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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 ChEG is a registered Independent Evaluation Group. At the 8th meeting of Working Party 5D, a final evaluation report on IMT-Advanced candidate technology submissions in Documents IMT‑ADV/6, IMT-ADV/8 and IMT-ADV/9 was submitted by ChEG (Docs. 5D/760 and 763). 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	TDD RIT (TD-LTE-Advanced)
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	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
2.3	Summary of conclusions of the Evaluation Report
2.3.1	TDD RIT (TD-LTE-Advanced)
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	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



2.4	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
Comments: The Open Area Rural Model with fixed terminals as proposed by TCOE India was evaluated. Based on this initial evaluation, it is concluded that the TDD RIT of the IMT‑Advanced candidate technology submissions in Documents IMT-ADV/6, IMT-ADV/8 and IMT-ADV/9 will be able to provide broadband connectivity by means of a single base station over a large rural area of 20 km radius or more, using fixed terminals with rooftop antennas.
3	Evaluation Report
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Part I

Administrative aspects of the Independent Evaluation Group

I-1
Introduction


As part of the ongoing process for IMT-Advanced, 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. After the ITU-R WP 5D #6 meeting hold in Dresden, ChEG received the liaison from ITU‑R WP 5D to independent evaluation groups for informing the submitted IMT-Advanced candidate RIT/SRITs and encouraging submission of interim/preliminary evaluation reports on WP 5D #7 meeting. 


On ITU-R WP 5D #7 meeting, ChEG has submitted preliminary evaluation report on submissions in Docs. IMT-ADV/6, 8, 9 (i.e. “3GPP technology”). In this preliminary evaluation report, preliminary evaluation results and calibration information were captured.


Following IMT-Advanced development process and in responding to WP 5D’s liaison, ChEG provides this final evaluation report.


I-2
Administrative aspects


I-2.1
Name of the independent evaluation group


Chinese Evaluation Group (ChEG).


I-2.2
Background of the ChEG


ChEG is responsible for organizing and coordinating IMT related evaluation tasks among Chinese participants. For the time being, there are 13 members in ChEG, including operators, vendors, research institutes and universities.


ChEG has participated in developing IMT related systems since early stages, e.g. IMT-2000 evaluation in 1998 and OFDMA TDD WMAN evaluation in 2007. At the end of 2008, ChEG revived as an independent evaluation group for evaluation of IMT-Advanced candidate submission. 


ChEG follows the guidelines of the ITU IMT-Advanced process. Currently ChEG is working on evaluation of submissions in Doc. IMT-ADV/6, 8, 9 (i.e. “3GPP technology”).


I-2.3
Method of Work


ChEG has organized 11 face to face meetings and continuous e-mail discussion for IMT-Advanced technology evaluation. The evaluation work is performed following agreed evaluation plan in ChEG. Through these meetings, members of ChEG have opportunities to discuss and reach consensus on parameter assumption, calibration, evaluation methodologies and other issues which are related to evaluation tasks. 


ChEG participated in several multilateral forums, workshops with proponents and IEGs, to clarify technical details and exchange knowledge of evaluation. 

ChEG has joined workshops organized by proponents, i.e. 1st and 2nd 3GPP IMT-Advanced evaluation workshop, 1st and 2nd  IEEE evaluation workshop. On these workshops, IEGs exchanged information, and ChEG introduced work plan, evaluation assumption, and evaluation methodology and calibration information.


ChEG also had intercommunication with other IEGs (e.g. workshop with WINNER+ EG, workshop with TCOE India, REG and friends from 3GPP).  In addition, ChEG shared information on China, Japan and Korea (CJK)-B3G meetings. In these workshops and meetings, ChEG shared and communicated with participators on evaluation methodologies, assumptions, calibration and results.

To facilitate information sharing among ChEG and with other IEGs, ChEG website is set up (http://cheg.ccsa.org.cn)

ChEG utilized forums of Correspondence Group to share information with proponents and other IEGs. In addition, ChEG had share questions and suggestions on the new scenario-open area rural deployment with nomadic users, which was provided by TCOE India in WP5D #7 meeting.

The assessments reported are performed using all the 3 methods, i.e. inspection, analysis and simulation which are suggested in Report ITU-R M.2135-1. For each evaluation against a certain minimum requirement, one of the 3 methods is chosen in accord with methods summarised in Table 6-1 of Report ITU-R M.2135-1. Some additions, which are provided by proponents, are also applied. 


I-2.4
Administrative contact details


Mr. WAN Yi,


China Academy of Telecommunication Research (CATR), of MIIT


wanyi@catr.cn


I-2.5
Technical contact details


Mr. WAN Yi, wanyi@catr.cn

Ms. Du Ying, duying1@catr.cn


Part II

Technical aspects of the work of the Independent Evaluation Group

II-1
Evaluated candidate IMT-Advanced RIT/SRIT


This contribution is a final evaluation report on the submissions in Docs. IMT-ADV/6, 8, 9 (i.e. “3GPP technology”), including TDD and FDD RITs. The preliminary evaluation report has been submitted to ITU-R WP 5D #7 meeting.

II-2
Utilization of ITU-R documents


ChEG confirms that the evaluation reported in this contribution is performed in accord with in Report ITU‑R M.2135-1. The evaluation methodologies and configurations used for each minimum requirement are chosen according to Table 6-1 of Report ITU-R M.2135-1.


Other details used in this contribution are in accord with documents IMT-ADV/6, IMT-ADV/8, IMT-ADV/9, which are submissions from the proponents.

II-3
Quality check per Report ITU-R M.2133 of the templates and the self-evaluation


ChEG identifies that the technology submissions in Docs. IMT-ADV/6, 8, 9 (i.e. “3GPP technology”) include complete compliance templates for service, spectrum and technical performance as specified in chapter 4.2.4 of Report ITU-R M.2133. In additional, ChEG identifies that the technology submissions also include material for independent evaluation.


II-4
Quantitative assessment per Reports ITU-R M.2133, M.2134 and M.2135

In this section, final assessment and evaluation on both TDD RIT (TD-LTE-Advanced) and FDD RIT  are included. Evaluations are performed according to compliance templates.


II-4.1
Final assessment and evaluation results on TDD RIT (TD-LTE-Advanced) 


4.2.4.1
Compliance template for services

		

		Service related minimum capabilities within the RIT/SRIT

		ChEG’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

		The candidate RIT allows flexible configuration of QoS parameters, i.e. Packet Delay Budget, Packet Error Loss Rate, to support multiple services.


Details described in 36.912 sub clause 16.7 are satisfactory.



		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

		Details described in 36.912 sub clause 16.7 are satisfactory.



		4.2.4.1.1.2

		Support of rich conversational service class


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





                  ( YES / NO

		Details described in 36.912 sub clause 16.7 are satisfactory.



		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

		Details described in 36.912 sub clause 16.7 are satisfactory.





4.2.4.2
Compliance template for spectrum

		

		Spectrum capability requirements



		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.

As described in 36.912 sub clause 16.6.1 and in 4.2.3.2.8.3 of characteristics template(RP-090745)





4.2.4.3
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?

		ChEG’s Comments



		

		Test environment

		Downlink or uplink

		

		

		

		



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

		Indoor

		Downlink

		3

		3.9 ~8.27

		(
Yes

No

		See Annex 2 sub clause 2.1.1



		

		

		Uplink

		2.25

		3.1 ~ 5.4

		(
Yes

No

		



		

		Microcellular

		Downlink

		2.6

		3.1 ~ 4.6

		(
Yes

No

		See Annex 2 sub clause 2.1.2



		

		

		Uplink

		1.8

		1.8 ~ 3.0

		(
Yes

No

		



		

		Base coverage urban

		Downlink

		2.2

		2.5 ~ 3.7

		(
Yes

No

		See Annex 2 sub clause 2.1.3



		

		

		Uplink

		1.4

		1.4 ~ 2.7

		(
Yes

No

		



		

		High speed

		Downlink

		1.1

		1.8~ 4.1

		(
Yes

No

		See Annex 2 sub clause 2.1.4



		

		

		Uplink

		0.7

		1.7 ~ 2.6

		(
Yes

No

		



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

		Not applicable

		Downlink

		15

		16.86 

		(
Yes

No

		32.23 for 8- layer downlink


17.09 for with 4-layer uplink

See Annex 1



		

		

		Uplink

		6.75

		8.54

		(
Yes

No

		



		4.2.4.3.3
Bandwidth
(4.3)

		Not applicable

		Up to and including
(MHz)

		40

		

		(
Yes

No

		Carrier aggregation is used to support wider bandwidth.


As described in 36.912 sub clause 16.6.2



		

		

		Scalability

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

		

		(
Yes

No

		One component carrier supports 1.4, 3, 5, 10, 15 and 20 MHz. By aggregating multiple component carriers, wider transmission bandwidths up to 100 are supported



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

		Indoor

		Downlink

		0.1

		0.184 ~ 0.33

		(
Yes

No

		See Annex 2 sub clause 2.1.1



		

		

		Uplink

		0.07

		0.23~ 0.37

		(
Yes

No

		



		

		Microcellular

		Downlink

		0.075

		0.09 ~ 0.12

		(
Yes

No

		See Annex 2 sub clause 2.1.2



		

		

		Uplink

		0.05

		0.072 ~ 0.079

		(
Yes

No

		



		

		Base coverage urban

		Downlink

		0.06

		0.064 ~ 0.111

		(
Yes

No

		See Annex 2 sub clause 2.1.3



		

		

		Uplink

		0.03

		0.065 ~ 0.097

		(
Yes

No

		



		

		High speed

		Downlink

		0.04

		0.053 ~ 0.118

		(
Yes

No

		See Annex 2 sub clause 2.1.4



		

		

		Uplink

		0.015

		0.088 ~ 0.153

		(
Yes

No

		



		4.2.4.3.5
Control plane latency
(ms)
(4.5.1)

		Not applicable

		Not applicable

		Less than 100 ms

		50

		(
Yes

No

		As described in 36.912 sub clause 16.2



		4.2.4.3.6
User plane latency
(ms)
(4.5.2)

		Not applicable

		Not applicable

		Less than 10 ms

		4.9

		(
Yes

No

		As described in 36.912 sub clause 16.3



		4.2.4.3.7
Mobility classes
(4.6)

		Indoor

		Uplink

		Stationary, pedestrian

		

		(
Yes

No

		



		

		Microcellular

		Uplink

		Stationary, pedestrian, vehicular up to 30 km/h

		

		(
Yes

No

		



		

		Base coverage urban

		Uplink

		Stationary, pedestrian, vehicular

		

		(
Yes

No

		



		

		High speed

		Uplink

		High speed vehicular, vehicular

		

		(
Yes

No

		



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

		Indoor

		Uplink

		1.0

		2.63 ~ 3.11

		(
Yes

No

		See Annex 2 sub clause 2.3



		

		Microcellular

		Uplink

		0.75

		1.14 ~ 1.48

		(
Yes

No

		



		

		Base coverage urban

		Uplink

		0.55

		0.95 ~ 1.36

		(
Yes

No

		



		

		High speed

		Uplink

		0.25

		1.03 ~ 1.38

		(
Yes

No

		



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

		Not applicable

		Not applicable

		27.5

		12.5

		(
Yes

No

		See Annex 3



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

		Not applicable

		Not applicable

		40

		12.5

		(
Yes

No

		See Annex 3



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

		Not applicable

		Not applicable

		60

		12.5

		(
Yes

No

		See Annex 3



		4.2.4.3.12
Inter-system handover


(4.7)

		Not applicable

		Not applicable

		Not applicable

		Not applicable

		(
Yes

No

		As described in characteristics template (RP‑090745) subclause 4.2.3.2.5.1 



		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

		130 ~ 138

		(
Yes

No

		See Annex 2 subclause 2.2



		

		Microcellular

		As defined in Report ITU-R M.2134

		40

		75-96

		(
Yes

No

		



		

		Base coverage urban

		As defined in Report ITU-R M.2134

		40

		68 ~ 82

		(
Yes

No

		



		

		High speed

		As defined in Report ITU-R M.2134

		30

		92 ~ 109

		(
Yes

No

		



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


(2) 
According to the evaluation methodology specified in Report ITU-R M.2135-1.


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


(4)
Refer to Report ITU-R M.2135-1, § 7.4.1.





II-4.2
Final assessment and evaluation results on FDD RIT 

4.2.4.1
Compliance template for services


		

		Service related minimum capabilities within the RIT/SRIT

		ChEG’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

		The candidate RIT allows flexible configuration of QoS parameters, i.e. Packet Delay Budget, Packet Error Loss Rate, to support multiple services.


Details described in 36.912 sub clause 16.7 are satisfactory.



		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

		Details described in 36.912 sub clause 16.7 are satisfactory.



		4.2.4.1.1.2

		Support of rich conversational service class


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





                  ( YES / NO

		Details described in 36.912 sub clause 16.7 are satisfactory.



		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

		Details described in 36.912 sub clause 16.7 are satisfactory.





4.2.4.2
Compliance template for spectrum


		

		Spectrum capability requirements



		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.

As described in 36.912 sub clause 16.6.1 and in 4.2.3.2.8.3 of characteristics template(RP-090745)





4.2.4.3
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?

		ChEG’s Comments


 



		

		Test environment

		Downlink or uplink

		

		

		

		



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

		Indoor

		Downlink

		3

		4.0 ~ 8.12

		(
Yes

No

		See Annex 2 sub clause 2.1.1



		

		

		Uplink

		2.25

		3.2 ~ 5.6

		(
Yes

No

		



		

		Microcellular

		Downlink

		2.6

		2.9 ~ 4.3

		(
Yes

No

		See Annex 2 sub clause 2.1.2



		

		

		Uplink

		1.8

		1.9 ~ 2.4

		(
Yes

No

		



		

		Base coverage urban

		Downlink

		2.2

		2.3 ~ 3.6

		(
Yes

No

		See Annex 2 sub clause 2.1.3



		

		

		Uplink

		1.4

		1.5 ~ 2.1

		(
Yes

No

		



		

		High speed

		Downlink

		1.1

		1.7 ~ 4.42

		(
Yes

No

		See Annex 2 sub clause 2.1.4



		

		

		Uplink

		0.7

		1.8 ~ 2.6

		(
Yes

No

		



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

		Not applicable

		Downlink

		15

		17.25

		(
Yes

No

		33.43 for 8‑ layer downlink


17.28 for 4-layer uplink 

See Annex 1



		

		

		Uplink

		6.75

		8.64

		(
Yes

No

		



		4.2.4.3.3
Bandwidth
(4.3)

		Not applicable

		Up to and including
(MHz)

		40

		

		(
Yes

No

		Carrier aggregation is used to support wider bandwidth.


As described in 36.912 sub clause 16.6.2



		

		

		Scalability

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

		

		(
Yes

No

		One component carrier supports 1.4, 3, 5, 10, 15 and 20 MHz. By aggregating multiple component carriers, wider transmission bandwidths up to 100 are supported





		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?

		ChEG’s 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

		0.20 ~ 0.38

		(
Yes

No

		See Annex 2 sub clause 2.1.1



		

		

		Uplink

		0.07

		0.24 ~ 0.40

		(
Yes

No

		



		

		Microcellular

		Downlink

		0.075

		0.084 ~ 0.14

		(
Yes

No

		See Annex 2 sub clause 2.1.2



		

		

		Uplink

		0.05

		0.076 ~ 0.077

		(
Yes

No

		



		

		Base coverage urban

		Downlink

		0.06

		0.062 ~ 0.11

		(
Yes

No

		See Annex 2 subclause 2.1.3



		

		

		Uplink

		0.03

		0.07 ~ 0.099

		(
Yes

No

		



		

		High speed

		Downlink

		0.04

		0.054~ 0.13

		(
Yes

No

		See Annex 2 sub clause 2.1.4



		

		

		Uplink

		0.015

		0.093 ~ 0.154

		(
Yes

No

		



		4.2.4.3.5
Control plane latency
(ms)
(4.5.1)

		Not applicable

		Not applicable

		Less than 100 ms

		50

		(
Yes

No

		As described in 36.912 sub clause 16.2



		4.2.4.3.6
User plane latency
(ms)
(4.5.2)

		Not applicable

		Not applicable

		Less than 10 ms

		4

		(
Yes

No

		As described in 36.912 sub clause 16.3





		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?

		ChEG’s Comments






		

		Test environment

		Downlink or uplink

		

		

		

		



		4.2.4.3.7
Mobility classes
(4.6)

		Indoor

		Uplink

		Stationary, pedestrian

		

		(
Yes

No

		



		

		Microcellular

		Uplink

		Stationary, pedestrian, vehicular up to 30 km/h

		

		(
Yes

No

		



		

		Base coverage urban

		Uplink

		Stationary, pedestrian, vehicular

		

		(
Yes

No

		



		

		High speed

		Uplink

		High speed vehicular, vehicular

		

		(
Yes

No

		



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

		Indoor

		Uplink

		1.0

		2.56 ~ 3.15

		(
Yes

No

		See Annex 2 subclause 2.3



		

		Microcellular

		Uplink

		0.75

		1.21 ~ 1.42

		(
Yes

No

		



		

		Base coverage urban

		Uplink

		0.55

		1.08 ~ 1.36

		(
Yes

No

		



		

		High speed

		Uplink

		0.25

		1.22 ~ 1.45

		(
Yes

No

		



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

		Not applicable

		Not applicable

		27.5

		10.5

		(
Yes

No

		As described in 36.912 sub clause 16.5.1



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

		Not applicable

		Not applicable

		40

		10.5

		(
Yes

No

		As described in 36.912 sub clause 16.5.2



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

		Not applicable

		Not applicable

		60

		10.5

		(
Yes

No

		As described in 36.912 sub clause 16.5.3



		4.2.4.3.12
Inter-system handover


(4.7)

		Not applicable

		Not applicable

		Not applicable

		Not applicable

		(
Yes

No

		As described in characteristics template (RP‑090745) sub clause 4.2.3.2.5.1 



		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

		131 ~ 140

		(
Yes

No

		See Annex 2 sub clause 2.2



		

		Microcellular

		As defined in Report ITU-R M.2134

		40

		75 ~ 80

		(
Yes

No

		



		

		Base coverage urban

		As defined in Report ITU-R M.2134

		40

		68 ~ 69

		(
Yes

No

		



		

		High speed

		As defined in Report ITU-R M.2134

		30

		91 ~ 94

		(
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.





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

ChEG had participated workshops hold by proponents and had discussed with proponents and other IEGs. There is no further question.

Part III

Conclusion


According to methods specified in ITU-R documents, ChEG has done complete evaluation on the submissions in Docs. IMT-ADV/6, 8, 9 (i.e. “3GPP technology”) and provides assessment and evaluation results. 


ChEG identifies that for the evaluated submissions in Docs. IMT-ADV/6, 8, 9


–
TDD RIT meets the minimum requirements in all four required test environments


–
FDD RIT meets the minimum requirements in all four required test environments


–
The complete SRIT meets the minimum requirements in all four required test environments


Annex 1

Peak spectral efficiency 


On WP 5D #7 meeting, definition of peak spectral efficiency is clarified and revised in Report ITU‑R M.2135-1. Calculations for peak spectral efficiency on TDD and FDD RITs are as follows:


(1)
TDD RIT with DL/UL configuration 1 (2DL:1SP:2UL) and special subframe configuration 4 (12DWPTS:1GP:1UpPTS)

Downlink:


		Parameters

		4 layers

		8 layers



		sub-carrier (20 MHz)

		1200

		1200



		Symbols (10 ms)

		14*4+12*2=80

		14*4+12*2=80



		modulation

		6

		6



		coding rate

		1

		1



		CRS

		((4*100*6)*6)/((14*4+12*2)*


1200)=0.15

		((8*100)*2+(8*100)*2+(2*100)*2)/1200/(14*4+12*2)= 0.0375



		SS/PBCH

		288/1200/80=0.003

		288/1200/80=0.003



		DRS

		0

		24*100*6/1200/(14*4+12*2)=0.15



		CSI-RS

		0

		0



		Layer number

		4

		8



		Tx time*

		(30720*4+((30720-(26336+2192))/2+26336)*2)*1/(15000*2048)= 0.005786

		(30720*4+((30720-(26336+2192))/2+26336)*2)*1/(15000*2048)= 0.005786



		Peak SE

		1200*80*6*1*(1-0.15-0.003)*4/0.005786/20000000=16.86

		1200*80*6*1*(1-0.0375-0.003-0.15)*8/0.005786/20000000=32.23





NOTE* – Half guard time is taken into account for downlink peak SE.


