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1	Background
The period from October 2009 (the 6th meeting of Working Party 5D) to June 2010 (the 8th meeting of Working Party 5D) has been designated for evaluation of the IMT-Advanced candidate technology submissions by Independent Evaluation Groups.
The TTA PG707 is a registered Independent Evaluation Group. At the 8th meeting of Working Party 5D, a final evaluation report on IMT-Advanced candidate technology submission in document IMT-ADV/8 was submitted by TTA PG707 (Doc. 5D/739). Working Party 5D has reviewed the evaluation report, and will consider it further in the IMT-Advanced development process.
2	Evaluation summary
2.1	Use of information in Report ITU-R M.2135-1
Working Party 5D has defined evaluation guidelines for IMT-Advanced candidate technology evaluation in the Report ITU-R M.2135. The latest version of this document is Report ITU-R M.2135-1.
Independent Evaluation Groups are requested to indicate in their inputs to Working Party 5D that they applied Report ITU-R M.2135-1 in their evaluation.
Does Independent Evaluation Group confirm use of Report ITU-R M.2135-1 in their work?
 Yes	 No
2.2	Provision of compliance templates
2.2.1	FDD RIT
Provision of compliance template for services (Section 4.2.4.1 of Report ITU-R M.2133)
 Yes	 No
Provision of compliance template for spectrum (Section 4.2.4.2 of Report ITU-R M.2133)
 Yes	 No
Provision of compliance template for technical performance (Section 4.2.4.3 of Report ITU‑R M.2133)
 Yes	 No
2.2.2	TDD RIT
Provision of compliance template for services (Section 4.2.4.1 of Report ITU-R M.2133)
 Yes	 No
Provision of compliance template for spectrum (Section 4.2.4.2 of Report ITU-R M.2133)
 Yes	 No
Provision of compliance template for technical performance (Section 4.2.4.3 of Report ITU-R M.2133)
 Yes	 No
2.3	Summary of conclusions of the Evaluation Report
2.3.1	FDD RIT
Does the Evaluation Report indicate that the candidate technology meet minimum service and spectrum requirements?
Service requirements:	 Yes	 No
Spectrum requirements:	 Yes	 No
Which test environments have been considered in the Evaluation Report? What is outcome of the evaluation?

	Test environment
	Does the Evaluation Report indicate that the minimum technical performance requirements are met in the test environment?

	 Indoor
	 Yes	 No	 Partial evaluation

	 Microcellular
	 Yes	 No	 Partial evaluation

	 Base coverage urban
	 Yes	 No	 Partial evaluation

	 High speed
	 Yes	 No	 Partial evaluation





2.3.2	TDD RIT
Does the Evaluation Report indicate that the candidate technology meet minimum service and spectrum requirements?
Service requirements:	 Yes	 No
Spectrum requirements:	 Yes	 No
Which test environments have been considered in the Evaluation Report? What is outcome of the evaluation?

	Test environment
	Does the Evaluation Report indicate that the minimum technical performance requirements are met in the test environment?

	 Indoor
	 Yes	 No	 Partial evaluation

	 Microcellular
	 Yes	 No	 Partial evaluation

	 Base coverage urban
	 Yes	 No	 Partial evaluation
Comments: Only the requirements that should be evaluated by analysis and inspection have been evaluated, and the results show the candidate technology meets the evaluated requirements. This environment was selected as representative of the most general case for evaluating the analysis and inspection requirements.

	 High speed
	 Yes	 No	 Partial evaluation



2.4	Additional evaluation methodologies and assumptions
Have any additional evaluation methodologies or assumptions that had not been included in the Report ITU-R M.2135-1 been used in evaluation?
 Yes	 No
3	Evaluation Report
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TECHNOLOGY ASPECTS



		Director, Radiocommunication Bureau*



		final EVALUATION REPORT On THE PROPOSED CANDIDATE IMT-ADVANCED (S) Radio Interface technology based on
3gpp lte release 10 & beyond (lte-advanced)





In response to the ITU-R Document Revision 1 to IMT-ADV/2 which gives the information for submission and evaluation process and consensus building for terrestrial component of IMT‑Advanced, Telecommunication Technologies Association Project Group 707 (TTA PG707), an independent evaluation group (IEG) for IMT-Advanced technologies, would be pleased to submit this final evaluation report.

Based on the documents submitted from 3GPP proponents which are contributions (Documents 5D/545, 5D/564, 5D/565, 5D/566, 5D/568, 5D/569, 5D/580, 5D/581 and 5D/588) and documents (Documents IMT-ADV/6, IMT-ADV/8 and IMT-ADV/9), as an independent evaluation group, TTA PG707 has conducted the evaluation of 3GPP LTE Release 10 & beyond (LTE‑Advanced).

Final Evaluation Report by TTA PG707 on the proposed candidate IMT‑Advanced (S) Radio Interface Technology based on 3GPP
Release 10 & Beyond (LTE-Advanced)

1
Introduction


This Report is made by TTA PG707 for an IMT-Advanced candidate technology, LTE-Advanced proposed by 3GPP proponent, China, and Japan. This is a final report for the evaluation results.


2
Administrative information of TTA PG707


2.1
Background of TTA PG707


TTA PG707 was formed in July 2008 with the following terms of reference


–
Evaluation on candidate technologies for IMT


–
Preparation of evaluation report (Technical Report)


–
Submission of evaluation report to ITU-R


–
Activities as an Independent Evaluation Group


–
Coordination and Cooperation with other Evaluation Groups


–
ITU-R WP 5D, 3GPP, IEEE 802.16 and other evaluation groups


–
Study and analysis on evaluation for IMT


TTA PG707 was registered as an IEG for the evaluation of IMT-Advanced candidate technologies in December 2008. TTA PG707 consists of 47 members from 13 organizations including ETRI, Intel, Korea Univ., KT, LG Electronics and Samsung Electronics. The participants are manufacturers, service providers, universities and research institutions. The URL for the TTA PG707 is


http://www.tta.or.kr/English/new/standardization/Committee_newEngList_pop.jsp?commit_code=PG707

This website provides details of TTA PG707 such as terms of reference, contact point and our contributions related to the evaluation for the proposed candidate IMT-Advanced technologies.

2.2
Contributions and Activities


Within the ITU-R WP 5D meeting and China, Japan and Korea Meeting (CJK IMT Working Group Meeting), we have actively participated in the discussion about the evaluation methodology and channel model issues.


