of transmit power levels as well as the associated control messaging could be optimized for cost effectiveness and performance.

5.9
RF channel parameters

RF channel parameters include parameters such as bandwidth, allocation, channel spacing (FDD), guard time (TDD) and FFT size (OFDMA) or chip rate (CDMA) are the key of characterizing radio interface technologies.

5.10
[Scheduling algorithm]

Scheduling is a key attribute to achieve the QoS requirement and increase the resource usage efficiency in various the radio interface technologies. following characteristics such as distributed, QoS aware, channel-dependent and channel adaptation, etc. may be taken into consideration.
[Scheduling algorithm affects the delay performance and total cell bit rate. It is needed to be described what kind of scheduling algorithm(s) is employed in the radio interface technology and also how that algorithm maintain the delay of each user and total cell bit rate.]

5.11
Radio interface architecture and protocol stack

Radio Interface Architecture and protocol stack including control channel structure, Logical channel and transport channel are needed to be described.

5.12
Positioning

Not required for evaluation.

From 1292 (Finland): [Proponents should describe how the proposed technology supports positioning, and how positioning accuracy in different environments is achieved while preserving user privacy.

5.13
Support of multicast and broadcast

Not required for evaluation.

The proponents should describe the supported broadcasting solutions.

[

–
It is desirable that IMT-Advanced systems support multimedia broadcast and multicast Services with higher spectrum efficiency than IMT-2000 systems. 

–
Multimedia broadcast and multicast services could be supported at both a dedicated carrier and mixed carrier where multimedia broadcast and multicast services and unicast services exist simultaneously.

–
It is further desirable that IMT-Advanced systems support optimized switching between broadcast and unicast services, including the case when broadcast and unicast services are deployed on different frequencies.

]

5.14
QoS support and management

The following considerations may be taken into account to support QoS in IMT-Advanced systems: 
–
supporting QoS classes in order to meet the end-user QoS requirements for the various applications;

–
QoS class associated with each service flow could be negotiable;

–
QoS class could be defined by operators;

–
QoS attributes includes, but not limited to:

•
data rate (ranging from the lowest supported data rate to maximum data rate supported by the MAC/PHY);

•
latency (delivery delay);

•
packet error rate (after all corrections provided by the MAC/PHY layers), and delay variation (jitter);

–
when feasible, QoS should be supported when switching between networks;

–
users may utilize several applications/service with differing QoS requirements at the same time.
5.15
Security aspects

Network security in IMT-Advanced systems are needed to protect the service provider from theft of service, to protect the user’s privacy, and to mitigate denial of service attacks, the following considerations may be taken into account:

–
secure communication at least the same level as the IMT-2000;
–
enabling independent identification of equipment and user for authentication;

–
both the network and mobile terminal having to perform mutual entity authentication and session key agreement protocol;

–
enabling data confidentiality on the air interface for user and control plane traffic;

–
enabling message integrity and origin authentication across the air interface to protect user data traffic and signalling messages from unauthorized modification;

–
security methods that are employed in the radio interface technology should be described;

–
allowing for flexible mobile terminal and/or user credentials for authentication to be specified by the authentication server;

–
ensuring messages are fresh to protect against replay attacks;

–
providing protection of both user and control plane data over non-secure backhaul links.
5.15.1
Privacy and authentication aspects

IMT-Advanced systems include privacy and authentication functions which provide the necessary means to mainly achieve: 

•
system access via certificate, smart card, SIM, USIM, UIM, password, etc.

•
secure Operations, Administration, Maintenance and Provisioning (OAM&P) of system components.

5.16
Network topology

The following considerations may be taken into account for network topology:
–
single-hop mode, multi-hop mode, mesh mode and peer to peer mode could be considered as the future network topology;

–
how the proposed system scales to different types of operators and deployment cases should be described;

–
deployment scalability, service provision, resource planning and spectrum use;
–
simple and flat network architecture;

–
supporting multi-RATs operation;

–
supporting relay system;
–
cognitive ability of the network could be considered;

–
reconfigurable radio networks could be considered.

5.17
Mobility management and RRM
Centralized/Distributed RRM, Inter-RAT spectrum sharing/mobility management need to be considered.

5.17.1
Mobility management

The following considerations may be made in the context of mobility management:

–
seamless mobility in the integrated systems composed of WLAN / Mobile WiMAX/ cellular /satellite and broadcasting cells;
–
vertical handover is desirable in the IMT-advanced systems, especially between cellular (New Mobile Wireless Access) and nomadic (New Nomadic/Local Area Wireless Access) systems;
–
seamless mobility across different radio access systems is desirable.