Uplink:

		Parameters

		2 layers

		4 layers



		sub-carrier (20 MHz)

		1200

		1200



		Symbols (10 ms)

		14*4=56

		14*4=56



		UpPTS (10 ms)

		2

		2



		modulation

		6

		6



		coding rate

		1

		1



		DRS

		1/7

		1/7



		PUCCH, RACH

		0

		0



		Layer number

		2

		4



		Tx time*

		(30720*4+((30720-(26336+2192))/2+2192)*2)*1/(15000*2048)


=0.004214

		(30720*4+((30720-(26336+2192))/2+2192)*2)*1/(15000*2048)


=0.004214



		Peak SE

		(1200*56*6*1*(1-1/7)+ 1200*2*6*1)*2/0.004214/20000000=8.54

		(1200*56*6*1*(1-1/7)+ 1200*2*6*1)*4/0.004214/20000000=17.09





NOTE* – Half guard time is taken into account for downlink peak SE.


(2)
FDD RIT


Downlink: 


		Parameters

		4 layers

		8 layers



		sub-carrier (20 MHz)

		1200

		1200



		Symbols (1 ms)

		14

		14



		modulation

		6

		6



		coding rate

		1

		1



		CRS

		(4*100*6)/1200/14=0.1429

		((8*100)*4+(2*100)*6)/1200/14/10=0.0262



		SS/PBCH

		288/1200/14/10=0.0017

		288/1200/14/10=0.0017



		DRS

		0

		24*100/1200/14=0.1429



		CSI-RS

		0

		0



		Layer number

		4

		8



		Peak SE

		1200*14*6*1*(1-0.1429-0.0017)*4/0.001/20000000=17.25

		1200*14*6*1*(1-0.0262-0.0017-0.1429)*8/0.001/20000000=33.43





Uplink: 


		Parameters

		2 layers

		4 layers



		sub-carrier (20 MHz)

		1200

		1200



		Symbols (1 ms)

		14

		14



		modulation

		6

		6



		coding rate

		1

		1



		DRS

		1/7

		1/7



		PUCCH, RACH

		0

		0



		Layer number

		2

		4



		Peak SE

		1200*14*6*1*(1-1/7)*2/0.001/20000000=8.64

		1200*14*6*1*(1-1/7)*4/0.001/20000000


=17.28





Annex 2

Final evaluation results
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Annex 3

Handover interruption

Handover interruption consists of seven components, which are captured in Table A3-1. In these components, ‘Average delay due to RACH scheduling period’ value is different between TDD RIT and FDD RIT. 

For FDD RIT, ‘Average delay due to RACH scheduling period’ value equals to 0.5 ms. For TDD RIT, delay value due to RACH scheduling period is related to the waiting time for a downlink subframe. With configuration 1 and random access preambles in special subframes, ‘average delay due to RACH scheduling period’ is 2.5ms. Details are shown in Figure A3-1. So the Handover interruption time for TDD RIT is 12.5 ms i.e., 2ms longer than for FDD.


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.

Table A3-1

handover interruption in TDD RIT (Configuration 1)


		Component

		Description

		Time [ms]



		1

		Radio Synchronisation to the target cell

		1.0



		2

		Average delay due to RACH scheduling period

		2.5



		3

		RACH Preamble

		1.0



		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 + average waiting time for a DL subframe)

		5.0



		6

		Decoding of scheduling grant and timing alignment

		2.0



		7

		Transmission of DL Data (including the average waiting time for a DL subframe)

		1.0



		

		Total delay

		12.5





Figure A3-1

Handover interruption in TDD RIT (Configuration 1)
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Annex 2. Final evaluation results 



1. Introduction


This document includes final evaluation results on submissions in Doc.IMT-ADV/6, 8, 9 (i.e. “3GPP technology”) from ChEG. Evaluation results for both TDD RIT (TD-LTE-Advanced) and FDD RIT are included.



2. Evaluation results



This section includes evaluation results of cell spectral efficiency, cell-edge user spectral efficiency, number of supported VoIP users and mobility performance. All performances are evaluated through simulations conducted by several members of ChEG. The detailed results can be founding in chapter 3. The simulation assumption follows assumptions provided by proponent.


2.1. Cell spectral efficiency and cell-edge user spectral efficiency



Performance evaluation results in all four mandatory scenarios are provides. 



Evaluation on cell spectral efficiency and cell-edge user spectral efficiency are performed with several antenna configurations and technical schemes.



For downlink, cell spectral efficiency and cell-edge spectral efficiency are provided by assuming downlink control channels overhead that spans L OFDM symbols with L = 1, L = 2 and L = 3. Each value in the table is obtained by averaging of all the samples obtained by different members of ChEG.


2.1.1. Indoor



Tables 1 and 2 show the downlink spectral-efficiency results in the indoor environment (InH (Indoor Hotspot) channel model) for TDD and FDD, respectively. Evaluation results with SU-MIMO 4 x 2 and MU-MIMO 4 x 2 are provided for both TDD and FDD.


Table 1 Downlink spectral efficiency in indoor (TDD), InH



			Scheme and antenna configuration


			ITU



Requirement



(Ave./Edge)


			Number of samples


			Cell average [b/s/Hz/cell]


			Cell edge [b/s/Hz]





			


			


			


			L=1


			L=2


			L=3


			L=1


			L=2


			L=3





			Rel-8 SU-MIMO



4 x 2 (A)


			3 / 0.1


			6


			4.5


			4.2


			3.9


			0.21


			0.20


			0.184





			MU-MIMO 4 x 2 (C)


			3 / 0.1


			3


			6.9


			6.3


			5.8


			0.25


			0.22


			0.21





			MU-MIMO 4 x 2 (C)*


			3 / 0.1


			2


			8.27


			7.5


			6.98


			0.33


			0.30


			0.28








Notes:


MU-MIMO with *: supporting up to 4 user paring.


MU-MIMO without *: supporting up to 2 user paring.


Table 2 Downlink spectral efficiency (FDD), InH


			Scheme and antenna configuration


			ITU



Requirement



(Ave./Edge)


			Number of samples


			Cell average [b/s/Hz/cell]


			Cell edge [b/s/Hz]





			


			


			


			L=1


			L=2


			L=3


			L=1


			L=2


			L=3





			Rel-8 SU-MIMO



4 x 2 (A)


			3 / 0.1


			6


			4.7


			4.4


			4.0


			0.23


			0.22


			0.20





			MU-MIMO 


4 x 2 (C)


			3 / 0.1


			1


			6.7


			6.1


			5.6


			0.27


			0.24


			0.22





			MU-MIMO


 4 x 2 (C)*


			3 / 0.1


			1


			8.12


			7.42


			6.71


			0.38


			0.34


			0.31








Tables 3 and 4 show the uplink spectral efficiency results in the indoor environment (InH channel model) for TDD and FDD, respectively. Evaluation results with SIMO 1 x 4, MU-MIMO 1 x 4 and SU-MIMO 2 x 4 are provided for both TDD and FDD.



Table 3  Uplink spectral efficiency (TDD), InH



			Scheme and antenna configuration


			ITU



Requirement



(Ave./Edge)


			Number of samples


			Cell average



[b/s/Hz/cell]


			Cell edge



[b/s/Hz]





			Rel-8 SIMO 1x4 (A)


			2.25 / 0.07


			6


			3.2 


			0.23 





			Rel-8 SIMO 1x4 (C)


			2.25 / 0.07


			6


			3.1 


			0.23 





			Rel-8 MU-MIMO 1x4 (A)


			2.25 / 0.07


			1


			5.4 


			0.37 





			SU-MIMO 2 x 4 (A)


			2.25 / 0.07


			1


			3.8 


			0.24








Table 4 Uplink spectral efficiency (FDD), InH



			Scheme and antenna configuration


			ITU



Requirement



(Ave./Edge)


			Number of samples


			Cell average [b/s/Hz/cell]


			Cell edge



[b/s/Hz]





			Rel-8 SIMO 1x4 (A)


			2.25 / 0.07


			6 


			3.3 


			0.24





			Rel-8 SIMO 1x4 (C)


			2.25 / 0.07


			6 


			3.2 


			0.24





			Rel-8 MU-MIMO 1x4 (A)


			2.25 / 0.07


			1 


			5.6 


			0.40





			SU-MIMO 2 x 4 (A)


			2.25 / 0.07


			1 


			4.0 


			0.28 








2.1.2. Microcellular


Tables 5 and 6 show the downlink spectral efficiency results in the microcellular environment (UMi (Urban Micro) channel model) for TDD and FDD, respectively. Evaluation results with MU-MIMO 4 x 2, JP-CoMP 4 x 2 and MU-MIMO 8 x 2 are provided for both TDD and FDD. In addition, results with CS/CB-CoMP 4 x 2 are provided for TDD.


Table 5  Downlink spectral efficiency (TDD), UMi



			Scheme and antenna configuration


			ITU Requirement



(Ave./Edge)


			Number of samples


			Cell average [b/s/Hz/cell]


			Cell edge [b/s/Hz]





			


			


			


			L=1


			L=2


			L=3


			L=1


			L=2


			L=3





			MU-MIMO 4 x 2 (C)


			2.6 / 0.075


			5


			3.7


			3.3


			3.1


			0.11


			0.10


			0.090 





			MU-MIMO 4 x 2 (C)*


			2.6 / 0.075


			3


			4.11


			3.72


			3.47


			0.11


			0.10


			0.09





			CS/CB-CoMP 4 x 2 (C)


			2.6 / 0.075


			1 


			3.9 


			3.6 


			3.3 


			0.11


			0.10 


			0.089 





			JP-CoMP 4 x 2 (C)


			2.6 / 0.075


			1 


			4.6 


			4.2 


			3.9 


			0.10 


			0.09 


			0.085 





			MU-MIMO 8 x 2 (C/E)


			2.6 / 0.075


			4 


			4.2 


			3.9 


			3.6 


			0.12 


			0.11 


			0.10 








Table 6 Downlink spectral efficiency (FDD), UMi


			Scheme and antenna configuration


			ITU Requirement



(Ave./Edge)


			Number of samples


			Cell average [b/s/Hz/cell]


			Cell edge [b/s/Hz]





			


			


			


			L=1


			L=2


			L=3


			L=1


			L=2


			L=3





			MU-MIMO 4 x 2 (C)


			2.6 / 0.075


			3


			3.5


			3.2


			2.9


			0.10


			0.093


			0.084





			MU-MIMO 4 x 2 (C)*


			2.6 / 0.075


			1


			4.07


			3.71


			3.30


			0.10


			0.094


			0.085





			JP-CoMP 4 x 2 (C)


			2.6 / 0.075


			1


			4.5


			4.1 


			3.7


			0.14


			0.127


			0.115 





			MU-MIMO 8 x 2 (C/E)


			2.6 / 0.075


			2


			4.3


			3.9 


			3.5


			0.14


			0.128


			0.12 








Tables 7 and 8 show the uplink spectral efficiency results in the microcellular environment (UMi channel model) for TDD and FDD, respectively. Evaluation results with SIMO 1 x 4 and MU-MIMO 1 x 4 are provided for both TDD and FDD. In addition, results with MU-MIMO 1 x 8 are provided for TDD.


Table 7 Uplink spectral efficiency (TDD), UMi



			Scheme and antenna configuration


			ITU



Requirement



(Ave./Edge)


			Number of samples


			Cell average



[b/s/Hz/cell]


			Cell edge



[b/s/Hz]





			Rel-8 SIMO 1 x 4 (C)


			1.8 / 0.05


			5


			1.8 


			0.072 





			Rel-8 MU-MIMO 1 x 4 (A)


			1.8 / 0.05


			1


			2.25


			0.073 





			MU-MIMO 1 x 8 (E)


			1.8 / 0.05


			1


			3.0 


			0.079 








Table 8  Uplink spectral efficiency (FDD), UMi


			Scheme and antenna configuration


			ITU



Requirement



(Ave./Edge)


			Number of samples


			Cell average



[b/s/Hz/cell]


			Cell edge [b/s/Hz]





			Rel-8 SIMO 1 x 4 (C)


			1.8 / 0.05


			6


			1.9 


			0.076





			Rel-8 MU-MIMO 1 x 4 (A)


			1.8 / 0.05


			1


			2.4


			0.077








2.1.3. Base coverage urban



Tables 9 and 10 show the downlink spectral efficiency results of the base coverage urban environment (UMa (Urban Macro) channel model) for TDD and FDD, respectively. Evaluation results with MU-MIMO 4 x 2, CS/CB-CoMP 4 x 2 and CS/CB-CoMP 8 x 2 are provided for both TDD and FDD. In addition, results with JP-CoMP 4 x 2 are provided for TDD.


Table 9 Downlink spectral efficiency (TDD), UMa



			Scheme and antenna configuration


			ITU



Requirement



(Ave./Edge)


			Number of samples


			Cell average [b/s/Hz/cell]


			Cell edge [b/s/Hz]





			


			


			


			L=1


			L=2


			L=3


			L=1


			L=2


			L=3





			MU-MIMO 4 x 2 (C)


			2.2 / 0.06


			5 


			3.0


			2.7 


			2.5 


			0.083 


			0.075 


			0.070 





			MU-MIMO 4 x 2 (C)*


			2.2 / 0.06


			2 


			3.26


			2.96


			2.75


			0.08


			0.07


			0.064





			CS/CB-CoMP 4 x 2 (C)


			2.2 / 0.06


			1 


			3.3 


			3.0 


			2.8 


			0.090 


			0.081 


			0.076 





			JP-CoMP 4 x 2 (C)


			2.2 / 0.06


			1 


			3.6 


			3.3 


			3.1 


			0.090 


			0.082 


			0.076 





			CS/CB-CoMP 8 x 2 (C/E)


			2.2 / 0.06


			2 


			3.7 


			3.3 


			3.1 


			0.111 


			0.101 


			0.094 








Table 10  Downlink spectral efficiency (FDD), UMa


			Scheme and antenna configuration


			ITU



Requirement



(Ave./Edge)


			Number of samples


			Cell average [b/s/Hz/cell]


			Cell edge [b/s/Hz]





			


			


			


			L=1


			L=2


			L=3


			L=1


			L=2


			L=3





			MU-MIMO 4 x 2 (C)


			2.2 / 0.06


			2


			2.8 


			2.6 


			2.3 


			0.076 


			0.069 


			0.062 





			CS/CB-CoMP 4 x 2 (C)


			2.2 / 0.06


			1


			3.2 


			2.9 


			2.6 


			0.079 


			0.072 


			0.065 





			CS/CB-CoMP 8 x 2 (C)


			2.2 / 0.06


			1


			3.6


			3.2 


			2.9


			0.11


			0.102 


			0.092 








Tables 11 and 12 show the uplink spectral efficiency results in the base coverage urban environment (UMa channel model) for TDD and FDD, respectively. Evaluation results with SIMO 1 x 4, CoMP 1 x 4 and CoMP 2 x 4 are provided for both TDD and FDD. In addition, results with MU-MIMO 1 x 8 are provided for TDD.


Table 11  Uplink spectral efficiency (TDD), UMa


			Scheme and antenna configuration


			ITU



Requirement



(Ave./Edge)


			Number of samples


			Cell average [b/s/Hz/cell]


			Cell edge



[b/s/Hz]





			Rel-8 SIMO 1x4 (C)


			1.4 / 0.03


			6


			1.4 


			0.065 





			CoMP 1 x 4 (C)


			1.4 / 0.03


			1 


			1.9 


			0.090 





			CoMP 2 x 4 (C)


			1.4 / 0.03


			1 


			2.0 


			0.097 





			MU-MIMO 1 x 8 (E)


			1.4 / 0.03


			1 


			2.7 


			0.076 








Table 12 Uplink spectral efficiency (FDD), UMa


			Scheme and antenna configuration


			ITU



Requirement



(Ave./Edge)


			Number of samples


			Cell average [b/s/Hz/cell]


			Cell edge



[b/s/Hz]





			Rel-8 SIMO 1 x 4(C)


			1.4 / 0.03


			6 


			1.5 


			0.070 





			CoMP 1 x 4 (A)


			1.4 / 0.03


			1 


			2.0 


			0.096 





			CoMP 2 x 4 (C)


			1.4 / 0.03


			1 


			2.1 


			0.099 








2.1.4. High speed



Tables 13 and 14 show the downlink spectral efficiency results in the high speed environment (RMa (Rural Macro) channel model) for TDD and FDD, respectively. Evaluation results with SU-MIMO 4 x 2 and MU-MIMO 8 x 2 are provided for both TDD and FDD. In addition, results with MU-MIMO 4 x 2 and single-layer BF 8 x 2 are provided for TDD.


Table 13 Downlink spectral efficiency (TDD), RMa


			Scheme and antenna configuration


			ITU



Requirement



(Ave./Edge)


			Number of samples


			Cell average [b/s/Hz/cell]


			Cell edge [b/s/Hz]





			


			


			


			L=1


			L=2


			L=3


			L=1


			L=2


			L=3





			Rel-8 SU-MIMO



4 x 2 (C)


			1.1 / 0.04


			6


			2.1


			2.0


			1.8


			0.078


			0.073


			0.068





			Rel-8 SU-MIMO



4 x 2 (A)


			1.1 / 0.04


			6


			1.9


			1.8


			1.7


			0.061


			0.057


			0.053





			MU-MIMO



4 x 2 (C)


			1.1 / 0.04


			4


			3.6


			3.2


			3.0


			0.103


			0.093


			0.087





			MU-MIMO



4 x 2 (C)*


			1.1 / 0.04


			3


			4.1


			3.71


			3.46


			0.10


			0.09


			0.08





			MU-MIMO



8 x 2 (C/E)


			1.1 / 0.04


			2


			4.0


			3.6


			3.4


			0.118


			0.107


			0.100





			Rel-8 single-layer Beamforming 



8 x 2 (C/E)


			1.1 / 0.04


			4


			2.5


			2.3


			2.1


			0.11


			0.100


			0.093








Table 14  Downlink spectral efficiency (FDD), RMa


			Scheme and antenna configuration


			ITU



Requirement



(Ave./Edge)


			Number of samples


			Cell average [b/s/Hz/cell]


			Cell edge [b/s/Hz]





			


			


			


			L=1


			L=2


			L=3


			L=1


			L=2


			L=3





			Rel-8 SU-MIMO



4 x 2 (C)


			1.1 / 0.04


			6


			2.2


			2.1


			1.9


			0.082


			0.077


			0.069





			Rel-8 SU-MIMO



4 x 2 (A)


			1.1 / 0.04


			6


			2.0


			1.9


			1.7


			0.063


			0.060


			0.054





			MU-MIMO 4 x 2 (C)


			1.1 / 0.04


			1


			3.6


			3.3


			3.0


			0.112


			0.103


			0.093





			MU-MIMO 4 x 2 (C)*


			1.1 / 0.04


			1


			4.42


			4.03


			3.65


			0.08


			0.07


			0.07





			MU-MIMO 8 x 2 (E)


			1.1 / 0.04


			1


			4.1


			3.7


			3.4


			0.130


			0.12


			0.108








Tables 15 and 16 show the uplink spectral efficiency results in the high speed environment (RMa channel model) for TDD and FDD, respectively. Evaluation results with SIMO 1x4, MU-MIMO 1x4 and CoMP 2 x 4 are provided for both TDD and FDD. In addition, results with MU-MIMO 1 x 8 are provided for TDD.