–
ITU-R WP 5D Contributions & Activities


–
We proposed Turbo code performances in AWGN channel which may be desirable for the IEGs to use common performance results of link level as proposed when they evaluate system level performance in 4th ITU-R WP 5D meeting [1]. It was uploaded on ITU-R IMT-Advanced website to share the information and to facilitate the cooperation between the IEGs.


–
Report ITU-R M.2135 has been agreed as the guideline for the evaluation of IMT‑Advanced candidate RITs/SRITs. One of the key ideas in Report ITU-R M.2135 is how to generate the channel model used in the system-level simulation, and the MATLAB® functions implementing the channel model in Report ITU-R M.2135 are available in [2]. We provided the equivalent implementation in C in the contribution 5D/476 and it was also uploaded on ITU-R IMT-Advanced website.


–
During the comparison of equivalence between the MATLAB and C-code implementation, it was found that there were typos and need for clarification on implementation aspects in Report ITU-R M.2135. Since it is related to the mathematical equation of the channel model, it may give different system and link level simulation results.


–
Therefore, we firstly discussed on this topic in the 21st CJK B3G Working Group Meeting [3]. After the discussion, joint contribution was proposed in the 5th ITU‑R WP 5D meeting [4]. WP 5D agreed that it was very important, and all the registered IEGs and potential candidate technology proponents should be informed. Based on this contribution, Report ITU-R M.2135 was revised in the 6th ITU-R WP 5D meeting.

–
In the 7th meeting of WP 5D, we submitted preliminary evaluation report on the proposed candidate IMT-Advanced radio interface technology based on 3GPP Release 10 & Beyond.

–
CJK Contribution & Activities


–
In order to facilitate the evaluations of IMT-Advanced proposals by the three IEGs - ARIB Evaluation Group (ARIB EG), Chinese Evaluation Group (ChEG) and TTA PG707, an ad hoc group Special Interest Group on Evaluation (EVAL-SIG) has been established in CJK B3G Working Group Meeting to deal with evaluation activities.


–
As a member of the EVAL-SIG, we participated in the 23th CJK IMT Working Group Meeting was held on 26th and 27th January 2010 in Nagoya, Japan.


–
The EVAL-SIG session on evaluation issues was held during the meeting. We presented the simulation configuration and the interim evaluation results for the IEEE 802.16m technology [5][6]. All the three IEGs agreed to share the simulation configuration parameters, and then, try to minimize the difference of the simulation assumptions with those of the LTE-Advanced technology proposal as much as possible.


–
As a result, EVAL-SIG developed the evaluation parameter sheet [7]. Since the parameter sheet is useful for other IEGs, All the three IEGs agreed to post it on the Forum 3 in Correspondence Group of WP 5D.

2.3
Process and Method of Working by TTA PG707


After the 6th ITU-R WP 5D meeting, we had five official face-to-face meetings. Through the meetings, we reviewed the self-evaluation report which was submitted by 3GPP proponent and discussed on the evaluation methods and schedule for developing the evaluation report. The detailed schedule for developing the evaluation report was as following


–
5 November 2009: 1st call to the participants for the preliminary evaluation


–
31 December 2009: Develop the initial preliminary evaluation report


–
29 January 2010: Finalize the preliminary evaluation report


–
10 February 2010: Submit the preliminary evaluation report to ITU-R


–
30 April 2010: 2nd call to the participants for the final evaluation.

–
28 May 2010: Finalize the final evaluation report


–
2 June 2010: Submit the final evaluation report to ITU-R


We have organized a Drafting Group (DG) for developing the evaluation report. It is consisted of two sub-DGs to facilitate drafting the evaluation report. One is IEEE sub-DG and the other is 3GPP sub-DG.


The evaluation report is made based on the contributions from individual members and there have been several meetings including conference calls and E-mail exchanges to reach the consensus on this report. Each member has its own simulator and different results were internally presented. We have discussed the discrepancy in the results when the simulation configurations are the same. We took the averages for the results from the same configuration and when the configurations are deemed to be non-identical, multiple final results are presented.


For the interaction with proponents and other evaluation groups, we keep the close relationship with the proponents by attending the workshops held in Beijing China, December 17-18 of 2009 and Beijing China, May 17 of 2010. Our evaluation results were presented in the meeting, and they are updated in this report. In many parts, we follow the simulation configuration presented in 3GPP’s self-evaluation and we refer many of 3GPP’s self-evaluation results to validate our results.


2.4
Contacts for TTA PG707


The following persons can be contacted for TTA PG707 regarding administrative and technical issues.


–
Administrative contact details

–
Dr. HK Chung (hkchung@etri.re.kr), ETRI, Chair of TTA PG707


–
Mr. Hyoungjin Choi (ibm686@tta.or.kr), TTA, Secretary of TTA PG707


–
Technical contact details

–
Dr. Seong-Jun Oh (seongjun@korea.ac.kr), Korea University, Vice Chair of TTA PG707


2.5
Miscellaneous


TTA PG707 is also performing the evaluation on the other candidate technology for IMT-Advanced – IEEE 802.16m.


3
Technical evaluation results


3.1
Scope of the evaluations


Regarding 3GPP LTE Release 10 & beyond (LTE-Advanced), TTA PG707 performed the evaluations on the FDD RIT based on the documents submitted from 3GPP proponents which are contributions (Documents 5D,545, 5D/564, 5D/565, 5D/566, 5D/568, 5D/569, 5D/581 and 5D/588) and documents (Documents IMT-ADV/6 and IMT-ADV/8).


TTA PG707 has evaluated the LTE-Advanced technology for verifying the minimum requirements of IMT-Advanced described in Report ITU-R M.2134. TTA PG707 has conducted simulation works based on the simulation configuration of 3GPP’s self-evaluation report. Simulation results and assessments by analysis and inspection are included in the final report. Followings in this document provide detailed results of evaluation.


3.2
Conformance to the Report ITU-R M.2135-1

TTA PG707 performed the evaluations according the evaluation methodologies defined in Report ITU‑R M.2135-1. We have no identified additional evaluation methodologies.


3.3
Quality check per Report ITU-R M.2133 of the templates and the self-evaluation


In Document IMT-ADV/8, WP 5D acknowledges the receipt of the candidate technology submission from the 3GPP proponent. WP 5D has reviewed this candidate submission under the IMT-Advanced process and has determined that the submission is “complete” per Section 4 of Report ITU-R M.2133.

TTA PG707 agrees with the WP 5D view and also confirms the submissions “complete” per Section 4 of Report ITU-R M.2133.