5.17.2
Radio resource management

The radio resource management is used to ensure efficient utilization of radio resources in the 
IMT-Advanced systems, the following considerations should be taken into account:

–
efficient load balancing and policy management;

–
dynamic and flexible radio resources management mechanism  to accommodate all relevant aspects including service type, radio environments, QoS class, terminal speed, power consumption, charging rate, etc.;
–
the service environments and mobility classes defined in Report ITU-R M.2078.
5.17.3
Inter-RAT interworking

The interworking functions used to enable inter-RAT operations should not introduce unreasonable load in the air interface and unnecessary power consumption in user terminal. The interworking functions should consider user terminals with varying capabilities.

The support of interworking functions between heterogeneous radio access systems is desirable to provide seamless connectivity which includes mobility management, interoperability, constant connection and application scalability.
5.17.4
Reporting, measurements, and provisioning support

The measurement attributes should be classified into two categories, one is for handover support and the other is for quality of service monitoring. 

IMT-Advanced systems could enable advanced radio resource management by enabling the collection of reliable statistics over different timescales, including:
–
system statistics (e.g. dropped call statistics);

–
user information and statistics (e.g. terminal capabilities, mobility statistics, battery life);

–
flow statistics;

–
packet statistics.

IMT-Advanced systems could support measurements in the physical layer of both base station and mobile terminal. The physical layer measurements to be provided for handover support may include:

–
signal strength;
–
signal quality (C/I);
–
neighbouring cells’ signals.

The physical layer measurements to be provided for the quality of service monitoring may include:

–
error rates;
–
access delays;
–
session interruption;
–
effective throughput.
Some of these measurements may be reported to the opposite side of the air link on a periodic basis, and/or upon request, and/or event-triggered basis.
5.17.5
Connection/Session management
The support of multiple protocol states with fast and dynamic transitions among them is desirable. 

It will provide efficient signalling schemes for allocating and de-allocating resources, which may include logical in-band and/or out-of-band signalling, with respect to resources allocated for end‑user data. 

Power saving features can be used to improve battery life for idle mobile terminals.
5.18
Interference mitigation within radio interface

The support of advanced interference mitigation schemes and enhanced flexible frequency re-use schemes are recommended.

The interference mitigation schemes should be described in the proponents’ proposals.

5.19
Synchronization

It is necessary for user terminals to acquire time and frequency synchronization with a serving cell. The technology proponents are required to describe the synchronization mechanisms used in their proposals including synchronization between a user terminal and a site, synchronization between inter-site and synchronization between a site and core network.
5.20
Transmission power

The maximum transmission power is the minimum power required to meet the performance targets over coverage area while maintaining the required quality of service.

5.21
Layer 1 and Layer 2 overhead estimation

IMT-Advanced systems shall describe and account for all layer 1 (PHY) and layer 2 (MAC) overhead and provide an accurate estimate that includes static and dynamic overhead are need to be described.

5.22
Technology complexity
The IMT-Advanced systems should minimize complexity of the architecture and protocols and avoid excessive system complexity. It should enable interoperability of access networks, support low cost devices and minimize total cost of ownership.
[6
Required technology criteria for evaluation

[Editorial note: includes the minimum requirements plus any parameters that are useful for evaluation in order to provide guidance to the parameters that require a method of assessment to be described in IMT.EVAL. It should be discussed whether the parameters in section 6.2 should be moved to chapters 4 or 5 and the section/chapter removed entirely.]

Note that some criteria may only be evaluated qualitatively.

6.1
Minimum requirement parameters

These are the requirements detailed in Chapter 4 and clearly shall be included in the evaluation. Further details can be found in Chapter 4.

•
Cell spectral efficiency

•
Peak data rate

•
Cell edge user throughput

•
Latency

–
Control plane

–
Transport delay

–
QoS

•
Mobility

•
Handover

–
Handover support

–
Handover interruption time.

6.2
Other parameters for evaluation

6.2.1
VoIP capacity

From 1283 (IEEE): [The above VoIP capacity assumes a 12.2 kbits/s codec with a 40% activity factor such that the percentage of users in outage is less than 3% where outage is defined as 97% of the VoIP packets are delivered successfully to the users within the delay bound of 80 msec.]

6.2.2
[Technology complexity]

From 1268 (Korea): [Technology complexity should be within the state-of-art hardware implementation not only for specifications but also for future commercialization.]

From Attachment 2 to 1292 (Finland): 

[This criterion expresses the impact of a given RTT on complexity (and hence on cost) of implementation (equipment, infrastructure, installation, etc.) i.e., the less complex the better. In order to achieve the minimum cost and best reliability of equipment, the technologies selected should have a level of complexity consistent with the state of technology, the desired service objectives and the radio environment. Some technologies have several possible methods of implementation which allow a compromise between complexity/cost and performance. 