Table 15  Uplink spectral efficiency (TDD), RMa



			Scheme and antenna configuration


			ITU



Requirement



(Ave./Edge)


			Number of samples


			Cell average [b/s/Hz/cell]


			Cell edge



[b/s/Hz]





			Rel-8 SIMO 1 x 4 (C)


			0.7 / 0.015


			6


			1.7 


			0.088 





			Rel-8 MU-MIMO 1 x 4 (A)


			0.7 / 0.015


			1 


			2.1 


			0.096





			CoMP 2 x 4 (A)


			0.7 / 0.015


			1 


			2.5 


			0.153 





			MUMIMO 1 x 8 (E)


			0.7 / 0.015


			1 


			2.6 


			0.101 








Table 16  Uplink spectral efficiency (FDD), RMa


			Scheme and antenna configuration


			ITU



Requirement



(Ave./Edge)


			Number of samples


			Cell average [b/s/Hz/cell]


			Cell edge [b/s/Hz]





			Rel-8 SIMO 1x4 (C)


			0.7 / 0.015


			6


			1.8 


			0.093 





			Rel-8 MU-MIMO 1x4 (A)


			0.7 / 0.015


			1 


			2.2 


			0.100 





			CoMP 2 x 4 (A)


			0.7 / 0.015


			1 


			2.6 


			0.154 








2.2. Number of supported VoIP users



Performance evaluation results in all four mandatory scenarios are provides. 



Evaluations are performed following assumption proposed by proponents. Table 17 and table 18 are VoIP capacity in four scenarios for TDD and FDD, respectively.


Table 17 VoIP capacity for TDD


			Antenna 



configuration


			Environment


			ITU requirement


			Number of samples


			Capacity [User/MHz/Cell]





			Antenna configuration (A)


			Indoor


			50


			1


			138





			


			Urban Micro 


			40


			1


			80





			


			Urban Macro


			40


			1


			69





			


			High Speed


			30


			1


			98





			Antenna configuration (C)


			Indoor


			50


			3


			130





			


			Urban Micro 


			40


			3


			75





			


			Urban Macro


			40


			3


			68





			


			High Speed


			30


			3


			92





			Antenna configuration (E)


			Indoor


			-


			-


			-





			


			Urban Micro 


			40


			1


			96





			


			Urban Macro


			40


			1


			82





			


			High Speed


			30


			1


			109








Table 18  VoIP capacity for FDD


			Antenna 



configuration


			Environment


			ITU requirement


			Number of samples


			Capacity [User/MHz/Cell]





			Antenna configuration (A)


			Indoor


			50


			1


			139





			


			Urban Micro 


			40


			1


			81





			


			Urban Macro


			40


			1


			70





			


			High Speed


			30


			1


			99





			Antenna configuration (C)


			Indoor


			50


			3


			131





			


			Urban Micro 


			40


			3


			75





			


			Urban Macro


			40


			3


			69





			


			High Speed


			30


			3


			94








2.3. Mobility traffic channel link data rates



The mobility evaluations are performed following assumption proposed by proponent.


Tables 19 and 20 show the mobility traffic channel link data rates in the Indoor, Microcellular, Base coverage urban and High speed for TDD and FDD, respectively. 



Table 19 Mobility traffic channel link data rates for TDD


			LoS/NLoS 


			Environment


			ITU



requirement


			Median SINR



[dB]


			Number of samples


			Spectrum efficiency [b/s/Hz]





			Antenna configuration 1x4, NLoS


			Indoor


			1.0


			13.4


			4


			2.63





			


			Urban Micro 


			0.75


			4.51 


			4


			1.14





			


			Urban Macro


			0.55


			4.14


			4


			0.95





			


			High Speed


			0.25


			5.23 


			4


			1.03





			Antenna configuration 


1x4, LoS


			Indoor


			1.0


			13.4


			2


			3.11





			


			Urban Micro 


			0.75


			4.51 


			2


			1.48





			


			Urban Macro


			0.55


			4.14


			2


			1.36





			


			High Speed


			0.25


			5.23 


			2


			1.38








Table 20  Mobility traffic channel link data rates for FDD


			LoS/NLoS 


			Environment


			ITU



requirement


			Median SINR



[dB]


			Number of samples


			UL Spectrum efficiency [b/s/Hz]





			Antenna configuration 


1x4, NLoS


			Indoor


			1.0


			13.4


			5


			2.72 





			


			Urban Micro 


			0.75


			4.51 


			5


			1.18





			


			Urban Macro


			0.55


			4.14


			5


			0.99





			


			High Speed


			0.25


			5.23 


			5


			1.12





			Antenna configuration 


1x4, LoS


			Indoor


			1.0


			13.4


			4


			3.15





			


			Urban Micro 


			0.75


			4.51 


			4


			1.42





			


			Urban Macro


			0.55


			4.14


			4


			1.36





			


			High Speed


			0.25


			5.23 


			4


			1.45








3. Detailed evaluation results


During preliminary evaluation phase, all ChEG members participated in evaluation and 6 members provided results, i.e. BUPT, CATR, CATT, CMCC, Huawei and ZTE.



Detailed simulation results of cell spectral efficiency and cell edge spectral efficiency for full-buffer traffic, VoIP capacity and mobility can be found in the attached document. 
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Deployment scenario： Indoor Hotspot
DL control channel overhead (symbol)： 1




TDD source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 3.0 4.43 4.53 4.20 4.52 4.90 4.44




Cell-edge 0.1 0.22 0.21 0.25 0.21 0.17 0.19
(B) Rel-8 Grouped Cell avg 3.0




Cell-edge 0.1
(C) Rel-8 Corr Cell avg 3.0 4.44 4.46 4.27 4.52 4.40 4.35




Cell-edge 0.1 0.21 0.21 0.25 0.20 0.16 0.19
(D) Rel-8 X-pol uncorr Cell avg 3.0




Cell-edge 0.1
(E) Rel-8 X-pol corr Cell avg 3.0




Cell-edge 0.1
(C) MU-MIMO w/o corrdination 4tx Cell avg 3.0 6.77 6.97 6.95




Cell-edge 0.1 0.27 0.26 0.21
(C) MU-MIMO w/o corrdination 4tx* Cell avg 3.0 7.96 7.94




Cell-edge 0.1 0.37 0.27
(A) MU-MIMO w/o corrdination 4tx Cell avg 3.0




Cell-edge 0.1
(C/E) MU-MIMO w/o corrdination 8tx Cell avg 3.0




Cell-edge 0.1
(C) MU-MIMO w. corrdination 4tx Cell avg 3.0




Cell-edge 0.1
(A) MU-MIMO w. corrdination 4tx Cell avg 3.0




Cell-edge 0.1
(C/E) MU-MIMO w. corrdination 8tx Cell avg 3.0




Cell-edge 0.1
(C) Joint processing CoMP 4tx Cell avg 3.0




Cell-edge 0.1
(A) Joint processing CoMP 4tx Cell avg 3.0




Cell-edge 0.1
(C/E) Joint processing CoMP 8tx Cell avg 3.0




Cell-edge 0.1
(C/E) Rel-8 - single-layer BF 8tx Cell avg 3.0




Cell-edge 0.1
(A) Rel-8 Uncorr + intercell interference canceller Cell avg 3.0




Cell-edge 0.1
(C) Rel-8 Corrr + intercell interference canceller Cell avg 3.0




Cell-edge 0.1
(A) SU-MIMO 8tx Cell avg 3.0




Cell-edge 0.1
(C) SU-MIMO 8tx Cell avg 3.0




Cell-edge 0.1




MU-MIMO with *：supporting up to 4 user paring;
MU-MIMO without * ：supporting up to 2 user paring;




Requirement
Downlink
spectral
efficiency




Note：















Deployment scenario： Indoor Hotspot
DL control channel overhead (symbol)： 2




TDD source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 3.0 4.15 4.24 3.93 4.23 4.58 4.16




Cell-edge 0.1 0.21 0.19 0.23 0.20 0.16 0.18
(B) Rel-8 Grouped Cell avg 3.0




Cell-edge 0.1
(C) Rel-8 Corr Cell avg 3.0 4.16 4.17 4.00 4.23 4.11 4.07




Cell-edge 0.1 0.20 0.19 0.23 0.19 0.15 0.17
(D) Rel-8 X-pol uncorr Cell avg 3.0




Cell-edge 0.1
(E) Rel-8 X-pol corr Cell avg 3.0




Cell-edge 0.1
(C) MU-MIMO w/o corrdination 4tx Cell avg 3.0 6.14 6.32 6.31




Cell-edge 0.1 0.24 0.24 0.19
(C) MU-MIMO w/o corrdination 4tx* Cell avg 3.0 7.21 7.20




Cell-edge 0.1 0.34 0.25
(A) MU-MIMO w/o corrdination 4tx Cell avg 3.0




Cell-edge 0.1
(C/E) MU-MIMO w/o corrdination 8tx Cell avg 3.0




Cell-edge 0.1
(C) MU-MIMO w. corrdination 4tx Cell avg 3.0




Cell-edge 0.1
(A) MU-MIMO w. corrdination 4tx Cell avg 3.0




Cell-edge 0.1
(C/E) MU-MIMO w. corrdination 8tx Cell avg 3.0




Cell-edge 0.1
(C) Joint processing CoMP 4tx Cell avg 3.0




Cell-edge 0.1
(A) Joint processing CoMP 4tx Cell avg 3.0




Cell-edge 0.1
(C/E) Joint processing CoMP 8tx Cell avg 3.0




Cell-edge 0.1
(C/E) Rel-8 - single-layer BF 8tx Cell avg 3.0




Cell-edge 0.1
(A) Rel-8 Uncorr + intercell interference canceller Cell avg 3.0




Cell-edge 0.1
(C) Rel-8 Corrr + intercell interference canceller Cell avg 3.0




Cell-edge 0.1
(A) SU-MIMO 8tx Cell avg 3.0




Cell-edge 0.1
(C) SU-MIMO 8tx Cell avg 3.0




Cell-edge 0.1




MU-MIMO with *：supporting up to 4 user paring;
MU-MIMO without * ：supporting up to 2 user paring;




Requirement
Downlink
spectral
efficiency




Note：















Deployment scenario： Indoor Hotspot
DL control channel overhead (symbol)： 3




TDD source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 3.0 3.86 3.95 3.66 3.94 4.27 3.87




Cell-edge 0.1 0.19 0.18 0.22 0.18 0.15 0.17
(B) Rel-8 Grouped Cell avg 3.0




Cell-edge 0.1
(C) Rel-8 Corr Cell avg 3.0 3.87 3.89 3.72 3.94 3.83 3.79




Cell-edge 0.1 0.19 0.18 0.22 0.17 0.14 0.16
(D) Rel-8 X-pol uncorr Cell avg 3.0




Cell-edge 0.1
(E) Rel-8 X-pol corr Cell avg 3.0




Cell-edge 0.1
(C) MU-MIMO w/o corrdination 4tx Cell avg 3.0 5.72 5.89 5.87




Cell-edge 0.1 0.22 0.22 0.18
(C) MU-MIMO w/o corrdination 4tx* Cell avg 3.0 6.72 6.71




Cell-edge 0.1 0.32 0.23
(A) MU-MIMO w/o corrdination 4tx Cell avg 3.0




Cell-edge 0.1
(C/E) MU-MIMO w/o corrdination 8tx Cell avg 3.0




Cell-edge 0.1
(C) MU-MIMO w. corrdination 4tx Cell avg 3.0




Cell-edge 0.1
(A) MU-MIMO w. corrdination 4tx Cell avg 3.0




Cell-edge 0.1
(C/E) MU-MIMO w. corrdination 8tx Cell avg 3.0




Cell-edge 0.1
(C) Joint processing CoMP 4tx Cell avg 3.0




Cell-edge 0.1
(A) Joint processing CoMP 4tx Cell avg 3.0




Cell-edge 0.1
(C/E) Joint processing CoMP 8tx Cell avg 3.0




Cell-edge 0.1
(C/E) Rel-8 - single-layer BF 8tx Cell avg 3.0




Cell-edge 0.1
(A) Rel-8 Uncorr + intercell interference canceller Cell avg 3.0




Cell-edge 0.1
(C) Rel-8 Corrr + intercell interference canceller Cell avg 3.0




Cell-edge 0.1
(A) SU-MIMO 8tx Cell avg 3.0




Cell-edge 0.1
(C) SU-MIMO 8tx Cell avg 3.0




Cell-edge 0.1




MU-MIMO with *：supporting up to 4 user paring;
MU-MIMO without * ：supporting up to 2 user paring;




Requirement
Downlink
spectral
efficiency




Note：















TDD source1 source2 source3 source4 source5 source6
(A) Rel-8 UncorrTDD Cell avg 2.25 3.40 3.13 3.18 2.99 3.12 3.09




Cell-edge 0.07 0.25 0.21 0.23 0.204 0.259 0.213
IoT 0.16 0.42 2.22 2.600 0.238 4.226




(B) Rel-8 GroupedTDD Cell avg 2.25
Cell-edge 0.07
IoT




(C) Rel-8 CorrTDD Cell avg 2.25 3.39 3.09 3.12 2.91 3.04 3.02
Cell-edge 0.07 0.26 0.21 0.22 0.191 0.256 0.221
IoT 0.02 0.48 2.14 2.600 0.495 4.217




(D) Rel-8 X-pol uncorrTDD Cell avg 2.25
Cell-edge 0.07
IoT




(E) Rel-8 X-pol corrTDD Cell avg 2.25
Cell-edge 0.07
IoT




(A) SU-MIMO 2x4TDD Cell avg 2.25 3.78
Cell-edge 0.07 0.24
IoT 0.29




(A) CoMP 1x4TDD Cell avg 2.25 3.41
Cell-edge 0.07 0.25
IoT 0.26




(A) CoMP 2x4TDD Cell avg 2.25 3.84
Cell-edge 0.07 0.24
IoT 0.25




(C) CoMP 1x4TDD Cell avg 2.25
Cell-edge 0.07
IoT




(C) CoMP 2x4TDD Cell avg 2.25
Cell-edge 0.07
IoT




(A) MU-MIMO 1x4TDD Cell avg 2.25 5.36
Cell-edge 0.07 0.374
IoT




(A) MU-MIMO 2x4TDD Cell avg 2.25
Cell-edge 0.07
IoT




(C or E) MU-MIMO with 1x8TDD Cell avg 2.25
Cell-edge 0.07
IoT




(C) MU-MIMO 1x4 Cell avg 2.25
Cell-edge 0.07
IoT




Requirement
Uplink spectral
efficiency / IoT















Deployment scenario： Indoor Hotspot
DL control channel overhead (symbol)： 1




FDD source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 3.0 4.69 4.52 4.74 4.65 4.88 3.84




Cell-edge 0.1 0.23 0.21 0.29 0.24 0.18 0.16
(B) Rel-8 Grouped Cell avg 3.0




Cell-edge 0.1
(C) Rel-8 Corr Cell avg 3.0 4.70 4.46 4.78 4.62 4.40 3.78




Cell-edge 0.1 0.23 0.21 0.29 0.24 0.17 0.16
(D) Rel-8 X-pol uncorr Cell avg 3.0




Cell-edge 0.1
(E) Rel-8 X-pol corr Cell avg 3.0




Cell-edge 0.1
(C) MU-MIMO w/o corrdination 4tx Cell avg 3.0 6.71




Cell-edge 0.1 0.26
(C) MU-MIMO w/o corrdination 4tx* Cell avg 3.0 8.51




Cell-edge 0.1 0.27
(A) MU-MIMO w/o corrdination 4tx Cell avg 3.0




Cell-edge 0.1
(C) MU-MIMO w/o corrdination 8tx Cell avg 3.0




Cell-edge 0.1
(C) MU-MIMO w. corrdination 4tx Cell avg 3.0




Cell-edge 0.1
(A) MU-MIMO w. corrdination 4tx Cell avg 3.0




Cell-edge 0.1
(C) MU-MIMO w. corrdination 8tx Cell avg 3.0




Cell-edge 0.1
(C) Joint processing CoMP 4tx Cell avg 3.0




Cell-edge 0.1
(A) Joint processing CoMP 4tx Cell avg 3.0




Cell-edge 0.1
(C) Joint processing CoMP 8tx Cell avg 3.0




Cell-edge 0.1
(C) Rel-8 - single-layer BF 8tx Cell avg 3.0




Cell-edge 0.1
(A) Rel-8 Uncorr + intercell interference cancCell avg 3.0




Cell-edge 0.1
(C) Rel-8 Corrr + intercell interference canceCell avg 3.0




Cell-edge 0.1
(A) SU-MIMO 8tx Cell avg 3.0




Cell-edge 0.1
(C) SU-MIMO 8tx Cell avg 3.0




Cell-edge 0.1




Downlink
spectral
efficiency




Requirement




Note：




MU-MIMO without * ：supporting up to 2 user paring;
MU-MIMO with *：supporting up to 4 user paring;















Deployment scenario： Indoor Hotspot
DL control channel overhead (symbol)： 2




FDD source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 3.0 4.41 4.25 4.46 4.37 4.59 3.84




Cell-edge 0.1 0.22 0.20 0.27 0.23 0.17 0.16
(B) Rel-8 Grouped Cell avg 3.0




Cell-edge 0.1
(C) Rel-8 Corr Cell avg 3.0 4.42 4.20 4.50 4.35 4.14 3.78




Cell-edge 0.1 0.21 0.20 0.27 0.22 0.16 0.16
(D) Rel-8 X-pol uncorr Cell avg 3.0




Cell-edge 0.1
(E) Rel-8 X-pol corr Cell avg 3.0




Cell-edge 0.1
(C) MU-MIMO w/o corrdination 4tx Cell avg 3.0 6.14




Cell-edge 0.1 0.24
(C) MU-MIMO w/o corrdination 4tx* Cell avg 3.0 7.77




Cell-edge 0.1 0.25
(A) MU-MIMO w/o corrdination 4tx Cell avg 3.0




Cell-edge 0.1
(C) MU-MIMO w/o corrdination 8tx Cell avg 3.0




Cell-edge 0.1
(C) MU-MIMO w. corrdination 4tx Cell avg 3.0




Cell-edge 0.1
(A) MU-MIMO w. corrdination 4tx Cell avg 3.0




Cell-edge 0.1
(C) MU-MIMO w. corrdination 8tx Cell avg 3.0




Cell-edge 0.1
(C) Joint processing CoMP 4tx Cell avg 3.0




Cell-edge 0.1
(A) Joint processing CoMP 4tx Cell avg 3.0




Cell-edge 0.1
(C) Joint processing CoMP 8tx Cell avg 3.0




Cell-edge 0.1
(C) Rel-8 - single-layer BF 8tx Cell avg 3.0




Cell-edge 0.1
(A) Rel-8 Uncorr + intercell interference cancCell avg 3.0




Cell-edge 0.1
(C) Rel-8 Corrr + intercell interference canceCell avg 3.0




Cell-edge 0.1
(A) SU-MIMO 8tx Cell avg 3.0




Cell-edge 0.1
(C) SU-MIMO 8tx Cell avg 3.0




Cell-edge 0.1




Downlink
spectral
efficiency




Requirement




Note：




MU-MIMO without * ：supporting up to 2 user paring;
MU-MIMO with *：supporting up to 4 user paring;















Deployment scenario： Indoor Hotspot
DL control channel overhead (symbol)： 3




FDD source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 3.0 3.99 3.85 4.04 3.96 4.15 3.84