3.4
Quantitative Assessment of LTE-Advanced


3.4.1
Compliance Template for Services

		

		Service related minimum capabilities within the RIT/SRIT

		Evaluator’s comments



		4.2.4.1.1

		Support of a wide range of services


Does the proposal support a wide range of services?:


If bullets 4.2.4.1.1.1 - 4.2.4.1.1.3 are marked as "yes" then 4.2.4.1.1 is a "yes".


(YES / (NO

		See Annex 2 subclause A2.4



		4.2.4.1.1.1

		Ability to support basic conversational service class


Is the proposal able to support basic conversational service class?:


(YES / (NO

		See Annex 2 subclause A2.4



		4.2.4.1.1.2

		Support of rich conversational service class


Is the proposal able to support rich conversational service class?:





                   (YES / (NO

		See Annex 2 subclause A2.4



		4.2.4.1.1.3

		Support of conversational low delay service class


Is the proposal able to support conversational low-delay service class?:





                   (YES / (NO

		See Annex 2 subclause A2.4





3.4.2
Compliance Template for Spectrum

		

		Spectrum capability requirements

		Evaluator’s comments



		4.2.4.2.1

		Spectrum bands


Is the proposal able to utilize at least one band identified for IMT?:                          (YES / (NO


Specify in which band(s) the candidate RIT or candidate SRIT can be deployed.

		See Annex 2 subclause A2.2





3.4.3
Compliance Template for Technical Performance

		Minimum technical requirements item (4.2.4.3.x), units, and Report ITU-R M.2134 section reference(1)

		Category

		Required value

		Value(2), (3)



		Require-ment met?

		Comments


 



		

		Test environment

		Downlink or uplink

		

		

		

		



		4.2.4.3.1
Cell spectral efficiency
(bit/s/Hz/cell)
(4.1)

		Indoor

		Downlink

		3

		FDD: 4.06~4.84

		(
Yes

No

		See Annex 3 subclause A3.2



		

		

		Uplink

		2.25

		FDD: 3.26~4.09

		(
Yes

No

		



		

		Microcellular

		Downlink

		2.6

		FDD: 2.89~3.67

		(
Yes

No

		



		

		

		Uplink

		1.8

		FDD: 1.85~2.09

		(
Yes

No

		



		

		Base coverage urban

		Downlink

		2.2

		FDD: 2.31~2.91

		(
Yes

No

		



		

		

		Uplink

		1.4

		FDD: 1.54~1.69

		(
Yes

No

		



		

		High speed

		Downlink

		1.1

		FDD: 1.98~2.99

		(
Yes

No

		



		

		

		Uplink

		0.7

		FDD: 1.68~2.10

		(
Yes

No

		



		4.2.4.3.2
Peak spectral efficiency (bit/s/Hz)
(4.2)

		Not applicable

		Downlink

		15

		FDD: 17.2

TDD: 16.9

		(
Yes

No

		See Annex 1 subclause A1.1



		

		

		Uplink

		6.75

		FDD: 8.6

TDD: 8.5

		(
Yes

No

		



		4.2.4.3.3
Bandwidth
(4.3)

		Not applicable

		Up to and including
(MHz)

		40

		20 MHz with single carrier; Up to and including 100 MHz with multi-carrier

		(
Yes

No

		See Annex 2 subclause A2.1



		

		

		Scalability

		Support of at least three band-width values(4)

		1.4, 3, 5, 10,15 and 20 MHz with single carrier operation,

Maximum 100 MHz with multi-carrier operation

		(
Yes

No

		See Annex 2 subclause A2.1





		Minimum technical requirements item (4.2.4.3.x), units, and Report ITU-R M.2134 section reference(1)

		Category

		Required value

		Value(2), (3)

		Require-ment met?

		Comments






		

		Test environment

		Downlink or uplink

		

		

		

		



		4.2.4.3.4
Cell edge user spectral efficiency (bit/s/Hz)
(4.4)

		Indoor

		Downlink

		0.1

		FDD: 0.17~0.217

		(
Yes

No

		See Annex 3 subclause A3.2



		

		

		Uplink

		0.07

		FDD: 0.232~0.26

		(
Yes

No

		



		

		Microcellular

		Downlink

		0.075

		FDD: 0.094~0.13

		(
Yes

No

		



		

		

		Uplink

		0.05

		FDD: 0.068~0.08

		(
Yes

No

		



		

		Base coverage urban

		Downlink

		0.06

		FDD: 0.071~0.10

		(
Yes

No

		



		

		

		Uplink

		0.03

		FDD: 0.065~0.08

		(
Yes

No

		



		

		High speed

		Downlink

		0.04

		FDD: 0.099~0.06

		(
Yes

No

		



		

		

		Uplink

		0.015

		FDD: 0.080~0.11

		(
Yes

No

		



		4.2.4.3.5
Control plane latency
(ms)
(4.5.1)

		Not applicable

		Not applicable

		Less than 100 ms

		50 ms

		(
Yes

No

		See Annex 1 subclause A1.2



		4.2.4.3.6
User plane latency
(ms)
(4.5.2)

		Not applicable

		Not applicable

		Less than 10 ms

		FDD: 4 ms


TDD: 4.9 ms




		(
Yes

No

		See Annex 1 subclause A1.3



		4.2.4.3.7
Mobility classes
(4.6)

		Indoor

		Uplink

		Stationary, pedestrian

		supported

		(
Yes

No

		See Annex 3 subclause A3.2



		

		Microcellular

		Uplink

		Stationary, pedestrian, vehicular up to 30 km/h

		supported

		(
Yes

No

		



		

		Base coverage urban

		Uplink

		Stationary, pedestrian, vehicular

		supported

		(
Yes

No

		



		

		High speed

		Uplink

		High speed vehicular, vehicular

		supported

		(
Yes

No

		





		Minimum technical requirements item (4.2.4.3.x), units, and Report ITU-R M.2134 section reference(1)

		Category

		Required value

		Value(2), (3)

		Require-ment met?