The installed and ongoing cost of IMT is influenced by both the transmission technology and the level of quality and reliability. At a given quality level, it is impacted by the complexity of the radio hardware, the other necessary network infrastructures, and the ongoing operational aspects of IMT.]

From 1246 (Japan): [This criterion expresses the impact of a given Radio interface technology on complexity (and hence on cost) of implementation (equipment, infrastructure, installation, etc.) i.e., the less complex the better. In order to achieve the minimum cost and best reliability of equipment, the technologies selected should have a level of complexity consistent with the state of technology, the desired service objectives and the radio environment. Some technologies have several possible methods of implementation which allow a compromise between complexity/cost and performance. 

The installed and ongoing cost of IMT-Advanced is influenced by both the transmission technology and the level of quality and reliability. At a given quality level, it is impacted by the complexity of the radio hardware, the other necessary network infrastructures, and the ongoing operational aspects of IMT‑Advanced.]

From 1283 (IEEE): [The IMT-Advanced systems PHY/MAC should enable a variety of hardware platforms with differing performance and complexity requirements.

IMT-Advanced shall minimize complexity of the architecture and protocols and avoid excessive system complexity.]

6.2.3
Cell coverage

From 1259 (China): [Requirements that specify the area could be covered by a cell of the IMT‑Advanced system.]

[A cell radius over 50 km should be supported by proper configuration of the system parameters.]

[In IMT-Advanced systems, the minimum number of BSs per square kilometre for a given frequency assignment to offer a certain amount of traffic with the required coverage is an important figure, at low traffic levels. At low loading, the system will be noise limited and the number of base stations constrained by the maximum range achievable by the technology.

At low loading, range and coverage efficiency are the major considerations, while at high loading, capacity and spectrum efficiency are more important. 

Technologies providing the desired level of coverage with fewer base sites for a specific test environment are defined as having higher coverage efficiency.]

From 1268 (Korea): [A cell radius over 35 km should be supported by proper configuration of the system parameters.]

The system should be flexible enough to support the various cell coverage scenarios that meet the performance target. To maintain the balance of the coverage, the cell coverage is considered to be the same between the downlink and the uplink. The performance requirements with respect to cell range are as followings: 

•
up to 5 km: The specified performance requirements above must be achieved;

•
up to 35 km: Graceful degradation;

•
symmetrical coverage between uplink and downlink.

And the performance requirements of the nomadic wireless access are as followings: 

•
up to 100 m: The specified performance requirements above must be achieved. 

Up to 500 m: Graceful degradation.]

From Attachment 2 to 1292 (Finland): [In terrestrial systems, the minimum number of BSs per square kilometre for a given frequency assignment to offer a certain amount of traffic with the required coverage is an important figure, at low traffic levels. At low loading, the system will be noise limited and the number of base stations constrained by the maximum range achievable by the technology.

At low loading, range and coverage efficiency are the major considerations, while at high loading, capacity and spectrum efficiency are more important.

Technologies providing the desired level of coverage with fewer base sites for a specific test environment are defined as having higher coverage efficiency.]

From 1246 (Japan): [A cell radius over 50 km should be supported by proper configuration of the system parameters.] 

From 1254 (New Zealand): [A cell radius over 50 km should be supported by proper configuration of the system parameters.]

[Tables 15a and 15b of Report ITU-R M.2078 describe cell areas with allowances for cases where penetration loss is and isn’t taken into account.  The values of these cell areas specified in the software implementation used in the spectrum estimation process is given in the table below.

	RE
	Teledensity

	
	Dense urban
	Suburban
	Rural

	Macro cell
	0.65
	1.5
	8.0

	Micro cell(1)
	0.1
	0.1
	0.1

	Pico cell(1)
	1.6E-3
	1.6E-3
	1.6E-3

	Hot spot(1)
	6.5E-5
	6.5E-5
	6.5E-5

	*
This example is not applicable to the scenario of large areas with low teledensity coverage.

(1)
It is assumed that the cell size of these environments is not teledensity dependent. 


]

From 1283 (IEEE):[Support for larger cell sizes should not compromise the performance of smaller cells. Specifically, IMT-Advanced systems shall support the deployment scenarios in Table 10 in terms of maximum cell range.
Table 10

IMT-Advanced deployment scenarios

	Cell Range
	Performance target

	Up to 100 m
	Nomadic performance, up to 1 Gbit/s

	Up to 5 km
	Performance targets defined in section 5.2.1 should be met

	5-30 km
	Graceful  degradation in system/edge spectrum efficiency

	30-100 km
	System should be functional (thermal noise limited scenario)


]

[Editor’s note: service types removed as assumed to be covered by WG Services]

6.2.4
ccdf of user throughput

[Editor’s note: text to describe this criterion is needed]

6.2.5
QoS

[Editor’s note: consideration should be given to including the 4 classes from M.1079 and reference to ITU-T Y.1541]

6.2.6
Capacity considerations/ Supported user density

[Description of capacity, e.g. how many users could be supported in different scenarios, such as rural, urban and hotspot.]