Cell-edge 0.1 0.20 0.18 0.24 0.21 0.15 0.16
(B) Rel-8 Grouped Cell avg 3.0




Cell-edge 0.1
(C) Rel-8 Corr Cell avg 3.0 4.00 3.80 4.07 3.94 3.74 3.78




Cell-edge 0.1 0.19 0.18 0.24 0.20 0.14 0.16
(D) Rel-8 X-pol uncorr Cell avg 3.0




Cell-edge 0.1
(E) Rel-8 X-pol corr Cell avg 3.0




Cell-edge 0.1
(C) MU-MIMO w/o corrdination 4tx Cell avg 3.0 5.57




Cell-edge 0.1 0.22
(C) MU-MIMO w/o corrdination 4tx* Cell avg 3.0 7.03




Cell-edge 0.1 0.23
(A) MU-MIMO w/o corrdination 4tx Cell avg 3.0




Cell-edge 0.1
(C) MU-MIMO w/o corrdination 8tx Cell avg 3.0




Cell-edge 0.1
(C) MU-MIMO w. corrdination 4tx Cell avg 3.0




Cell-edge 0.1
(A) MU-MIMO w. corrdination 4tx Cell avg 3.0




Cell-edge 0.1
(C) MU-MIMO w. corrdination 8tx Cell avg 3.0




Cell-edge 0.1
(C) Joint processing CoMP 4tx Cell avg 3.0




Cell-edge 0.1
(A) Joint processing CoMP 4tx Cell avg 3.0




Cell-edge 0.1
(C) Joint processing CoMP 8tx Cell avg 3.0




Cell-edge 0.1
(C) Rel-8 - single-layer BF 8tx Cell avg 3.0




Cell-edge 0.1
(A) Rel-8 Uncorr + intercell interference cancCell avg 3.0




Cell-edge 0.1
(C) Rel-8 Corrr + intercell interference canceCell avg 3.0




Cell-edge 0.1
(A) SU-MIMO 8tx Cell avg 3.0




Cell-edge 0.1
(C) SU-MIMO 8tx Cell avg 3.0




Cell-edge 0.1




Downlink
spectral
efficiency




Requirement




Note：




MU-MIMO without * ：supporting up to 2 user paring;
MU-MIMO with *：supporting up to 4 user paring;















FDD source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 2.25 3.40 3.34 3.36 3.18 3.37 3.15




Cell-edge 0.07 0.244 0.22 0.24 0.230 0.280 0.225
IoT 0.139 0.48 2.21 2.600 0.243 4.407




(B) Rel-8 Grouped Cell avg 2.25
Cell-edge 0.07
IoT




(C) Rel-8 Corr Cell avg 2.25 3.40 3.20 3.30 3.10 3.28 3.14
Cell-edge 0.07 0.242 0.22 0.24 0.215 0.277 0.221
IoT 0.026 0.49 2.11 2.600 0.483 4.327




(D) Rel-8 X-pol uncorr Cell avg 2.25
Cell-edge 0.07
IoT




(E) Rel-8 X-pol corr Cell avg 2.25
Cell-edge 0.07
IoT




(A) SU-MIMO 2x4 Cell avg 2.25 4.01
Cell-edge 0.07 0.28
IoT 0.26




(A) CoMP 1x4 Cell avg 2.25 3.42
Cell-edge 0.07 0.27
IoT 0.26




(A) CoMP 2x4 Cell avg 2.25 4.12
Cell-edge 0.07 0.28
IoT 0.26




(C) CoMP 1x4 Cell avg 2.25
Cell-edge 0.07
IoT




(C) CoMP 2x4 Cell avg 2.25
Cell-edge 0.07
IoT




(A) MU-MIMO 1x4 Cell avg 2.25 5.58
Cell-edge 0.07 0.398
IoT




(A) MU-MIMO 2x4 Cell avg 2.25
Cell-edge 0.07
IoT




(C or E) MU-MIMO with 1x8 Cell avg 2.25
Cell-edge 0.07
IoT




(C) MU-MIMO 1x4 Cell avg 2.25
Cell-edge 0.07
IoT




Requirement
Uplink spectral
efficiency / IoT















Deployment scenario： Urban Micro-cell
DL control channel overhead (symbol)： 1




TDD Requirement source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 2.6




Cell-edge 0.075
(B) Rel-8 Grouped Cell avg 2.6




Cell-edge 0.075
(C) Rel-8 Corr Cell avg 2.6




Cell-edge 0.075
(D) Rel-8 X-pol uncorr Cell avg 2.6




Cell-edge 0.075
(E) Rel-8 X-pol corr Cell avg 2.6




Cell-edge 0.075
(C) MU-MIMO w/o corrdination 4tx Cell avg 2.6 3.51 3.69 3.85 3.87 3.45




Cell-edge 0.075 0.11 0.10 0.11 0.11 0.10
(C) MU-MIMO w/o corrdination 4tx* Cell avg 2.6 4.22 4.17 3.93




Cell-edge 0.075 0.11 0.10 0.12
(A) MU-MIMO w/o corrdination 4tx Cell avg 2.6




Cell-edge 0.075
(E) MU-MIMO w/o corrdination 8tx Cell avg 2.6 4.75 4.16 4.00 4.08




Cell-edge 0.075 0.13 0.11 0.12 0.11
(C) MU-MIMO w. corrdination 4tx Cell avg 2.6 3.94




Cell-edge 0.075 0.10
(A) MU-MIMO w. corrdination 4tx Cell avg 2.6




Cell-edge 0.075
(E) MU-MIMO w. corrdination 8tx Cell avg 2.6 4.61




Cell-edge 0.075 0.12
(C) Joint processing CoMP 4tx Cell avg 2.6 4.64




Cell-edge 0.075 0.10
(A) Joint processing CoMP 4tx Cell avg 2.6




Cell-edge 0.075
(E) Joint processing CoMP 8tx Cell avg 2.6




Cell-edge 0.075
(E) Rel-8 - single-layer BF 8tx Cell avg 2.6




Cell-edge 0.075
(A) Rel-8 Uncorr + intercell interference canceller Cell avg 2.6




Cell-edge 0.075
(C) Rel-8 Corrr + intercell interference canceller Cell avg 2.6




Cell-edge 0.075
(A) SU-MIMO 8tx Cell avg 2.6




Cell-edge 0.075
(C) SU-MIMO 8tx Cell avg 2.6




Cell-edge 0.075




MU-MIMO without * ：supporting up to 2 user paring;




Downlink
spectral




efficiency




Note：
MU-MIMO with *：supporting up to 4 user paring;















Deployment scenario： Urban Micro-cell
DL control channel overhead (symbol)： 2




TDD Requirement source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 2.6




Cell-edge 0.075
(B) Rel-8 Grouped Cell avg 2.6




Cell-edge 0.075
(C) Rel-8 Corr Cell avg 2.6




Cell-edge 0.075
(D) Rel-8 X-pol uncorr Cell avg 2.6




Cell-edge 0.075
(E) Rel-8 X-pol corr Cell avg 2.6




Cell-edge 0.075
(C) MU-MIMO w/o corrdination 4tx Cell avg 2.6 3.19 3.35 3.49 3.51 3.13




Cell-edge 0.075 0.10 0.09 0.10 0.10 0.09
(C) MU-MIMO w/o corrdination 4tx* Cell avg 2.6 3.82 3.78 3.57




Cell-edge 0.075 0.10 0.09 0.11
(A) MU-MIMO w/o corrdination 4tx Cell avg 2.6




Cell-edge 0.075
(E) MU-MIMO w/o corrdination 8tx Cell avg 2.6 4.31 3.78 3.63 3.70




Cell-edge 0.075 0.12 0.10 0.11 0.10
(C) MU-MIMO w. corrdination 4tx Cell avg 2.6 3.58




Cell-edge 0.075 0.10
(A) MU-MIMO w. corrdination 4tx Cell avg 2.6




Cell-edge 0.075
(E) MU-MIMO w. corrdination 8tx Cell avg 2.6 4.18




Cell-edge 0.075 0.10
(C) Joint processing CoMP 4tx Cell avg 2.6 4.20




Cell-edge 0.075 0.09
(A) Joint processing CoMP 4tx Cell avg 2.6




Cell-edge 0.075
(E) Joint processing CoMP 8tx Cell avg 2.6




Cell-edge 0.075
(E) Rel-8 - single-layer BF 8tx Cell avg 2.6




Cell-edge 0.075
(A) Rel-8 Uncorr + intercell interference canceller Cell avg 2.6




Cell-edge 0.075
(C) Rel-8 Corrr + intercell interference canceller Cell avg 2.6




Cell-edge 0.075
(A) SU-MIMO 8tx Cell avg 2.6




Cell-edge 0.075
(C) SU-MIMO 8tx Cell avg 2.6




Cell-edge 0.075




MU-MIMO without * ：supporting up to 2 user paring;




Downlink
spectral




efficiency




Note：
MU-MIMO with *：supporting up to 4 user paring;















Deployment scenario： Urban Micro-cell
DL control channel overhead (symbol)： 3




TDD Requirement source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 2.6




Cell-edge 0.075
(B) Rel-8 Grouped Cell avg 2.6




Cell-edge 0.075
(C) Rel-8 Corr Cell avg 2.6




Cell-edge 0.075
(D) Rel-8 X-pol uncorr Cell avg 2.6




Cell-edge 0.075
(E) Rel-8 X-pol corr Cell avg 2.6




Cell-edge 0.075
(C) MU-MIMO w/o corrdination 4tx Cell avg 2.6 2.97 3.12 3.25 3.27 2.92




Cell-edge 0.075 0.09 0.09 0.09 0.10 0.08
(C) MU-MIMO w/o corrdination 4tx* Cell avg 2.6 3.56 3.52 3.32




Cell-edge 0.075 0.09 0.08 0.11
(A) MU-MIMO w/o corrdination 4tx Cell avg 2.6




Cell-edge 0.075
(E) MU-MIMO w/o corrdination 8tx Cell avg 2.6 4.01 3.52 3.38 3.45




Cell-edge 0.075 0.11 0.09 0.10 0.10
(C) MU-MIMO w. corrdination 4tx Cell avg 2.6 3.33




Cell-edge 0.075 0.09
(A) MU-MIMO w. corrdination 4tx Cell avg 2.6




Cell-edge 0.075
(E) MU-MIMO w. corrdination 8tx Cell avg 2.6 3.89




Cell-edge 0.075 0.10
(C) Joint processing CoMP 4tx Cell avg 2.6 3.92




Cell-edge 0.075 0.09
(A) Joint processing CoMP 4tx Cell avg 2.6




Cell-edge 0.075
(E) Joint processing CoMP 8tx Cell avg 2.6




Cell-edge 0.075
(E) Rel-8 - single-layer BF 8tx Cell avg 2.6




Cell-edge 0.075
(A) Rel-8 Uncorr + intercell interference canceller Cell avg 2.6




Cell-edge 0.075
(C) Rel-8 Corrr + intercell interference canceller Cell avg 2.6




Cell-edge 0.075
(A) SU-MIMO 8tx Cell avg 2.6




Cell-edge 0.075
(C) SU-MIMO 8tx Cell avg 2.6




Cell-edge 0.075




MU-MIMO without * ：supporting up to 2 user paring;




Downlink
spectral




efficiency




Note：
MU-MIMO with *：supporting up to 4 user paring;















TDD Requirement source1 source2 source3 source4 source5 source6
(A) Rel-8 UncorrTDD Cell avg 1.8 1.82 2.02 1.82 1.69 1.91 1.67




Cell-edge 0.05 0.073 0.093 0.075 0.057 0.087 0.083
IoT 5.520 9.740 9.803 10.000 9.620 9.998




(B) Rel-8 GroupedTDD Cell avg 1.8
Cell-edge 0.05
IoT




(C) Rel-8 CorrTDD Cell avg 1.8 1.78 1.99 1.80 1.62 1.82
Cell-edge 0.05 0.070 0.090 0.072 0.050 0.079
IoT 2.610 9.840 9.852 10.000 9.690




(D) Rel-8 X-pol uncorrTDD Cell avg 1.8
Cell-edge 0.05
IoT




(E) Rel-8 X-pol corrTDD Cell avg 1.8 1.90 2.31 2.29 2.22
Cell-edge 0.05 0.089 0.092 0.079 0.119
IoT 3.590 9.990 10.000 8.197




(A) SU-MIMO 2x4TDD Cell avg 1.8 2.12
Cell-edge 0.05 0.081
IoT 6.270




(A) CoMP 1x4TDD Cell avg 1.8 2.15
Cell-edge 0.05 0.083
IoT 5.460




(A) CoMP 2x4TDD Cell avg 1.8 2.35
Cell-edge 0.05 0.097
IoT 6.340




(C) CoMP 1x4TDD Cell avg 1.8
Cell-edge 0.05
IoT




(C) CoMP 2x4TDD Cell avg 1.8
Cell-edge 0.05
IoT




(A) MU-MIMO 1x4TDD Cell avg 1.8 2.34 2.16
Cell-edge 0.05 0.074 0.071
IoT 9.867




(A) MU-MIMO 2x4TDD Cell avg 1.8
Cell-edge 0.05
IoT




(C or E) MU-MIMO with 1x8TDD Cell avg 1.8 2.97
Cell-edge 0.05 0.079
IoT 10.020




(C) MU-MIMO 1x4 Cell avg 1.8 2.29
Cell-edge 0.05 0.072
IoT 9.764




Uplink spectral
efficiency/ IoT















Deployment scenario： Urban Micro-cell
DL control channel overhead (symbol)： 1




FDD Requirement source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 2.6




Cell-edge 0.075
(B) Rel-8 Grouped Cell avg 2.6




Cell-edge 0.075
(C) Rel-8 Corr Cell avg 2.6




Cell-edge 0.075
(D) Rel-8 X-pol uncorr Cell avg 2.6




Cell-edge 0.075
(E) Rel-8 X-pol corr Cell avg 2.6




Cell-edge 0.075
(C) MU-MIMO w/o corrdination 4tx Cell avg 2.6 3.24 3.38 3.88




Cell-edge 0.075 0.10 0.10 0.10
(C) MU-MIMO w/o corrdination 4tx* Cell avg 2.6 4.067




Cell-edge 0.075 0.103
(A) MU-MIMO w/o corrdination 4tx Cell avg 2.6




Cell-edge 0.075
(C/E) MU-MIMO w/o corrdination 8tx Cell avg 2.6 4.60 3.97




Cell-edge 0.075 0.18 0.11
(C) MU-MIMO w. corrdination 4tx Cell avg 2.6




Cell-edge 0.075
(A) MU-MIMO w. corrdination 4tx Cell avg 2.6




Cell-edge 0.075
(C) MU-MIMO w. corrdination 8tx Cell avg 2.6




Cell-edge 0.075
(C) Joint processing CoMP 4tx Cell avg 2.6 4.46




Cell-edge 0.075 0.14
(A) Joint processing CoMP 4tx Cell avg 2.6




Cell-edge 0.075
(C) Joint processing CoMP 8tx Cell avg 2.6




Cell-edge 0.075
(C) Rel-8 - single-layer BF 8tx Cell avg 2.6




Cell-edge 0.075
(A) Rel-8 Uncorr + intercell interference canceller Cell avg 2.6




Cell-edge 0.075
(C) Rel-8 Corrr + intercell interference canceller Cell avg 2.6




Cell-edge 0.075
(A) SU-MIMO 8tx Cell avg 2.6




Cell-edge 0.075
(C) SU-MIMO 8tx Cell avg 2.6




Cell-edge 0.075




Downlink
spectral




efficiency




Note：
MU-MIMO with *：supporting up to 4 user paring;
MU-MIMO without * ：supporting up to 2 user paring;















Deployment scenario： Urban Micro-cell
DL control channel overhead (symbol)： 2




FDD Requirement source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 2.6




Cell-edge 0.075
(B) Rel-8 Grouped Cell avg 2.6




Cell-edge 0.075
(C) Rel-8 Corr Cell avg 2.6




Cell-edge 0.075
(D) Rel-8 X-pol uncorr Cell avg 2.6




Cell-edge 0.075
(E) Rel-8 X-pol corr Cell avg 2.6




Cell-edge 0.075
(C) MU-MIMO w/o corrdination 4tx Cell avg 2.6 2.96 3.09 3.55




Cell-edge 0.075 0.09 0.09 0.10
(C) MU-MIMO w/o corrdination 4tx* Cell avg 2.6 3.714




Cell-edge 0.075 0.094
(A) MU-MIMO w/o corrdination 4tx Cell avg 2.6




Cell-edge 0.075
(C/E) MU-MIMO w/o corrdination 8tx Cell avg 2.6 4.19 3.63




Cell-edge 0.075 0.16 0.10
(C) MU-MIMO w. corrdination 4tx Cell avg 2.6




Cell-edge 0.075
(A) MU-MIMO w. corrdination 4tx Cell avg 2.6




Cell-edge 0.075
(C) MU-MIMO w. corrdination 8tx Cell avg 2.6




Cell-edge 0.075
(C) Joint processing CoMP 4tx Cell avg 2.6 4.07




Cell-edge 0.075 0.13
(A) Joint processing CoMP 4tx Cell avg 2.6




Cell-edge 0.075
(C) Joint processing CoMP 8tx Cell avg 2.6




Cell-edge 0.075
(C) Rel-8 - single-layer BF 8tx Cell avg 2.6




Cell-edge 0.075
(A) Rel-8 Uncorr + intercell interference canceller Cell avg 2.6




Cell-edge 0.075
(C) Rel-8 Corrr + intercell interference canceller Cell avg 2.6




Cell-edge 0.075
(A) SU-MIMO 8tx Cell avg 2.6




Cell-edge 0.075
(C) SU-MIMO 8tx Cell avg 2.6




Cell-edge 0.075




Downlink
spectral




efficiency




Note：
MU-MIMO with *：supporting up to 4 user paring;
MU-MIMO without * ：supporting up to 2 user paring;















Deployment scenario： Urban Micro-cell
DL control channel overhead (symbol)： 3




FDD Requirement source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 2.6




Cell-edge 0.075
(B) Rel-8 Grouped Cell avg 2.6




Cell-edge 0.075
(C) Rel-8 Corr Cell avg 2.6




Cell-edge 0.075
(D) Rel-8 X-pol uncorr Cell avg 2.6




Cell-edge 0.075
(E) Rel-8 X-pol corr Cell avg 2.6




Cell-edge 0.075
(C) MU-MIMO w/o corrdination 4tx Cell avg 2.6 2.68 2.81 3.22




Cell-edge 0.075 0.08 0.08 0.09
(C) MU-MIMO w/o corrdination 4tx* Cell avg 2.6 3.360




Cell-edge 0.075 0.085
(A) MU-MIMO w/o corrdination 4tx Cell avg 2.6




Cell-edge 0.075
(C/E) MU-MIMO w/o corrdination 8tx Cell avg 2.6 3.78 3.29




Cell-edge 0.075 0.14 0.09
(C) MU-MIMO w. corrdination 4tx Cell avg 2.6




Cell-edge 0.075
(A) MU-MIMO w. corrdination 4tx Cell avg 2.6




Cell-edge 0.075
(C) MU-MIMO w. corrdination 8tx Cell avg 2.6




Cell-edge 0.075
(C) Joint processing CoMP 4tx Cell avg 2.6 3.68




Cell-edge 0.075 0.12
(A) Joint processing CoMP 4tx Cell avg 2.6




Cell-edge 0.075
(C) Joint processing CoMP 8tx Cell avg 2.6




Cell-edge 0.075
(C) Rel-8 - single-layer BF 8tx Cell avg 2.6




Cell-edge 0.075
(A) Rel-8 Uncorr + intercell interference canceller Cell avg 2.6




Cell-edge 0.075
(C) Rel-8 Corrr + intercell interference canceller Cell avg 2.6




Cell-edge 0.075
(A) SU-MIMO 8tx Cell avg 2.6




Cell-edge 0.075
(C) SU-MIMO 8tx Cell avg 2.6




Cell-edge 0.075




Downlink
spectral




efficiency




Note：
MU-MIMO with *：supporting up to 4 user paring;
MU-MIMO without * ：supporting up to 2 user paring;















FDD Requirement source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 1.8 1.93 2.15 1.92 1.79 2.08 1.75




Cell-edge 0.05 0.078 0.092 0.079 0.053 0.095 0.066
IoT 5.400 9.980 9.892 10.000 9.565 9.998




(B) Rel-8 Grouped Cell avg 1.8
Cell-edge 0.05
IoT




(C) Rel-8 Corr Cell avg 1.8 1.93 2.09 1.90 1.67 1.98 1.68
Cell-edge 0.05 0.076 0.088 0.077 0.053 0.086 0.073
IoT 2.520 9.879 9.924 10.000 9.674 9.843




(D) Rel-8 X-pol uncorr Cell avg 1.8
Cell-edge 0.05
IoT




(E) Rel-8 X-pol corr Cell avg 1.8 2.09 2.45 2.01 2.41
Cell-edge 0.05 0.105 0.097 0.062 0.122
IoT 3.630 9.980 10.000 8.270