		Comments






		

		Test environment

		Downlink or uplink

		

		

		

		



		4.2.4.3.8
Mobility
Traffic channel link data rates (bit/s/Hz)
(4.6)

		Indoor

		Uplink

		1.0

		FDD: 

NLOS: 2.47

LOS: 3.07

		(
Yes

No

		See Annex 3 subclause A3.2



		

		Microcellular

		Uplink

		0.75

		FDD: 

NLOS: 1.17

LOS: 1.35

		(
Yes

No

		



		

		Base coverage urban

		Uplink

		0.55

		FDD: 

NLOS: 1.05

LOS: 1.26

		(
Yes

No

		



		

		High speed

		Uplink

		0.25

		FDD: 

NLOS: 1.13

LOS: 1.42

		(
Yes

No

		



		4.2.4.3.9
Intra-frequency hand-over interruption time
(ms)
(4.7)

		Not applicable

		Not applicable

		27.5

		FDD: 10.5

TDD: 12.5

		(
Yes

No

		See Annex 1 subclause A1.4



		4.2.4.3.10
Inter-frequency handover interruption time within a spectrum band (ms)
(4.7)

		Not applicable

		Not applicable

		40

		FDD: 10.5

TDD: 12.5

		(
Yes

No

		See Annex 1 subclause A1.4



		4.2.4.3.11
Inter-frequency handover interruption time between spectrum bands (ms)
(4.7)

		Not applicable

		Not applicable

		60

		FDD: 10.5

TDD: 12.5

		(
Yes

No

		See Annex 1 subclause A1.4



		4.2.4.3.12
Inter-system handover


(4.7)

		Not applicable

		Not applicable

		Not applicable

		Not applicable

		(
Yes

No

		See Annex 2 subclause A2.3



		4.2.4.3.13
Number of supported VoIP users (active users/ sector/MHz)
(4.8)

		Indoor

		As defined in Report ITU-R M.2134

		50

		FDD: 120

		(
Yes

No

		See Annex 3 subclause A3.2



		

		Microcellular

		As defined in Report ITU-R M.2134

		40

		FDD: 65

		(
Yes

No

		



		

		Base coverage urban

		As defined in Report ITU-R M.2134

		40

		FDD: 65

		(
Yes

No

		



		

		High speed

		As defined in Report ITU-R M.2134

		30

		FDD: 72

		(
Yes

No

		



		(1) 
As defined in Report ITU-R M.2134.


(2) 
According to the evaluation methodology specified in Report ITU-R M.2135.


(3)
Mandatory when “no” is checked, optional when “yes” is checked.


(4)
Refer to Report ITU-R M.2135, § 7.4.1.





3.5
Questions and Feedback to WP 5D and/or the proponents or other Independent Evaluation Groups


TTA PG707 had participated workshops hold by 3GPP proponent and had discussed with proponent and other IEG. We have no further question.

3.6
Conclusion


In this final report, our evaluation results have similar values from 3GPP’s self evaluation results which meet the minimum requirement of IMT-Advanced technology.


In summary, TTA PG707 confirmed that LTE-Advanced FDD RIT proposed by 3GPP proponent and Japan meets the minimum requirements of IMT-Advanced technology.
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List of acronyms and abbreviations


		3GPP

		3rd Generation Partnership Project



		ARIB

		Association of Radio Industries and Businesses



		AWGN

		Additive White Gaussian Noise



		CC

		Chase Combining



		ChEG

		Chinese Evaluation Group



		CJK

		China-Japan-Korea



		CJK B3G

		China-Japan-Korea, Beyond 3G



		CSI   

		Channel State Information



		CQI

		Channel Quality Indicator



		DG

		Drafting Group



		DL

		Downlink



		EESM

		Effective Exponential SNR mapping



		eNB

		e-UTRAN Node-B



		ETRI

		Electronics and Telecommunications Research Institute



		EVAL-SIG

		Evaluation-Special Interest Group



		FDD

		Frequency Division Duplexing



		HARQ

		Hybrid-Automatic Repeat reQuest



		IEEE

		Institute of Electrical and Electronics Engineers



		IEG

		Independent Evaluation Group



		IMT

		International Mobile Telecommunications



		InH

		Indoor Hotspot



		IoT

		Interference over Thermal



		IR

		Incremental Redundancy



		ITU-R

		International Telecommunication Union – Radiocommunication Sector 



		ITU-R WP 5D

		ITU-R Working Party 5D



		LTE

		Long Term Evolution



		MMSE

		Minimum Mean Square Error



		MMSE-IRC

		Minimum Mean Square Error – Interference Rejection Combining 



		MU-MIMO

		Multiple User-Multiple Input Multiple Output



		PDCCH

		Physical Downlink Control Channel



		PMI

		Precoding Matrix Indication



		PRB

		Physical Resource Block



		PUCCH

		Physical Uplink Control Channel



		RI

		Rank Indication



		RIT

		Radio Interface Technology



		RMa 

		Rural Macro



		SFN

		Single Frequency Network



		SIMO

		Single Input Multiple Output



		SNR

		Signal-to-Noise Ratio



		SPS

		Semi Persistent Scheduling



		SU-MIMO

		Single User-Multiple Input Multiple Output



		TDD

		Time Division Duplexing



		TTA

		Telecommunication Technologies Association



		TTA PG

		Telecommunication Technologies Association Project Group 



		UE

		User Equipment



		UL

		Uplink



		UMa 

		Urban Macro



		UMi 

		Urban Micro



		VoIP

		Voice over IP





Annex 1

Analytical Evaluation Results

A1.1
Peak spectral efficiency calculation

An inconsistency was identified in the superseded Report ITU-R M.2135 Section 7 on overhead to be used in peak spectral efficiency calculation in the 7th meeting of WP 5D. WP 5D clarified that Layer 2 overhead should not be included in calculation of peak spectral efficiency.


According to clarification on definition of "Peak Spectrum Efficiency (PSE)" agreed in the 7th meeting of WP 5D, 3GPP TSG-RAN WG1 re-calculated PSE. Results of the re-calculation was captured in Annex A of the liaison document on answers to Canadian Evaluation Group (CEG) questions, which was submitted to CEG in Correspondence Group Forum 2.


Text below is extracted from “Reply LS on Questions to 3GPP's IMT-Advanced submission from CEG evaluation group” which is posted on the Forum 1 in Correspondence Group of WP 5D.

		3GPP TSG-RAN interpreted the peak spectrum efficiency requirement from ITU-R to refer to the bit rate available to mobile station on a physical channel in 3GPP defined as the interface between TS36.212 and TS36.211. With this definition, the FEC does not enter into the peak-spectral efficiency calculations. Thus, our peak spectral efficiency is not calculated from maximum transport block size, but number of bits in physical layer, i.e., coded bits.