]

7
Conclusions

This Report provides useful information on technology issue which is required for evaluate the air interface(s) for IMT-Advanced.

8
Terminology, abbreviations

From 1246 (Japan): 

[

	CDMA
	Code Division Multiple Access 

	CIR
	Carrier to Interference Ratio

	FDD
	Frequency Division Duplex

	IWF
	Inter-Working Function

	OFDMA
	Orthogonal Frequency Division Multiplex Access

	QoS
	Quality of Service

	RAT
	Radio Access Techniques

	RRM
	Radio Resource Management

	SIR
	Signal-to-Interference Ratio

	TDMA
	Time Division Multiple Access

	TDD
	Time Division Duplex

	
	


]

•
From 1283 (IEEE): [Active users – An active user is a terminal that is registered with a cell and is using or seeking to use air link resources to receive and/or transmit data within a short time interval (e.g., within 100 ms).

•
Aggregate throughput – Aggregate throughput is defined as the total throughput to all users in the system (user payload only). 

•
Air interface 

1)
The air interface is the radio-frequency portion of the transmission path between the wireless terminal (usually portable or mobile) and the active base station or access point.

2)
The air interface is the shared boundary between a wireless terminal and the base station or access point.

•
Cell – The term “cell” refers to one single-sector base station or to one sector of a base station deployed with multiple sectors.

•
Cell sizes – The maximum distance from the base station to the mobile terminal over which an acceptable communication can maintained or before which a handover would be triggered determines the size of a cell.

•
Contention based multiple access method – An access method that allows multiple uncoordinated users to share the same spectrum by defining the events that must occur when two or more transmitters attempt to simultaneously access the same channel and establishing rules by which a transmitter provides reasonable opportunities for other transmitters to operate.
•
Coverage enhancing technologies – In the context of wireless communications - technologies that augment the radio signal, in areas within the boundary of a cell, where the BS/MS transmit signal is obstructed and significantly attenuated by terrain or man-made structures.

•
Intra-technology handover (Horizontal handover) – Handover of active sessions between two network points of attachment or between two radio channels within same link or radio technology. 
•
Inter-technology handover (Vertical handover) – Handover of active sessions between two different network interfaces defined as part of IMT-Advanced system or between different network interfaces from IMT-Advanced system and IMT-2000 system.
•
Licensed bands below 3.5 GHz – This refers to bands that are allocated to the mobile service and licensed for use by mobile cellular wireless systems operating below 3.5 GHz.

•
Network selection – The process by which a mobile station or a network entity makes decision to connect to a specific network (possibly out of many available) based on policy configured in the mobile station and/or obtained from the network.

•
Peak data rates per user (or peak user data rate) – The peak data rate per user is the highest theoretical data rate available to applications running over the radio interface and assignable to a single mobile station.  The peak data rate per user can be determined from the combination of modulation constellation, coding rate and symbol rate that yields the maximum data rate.
•
Seamless handover – Handover of active session characterized by a mobile node changing the network interface point of attachment, on the same or different radio link technology, within the recommended delay constraints of service interruption and without a noticeable loss in service quality.
•
Service continuity – Transparent maintenance of an active service during handover while the mobile station transitions across coverage area of different networks. 
•
Service flow – A service flow is a MAC transport service that provides unidirectional transport of packets either to uplink packets transmitted by the MS or to downlink packets transmitted by the BS. A service flow is characterized by a set of QoS parameters such as latency, jitter, and throughput assurances.
•
System spectrum efficiency – The ratio of the aggregate throughput (in bit/s) to all users in the system divided by the total size of the spectrum blocks (in Hz) assigned to the system and divided by the number of sectors in the system. System spectrum efficiency calculation shall exclude PHY and MAC overhead from the aggregate throughput to all users. System spectrum 

•
Efficiency is defined independently for the uplink and downlink. When calculating the uplink or downlink system spectrum efficiency, the assigned spectrum block size (used in the denominator) shall be scaled in proportion to the time/frequency resources assigned to the uplink or downlink, respectively.]
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*	This Recommendation should be brought to the attention of Radiocommunication Study Group 1.


*	This Recommendation should be brought to the attention of Radiocommunication Study Group 1.


�	The Radiocommunication Assembly 2007 approved Resolution ITU-R 56 “Naming for International Mobile Telecommunications”. In accordance with resolves 3 of that Resolution, the term “IMT” is the root name that encompasses both IMT-2000 and IMT-Advanced.


� The term system-level means here that the model is able to cover multiple links, cells and terminals.


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