(A) SU-MIMO 2x4 Cell avg 1.8 2.23
Cell-edge 0.05 0.087
IoT 6.160




(A) CoMP 1x4 Cell avg 1.8 2.22
Cell-edge 0.05 0.093
IoT 6.000




(A) CoMP 2x4 Cell avg 1.8 2.45
Cell-edge 0.05 0.102
IoT 6.290




(C) CoMP 1x4 Cell avg 1.8
Cell-edge 0.05
IoT




(C) CoMP 2x4 Cell avg 1.8
Cell-edge 0.05
IoT




(A) MU-MIMO 1x4 Cell avg 1.8 2.55 2.28
Cell-edge 0.05 0.079 0.075
IoT 9.769 9.600




(A) MU-MIMO 2x4 Cell avg 1.8
Cell-edge 0.05
IoT




(C or E) MU-MIMO with 1x8 Cell avg 1.8
Cell-edge 0.05
IoT




(C) MU-MIMO 1x4 Cell avg 1.8 2.41
Cell-edge 0.05 0.077
IoT 9.986




Uplink spectral
efficiency/ IoT















Deployment scenario： Urban Macro-cell
DL control channel overhead (symbol)： 1




TDD Requiremen source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 2.2




Cell-edge 0.06
(B) Rel-8 Grouped Cell avg 2.2




Cell-edge 0.06
(C) Rel-8 Corr Cell avg 2.2




Cell-edge 0.06
(D) Rel-8 X-pol uncorr Cell avg 2.2




Cell-edge 0.06
(E) Rel-8 X-pol corr Cell avg 2.2




Cell-edge 0.06
(C) MU-MIMO w/o corrdination 4tx Cell avg 2.2 2.89 3.16 2.92 3.15 2.93




Cell-edge 0.06 0.08 0.08 0.08 0.10 0.08
(C) MU-MIMO w/o corrdination 4tx* 2.89 3.63




0.07 0.08
(A) MU-MIMO w/o corrdination 4tx Cell avg 2.2




Cell-edge 0.06
(C/E) MU-MIMO w/o corrdination 8tx Cell avg 2.2 4.22 3.78 3.51 3.41




Cell-edge 0.06 0.13 0.09 0.09 0.09
(C) MU-MIMO w. corrdination 4tx Cell avg 2.2 3.29




Cell-edge 0.06 0.09
(A) MU-MIMO w. corrdination 4tx Cell avg 2.2




Cell-edge 0.06
(C/E) MU-MIMO w. corrdination 8tx Cell avg 2.2 3.97 3.34




Cell-edge 0.06 0.11 0.11
(C) Joint processing CoMP 4tx Cell avg 2.2 3.64




Cell-edge 0.06 0.09
(A) Joint processing CoMP 4tx Cell avg 2.2




Cell-edge 0.06
(C/E) Joint processing CoMP 8tx Cell avg 2.2




Cell-edge 0.06
(E) Rel-8 - single-layer BF 8tx Cell avg 2.2




Cell-edge 0.06
(A) Rel-8 Uncorr + intercell interference canceller Cell avg 2.2




Cell-edge 0.06
(C) Rel-8 Corrr + intercell interference canceller Cell avg 2.2




Cell-edge 0.06
(A) SU-MIMO 8tx Cell avg 2.2




Cell-edge 0.06
(C) SU-MIMO 8tx Cell avg 2.2




Cell-edge 0.06




MU-MIMO without * ：supporting up to 2 user paring;




Downlink
spectral




efficiency




Note：
MU-MIMO with *：supporting up to 4 user paring;















Deployment scenario： Urban Macro-cell
DL control channel overhead (symbol)： 2




TDD Requiremen source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 2.2




Cell-edge 0.06
(B) Rel-8 Grouped Cell avg 2.2




Cell-edge 0.06
(C) Rel-8 Corr Cell avg 2.2




Cell-edge 0.06
(D) Rel-8 X-pol uncorr Cell avg 2.2




Cell-edge 0.06
(E) Rel-8 X-pol corr Cell avg 2.2




Cell-edge 0.06
(C) MU-MIMO w/o corrdination 4tx Cell avg 2.2 2.62 2.87 2.65 2.86 2.65




Cell-edge 0.06 0.07 0.08 0.07 0.09 0.07
(C) MU-MIMO w/o corrdination 4tx* 2.62 3.30




0.06 0.07
(A) MU-MIMO w/o corrdination 4tx Cell avg 2.2




Cell-edge 0.06
(C/E) MU-MIMO w/o corrdination 8tx Cell avg 2.2 3.82 3.43 3.18 3.09




Cell-edge 0.06 0.11 0.08 0.08 0.08
(C) MU-MIMO w. corrdination 4tx Cell avg 2.2 2.99




Cell-edge 0.06 0.08
(A) MU-MIMO w. corrdination 4tx Cell avg 2.2




Cell-edge 0.06
(C/E) MU-MIMO w. corrdination 8tx Cell avg 2.2 3.60 3.03




Cell-edge 0.06 0.10 0.10
(C) Joint processing CoMP 4tx Cell avg 2.2 3.30




Cell-edge 0.06 0.08
(A) Joint processing CoMP 4tx Cell avg 2.2




Cell-edge 0.06
(C/E) Joint processing CoMP 8tx Cell avg 2.2




Cell-edge 0.06
(E) Rel-8 - single-layer BF 8tx Cell avg 2.2




Cell-edge 0.06
(A) Rel-8 Uncorr + intercell interference canceller Cell avg 2.2




Cell-edge 0.06
(C) Rel-8 Corrr + intercell interference canceller Cell avg 2.2




Cell-edge 0.06
(A) SU-MIMO 8tx Cell avg 2.2




Cell-edge 0.06
(C) SU-MIMO 8tx Cell avg 2.2




Cell-edge 0.06




MU-MIMO without * ：supporting up to 2 user paring;




Downlink
spectral




efficiency




Note：
MU-MIMO with *：supporting up to 4 user paring;















Deployment scenario： Urban Macro-cell
DL control channel overhead (symbol)： 3




TDD Requiremen source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 2.2




Cell-edge 0.06
(B) Rel-8 Grouped Cell avg 2.2




Cell-edge 0.06
(C) Rel-8 Corr Cell avg 2.2




Cell-edge 0.06
(D) Rel-8 X-pol uncorr Cell avg 2.2




Cell-edge 0.06
(E) Rel-8 X-pol corr Cell avg 2.2




Cell-edge 0.06
(C) MU-MIMO w/o corrdination 4tx Cell avg 2.2 2.44 2.67 2.47 2.66 2.47




Cell-edge 0.06 0.06 0.07 0.06 0.08 0.07
(C) MU-MIMO w/o corrdination 4tx* 2.44 3.07




0.06 0.07
(A) MU-MIMO w/o corrdination 4tx Cell avg 2.2




Cell-edge 0.06
(C/E) MU-MIMO w/o corrdination 8tx Cell avg 2.2 3.56 3.19 2.97 2.88




Cell-edge 0.06 0.11 0.08 0.08 0.08
(C) MU-MIMO w. corrdination 4tx Cell avg 2.2 2.78




Cell-edge 0.06 0.08
(A) MU-MIMO w. corrdination 4tx Cell avg 2.2




Cell-edge 0.06
(C/E) MU-MIMO w. corrdination 8tx Cell avg 2.2 3.35 2.82




Cell-edge 0.06 0.09 0.09
(C) Joint processing CoMP 4tx Cell avg 2.2 3.07




Cell-edge 0.06 0.08
(A) Joint processing CoMP 4tx Cell avg 2.2




Cell-edge 0.06
(C/E) Joint processing CoMP 8tx Cell avg 2.2




Cell-edge 0.06
(E) Rel-8 - single-layer BF 8tx Cell avg 2.2




Cell-edge 0.06
(A) Rel-8 Uncorr + intercell interference canceller Cell avg 2.2




Cell-edge 0.06
(C) Rel-8 Corrr + intercell interference canceller Cell avg 2.2




Cell-edge 0.06
(A) SU-MIMO 8tx Cell avg 2.2




Cell-edge 0.06
(C) SU-MIMO 8tx Cell avg 2.2




Cell-edge 0.06




MU-MIMO without * ：supporting up to 2 user paring;




Downlink
spectral




efficiency




Note：
MU-MIMO with *：supporting up to 4 user paring;















TDD Requiremen source1 source2 source3 source4 source5 source6
(A) Rel-8 UncorrTDD Cell avg 1.4 1.51 1.56 1.45 1.43 1.66 1.40




Cell-edge 0.03 0.075 0.068 0.069 0.050 0.079 0.053
IoT 5.120 9.990 9.787 10.000 9.892 9.773




(B) Rel-8 GroupedTDD Cell avg 1.4
Cell-edge 0.03
IoT




(C) Rel-8 CorrTDD Cell avg 1.4 1.42 1.53 1.41 1.32 1.55 1.33
Cell-edge 0.03 0.074 0.062 0.066 0.050 0.071 0.046
IoT 2.430 9.870 9.523 10.000 9.970 9.397




(D) Rel-8 X-pol uncorrTDD Cell avg 1.4
Cell-edge 0.03
IoT




(E) Rel-8 X-pol corrTDD Cell avg 1.4 1.44 1.85 1.89
Cell-edge 0.03 0.075 0.074 0.101
IoT 3.300 9.630 8.161




(A) SU-MIMO 2x4TDD Cell avg 1.4 1.73
Cell-edge 0.03 0.083
IoT 5.400




(A) CoMP 1x4TDD Cell avg 1.4 1.89
Cell-edge 0.03 0.093
IoT 5.100




(A) CoMP 2x4TDD Cell avg 1.4 2.06
Cell-edge 0.03 0.100
IoT 5.360




(C) CoMP 1x4TDD Cell avg 1.4 1.86
Cell-edge 0.03 0.090
IoT 5.100




(C) CoMP 2x4TDD Cell avg 1.4 2.00
Cell-edge 0.03 0.097
IoT 5.360




(A) MU-MIMO 1x4TDD Cell avg 1.96
Cell-edge 0.064
IoT 9.540




(A) MU-MIMO 2x4TDD Cell avg
Cell-edge
IoT




(C or E) MU-MIMO with 1x8TDD 2.74
0.076
9.910




(C) MU-MIMO 1x4 1.87
0.062
9.734
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Deployment scenario： Urban Macro-cell
DL control channel overhead (symbol)： 1




FDD Requiremen source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 2.2




Cell-edge 0.06
(B) Rel-8 Grouped Cell avg 2.2




Cell-edge 0.06
(C) Rel-8 Corr Cell avg 2.2




Cell-edge 0.06
(D) Rel-8 X-pol uncorr Cell avg 2.2




Cell-edge 0.06
(E) Rel-8 X-pol corr Cell avg 2.2




Cell-edge 0.06
(C) MU-MIMO w/o corrdination 4tx Cell avg 2.2 2.76 2.89




Cell-edge 0.06 0.07 0.08




(A) MU-MIMO w/o corrdination 4tx Cell avg 2.2
Cell-edge 0.06




(C) MU-MIMO w/o corrdination 8tx Cell avg 2.2 3.52 3.02
Cell-edge 0.06 0.12 0.08




(C) MU-MIMO w. corrdination 4tx Cell avg 2.2 3.16
Cell-edge 0.06 0.08




(A) MU-MIMO w. corrdination 4tx Cell avg 2.2
Cell-edge 0.06




(C) MU-MIMO w. corrdination 8tx Cell avg 2.2 3.55
Cell-edge 0.06 0.11




(C) Joint processing CoMP 4tx Cell avg 2.2 3.11
Cell-edge 0.06 0.08




(A) Joint processing CoMP 4tx Cell avg 2.2
Cell-edge 0.06




(C) Joint processing CoMP 8tx Cell avg 2.2
Cell-edge 0.06




(C) Rel-8 - single-layer BF 8tx Cell avg 2.2
Cell-edge 0.06




(A) Rel-8 Uncorr + intercell interference canceller Cell avg 2.2
Cell-edge 0.06




(C) Rel-8 Corrr + intercell interference canceller Cell avg 2.2
Cell-edge 0.06




(A) SU-MIMO 8tx Cell avg 2.2
Cell-edge 0.06




(C) SU-MIMO 8tx Cell avg 2.2
Cell-edge 0.06




Downlink
spectral




efficiency




Note：
MU-MIMO with *：supporting up to 4 user paring;
MU-MIMO without * ：supporting up to 2 user paring;















Deployment scenario： Urban Macro-cell
DL control channel overhead (symbol)： 2




FDD Requiremen source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 2.2




Cell-edge 0.06
(B) Rel-8 Grouped Cell avg 2.2




Cell-edge 0.06
(C) Rel-8 Corr Cell avg 2.2




Cell-edge 0.06
(D) Rel-8 X-pol uncorr Cell avg 2.2




Cell-edge 0.06
(E) Rel-8 X-pol corr Cell avg 2.2




Cell-edge 0.06
(C) MU-MIMO w/o corrdination 4tx Cell avg 2.2 2.52 2.65




Cell-edge 0.06 0.07 0.07




(A) MU-MIMO w/o corrdination 4tx Cell avg 2.2
Cell-edge 0.06




(C) MU-MIMO w/o corrdination 8tx Cell avg 2.2 3.21 2.76
Cell-edge 0.06 0.11 0.08




(C) MU-MIMO w. corrdination 4tx Cell avg 2.2 2.89
Cell-edge 0.06 0.07




(A) MU-MIMO w. corrdination 4tx Cell avg 2.2
Cell-edge 0.06




(C) MU-MIMO w. corrdination 8tx Cell avg 2.2 3.25
Cell-edge 0.06 0.10




(C) Joint processing CoMP 4tx Cell avg 2.2 2.84
Cell-edge 0.06 0.08




(A) Joint processing CoMP 4tx Cell avg 2.2
Cell-edge 0.06




(C) Joint processing CoMP 8tx Cell avg 2.2
Cell-edge 0.06




(C) Rel-8 - single-layer BF 8tx Cell avg 2.2
Cell-edge 0.06




(A) Rel-8 Uncorr + intercell interference canceller Cell avg 2.2
Cell-edge 0.06




(C) Rel-8 Corrr + intercell interference canceller Cell avg 2.2
Cell-edge 0.06




(A) SU-MIMO 8tx Cell avg 2.2
Cell-edge 0.06




(C) SU-MIMO 8tx Cell avg 2.2
Cell-edge 0.06




Downlink
spectral




efficiency




Note：
MU-MIMO with *：supporting up to 4 user paring;
MU-MIMO without * ：supporting up to 2 user paring;















Deployment scenario： Urban Macro-cell
DL control channel overhead (symbol)： 3




FDD Requiremen source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 2.2




Cell-edge 0.06
(B) Rel-8 Grouped Cell avg 2.2




Cell-edge 0.06
(C) Rel-8 Corr Cell avg 2.2




Cell-edge 0.06
(D) Rel-8 X-pol uncorr Cell avg 2.2




Cell-edge 0.06
(E) Rel-8 X-pol corr Cell avg 2.2




Cell-edge 0.06
(C) MU-MIMO w/o corrdination 4tx Cell avg 2.2 2.28 2.40




Cell-edge 0.06 0.06 0.07




(A) MU-MIMO w/o corrdination 4tx Cell avg 2.2
Cell-edge 0.06




(C) MU-MIMO w/o corrdination 8tx Cell avg 2.2 2.89 2.50
Cell-edge 0.06 0.10 0.07




(C) MU-MIMO w. corrdination 4tx Cell avg 2.2 2.62
Cell-edge 0.06 0.07




(A) MU-MIMO w. corrdination 4tx Cell avg 2.2
Cell-edge 0.06




(C) MU-MIMO w. corrdination 8tx Cell avg 2.2 2.95
Cell-edge 0.06 0.09




(C) Joint processing CoMP 4tx Cell avg 2.2 2.57
Cell-edge 0.06 0.07




(A) Joint processing CoMP 4tx Cell avg 2.2
Cell-edge 0.06




(C) Joint processing CoMP 8tx Cell avg 2.2
Cell-edge 0.06




(C) Rel-8 - single-layer BF 8tx Cell avg 2.2
Cell-edge 0.06




(A) Rel-8 Uncorr + intercell interference canceller Cell avg 2.2
Cell-edge 0.06




(C) Rel-8 Corrr + intercell interference canceller Cell avg 2.2
Cell-edge 0.06




(A) SU-MIMO 8tx Cell avg 2.2
Cell-edge 0.06




(C) SU-MIMO 8tx Cell avg 2.2
Cell-edge 0.06




Downlink
spectral




efficiency




Note：
MU-MIMO with *：supporting up to 4 user paring;
MU-MIMO without * ：supporting up to 2 user paring;















FDD Requiremen source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 1.4 1.55 1.59 1.53 1.48 1.79 1.45




Cell-edge 0.03 0.078 0.072 0.071 0.059 0.086 0.061
IoT 5.140 8.740 9.822 10.000 9.874 9.752




(B) Rel-8 Grouped Cell avg 1.4
Cell-edge 0.03
IoT




(C) Rel-8 Corr Cell avg 1.4 1.50 1.57 1.48 1.41 1.69 1.41
Cell-edge 0.03 0.077 0.069 0.070 0.054 0.077 0.048
IoT 2.380 8.360 9.562 10.000 9.965 9.375




(D) Rel-8 X-pol uncorr Cell avg 1.4
Cell-edge 0.03
IoT




(E) Rel-8 X-pol corr Cell avg 1.4 1.51 1.88 1.95 2.04
Cell-edge 0.03 0.081 0.075 0.072 0.108
IoT 3.210 9.950 8.500 8.172




(A) SU-MIMO 2x4 Cell avg 1.4 1.77
Cell-edge 0.03 0.086
IoT 5.300




(A) CoMP 1x4 Cell avg 1.4 1.95
Cell-edge 0.03 0.096
IoT 5.046




(A) CoMP 2x4 Cell avg 1.4 2.11
Cell-edge 0.03 0.102
IoT 5.380




(C) CoMP 1x4 Cell avg 1.4 1.89
Cell-edge 0.03 0.095
IoT 5.046




(C) CoMP 2x4 Cell avg 1.4 2.05
Cell-edge 0.03 0.099
IoT 5.380




(A) MU-MIMO 1x4 Cell avg 2.07
Cell-edge 0.068
IoT 9.670




(A) MU-MIMO 2x4 Cell avg
Cell-edge
IoT




(C or E) MU-MIMO with 1x8




(C) MU-MIMO 1x4 1.94
0.065
9.786




Uplink spectral
efficiency / IoT















Deployment scenario： Rural Macro-cell
DL control channel overhead (symbol)： 1




TDD Requirement source1 source2 source3 source4 source5 sourcr6
(A) Rel-8 Uncorr Cell avg 1.1 2.12 1.98 1.68 2.16 1.70 1.66




Cell-edge 0.04 0.08 0.06 0.05 0.06 0.05 0.05
(B) Rel-8 Grouped Cell avg 1.1




Cell-edge 0.04
(C) Rel-8 Corr Cell avg 1.1 2.32 2.18 1.85 2.37 1.87 1.84




Cell-edge 0.04 0.10 0.08 0.07 0.08 0.06 0.07
(D) Rel-8 X-pol uncorr Cell avg 1.1




Cell-edge 0.04
(E) Rel-8 X-pol corr Cell avg 1.1 2.04




Cell-edge 0.04 0.08
(C) MU-MIMO w/o corrdination 4tx Cell avg 1.1 3.36 3.30 4.02 3.37




Cell-edge 0.04 0.10 0.108 0.10 0.10
(C) MU-MIMO w/o corrdination 4tx* Cell avg 1.1 4.37 3.92 3.99