Even in case of measuring the peak rates in the transport block level which takes into account the FEC, Rel-8 specification still achieves the requirement which is explained below:


Thus, for 10MHz system bandwidth, LTE Rel-8 satisfies the ITU-R peak spectrum efficiency requirement of 15 b/s/Hz. In four layer transmission in 10MHz bandwidth comprising 50 resource blocks, two transport blocks are simultaneously transmitted with one transport block mapped to two spatial layers, where the maximum transport block size is 75376 bits according to 7.1.7.2.2 in TR36.213. Thus, in this case, the spectrum efficiency is 15.076 (=75376*2 (transport blocks)/10MHz/1msec). 


In addition, re-calculations of the peak spectrum efficiency values are given in Annex A when the following aspects into account:


· TDD guard time is taken into account.

· Only static L1 overheads are considered as overhead, i.e., 

· Overheads due PBCH and L1/L2 control signals are not taken into account. 

· Overheads due to SRS and CSI RS are not taken into account.


[Annex A: Re-calculation of peak spectrum efficiency]

For FDD


DL 4 layer spatial multiplexing (LTE Rel-8 20MHz is assumed) :


1200 [sub-carrier] * 14 [symbols]* 6 [64QAM] * 4 [spatial multiplexing] * 1 [coding rate] * (1-0.143-0.00171) [CRS + Sync signal] / 0.001 [subframe length] / 20 [MHz] = 17.2 [bps/Hz]


DL 8 layer spatial multiplexing (LTE-A 20MHz is assumed) :


1200 [sub-carrier] * 14 [symbols]* 6 [64QAM] * 8 [spatial multiplexing] * 1 [coding rate] * (1-0.0262-0.00171-0.143) [CRS, 6MBSFN subframe per radio frame + sync signal+ URS] / 0.001 [subframe length] /20 [MHz] = 33.4 [bps/Hz]


UL 2 layer spatial multiplexing (LTE Rel-8 20MHz is assumed) :


1200 [sub-carrier] * 14 [symbols]* 6 [64QAM] * 2 [spatial multiplexing] * 1 [coding rate] * (1-0.143) [DRS] / 0.001 [subframe length]/ 20 [MHz] = 8.6 [bps/Hz]


UL 4 layer spatial multiplexing (LTE Rel-8 20MHz is assumed) :


1200 [sub-carrier] * 14 [symbols]* 6 [64QAM] * 4 [spatial multiplexing] * 1 [coding rate] * (1-0.143) [DRS] / 0.001 [subframe length]/ 20 [MHz] = 17.3[bps/Hz]








Based on the above information provided by the proponent and clarification for the overhead, it was confirmed that the proposed RIT meets the minimum requirement for peak spectral efficiency which is 15 bit/s/Hz for DL and 6.75 bit/s/Hz for UL respectively.

A1.2
Control plane latency calculation

Text below is extracted from Section 16.2 of TR 36.912 in IMT-ADV/8.

		16.2
C-plane latency

16.2.1
Idle to Connected


The different steps involved in the transition from Idle to Connected mode in LTE-Advanced are depicted on Figure 16.2.1-1 below:
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Figure 16.2.1-1: From Idle to Connected mode


Taking LTE Release 8 as a baseline (see Annex B) and including the improvements described in subclause 10.1, the transition time from Idle to Connected mode can be reduced to 50ms as summarized in Table 16.2.1-1 below. Note that since the NAS setup portion is executed in parallel to the RRC one thanks to the combined request, it does not appear in the total (assuming that that the total delay of steps 11-14 is shorter than or equal to the total delay of steps 7-10…). Thus it can be concluded that any of the evaluated LTE configurations fulfill the ITU requirements on C-plane latency for Idle to Connected transition.

Table 16.2.1-1: Transition time from Idle to Connected mode


Component


Description


Time (ms)


1


Average delay due to RACH scheduling period (1ms RACH cycle)


0.5


2


RACH Preamble


1


3-4


Preamble detection and transmission of RA response (Time between the end RACH transmission and UE’s reception of scheduling grant and timing adjustment)


3


5


UE Processing Delay (decoding of scheduling grant, timing alignment and C-RNTI assignment + L1 encoding of RRC Connection Request)


5


6


Transmission of RRC and NAS Request


1


7


Processing delay in eNB (L2 and RRC)


4


8


Transmission of RRC Connection Set-up (and UL grant)


1


9


Processing delay in the UE (L2 and RRC)


12


10


Transmission of RRC Connection Set-up complete


1


11


Processing delay in eNB (Uu → S1-C)


12


S1-C Transfer delay


13


MME Processing Delay (including UE context retrieval of 10ms)


14


S1-C Transfer delay


15


Processing delay in eNB (S1-C → Uu)


4


16


Transmission of RRC Security Mode Command and Connection Reconfiguration (+TTI alignment)


1.5


17


Processing delay in UE (L2 and RRC)


16


Total delay


50


16.2.2
Dormant to Active


As an example, the different steps involved in the transition from a Dormant to an Active state when the UE is already synchronised are depicted on Figure 16.2.2-1 below:
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Figure 16.2.2-1: Dormant to Active transition for synchronised UE


Taking LTE Release 8 as a baseline (see Annex B) and includuding the PUCCH periodicity improvement described in subclause 10.2, the transition time from a Dormant to an Active state when the UE is already synchronised can be reduced to 9.5 ms as summarized in Table 16.2.2-1 below. Thus it can be concluded that any of the evaluated LTE configurations fulfill the ITU requirements on C-plane latency for Idle to Connected transition.

Table 16.2.2-1: Dormant to Active transition for synchronized UE


Component


Description


Time [ms]


1


Average delay to next SR opportunity (1ms PUCCH cycle)


0.5


2


UE sends Scheduling Request


1


3


eNB decodes Scheduling Request and generates the Scheduling Grant


3


4


Transmission of Scheduling Grant


1


5


UE Processing Delay (decoding of scheduling grant + L1 encoding of UL data)


3


6


Transmission of UL data


1


Total delay


9.5


.





Based on the above information provided by the proponent, it was confirmed that the proposed RIT meets the minimum requirement for control plane latency of less than 100 ms.

A1.3
User plane latency calculation

Text below is extracted from Section 16.3 and Annex B.2 of TR 36.912 in IMT-ADV/8.

		16.3
U-Plane latency

As highlighted in subclause 10.2, LTE Rel-8 already benefits from a U-Plane latency below 10ms (see Annex B) for synchronised UEs. In situations where the UE does not have a valid scheduling assignment, or when the UE needs to synchronize and obtain a scheduling assignment, a reduced RACH scheduling period, shorter PUCCH cycle and reduced processing delays as described in subclause 10.1 could be used. Thus it can be concluded that any of the evaluated LTE configurations fulfill the ITU requirements on C-plane latency for Idle to Connected transition.