Cell-edge 0.04 0.09 0.10 0.103
(A) MU-MIMO w/o corrdination 4tx Cell avg 1.1




Cell-edge 0.04
(C/E) MU-MIMO w/o corrdination 8tx Cell avg 1.1 4.04 3.92




Cell-edge 0.04 0.11 0.13
(C) MU-MIMO w. corrdination 4tx Cell avg 1.1




Cell-edge 0.04
(A) MU-MIMO w. corrdination 4tx Cell avg 1.1




Cell-edge 0.04
(C/E) MU-MIMO w. corrdination 8tx Cell avg 1.1




Cell-edge 0.04
(C) Joint processing CoMP 4tx Cell avg 1.1




Cell-edge 0.04
(A) Joint processing CoMP 4tx Cell avg 1.1




Cell-edge 0.04
(C/E) Joint processing CoMP 8tx Cell avg 1.1




Cell-edge 0.04
C/(E) Rel-8 - single-layer BF 8tx Cell avg 1.1 2.61 2.38 2.34 2.60




Cell-edge 0.04 0.13 0.09 0.13 0.10
(A) Rel-8 Uncorr + intercell interference canceller Cell avg 1.1




Cell-edge 0.04
(C) Rel-8 Corrr + intercell interference canceller Cell avg 1.1




Cell-edge 0.04
(A) SU-MIMO 8tx Cell avg 1.1




Cell-edge 0.04
(C) SU-MIMO 8tx Cell avg 1.1




Cell-edge 0.04




MU-MIMO without * ：supporting up to 2 user paring;




Downlink
spectral




efficiency




Note：
MU-MIMO with *：supporting up to 4 user paring;















Deployment scenario： Rural Macro-cell
DL control channel overhead (symbol)： 2




TDD Requirement source1 source2 source3 source4 source5 sourcr6
(A) Rel-8 Uncorr Cell avg 1.1 1.98 1.85 1.57 2.02 1.59 1.55




Cell-edge 0.04 0.07 0.06 0.05 0.06 0.05 0.05
(B) Rel-8 Grouped Cell avg 1.1




Cell-edge 0.04
(C) Rel-8 Corr Cell avg 1.1 2.17 2.04 1.73 2.22 1.75 1.72




Cell-edge 0.04 0.09 0.07 0.07 0.08 0.05 0.06
(D) Rel-8 X-pol uncorr Cell avg 1.1




Cell-edge 0.04
(E) Rel-8 X-pol corr Cell avg 1.1 1.91




Cell-edge 0.04 0.08
(C) MU-MIMO w/o corrdination 4tx Cell avg 1.1 3.04 3.00 3.64 3.05




Cell-edge 0.04 0.09 0.098 0.09 0.09
(C) MU-MIMO w/o corrdination 4tx* Cell avg 1.1 3.96 3.55 3.62




Cell-edge 0.04 0.08 0.09 0.093
(A) MU-MIMO w/o corrdination 4tx Cell avg 1.1




Cell-edge 0.04
(C/E) MU-MIMO w/o corrdination 8tx Cell avg 1.1 3.67 3.55




Cell-edge 0.04 0.10 0.11
(C) MU-MIMO w. corrdination 4tx Cell avg 1.1




Cell-edge 0.04
(A) MU-MIMO w. corrdination 4tx Cell avg 1.1




Cell-edge 0.04
(C/E) MU-MIMO w. corrdination 8tx Cell avg 1.1




Cell-edge 0.04
(C) Joint processing CoMP 4tx Cell avg 1.1




Cell-edge 0.04
(A) Joint processing CoMP 4tx Cell avg 1.1




Cell-edge 0.04
(C/E) Joint processing CoMP 8tx Cell avg 1.1




Cell-edge 0.04
C/(E) Rel-8 - single-layer BF 8tx Cell avg 1.1 2.37 2.16 2.12 2.36




Cell-edge 0.04 0.12 0.08 0.11 0.09
(A) Rel-8 Uncorr + intercell interference canceller Cell avg 1.1




Cell-edge 0.04
(C) Rel-8 Corrr + intercell interference canceller Cell avg 1.1




Cell-edge 0.04
(A) SU-MIMO 8tx Cell avg 1.1




Cell-edge 0.04
(C) SU-MIMO 8tx Cell avg 1.1




Cell-edge 0.04




MU-MIMO without * ：supporting up to 2 user paring;




Downlink
spectral




efficiency




Note：
MU-MIMO with *：supporting up to 4 user paring;















Deployment scenario： Rural Macro-cell
DL control channel overhead (symbol)： 3




TDD Requirement source1 source2 source3 source4 source5 sourcr6
(A) Rel-8 Uncorr Cell avg 1.1 1.84 1.73 1.46 1.89 1.48 1.45




Cell-edge 0.04 0.07 0.05 0.05 0.05 0.04 0.04
(B) Rel-8 Grouped Cell avg 1.1




Cell-edge 0.04
(C) Rel-8 Corr Cell avg 1.1 2.02 1.90 1.61 2.06 1.63 1.60




Cell-edge 0.04 0.08 0.07 0.06 0.07 0.05 0.06
(D) Rel-8 X-pol uncorr Cell avg 1.1




Cell-edge 0.04
(E) Rel-8 X-pol corr Cell avg 1.1 1.78




Cell-edge 0.04 0.07
(C) MU-MIMO w/o corrdination 4tx Cell avg 1.1 2.83 2.79 3.39 2.85




Cell-edge 0.04 0.08 0.091 0.09 0.09
(C) MU-MIMO w/o corrdination 4tx* Cell avg 1.1 3.69 3.31 3.37




Cell-edge 0.04 0.07 0.08 0.087
(A) MU-MIMO w/o corrdination 4tx Cell avg 1.1




Cell-edge 0.04
(C/E) MU-MIMO w/o corrdination 8tx Cell avg 1.1 3.42 3.31




Cell-edge 0.04 0.09 0.11
(C) MU-MIMO w. corrdination 4tx Cell avg 1.1




Cell-edge 0.04
(A) MU-MIMO w. corrdination 4tx Cell avg 1.1




Cell-edge 0.04
(C/E) MU-MIMO w. corrdination 8tx Cell avg 1.1




Cell-edge 0.04
(C) Joint processing CoMP 4tx Cell avg 1.1




Cell-edge 0.04
(A) Joint processing CoMP 4tx Cell avg 1.1




Cell-edge 0.04
(C/E) Joint processing CoMP 8tx Cell avg 1.1




Cell-edge 0.04
C/(E) Rel-8 - single-layer BF 8tx Cell avg 1.1 2.20 2.00 1.97 2.19




Cell-edge 0.04 0.11 0.07 0.11 0.09
(A) Rel-8 Uncorr + intercell interference canceller Cell avg 1.1




Cell-edge 0.04
(C) Rel-8 Corrr + intercell interference canceller Cell avg 1.1




Cell-edge 0.04
(A) SU-MIMO 8tx Cell avg 1.1




Cell-edge 0.04
(C) SU-MIMO 8tx Cell avg 1.1




Cell-edge 0.04




MU-MIMO without * ：supporting up to 2 user paring;




Downlink
spectral




efficiency




Note：
MU-MIMO with *：supporting up to 4 user paring;















TDD Requirement source1 source2 source3 source4 source5 source6
(A) Rel-8 UncorrTDD Cell avg 0.7 1.90 1.88 1.80 1.74 1.88 1.74




Cell-edge 0.015 0.103 0.099 0.099 0.087 0.094 0.081
IoT 4.780 9.690 9.728 8.000 9.493 9.402




(B) Rel-8 GroupedTDD Cell avg 0.7
Cell-edge 0.015
IoT




(C) Rel-8 CorrTDD Cell avg 0.7 1.80 1.84 1.76 1.58 1.76 1.57
Cell-edge 0.015 0.095 0.098 0.094 0.075 0.078 0.067
IoT 1.890 9.970 9.773 8.000 9.684 9.564




(D) Rel-8 X-pol uncorrTDD Cell avg 0.7
Cell-edge 0.015
IoT




(E) Rel-8 X-pol corrTDD Cell avg 0.7 1.70 2.21 2.05
Cell-edge 0.015 0.094 0.112 0.106
IoT 3.180 9.780 7.403




(A) SU-MIMO 2x4TDD Cell avg 0.7 2.25
Cell-edge 0.015 0.127
IoT 9.020




(A) CoMP 1x4TDD Cell avg 0.7 2.23
Cell-edge 0.015 0.125
IoT 8.390




(A) CoMP 2x4TDD Cell avg 0.7 2.52
Cell-edge 0.015 0.153
IoT 9.050




(C) CoMP 1x4TDD Cell avg 0.7
Cell-edge 0.015
IoT




(C) CoMP 2x4TDD Cell avg 0.7
Cell-edge 0.015
IoT




(A) MU-MIMO 1x4TDD Cell avg 0.7 2.06 2.09
Cell-edge 0.015 0.094 0.098
IoT 9.894 9.500




(A) MU-MIMO 2x4TDD Cell avg 0.7
Cell-edge 0.015
IoT




(C or E) MU-MIMO with 1x8TDD Cell avg 0.7 2.64
Cell-edge 0.015 0.101
IoT 10.110




(C) MU-MIMO 1x4 2.01
0.089
9.798




Uplink spectral
efficiency / IoT















Deployment scenario： Rural Macro-cell
DL control channel overhead (symbol)： 1




FDD Requirement source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 1.1 2.21 1.98 1.88 2.29 1.74 1.45




Cell-edge 0.04 0.08 0.06 0.06 0.07 0.05 0.05
(B) Rel-8 Grouped Cell avg 1.1




Cell-edge 0.04
(C) Rel-8 Corr Cell avg 1.1 2.44 2.17 2.07 2.47 1.92 1.62




Cell-edge 0.04 0.10 0.08 0.08 0.08 0.06 0.05
(D) Rel-8 X-pol uncorr Cell avg 1.1




Cell-edge 0.04
(E) Rel-8 X-pol corr Cell avg 1.1 2.15




Cell-edge 0.04 0.09
(C) MU-MIMO w/o corrdination 4tx Cell avg 1.1 3.59




Cell-edge 0.04 0.11
(C) MU-MIMO w/o corrdination 4tx* Cell avg 1.1 4.42




Cell-edge 0.04 0.08
(A) MU-MIMO w/o corrdination 4tx Cell avg 1.1




Cell-edge 0.04
(E) MU-MIMO w/o corrdination 8tx Cell avg 1.1 4.08




Cell-edge 0.04 0.13
(C) MU-MIMO w. corrdination 4tx Cell avg 1.1




Cell-edge 0.04
(A) MU-MIMO w. corrdination 4tx Cell avg 1.1




Cell-edge 0.04
(C) MU-MIMO w. corrdination 8tx Cell avg 1.1




Cell-edge 0.04
(C) Joint processing CoMP 4tx Cell avg 1.1




Cell-edge 0.04
(A) Joint processing CoMP 4tx Cell avg 1.1




Cell-edge 0.04
(C) Joint processing CoMP 8tx Cell avg 1.1




Cell-edge 0.04
(C) Rel-8 - single-layer BF 8tx Cell avg 1.1




Cell-edge 0.04
(A) Rel-8 Uncorr + intercell interference canceller Cell avg 1.1




Cell-edge 0.04
(C) Rel-8 Corrr + intercell interference canceller Cell avg 1.1




Cell-edge 0.04
(A) SU-MIMO 8tx Cell avg 1.1




Cell-edge 0.04
(C) SU-MIMO 8tx Cell avg 1.1




Cell-edge 0.04




Downlink
spectral




efficiency




Note：
MU-MIMO with *：supporting up to 4 user paring;
MU-MIMO without * ：supporting up to 2 user paring;















Deployment scenario： Rural Macro-cell
DL control channel overhead (symbol)： 2




FDD Requirement source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 1.1 2.08 1.86 1.77 2.15 1.64 1.45




Cell-edge 0.04 0.08 0.06 0.06 0.06 0.05 0.05
(B) Rel-8 Grouped Cell avg 1.1




Cell-edge 0.04
(C) Rel-8 Corr Cell avg 1.1 2.29 2.04 1.94 2.32 1.80 1.62




Cell-edge 0.04 0.10 0.07 0.08 0.08 0.06 0.05
(D) Rel-8 X-pol uncorr Cell avg 1.1




Cell-edge 0.04
(E) Rel-8 X-pol corr Cell avg 1.1 2.02




Cell-edge 0.04 0.08
(C) MU-MIMO w/o corrdination 4tx Cell avg 1.1 3.29




Cell-edge 0.04 0.10
(C) MU-MIMO w/o corrdination 4tx* Cell avg 1.1 4.03




Cell-edge 0.04 0.07
(A) MU-MIMO w/o corrdination 4tx Cell avg 1.1




Cell-edge 0.04
(E) MU-MIMO w/o corrdination 8tx Cell avg 1.1 3.73




Cell-edge 0.04 0.12
(C) MU-MIMO w. corrdination 4tx Cell avg 1.1




Cell-edge 0.04
(A) MU-MIMO w. corrdination 4tx Cell avg 1.1




Cell-edge 0.04
(C) MU-MIMO w. corrdination 8tx Cell avg 1.1




Cell-edge 0.04
(C) Joint processing CoMP 4tx Cell avg 1.1




Cell-edge 0.04
(A) Joint processing CoMP 4tx Cell avg 1.1




Cell-edge 0.04
(C) Joint processing CoMP 8tx Cell avg 1.1




Cell-edge 0.04
(C) Rel-8 - single-layer BF 8tx Cell avg 1.1




Cell-edge 0.04
(A) Rel-8 Uncorr + intercell interference canceller Cell avg 1.1




Cell-edge 0.04
(C) Rel-8 Corrr + intercell interference canceller Cell avg 1.1




Cell-edge 0.04
(A) SU-MIMO 8tx Cell avg 1.1




Cell-edge 0.04
(C) SU-MIMO 8tx Cell avg 1.1




Cell-edge 0.04
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efficiency




Note：
MU-MIMO with *：supporting up to 4 user paring;
MU-MIMO without * ：supporting up to 2 user paring;















Deployment scenario： Rural Macro-cell
DL control channel overhead (symbol)： 3




FDD Requirement source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 1.1 1.88 1.69 1.60 1.95 1.48 1.45




Cell-edge 0.04 0.07 0.05 0.05 0.06 0.05 0.05
(B) Rel-8 Grouped Cell avg 1.1




Cell-edge 0.04
(C) Rel-8 Corr Cell avg 1.1 2.08 1.85 1.76 2.10 1.63 1.62




Cell-edge 0.04 0.09 0.07 0.07 0.07 0.05 0.05
(D) Rel-8 X-pol uncorr Cell avg 1.1




Cell-edge 0.04
(E) Rel-8 X-pol corr Cell avg 1.1 1.83




Cell-edge 0.04 0.07
(C) MU-MIMO w/o corrdination 4tx Cell avg 1.1 2.98




Cell-edge 0.04 0.09
(C) MU-MIMO w/o corrdination 4tx* Cell avg 1.1 3.65




Cell-edge 0.04 0.07
(A) MU-MIMO w/o corrdination 4tx Cell avg 1.1




Cell-edge 0.04
(E) MU-MIMO w/o corrdination 8tx Cell avg 1.1 3.38




Cell-edge 0.04 0.11
(C) MU-MIMO w. corrdination 4tx Cell avg 1.1




Cell-edge 0.04
(A) MU-MIMO w. corrdination 4tx Cell avg 1.1




Cell-edge 0.04
(C) MU-MIMO w. corrdination 8tx Cell avg 1.1




Cell-edge 0.04
(C) Joint processing CoMP 4tx Cell avg 1.1




Cell-edge 0.04
(A) Joint processing CoMP 4tx Cell avg 1.1




Cell-edge 0.04
(C) Joint processing CoMP 8tx Cell avg 1.1




Cell-edge 0.04
(C) Rel-8 - single-layer BF 8tx Cell avg 1.1




Cell-edge 0.04
(A) Rel-8 Uncorr + intercell interference canceller Cell avg 1.1




Cell-edge 0.04
(C) Rel-8 Corrr + intercell interference canceller Cell avg 1.1




Cell-edge 0.04
(A) SU-MIMO 8tx Cell avg 1.1




Cell-edge 0.04
(C) SU-MIMO 8tx Cell avg 1.1




Cell-edge 0.04




Downlink
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efficiency




Note：
MU-MIMO with *：supporting up to 4 user paring;
MU-MIMO without * ：supporting up to 2 user paring;















FDD Requirement source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 0.7 1.87 1.93 1.89 1.78 2.03 1.75




Cell-edge 0.015 0.104 0.105 0.104 0.088 0.101 0.082
IoT 4.850 9.353 9.772 8.000 9.482 9.197




(B) Rel-8 Grouped Cell avg 0.7
Cell-edge 0.015
IoT




(C) Rel-8 Corr Cell avg 0.7 1.85 1.95 1.84 1.60 1.88 1.59
Cell-edge 0.015 0.100 0.108 0.100 0.074 0.084 0.069
IoT 1.930 9.564 9.633 8.000 9.691 9.657




(D) Rel-8 X-pol uncorr Cell avg 0.7
Cell-edge 0.015
IoT




(E) Rel-8 X-pol corr Cell avg 0.7 1.74 2.37 1.95 2.21
Cell-edge 0.015 0.100 0.118 0.090 0.113
IoT 3.130 9.332 8.000 7.456




(A) SU-MIMO 2x4 Cell avg 0.7 2.32
Cell-edge 0.015 0.129
IoT 9.020




(A) CoMP 1x4 Cell avg 0.7 2.31
Cell-edge 0.015 0.129
IoT 8.560




(A) CoMP 2x4 Cell avg 0.7 2.58
Cell-edge 0.015 0.154
IoT 9.020




(C) CoMP 1x4 Cell avg 0.7
Cell-edge 0.015
IoT




(C) CoMP 2x4 Cell avg 0.7
Cell-edge 0.015
IoT




(A) MU-MIMO 1x4 Cell avg 0.7 2.19 2.19
Cell-edge 0.015 0.097 0.103
IoT 9.945 9.300




(A) MU-MIMO 2x4 Cell avg 0.7
Cell-edge 0.015
IoT




(C or E) MU-MIMO with 1x8 Cell avg 0.7
Cell-edge 0.015
IoT




(C) MU-MIMO 1x4 2.14
0.093
9.832




Uplink spectral
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VoIP capacity




Source2 Average-ChEG Source2 Source1 Source3 Source4 Average-ChEG Antenna E Source2
UL 148 148 UL 146 110 128 145 132 UL
DL 139 139 DL 144 144 - 140 143 DL
Min 139 139 Min 144 110 - 140 131 Min
Requirement 50 Requirement 50 50 50 50 Requirement
IoT in UL 9.23 IoT in UL 9.45 4.5 2.6
UL 100 100 UL 99 95 62 70 82 UL
DL 81 81 DL 83 71 - 80 78 DL
Min 81 81 Min 83 71 - 70 75 Min
Requirement 40 Requirement 40 40 40 40 Requirement
IoT in UL 9.87 IoT in UL 9.93 10.5 10 10
UL 96 96 UL 94 >85 68 65 76 UL
DL 70 70 DL 72 70 - 80 74 DL
Min 70 70 Min 72 70 - 65 69 Min
Requirement 40 Requirement 40 40 40 40 Requirement
IoT in UL 9.93 IoT in UL 9.96 10.2 10
UL 104 104 UL 103 >90 82 90 92 UL
DL 99 99 DL 102 90 - 90 94 DL
Min 99 99 Min 102 90 - 90 94 Min
Requirement 30 Requirement 30 30 30 30 30 Requirement
IoT in UL 9.89 IoT in UL 10.03 9.3 8




CATT
Source2 Average Source2 Source1 Source3 Source4 Average Antenna E Source2




UL 139 139 UL 138 118 135 130 UL
DL 138 138 DL 142 147 135 141 DL
Min 138 138 Min 138 118 135 130 Min 0
Requirement 50 Requirement 50 50 50 Requirement 50
IoT in UL 9.29 9 IoT in UL 9.55 2.6 9.21
UL 96 96 UL 94 70 74 79 UL 110
DL 80 80 DL 82 >70 80 81 DL 96
Min 80 80 Min 82 70 74 75 Min 96
Requirement 40 Requirement 40 40 40 Requirement 40
IoT in UL 9.92 IoT in UL 9.98 10 10 IoT in UL 10.08
UL 90 90 UL 89 67 67 74 UL 104
DL 69 69 DL 70 >70 70 70 DL 82
Min 69 69 Min 70 67 67 68 Min 82
Requirement 40 Requirement 40 40 40 Requirement 40
IoT in UL 9.88 IoT in UL 9.26 10 IoT in UL 9.69
UL 99 99 UL 97 88 92 92 UL 123
DL 98 98 DL 100 >90 95 98 DL 109
Min 98 98 Min 97 88 92 92 Min 109
Requirement 30 Requirement 30 30 30 Requirement 30
IoT in UL 9.79 IoT in UL 9.97 8 IoT in UL 9.97
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Media SINR 




Source2 Source1 Source3 Source5 Source4 Source2 Source1 Source3 Source5 Source4 Source2 Source1 Source3 Source5 Source4 Source2 Source1 Source3 Source5 Source4
Median SINR 14.28 13.66 13.60 12.79 12.69 4.48 4.75 5.24 4.07 4.01 4.00 4.00 4.87 3.87 3.96 5.24 5.24 5.96 4.93 4.77
Percentile




0.00 -6.35 -4.41 -6.86 -6.78 -6.68 -13.35 -18.58 -13.26 -17.96 -18.16 -13.26 -13.26 -11.94 -10.98 -11.05 -12.48 -12.48 -11.98 -10.27 -10.35
1.00 -0.15 -0.14 0.08 -2.35 -2.15 -7.84 -8.24 -7.43 -9.26 -9.16 -5.99 -5.99 -5.34 -6.14 -6.20 -4.91 -4.91 -4.70 -4.41 -4.44
2.00 0.79 0.79 1.12 -1.35 -1.40 -5.92 -6.65 -5.90 -7.56 -7.52 -4.88 -4.88 -4.22 -4.79 -4.80 -3.84 -3.84 -3.51 -3.56 -3.69
3.00 1.38 1.42 1.79 -0.70 -0.63 -5.28 -5.74 -5.08 -6.51 -6.66 -4.16 -4.16 -3.49 -3.89 -3.87 -3.13 -3.13 -2.62 -3.04 -3.08
4.00 2.00 1.90 2.32 -0.23 -0.15 -4.71 -5.02 -4.39 -5.73 -5.93 -3.56 -3.56 -2.97 -3.35 -3.41 -2.58 -2.58 -2.17 -2.60 -2.53
5.00 2.39 2.37 2.79 0.19 0.39 -4.13 -4.41 -3.82 -5.12 -5.02 -3.08 -3.08 -2.56 -2.97 -3.06 -2.12 -2.12 -1.75 -2.23 -2.16
6.00 2.79 2.80 3.20 0.65 0.70 -3.52 -3.88 -3.26 -4.58 -4.48 -2.70 -2.70 -2.19 -2.58 -2.59 -1.75 -1.75 -1.34 -1.92 -1.98
7.00 3.14 3.14 3.58 1.10 1.00 -3.09 -3.39 -2.85 -4.08 -4.05 -2.35 -2.35 -1.81 -2.23 -2.32 -1.44 -1.44 -1.01 -1.60 -1.54
8.00 3.61 3.46 3.91 1.49 1.54 -2.80 -2.97 -2.43 -3.61 -3.52 -2.04 -2.04 -1.53 -1.94 -1.78 -1.14 -1.14 -0.73 -1.32 -1.24
9.00 3.88 3.73 4.24 1.80 1.77 -2.47 -2.63 -2.10 -3.22 -3.17 -1.75 -1.75 -1.25 -1.72 -1.91 -0.83 -0.83 -0.47 -1.03 -1.03




10.00 4.21 4.04 4.51 2.09 1.95 -2.14 -2.29 -1.78 -2.85 -2.86 -1.47 -1.47 -0.99 -1.49 -1.56 -0.59 -0.59 -0.20 -0.77 -0.74
11.00 4.46 4.36 4.78 2.43 2.49 -1.80 -1.99 -1.46 -2.53 -2.56 -1.25 -1.25 -0.76 -1.29 -1.12 -0.34 -0.34 0.04 -0.51 -0.53
12.00 4.72 4.68 5.04 2.76 2.81 -1.54 -1.69 -1.17 -2.24 -2.24 -1.03 -1.03 -0.55 -1.07 -1.22 -0.09 -0.09 0.24 -0.31 -0.32
13.00 4.99 5.00 5.29 3.09 2.97 -1.35 -1.42 -0.91 -1.95 -1.97 -0.81 -0.81 -0.34 -0.88 -0.91 0.12 0.12 0.45 -0.09 -0.27
14.00 5.20 5.31 5.53 3.45 3.45 -1.11 -1.16 -0.64 -1.71 -1.83 -0.58 -0.58 -0.17 -0.70 -0.72 0.30 0.30 0.65 0.12 0.22
15.00 5.46 5.58 5.77 3.69 3.59 -0.87 -0.93 -0.42 -1.47 -1.62 -0.40 -0.40 0.06 -0.54 -0.56 0.52 0.52 0.84 0.30 0.36
16.00 5.76 5.82 6.00 3.90 3.93 -0.66 -0.66 -0.19 -1.26 -1.19 -0.24 -0.24 0.26 -0.36 -0.45 0.70 0.70 1.04 0.48 0.49
17.00 6.01 6.06 6.25 4.10 4.31 -0.44 -0.47 0.00 -1.03 -0.94 -0.05 -0.05 0.44 -0.19 -0.17 0.89 0.89 1.22 0.66 0.63
18.00 6.22 6.24 6.47 4.27 4.41 -0.26 -0.25 0.22 -0.81 -0.97 0.11 0.11 0.63 -0.02 0.02 1.04 1.04 1.41 0.84 0.93
19.00 6.44 6.45 6.71 4.43 4.34 -0.07 -0.02 0.42 -0.58 -0.48 0.27 0.27 0.77 0.16 0.23 1.22 1.22 1.58 1.01 0.96
20.00 6.68 6.64 6.92 4.64 4.49 0.09 0.17 0.62 -0.36 -0.47 0.43 0.43 0.94 0.31 0.50 1.38 1.38 1.73 1.17 1.21
21.00 6.88 6.85 7.12 4.86 4.88 0.28 0.36 0.82 -0.15 -0.12 0.58 0.58 1.12 0.45 0.32 1.53 1.53 1.90 1.34 1.37
22.00 7.17 7.04 7.33 5.03 5.21 0.49 0.55 1.02 0.04 -0.01 0.74 0.74 1.27 0.59 0.63 1.68 1.68 2.08 1.49 1.50
23.00 7.37 7.30 7.54 5.27 5.20 0.65 0.74 1.19 0.25 0.35 0.87 0.87 1.42 0.73 0.89 1.84 1.84 2.24 1.65 1.65
24.00 7.55 7.46 7.76 5.45 5.44 0.85 0.93 1.37 0.43 0.42 1.03 1.03 1.57 0.87 0.81 1.99 1.99 2.42 1.78 1.76
25.00 7.69 7.65 7.98 5.72 5.67 1.03 1.08 1.54 0.60 0.53 1.15 1.15 1.72 1.00 0.83 2.14 2.14 2.60 1.92 1.87
26.00 7.90 7.83 8.18 6.07 6.10 1.16 1.27 1.70 0.78 0.81 1.31 1.31 1.85 1.12 0.89 2.30 2.30 2.76 2.05 2.03
27.00 8.11 8.02 8.40 6.32 6.37 1.34 1.42 1.86 0.93 0.99 1.44 1.44 2.00 1.26 1.23 2.42 2.42 2.91 2.18 2.20
28.00 8.32 8.20 8.59 6.56 6.49 1.46 1.61 2.03 1.10 1.14 1.56 1.56 2.14 1.39 1.49 2.57 2.57 3.04 2.32 2.37
29.00 8.51 8.41 8.79 6.75 6.82 1.66 1.76 2.19 1.24 1.30 1.69 1.69 2.28 1.52 1.30 2.70 2.70 3.18 2.44 2.26
30.00 8.79 8.63 8.99 6.99 7.04 1.82 1.91 2.33 1.40 1.38 1.82 1.82 2.41 1.65 1.65 2.82 2.82 3.32 2.57 2.63
31.00 8.99 8.86 9.20 7.23 7.09 1.97 2.10 2.49 1.55 1.47 1.94 1.94 2.54 1.77 1.62 2.97 2.97 3.47 2.69 2.83
32.00 9.19 9.13 9.41 7.43 7.48 2.05 2.25 2.64 1.69 1.65 2.04 2.04 2.68 1.90 1.97 3.09 3.09 3.62 2.80 2.90
33.00 9.42 9.31 9.61 7.70 7.67 2.21 2.40 2.82 1.84 1.89 2.16 2.16 2.82 2.01 2.07 3.22 3.22 3.77 2.92 2.75
34.00 9.68 9.61 9.81 7.95 7.69 2.38 2.55 2.98 1.99 1.98 2.29 2.29 2.94 2.13 2.09 3.34 3.34 3.90 3.05 2.93
35.00 9.93 9.84 10.01 8.18 7.96 2.52 2.71 3.12 2.14 2.31 2.39 2.39 3.06 2.24 2.28 3.46 3.46 4.03 3.17 3.24
36.00 10.18 10.11 10.22 8.50 8.33 2.70 2.82 3.27 2.28 2.28 2.51 2.51 3.18 2.36 2.27 3.58 3.58 4.16 3.29 3.36
37.00 10.46 10.29 10.44 8.79 8.87 2.81 2.97 3.42 2.42 2.43 2.64 2.64 3.30 2.48 2.57 3.71 3.71 4.28 3.40 3.32
38.00 10.74 10.59 10.66 9.07 9.07 2.96 3.12 3.57 2.56 2.68 2.73 2.73 3.42 2.60 2.60 3.83 3.83 4.41 3.52 3.34
39.00 10.98 10.80 10.88 9.42 9.58 3.07 3.27 3.72 2.70 2.69 2.86 2.86 3.55 2.71 2.63 3.95 3.95 4.53 3.63 3.74
40.00 11.27 11.01 11.11 9.72 9.66 3.24 3.39 3.86 2.83 2.85 2.96 2.96 3.69 2.82 2.96 4.08 4.08 4.68 3.75 3.88
41.00 11.50 11.25 11.33 10.08 10.08 3.38 3.54 4.00 2.96 3.02 3.05 3.05 3.81 2.93 2.98 4.20 4.20 4.81 3.87 3.77
42.00 11.76 11.49 11.58 10.32 10.39 3.51 3.69 4.15 3.09 3.09 3.18 3.18 3.94 3.03 2.97 4.32 4.32 4.94 4.00 3.90
43.00 12.06 11.72 11.81 10.64 10.65 3.66 3.80 4.29 3.22 3.22 3.27 3.27 4.06 3.13 3.21 4.41 4.41 5.07 4.12 3.99
44.00 12.36 11.96 12.04 10.93 10.85 3.77 3.96 4.43 3.34 3.41 3.40 3.40 4.17 3.24 3.17 4.54 4.54 5.20 4.24 4.17
45.00 12.63 12.20 12.29 11.25 11.18 3.89 4.07 4.56 3.47 3.39 3.49 3.49 4.30 3.34 3.31 4.66 4.66 5.32 4.35 4.14
46.00 12.97 12.47 12.52 11.51 11.47 3.97 4.22 4.69 3.58 3.41 3.59 3.59 4.44 3.44 3.57 4.78 4.78 5.44 4.46 4.54
47.00 13.31 12.70 12.80 11.77 11.67 4.14 4.33 4.83 3.71 3.76 3.68 3.68 4.54 3.55 3.38 4.90 4.90 5.57 4.58 4.79
48.00 13.66 13.00 13.06 12.01 12.10 4.27 4.49 4.96 3.83 3.77 3.81 3.81 4.64 3.65 3.71 5.00 5.00 5.70 4.70 4.63
49.00 13.94 13.31 13.33 12.50 12.41 4.36 4.64 5.10 3.95 3.92 3.90 3.90 4.75 3.77 3.79 5.12 5.12 5.83 4.81 4.81
50.00 14.28 13.66 13.60 12.79 12.69 4.48 4.75 5.24 4.07 4.01 4.00 4.00 4.87 3.87 3.96 5.24 5.24 5.96 4.93 4.77
51.00 14.53 13.95 13.87 13.05 12.96 4.62 4.87 5.37 4.20 4.09 4.09 4.09 4.98 3.97 4.04 5.36 5.36 6.08 5.04 4.90
52.00 14.85 14.24 14.14 13.41 13.28 4.73 5.02 5.51 4.32 4.33 4.22 4.22 5.10 4.07 3.91 5.49 5.49 6.20 5.16 5.28
53.00 15.12 14.53 14.39 13.66 13.69 4.87 5.13 5.65 4.45 4.62 4.31 4.31 5.21 4.16 4.11 5.58 5.58 6.33 5.28 5.23
54.00 15.32 14.85 14.66 14.04 14.03 4.95 5.28 5.78 4.57 4.47 4.41 4.41 5.33 4.25 4.14 5.70 5.70 6.47 5.40 5.52
55.00 15.56 15.11 14.92 14.26 14.23 5.09 5.40 5.93 4.69 4.93 4.50 4.50 5.45 4.35 4.44 5.82 5.82 6.59 5.51 5.59
56.00 15.86 15.33 15.17 14.48 14.17 5.26 5.55 6.07 4.82 4.87 4.60 4.60 5.56 4.44 4.34 5.95 5.95 6.72 5.62 5.61
57.00 16.13 15.59 15.42 14.63 14.61 5.36 5.66 6.21 4.95 4.98 4.72 4.72 5.68 4.54 4.68 6.04 6.04 6.83 5.75 6.08
58.00 16.39 15.80 15.69 14.79 14.71 5.49 5.81 6.33 5.07 4.97 4.82 4.82 5.80 4.64 4.51 6.16 6.16 6.96 5.86 5.78
59.00 16.75 16.09 15.97 14.87 15.03 5.64 5.93 6.48 5.20 5.17 4.91 4.91 5.92 4.75 4.78 6.28 6.28 7.10 5.99 6.09
60.00 16.96 16.33 16.22 14.94 15.13 5.77 6.04 6.63 5.32 5.39 5.01 5.01 6.04 4.85 5.04 6.37 6.37 7.22 6.11 5.99
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61.00 17.17 16.52 16.47 15.04 14.96 5.97 6.19 6.75 5.44 5.54 5.14 5.14 6.17 4.95 4.96 6.50 6.50 7.34 6.23 6.36
62.00 17.40 16.76 16.74 15.13 15.26 6.10 6.30 6.90 5.57 5.66 5.23 5.23 6.30 5.06 5.25 6.62 6.62 7.46 6.34 6.47
63.00 17.64 16.92 16.96 15.23 15.06 6.28 6.46 7.02 5.69 5.86 5.33 5.33 6.41 5.17 5.19 6.74 6.74 7.58 6.47 6.53
64.00 17.80 17.07 17.17 15.33 15.43 6.42 6.57 7.17 5.82 5.81 5.42 5.42 6.54 5.27 5.37 6.83 6.83 7.73 6.59 6.55
65.00 17.94 17.26 17.37 15.45 15.59 6.49 6.72 7.29 5.96 6.28 5.55 5.55 6.67 5.37 5.32 6.96 6.96 7.85 6.71 6.77
66.00 18.07 17.42 17.54 15.54 15.41 6.65 6.83 7.43 6.09 6.05 5.64 5.64 6.78 5.48 5.45 7.08 7.08 7.98 6.84 6.86
67.00 18.19 17.55 17.71 15.61 15.67 6.76 6.99 7.57 6.21 6.22 5.74 5.74 6.90 5.59 5.70 7.20 7.20 8.11 6.96 7.11
68.00 18.29 17.71 17.86 15.69 15.79 6.89 7.14 7.71 6.35 6.38 5.86 5.86 7.03 5.69 5.69 7.29 7.29 8.26 7.08 7.00
69.00 18.38 17.84 18.00 15.76 15.77 7.03 7.25 7.86 6.47 6.43 5.96 5.96 7.15 5.79 5.75 7.42 7.42 8.40 7.19 7.22
70.00 18.47 17.95 18.11 15.83 15.79 7.21 7.40 8.01 6.60 6.48 6.08 6.08 7.29 5.90 5.79 7.54 7.54 8.52 7.31 7.43
71.00 18.58 18.05 18.22 15.89 15.82 7.35 7.55 8.16 6.74 6.85 6.21 6.21 7.42 6.01 5.98 7.66 7.66 8.66 7.43 7.44
72.00 18.65 18.19 18.32 15.98 16.03 7.46 7.71 8.32 6.88 6.91 6.31 6.31 7.55 6.13 6.08 7.79 7.79 8.79 7.56 7.45
73.00 18.73 18.32 18.41 16.06 16.06 7.61 7.82 8.45 7.02 7.10 6.43 6.43 7.69 6.25 6.10 7.91 7.91 8.95 7.68 7.80
74.00 18.78 18.40 18.49 16.12 16.14 7.75 7.97 8.59 7.18 7.11 6.56 6.56 7.83 6.36 6.31 8.03 8.03 9.08 7.81 7.70
75.00 18.85 18.50 18.57 16.17 16.18 7.89 8.12 8.75 7.35 7.34 6.68 6.68 7.97 6.48 6.59 8.15 8.15 9.21 7.94 8.05
76.00 18.91 18.58 18.65 16.22 16.30 8.05 8.27 8.92 7.51 7.57 6.81 6.81 8.12 6.61 6.72 8.28 8.28 9.37 8.07 8.22
77.00 18.97 18.64 18.72 16.26 16.45 8.19 8.43 9.09 7.68 7.63 6.94 6.94 8.27 6.75 6.67 8.40 8.40 9.52 8.21 8.08
78.00 19.05 18.72 18.79 16.31 16.45 8.32 8.58 9.24 7.85 8.04 7.06 7.06 8.42 6.89 6.97 8.52 8.52 9.68 8.35 8.23
79.00 19.10 18.77 18.86 16.35 16.44 8.43 8.77 9.39 8.02 8.18 7.22 7.22 8.58 7.04 7.02 8.64 8.64 9.82 8.50 8.74
80.00 19.16 18.88 18.92 16.39 16.48 8.59 8.92 9.57 8.21 8.15 7.35 7.35 8.73 7.19 7.19 8.80 8.80 9.98 8.63 8.71
81.00 19.23 18.96 18.99 16.44 16.38 8.75 9.07 9.76 8.40 8.30 7.51 7.51 8.90 7.35 7.24 8.92 8.92 10.13 8.78 8.73
82.00 19.29 19.01 19.05 16.47 16.64 8.96 9.26 9.95 8.59 8.56 7.66 7.66 9.06 7.52 7.37 9.04 9.04 10.30 8.93 8.68
83.00 19.35 19.09 19.12 16.54 16.33 9.06 9.45 10.14 8.79 8.90 7.82 7.82 9.22 7.70 7.73 9.20 9.20 10.46 9.08 9.12
84.00 19.43 19.14 19.18 16.58 16.60 9.21 9.64 10.36 9.01 8.95 7.98 7.98 9.41 7.88 7.95 9.35 9.35 10.63 9.22 9.14
85.00 19.49 19.19 19.25 16.64 16.81 9.40 9.83 10.57 9.25 9.28 8.14 8.14 9.61 8.06 7.93 9.50 9.50 10.80 9.38 9.51
86.00 19.57 19.27 19.32 16.66 16.82 9.66 10.02 10.76 9.52 9.50 8.33 8.33 9.81 8.25 8.21 9.66 9.66 11.01 9.54 9.45
87.00 19.63 19.33 19.39 16.71 16.82 9.83 10.21 11.00 9.79 9.77 8.52 8.52 10.00 8.46 8.43 9.81 9.81 11.19 9.71 9.73
88.00 19.68 19.41 19.47 16.78 16.80 10.01 10.43 11.24 10.09 10.18 8.71 8.71 10.23 8.69 8.78 9.96 9.96 11.40 9.89 9.88
89.00 19.77 19.48 19.55 16.89 16.96 10.23 10.66 11.49 10.43 10.30 8.90 8.90 10.41 8.92 8.80 10.15 10.15 11.60 10.07 10.05
90.00 19.83 19.56 19.63 17.06 17.07 10.48 10.92 11.74 10.82 11.05 9.12 9.12 10.61 9.17 9.28 10.30 10.30 11.83 10.28 10.21
91.00 19.93 19.67 19.72 17.68 17.67 10.73 11.15 12.01 11.31 11.23 9.37 9.37 10.85 9.42 9.42 10.51 10.51 12.08 10.48 10.48
92.00 19.99 19.72 19.81 18.22 18.11 10.89 11.45 12.27 11.86 11.96 9.62 9.62 11.16 9.72 9.69 10.70 10.70 12.32 10.71 10.61
93.00 20.10 19.78 19.92 18.96 19.03 11.20 11.72 12.57 12.51 12.58 9.91 9.91 11.46 10.03 9.88 10.91 10.91 12.61 10.95 10.95
94.00 20.19 19.86 20.04 19.48 19.31 11.60 12.06 12.97 13.30 13.31 10.22 10.22 11.80 10.37 10.38 11.16 11.16 12.87 11.21 11.27
95.00 20.32 19.96 20.17 20.11 20.20 11.96 12.40 13.36 14.43 14.43 10.57 10.57 12.22 10.75 10.97 11.43 11.43 13.21 11.49 11.50
96.00 20.46 20.09 20.32 20.75 20.52 12.42 12.78 13.82 15.81 15.89 10.95 10.95 12.63 11.22 11.20 11.71 11.71 13.62 11.82 11.82
97.00 20.63 20.23 20.51 22.03 22.12 12.95 13.23 14.40 17.46 17.54 11.43 11.43 13.18 11.70 11.59 12.08 12.08 14.04 12.23 12.19
98.00 20.98 20.57 20.76 23.09 23.11 13.31 13.80 15.06 19.20 19.25 11.99 11.99 13.81 12.43 12.38 12.54 12.54 14.66 12.81 12.68
99.00 21.27 20.97 21.17 25.52 25.64 14.14 14.64 16.20 21.55 21.46 12.85 12.85 14.91 13.75 13.74 13.24 13.24 15.58 13.79 13.93