B.2
U-plane latency

B.2.1
FDD frame structure


The LTE U-plane one way latency for a scheduled UE consists of the fixed node processing delays (which includes radio frame alignment) and 1ms TTI duration. Considering that the number of HARQ processes is fixed to 8 for FDD, the one-way latency can calculated as:



DUP [ms] = 1.5 + 1 + 1.5+ n*8 = 4 + n*8,


where n is the number of HARQ retransmissions. Considering a typical case where there would be 0 or 1 retransmission, the approximate average U-plane latency is given by



DUP,typical [ms] = 4 + p*8,

where p is the error probability of the first HARQ retransmission. The minimum latency is achieved for a 0% BLER, but a more reasonable setting is 10% HARQ BLER.


DUP,0%HARQ_BLER [ms] = 4 
(0% HARQ BLER)


DUP,10%HARQ_BLER [ms] = 4.8 
(10% HARQ BLER)
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Figure B.2.1-1: User plane latency components








Based on the above information provided by the proponent, it was confirmed that the proposed RIT meets the minimum requirement for user plane latency of less than 10 ms.

A1.4
Intra- and inter-frequency handover interruption time derivation

Text below is extracted from Section 16.5 of TR 36.912 in IMT-ADV/8 and “Reply LS on Questions to 3GPP's IMT-Advanced submission from CEG evaluation group” which is posted on the Forum 2 in Correspondence Group of WP 5D.

		16.5
Handover Performance


The generic handover procedure of LTE-Advanced builds upon the one developed for LTE and is shown in Figure 16.5-1 below:
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Figure 16.5-1: U-Plane interruption in LTE-Advanced


Once the HO command has been processed by the UE, it leaves the source cell and stops receiving data. This is the point in time where data interruption starts. The first step after that is the radio synchronisation, which consists of:


1)
Frequency synchronization: typically the time taken for frequency synchronisation depends on whether the target cell is operating on the same carrier frequency as the currently served frequency or not. But since the UE has already identified and measured the target cell, this delay is negligible


2)
DL synchronization: although baseband and RF alignments always take some time, since the UE has already acquired DL synchronisation to the target cell in conjunction with previous measurement and can relate the target cell DL timing to the source cell DL timing with an offset, the corresponding delay is less than 1 ms.


Because forwarding is initiated before the UE moves and establishes connection to the target cell and because the backhaul is faster than the radio interface, forwarded data is already awaiting transmission in the target when the UE is ready to receive. This component therefore does not affect the overall delay.


In total, the interruption time is 10.5ms as summarized in Table 16.5-1 below. Note that this delay does not depend on the frequency of the target as long as the cell has already been measured by the UE, which is a typical scenario.

Table 16.5-1: U-Plane interruption in LTE-Advanced

Component


Description


Time [ms]


1


Radio Synchronisation to the target cell


1


2


Average delay due to RACH scheduling period (1ms periodicity)


0.5


3


RACH Preamble


1


4-5


Preamble detection and transmission of RA response (Time between the end RACH transmission and UE’s reception of scheduling grant and timing adjustment)


5


6


Decoding of scheduling grant and timing alignment


2


7


Transmission of DL Datta


1


Total delay


10.5








Based on the above information provided by the proponent, it was confirmed that the proposed RIT meets the minimum requirement for intra- and inter-frequency handover interruption time.

Annex 2

Inspection Evaluation Results

A2.1
Bandwidth and channel bandwidth scalability

Table below is extracted from item 4.2.3.2.8.2 in description template - characteristics for both the FDD and the TDD component of IMT-ADV/8.

		4.2.3.2.8.2

		Channel bandwidth scalability


Describe how the proposal supports channel bandwidth scalability, including the supported bandwidths. 


Describe whether the proposed RIT supports extensions for scalable bandwidths wider than 40 MHz. 


Consider, for example:


–
The scalability of operating bandwidths. 


–
The scalability using single and/or multiple RF carriers.


Describe multiple contiguous (or non-contiguous) band aggregation capabilities, if any. Consider for example the aggregation of multiple channels to support higher user bit rates.

One component carrier supports a scalable bandwidth, 1.4, 3, 5, 10, 15 and 20 MHz. By aggregating multiple component carriers, transmission bandwidths up to at least 100 MHz are supported to provide the highest data rates. Component carriers can be either contiguous or non-contiguous in the frequency domain. The number of component carriers transmitted and/or received by a mobile terminal can vary over time depending on the instantaneous data rate.





Based on the above information provided by the proponent, it was confirmed by inspection that the proposed RIT supports up to and including 40 MHz bandwidth by using aggregating two 20 MHz component carriers. And it was also confirmed by inspection that the proposed RIT supports the following bandwidths, 1.4, 3, 5, 10, 15 and 20 MHz.

A2.2
Deployment in IMT bands

Table below is extracted from item 4.2.3.2.8.3 in description template - characteristics for both the FDD and the TDD component of IMT-ADV/8.

		4.2.3.2.8.3

		What are the frequency bands supported by the RIT?  Please list.

The following frequency bands, with corresponding examples of operation bands, are currently specified or in the process of being specified, by 3GPP. Further considerations may be expected in certain bands.Introduction of other ITU-R IMT identified bands into 3GPP specifications are not precluded in the future, such as 450-470MHz, 698-862MHz band etc. 3GPP technologies are also defined as appropriate to operate in other frequency arrangements and bands.

698-960 MHz:


Band


Uplink (UL) operating band
BS receive/UE transmit


Downlink (DL) operating band
BS transmit /UE receive


5


824 MHz


–

849 MHz

869 MHz

–

894MHz

6


830 MHz

–

840  MHz

875 MHz


–

885 MHz

8


880 MHz


–

915 MHz


925 MHz

–

960 MHz


12


698 MHz

–

716 MHz

728 MHz

–

746 MHz

13


777 MHz

–

787 MHz

746 MHz

–

756 MHz

14


788 MHz

–

798 MHz

758 MHz

–

768 MHz

17


704 MHz

–


716 MHz

734 MHz

–


746 MHz

18


815 MHz


–


830 MHz


860 MHz

–


875 MHz


19


830 MHz


–


845  MHz


875 MHz

–

890 MHz


20


832 MHz


862 MHz


791 MHz


821 MHz


1 710-2 025 MHz and 2 110-2 200 MHz:


Band


Uplink (UL) operating band
BS receive/UE transmit


Downlink (DL) operating band
BS transmit /UE receive


1

1920 MHz

–

1980 MHz


2110 MHz

–


2170 MHz

2


1850 MHz


–


1910  MHz


1930 MHz

–


1990 MHz


3


1710 MHz


–


1785 MHz


1805 MHz

–


1880 MHz


4


1710 MHz


–


1755 MHz


2110 MHz

–


2155 MHz


9


1749.9 MHz


–


1784.9 MHz


1844.9 MHz

–


1879.9 MHz


10


1710 MHz


–


1770 MHz


2110 MHz

–


2170 MHz


2 500-2 690 MHz:


Band


Uplink (UL) operating band
BS receive/UE transmit


Downlink (DL) operating band
BS transmit /UE receive


7


2500 MHz


–


2570 MHz


2620 MHz

–


2690 MHz


3 400-3 600 MHz:


Band


Uplink (UL) operating band
BS receive/UE transmit


Downlink (DL) operating band
BS transmit /UE receive


22

3410 MHz

-


3500 MHz

3510 MHz

-


3600 MHz

Additional  bands:

Non IMT-bandsBand


Uplink (UL) operating band
BS receive/UE transmit


Downlink (DL) operating band
BS transmit /UE receive


11


1427.9


-


1447.9


1475.9


-


1495.9


21


1447.9 MHz


–

1462.9 MHz


1495.9 MHz


–

1510.9 MHz


.





Based on the above information provided by the proponent, it was confirmed by inspection that the proposed RIT supports deployment in all bands identified for IMT in ITU-R Radio Regulations and meets the spectrum capability requirements.

A2.3
Inter-system handover

Table below is extracted from item 4.2.3.2.5.1 in description template - characteristics for both the FDD and the TDD component of IMT-ADV/8.

		4.2.3.2.5.1

		Describe the handover mechanisms and procedures which are associated with 

· Inter-System handover


· Intra-System handover


· Intra-frequency and Inter-frequency


· Within the RIT or between RITs within one SRIT (if applicable)


Characterize the type of handover strategy or strategies (for example, MS or BS assisted handover, type of handover measurements).

Inter-system handover and intra-system handover are based on UE assisted network control, i.e., the handover decision in connected mode is made by the network, based on possible measurement reports from the UE. The UE measurements are based on the reference symbol strength or quality, and various measurement reporting conditions are configurable by the network as defined in [36.331].

For inter-frequency and inter-system measurements, depending on the UE capability, the network allocates measurement gaps during which no data are sent for the UE, so that the UE could perform the necessary measurements using a single receiver. During the measurement gaps, the particular UE cannot be scheduled for data transmission, but the vacant resources could still be used for other UEs, because of the shared channel mechanism.

U-plane data forwarding is supported in both Inter-System and Intra-System handover to realize a lossless handover.

For intra-system handover, the mechanisms and procedures are the same  for handover within each RIT and between the two RITs of the SRIT.

For an overall description of the handover procedure, see [23.401] and [36.300].





Based on the above information provided by the proponent, it was confirmed by inspection that the proposed RIT supports inter-system handover to and from other IMT-Advanced and IMT systems.

A2.4
Support of a wide range of services

Text below is extracted from Section 16.7 of TR 36.912 in IMT-ADV/8.

		16.7
Services


The Quality of Service (QoS) framework of LTE-Advanced builds upon the one developed for LTE and therefore allows the support of a wide range of services. In LTE-Advanced, a bearer is the level of granularity for QoS control. Each bearer can be associated with several QoS parameters, e.g.:


-
QoS Class Identifier (QCI): scalar that is used as a reference to access node-specific parameters that control bearer level packet forwarding treatment (e.g. scheduling weights, admission thresholds, queue management thresholds, link layer protocol configuration, etc.), and that have been pre-configured by the operator owning the eNodeB. A one-to-one mapping of standardized QCI values to standardized characteristics is for instance captured in [4] for LTE.

Table 16.7-1: QCI Example (LTE)


QCI


Type


Packet Delay Budget


Packet Error Loss


Rate


Example Services


1


GBR


80 ms


10-2

Conversational Voice


2


130 ms


10-3

Conversational Video (Live Streaming)


3


30 ms


10-3

Real Time Gaming


4


280 ms


10-6

Non-Conversational Video (Buffered Streaming)


5


Non-GBR


80 ms


10-6

IMS Signalling


6



280 ms



10-6

Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file sharing, progressive video, etc.)


7



80 ms



10-3

Voice,
Video (Live Streaming)
Interactive Gaming


8




280 ms




10-6

Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file 


-
Guaranteed Bit Rate (GBR): the bit rate that can be expected to be provided by a GBR bearer, 


The configuration of those QoS parameters, allows LTE-Advanced to support a wide range of services. In particular, LTE-Advanced can support basic conversational service class, rich conversational service class and conversational low delay service class. In addition, LTE-Advanced is also able to support the service classes of interactive high delay, interactive low delay, streaming live, streaming non-live and background, which are also given in § 7.4.4 of Report ITU-R M.2135. Thus it can be concluded that any of the evaluated LTE configurations fulfill the ITU requirements on C-plane latency for Idle to Connected transition.





Based on the above information provided by the proponent, it was confirmed by inspection that the proposed RIT meets the requirements for the service related minimum capabilities (support of a wide range service, ability to support basic conversational service class, support of rich conversational service class and support of conversational low delay service class).

Annex 3

Simulation Evaluation Results

A3.1
Simulation configurations

Two sets of transmission schemes, configuration A and B, are considered for the full-buffer simulation (cell spectral efficiency and cell edge user spectral efficiency), and the results are separately presented in the following subsections. In configuration A, DL MU-MIMO is considered with 4 x 2 antenna configuration. Each antenna is co-polarized and separated by 0.5 wavelength – this corresponds to the antenna configuration (c) in the self evaluation. UL of configuration A in this report, Rel. 8 1 x 4 SIMO is considered, and the four antennas in the nodeB follows (a) and (c) of the antenna configuration. In configuration B, we have assumed different DL transmission schemes according to the scenarios. For UMi and UMa scenarios, 8 x 2 MU-MIMO scheme is considered following antenna configuration (c), and for InH and RMa scenarios, Rel.8 4 x 2 SU‑MIMO co-polarized antennas with 4 wavelength antenna separation. UL of configuration B in this Report, 2 x 4 SU-MIMO is considered for all four scenarios.


For the VoIP simulation, single transmit antenna is assumed both for DL and UL, but 2 and 4 receive antennas are assumed for DL (UE) and UL (Node B), respectively. For the four receive antenna at the Node B, uncorrelated co-polarized antennas with 4 wavelength separation is assumed and for the two antennas at the UE, vertically polarized antennas with 0.5 wavelength separation is assumed. 


Detailed simulation configurations are described as follows:


		Item

		LTE-Advanced Simulation Configuration



		

		DL

		UL



		Scheduler

		–
Full-buffer: Frequency selective scheduling with proportional fairness scheme


–
VoIP: SPS with considering Max. No. UEs for dynamic scheduling


–
Channel dependent, Per 1ms



		Transmission scheme

		–
Full-buffer: 4 x 2 MU-MIMO, 8 x 2 MU-MIMO, 4 x 2 SU-MIMO (note: # of pairing UEs for MU-MIMO = 2) 


– VoIP: 1 x 2

		–
Full-buffer: 1 x 4 SIMO and 2 x 4 SU-MIMO


–
VoIP: 1 x 4 SIMO



		Antenna configuration

		For eNB

–
4 x 2: Config. (a)&(c), 
–
8 x 2: Config. (c)


For UE


–
0.5 wavelength element spacing

		For eNB

–
1 x 4: Config. (a)&(c) 
* For VoIP 4 wavelength element spacing 
–
2 x 4: Config. (a)


For UE

–
0.5 wavelength element spacing



		Receiver type

		MMSE-IRC or MMSE



		HARQ scheme

		CC (Chase Combining) and IR (Incremental Redundancy)



		Uplink power control

		N/A

		–
Fractional power control with limitation of IoT<=10 dB


–
Closed-loop power control depends on contributions



		Link adaptation

		Depends on contributions
(e.g., non-ideal CQI/PMI/RI reports, short-term CSI/Long term channel covariance matrix)



		Control channel and reference signal overhead, Acknowledgements etc.

		PDCCH with L=3 (31.15%)

		4PRB for PUCCH



		Handover margin/User Dropping

		1dB handover margin



		Link to System Mapping 

		Depends on contributions 
(e.g. Mutual information effective SNR mapping and EESM)



		Channel estimation model 
(Impairment Modeling incl. Midamble)

		–
Non-ideal Ch. estimation model but depends on contributions



		Interference Model 

		–
All the 56 non-serving cells are considered as interference cells



		Frequency Reuse 

		SFN (1 cell reuse)



		Duplex method and bandwidths

		Full buffer: FDD 10M/20M(InH), TDD : 20M/40M(InH) VoIP: FDD 5M, TDD 10M



		Feedback and control channel errors

		No control channel error



		Resolution in resource allocation

		PRB





A3.2
Simulation results


For each simulation configuration, three results are 1) our simulation result, 2) self-evaluation result and 3) ITU-R requirements from top-to-bottom.

For configuration A, the full buffer simulation we have obtained the following results:


		

		Downlink

		Uplink



		

		InH

		UMi

		UMa

		RMa

		InH

		UMi

		UMa

		RMa



		Cell spectral efficiency


(Bps/Hz/Sector)

		TTA PG707

		4.84 

		2.89 

		2.31 

		2.99 

		3.26 

		1.85 

		1.54 

		1.68 



		

		3GPP Self

		5.5

		2.9

		2.4

		3.2

		3.3

		1.9

		1.5

		1.8



		

		ITU-R Req.

		3.0

		2.6

		2.2

		1.1

		2.25

		1.8

		1.4

		0.7



		Cell edge-user spectral efficiency


(Bps/Hz/User)

		TTA PG707

		0.217 

		0.094 

		0.071 

		0.099 

		0.232 

		0.068 

		0.065 

		0.080 



		

		3GPP Self

		0.22

		0.087

		0.066

		0.069

		0.23

		0.073

		0.062

		0.082



		

		ITU-R Req

		0.1

		0.075

		0.06

		0.04

		0.07

		0.05

		0.03

		0.015





For configuration B, the full buffer simulation we have obtained the following results:


		

		Downlink

		Uplink



		

		InH

		UMi

		UMa

		RMa

		InH

		UMi

		UMa

		RMa



		Cell spectral efficiency


(Bps/Hz/Sector)

		TTA PG707

		4.06 

		3.67 

		2.91 

		1.98 

		4.09 

		2.09 

		1.69 

		2.10 



		

		3GPP Self

		4.1

		3.5

		3.2

		1.8

		4.3

		N/A

		N/A

		N/A



		

		ITU-R Req

		3.0

		2.6

		2.2

		1.1

		2.25

		1.8

		1.4

		0.7



		Cell edge-user spectral efficiency


(Bps/Hz/User)

		TTA PG707

		0.17 

		0.13 

		0.10 

		0.06 

		0.26 

		0.08 

		0.08 

		0.11 



		

		3GPP Self

		0.19

		0.13

		0.084

		0.057

		0.25

		N/A

		N/A

		N/A



		

		ITU-R Req

		0.1

		0.075

		0.06

		0.04

		0.07

		0.05

		0.03

		0.015





We have obtained the following results for the VoIP simulation.


		

		Downlink

		Uplink



		

		InH

		UMi

		UMa

		RMa

		InH

		UMi

		UMa

		RMa



		VoIP capacity 


(Users/Sector/ MHz)

		TTA PG707

		125

		72

		65

		78

		120

		65

		65

		72



		

		3GPP Self

		140

		80

		68

		91

		140

		80

		68

		91



		

		ITU-R Req

		50

		40

		40

		30

		50

		40

		40

		30





We have obtained the following results for the mobility spectral efficiency simulation. 

		

		NLOS

		LOS



		

		InH

		UMi

		UMa

		RMa

		InH

		UMi

		UMa

		RMa



		Mobility Spectral Efficiency

(Bits/Sec/Hz)

		TTA PG707

		2.47 

		1.17 

		1.05 

		1.13 

		3.07 

		1.35 

		1.26 

		1.42 



		

		3GPP Self

		2.56

		1.21

		1.08

		1.22

		3.15

		1.42

		1.36

		1.45



		

		ITU-R Req

		1.0

		0.75

		0.55

		0.25

		1.0

		0.75

		0.55

		0.25





_______________

* 	 Submitted on behalf of TTA PG707.
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