100.00 23.06 22.84 24.29 28.09 28.09 16.79 19.29 22.69 33.27 33.16 18.35 18.35 19.65 25.82 25.57 16.79 16.56 20.75 23.35 23.40















Mobility evaluation




Source2 Source1 Source3 Source5 Source4 Source2 Source3 Source5 Source4
FDD 3.09 2.71 2.62 2.62 2.58 FDD 3.38 2.9484 3.06 3.21
TDD 2.88 2.62 2.60 2.43 TDD 3.14 3.07
Requirement 1 1 1 1 1 Requirement 1 1 1 1
FDD 1.26 1.38 1.11 1.16 0.98 FDD 1.67 1.2257 1.28 1.50
TDD 1.18 1.33 1.12 0.91 TDD 1.55 1.41
Requirement 0.75 0.75 0.75 0.75 0.75 Requirement 0.75 0.75 0.75 0.75
FDD 0.99 1.13 0.96 1.10 0.75 FDD 1.56 1.3391 1.23 1.32
TDD 0.92 1.09 1.08 0.71 TDD 1.44 1.27
Requirement 0.55 0.55 0.55 0.55 0.55 Requirement 0.55 0.55 0.55 0.55
FDD 1.05 1.15 1.28 1.19 0.94 FDD 1.65 1.521 1.31 1.31
TDD 0.98 1.11 1.16 0.88 TDD 1.53 1.23
Requirement 0.25 0.25 0.25 0.25 0.25 Requirement 0.25 0.25 0.25 0.25




CATT Huawei ZTE CMCC RITT CATT ZTE CMCC RITT
Source2 Source1 Source4 Source10 Source9 Source2 Source4 Source10 Source9




FDD 3.24 3.52 FDD 3.41 3.64
TDD 3.02 3.07 2.79 TDD 3.16 3.24 3.11
Requirement 1 1 1 1 1 Requirement 1 1 1 1
FDD 1.54 1.40 FDD 1.83 1.46
TDD 1.43 1.58 1.12 TDD 1.69 1.65 1.49
Requirement 0.75 0.75 0.75 0.75 0.75 Requirement 0.75 0.75 0.75 0.75
FDD 1.24 1.36 FDD 1.57 1.55
TDD 1.14 1.66 1.02 TDD 1.46 1.71 1.33
Requirement 0.55 0.55 0.55 0.55 0.55 Requirement 0.55 0.55 0.55 0.55
FDD 1.3 1.42 FDD 1.7 1.66
TDD 1.20 1.51 1.11 TDD 1.58 1.68 1.27
Requirement 0.25 0.25 0.25 0.25 0.25 Requirement 0.25 0.25 0.25 0.25
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Deployment scenario： Indoor Hotspot
DL control channel overhead (symbol)： 1




TDD source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 3.0 4.43 4.53 4.20 4.52 4.90 4.44




Cell-edge 0.1 0.22 0.21 0.25 0.21 0.17 0.19
(B) Rel-8 Grouped Cell avg 3.0




Cell-edge 0.1
(C) Rel-8 Corr Cell avg 3.0 4.44 4.46 4.27 4.52 4.40 4.35




Cell-edge 0.1 0.21 0.21 0.25 0.20 0.16 0.19
(D) Rel-8 X-pol uncorr Cell avg 3.0




Cell-edge 0.1
(E) Rel-8 X-pol corr Cell avg 3.0




Cell-edge 0.1
(C) MU-MIMO w/o corrdination 4tx Cell avg 3.0 6.77 6.97 6.95




Cell-edge 0.1 0.27 0.26 0.21
(C) MU-MIMO w/o corrdination 4tx* Cell avg 3.0 8.60 7.94




Cell-edge 0.1 0.39 0.27
(A) MU-MIMO w/o corrdination 4tx Cell avg 3.0




Cell-edge 0.1
(C/E) MU-MIMO w/o corrdination 8tx Cell avg 3.0




Cell-edge 0.1
(C) MU-MIMO w. corrdination 4tx Cell avg 3.0




Cell-edge 0.1
(A) MU-MIMO w. corrdination 4tx Cell avg 3.0




Cell-edge 0.1
(C/E) MU-MIMO w. corrdination 8tx Cell avg 3.0




Cell-edge 0.1
(C) Joint processing CoMP 4tx Cell avg 3.0




Cell-edge 0.1
(A) Joint processing CoMP 4tx Cell avg 3.0




Cell-edge 0.1
(C/E) Joint processing CoMP 8tx Cell avg 3.0




Cell-edge 0.1
(C/E) Rel-8 - single-layer BF 8tx Cell avg 3.0




Cell-edge 0.1
(A) Rel-8 Uncorr + intercell interference canceller Cell avg 3.0




Cell-edge 0.1
(C) Rel-8 Corrr + intercell interference canceller Cell avg 3.0




Cell-edge 0.1
(A) SU-MIMO 8tx Cell avg 3.0




Cell-edge 0.1
(C) SU-MIMO 8tx Cell avg 3.0




Cell-edge 0.1
Note：
MU-MIMO with *：supporting up to 4 user paring;
MU-MIMO without * ：supporting up to 2 user paring;




Requirement
Downlink
spectral
efficiency















Deployment scenario： Indoor Hotspot
DL control channel overhead (symbol)： 2




TDD source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 3.0 4.15 4.24 3.93 4.23 4.58 4.16




Cell-edge 0.1 0.21 0.19 0.23 0.20 0.16 0.18
(B) Rel-8 Grouped Cell avg 3.0




Cell-edge 0.1
(C) Rel-8 Corr Cell avg 3.0 4.16 4.17 4.00 4.23 4.11 4.07




Cell-edge 0.1 0.20 0.19 0.23 0.19 0.15 0.17
(D) Rel-8 X-pol uncorr Cell avg 3.0




Cell-edge 0.1
(E) Rel-8 X-pol corr Cell avg 3.0




Cell-edge 0.1
(C) MU-MIMO w/o corrdination 4tx Cell avg 3.0 6.14 6.32 6.31




Cell-edge 0.1 0.24 0.24 0.19
(C) MU-MIMO w/o corrdination 4tx* Cell avg 3.0 7.79 7.20




Cell-edge 0.1 0.35 0.25
(A) MU-MIMO w/o corrdination 4tx Cell avg 3.0




Cell-edge 0.1
(C/E) MU-MIMO w/o corrdination 8tx Cell avg 3.0




Cell-edge 0.1
(C) MU-MIMO w. corrdination 4tx Cell avg 3.0




Cell-edge 0.1
(A) MU-MIMO w. corrdination 4tx Cell avg 3.0




Cell-edge 0.1
(C/E) MU-MIMO w. corrdination 8tx Cell avg 3.0




Cell-edge 0.1
(C) Joint processing CoMP 4tx Cell avg 3.0




Cell-edge 0.1
(A) Joint processing CoMP 4tx Cell avg 3.0




Cell-edge 0.1
(C/E) Joint processing CoMP 8tx Cell avg 3.0




Cell-edge 0.1
(C/E) Rel-8 - single-layer BF 8tx Cell avg 3.0




Cell-edge 0.1
(A) Rel-8 Uncorr + intercell interference canceller Cell avg 3.0




Cell-edge 0.1
(C) Rel-8 Corrr + intercell interference canceller Cell avg 3.0




Cell-edge 0.1
(A) SU-MIMO 8tx Cell avg 3.0




Cell-edge 0.1
(C) SU-MIMO 8tx Cell avg 3.0




Cell-edge 0.1
Note：
MU-MIMO with *：supporting up to 4 user paring;
MU-MIMO without * ：supporting up to 2 user paring;




Requirement
Downlink
spectral
efficiency















Deployment scenario： Indoor Hotspot
DL control channel overhead (symbol)： 3




TDD source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 3.0 3.86 3.95 3.66 3.94 4.27 3.87




Cell-edge 0.1 0.19 0.18 0.22 0.18 0.15 0.17
(B) Rel-8 Grouped Cell avg 3.0




Cell-edge 0.1
(C) Rel-8 Corr Cell avg 3.0 3.87 3.89 3.72 3.94 3.83 3.79




Cell-edge 0.1 0.19 0.18 0.22 0.17 0.14 0.16
(D) Rel-8 X-pol uncorr Cell avg 3.0




Cell-edge 0.1
(E) Rel-8 X-pol corr Cell avg 3.0




Cell-edge 0.1
(C) MU-MIMO w/o corrdination 4tx Cell avg 3.0 5.72 5.89 5.87




Cell-edge 0.1 0.22 0.22 0.18
(C) MU-MIMO w/o corrdination 4tx* Cell avg 3.0 7.26 6.71




Cell-edge 0.1 0.33 0.23
(A) MU-MIMO w/o corrdination 4tx Cell avg 3.0




Cell-edge 0.1
(C/E) MU-MIMO w/o corrdination 8tx Cell avg 3.0




Cell-edge 0.1
(C) MU-MIMO w. corrdination 4tx Cell avg 3.0




Cell-edge 0.1
(A) MU-MIMO w. corrdination 4tx Cell avg 3.0




Cell-edge 0.1
(C/E) MU-MIMO w. corrdination 8tx Cell avg 3.0




Cell-edge 0.1
(C) Joint processing CoMP 4tx Cell avg 3.0




Cell-edge 0.1
(A) Joint processing CoMP 4tx Cell avg 3.0




Cell-edge 0.1
(C/E) Joint processing CoMP 8tx Cell avg 3.0




Cell-edge 0.1
(C/E) Rel-8 - single-layer BF 8tx Cell avg 3.0




Cell-edge 0.1
(A) Rel-8 Uncorr + intercell interference canceller Cell avg 3.0




Cell-edge 0.1
(C) Rel-8 Corrr + intercell interference canceller Cell avg 3.0




Cell-edge 0.1
(A) SU-MIMO 8tx Cell avg 3.0




Cell-edge 0.1
(C) SU-MIMO 8tx Cell avg 3.0




Cell-edge 0.1
Note：
MU-MIMO with *：supporting up to 4 user paring;
MU-MIMO without * ：supporting up to 2 user paring;




Requirement
Downlink
spectral
efficiency















TDD source1 source2 source3 source4 source5 source6
(A) Rel-8 UncorrTDD Cell avg 2.25 3.40 3.13 3.18 2.99 3.12 3.09




Cell-edge 0.07 0.25 0.21 0.23 0.204 0.259 0.213
IoT 0.16 0.42 2.22 2.600 0.238 4.226




(B) Rel-8 GroupedTDD Cell avg 2.25
Cell-edge 0.07
IoT




(C) Rel-8 CorrTDD Cell avg 2.25 3.39 3.09 3.12 2.91 3.04 3.02
Cell-edge 0.07 0.26 0.21 0.22 0.191 0.256 0.221
IoT 0.02 0.48 2.14 2.600 0.495 4.217




(D) Rel-8 X-pol uncorrTDD Cell avg 2.25
Cell-edge 0.07
IoT




(E) Rel-8 X-pol corrTDD Cell avg 2.25
Cell-edge 0.07
IoT




(A) SU-MIMO 2x4TDD Cell avg 2.25 3.78
Cell-edge 0.07 0.24
IoT 0.29




(A) CoMP 1x4TDD Cell avg 2.25 3.41
Cell-edge 0.07 0.25
IoT 0.26




(A) CoMP 2x4TDD Cell avg 2.25 3.84
Cell-edge 0.07 0.24
IoT 0.25




(C) CoMP 1x4TDD Cell avg 2.25
Cell-edge 0.07
IoT




(C) CoMP 2x4TDD Cell avg 2.25
Cell-edge 0.07
IoT




(A) MU-MIMO 1x4TDD Cell avg 2.25 5.36
Cell-edge 0.07 0.374
IoT




(A) MU-MIMO 2x4TDD Cell avg 2.25
Cell-edge 0.07
IoT




(C or E) MU-MIMO with 1x8TDD Cell avg 2.25
Cell-edge 0.07
IoT




(C) MU-MIMO 1x4 Cell avg 2.25
Cell-edge 0.07
IoT




Requirement
Uplink spectral
efficiency / IoT















Deployment scenario： Indoor Hotspot
DL control channel overhead (symbol)： 1




FDD source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 3.0 4.69 4.52 4.74 4.65 4.88 3.84




Cell-edge 0.1 0.23 0.21 0.29 0.24 0.18 0.16
(B) Rel-8 Grouped Cell avg 3.0




Cell-edge 0.1
(C) Rel-8 Corr Cell avg 3.0 4.70 4.46 4.78 4.62 4.40 3.78




Cell-edge 0.1 0.23 0.21 0.29 0.24 0.17 0.16
(D) Rel-8 X-pol uncorr Cell avg 3.0




Cell-edge 0.1
(E) Rel-8 X-pol corr Cell avg 3.0




Cell-edge 0.1
(C) MU-MIMO w/o corrdination 4tx Cell avg 3.0 6.71




Cell-edge 0.1 0.26
(C) MU-MIMO w/o corrdination 4tx* Cell avg 3.0 8.12




Cell-edge 0.1 0.38
(A) MU-MIMO w/o corrdination 4tx Cell avg 3.0




Cell-edge 0.1
(C) MU-MIMO w/o corrdination 8tx Cell avg 3.0




Cell-edge 0.1
(C) MU-MIMO w. corrdination 4tx Cell avg 3.0




Cell-edge 0.1
(A) MU-MIMO w. corrdination 4tx Cell avg 3.0




Cell-edge 0.1
(C) MU-MIMO w. corrdination 8tx Cell avg 3.0




Cell-edge 0.1
(C) Joint processing CoMP 4tx Cell avg 3.0




Cell-edge 0.1
(A) Joint processing CoMP 4tx Cell avg 3.0




Cell-edge 0.1
(C) Joint processing CoMP 8tx Cell avg 3.0




Cell-edge 0.1
(C) Rel-8 - single-layer BF 8tx Cell avg 3.0




Cell-edge 0.1
(A) Rel-8 Uncorr + intercell interference cancCell avg 3.0




Cell-edge 0.1
(C) Rel-8 Corrr + intercell interference canceCell avg 3.0




Cell-edge 0.1
(A) SU-MIMO 8tx Cell avg 3.0




Cell-edge 0.1
(C) SU-MIMO 8tx Cell avg 3.0




Cell-edge 0.1




Downlink
spectral
efficiency




Requirement




Note：




MU-MIMO without * ：supporting up to 2 user paring;
MU-MIMO with *：supporting up to 4 user paring;















Deployment scenario： Indoor Hotspot
DL control channel overhead (symbol)： 2




FDD source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 3.0 4.41 4.25 4.46 4.37 4.59 3.84




Cell-edge 0.1 0.22 0.20 0.27 0.23 0.17 0.16
(B) Rel-8 Grouped Cell avg 3.0




Cell-edge 0.1
(C) Rel-8 Corr Cell avg 3.0 4.42 4.20 4.50 4.35 4.14 3.78




Cell-edge 0.1 0.21 0.20 0.27 0.22 0.16 0.16
(D) Rel-8 X-pol uncorr Cell avg 3.0




Cell-edge 0.1
(E) Rel-8 X-pol corr Cell avg 3.0




Cell-edge 0.1
(C) MU-MIMO w/o corrdination 4tx Cell avg 3.0 6.14




Cell-edge 0.1 0.24
(C) MU-MIMO w/o corrdination 4tx* Cell avg 3.0 7.42




Cell-edge 0.1 0.34
(A) MU-MIMO w/o corrdination 4tx Cell avg 3.0




Cell-edge 0.1
(C) MU-MIMO w/o corrdination 8tx Cell avg 3.0




Cell-edge 0.1
(C) MU-MIMO w. corrdination 4tx Cell avg 3.0




Cell-edge 0.1
(A) MU-MIMO w. corrdination 4tx Cell avg 3.0




Cell-edge 0.1
(C) MU-MIMO w. corrdination 8tx Cell avg 3.0




Cell-edge 0.1
(C) Joint processing CoMP 4tx Cell avg 3.0




Cell-edge 0.1
(A) Joint processing CoMP 4tx Cell avg 3.0




Cell-edge 0.1
(C) Joint processing CoMP 8tx Cell avg 3.0




Cell-edge 0.1
(C) Rel-8 - single-layer BF 8tx Cell avg 3.0




Cell-edge 0.1
(A) Rel-8 Uncorr + intercell interference cancCell avg 3.0




Cell-edge 0.1
(C) Rel-8 Corrr + intercell interference canceCell avg 3.0




Cell-edge 0.1
(A) SU-MIMO 8tx Cell avg 3.0




Cell-edge 0.1
(C) SU-MIMO 8tx Cell avg 3.0




Cell-edge 0.1




Downlink
spectral
efficiency




Requirement




Note：




MU-MIMO without * ：supporting up to 2 user paring;
MU-MIMO with *：supporting up to 4 user paring;















Deployment scenario： Indoor Hotspot
DL control channel overhead (symbol)： 3




FDD source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 3.0 3.99 3.85 4.04 3.96 4.15 3.84




Cell-edge 0.1 0.20 0.18 0.24 0.21 0.15 0.16
(B) Rel-8 Grouped Cell avg 3.0




Cell-edge 0.1
(C) Rel-8 Corr Cell avg 3.0 4.00 3.80 4.07 3.94 3.74 3.78




Cell-edge 0.1 0.19 0.18 0.24 0.20 0.14 0.16
(D) Rel-8 X-pol uncorr Cell avg 3.0




Cell-edge 0.1
(E) Rel-8 X-pol corr Cell avg 3.0




Cell-edge 0.1
(C) MU-MIMO w/o corrdination 4tx Cell avg 3.0 5.57




Cell-edge 0.1 0.22
(C) MU-MIMO w/o corrdination 4tx* Cell avg 3.0 6.71




Cell-edge 0.1 0.31
(A) MU-MIMO w/o corrdination 4tx Cell avg 3.0




Cell-edge 0.1
(C) MU-MIMO w/o corrdination 8tx Cell avg 3.0




Cell-edge 0.1
(C) MU-MIMO w. corrdination 4tx Cell avg 3.0




Cell-edge 0.1
(A) MU-MIMO w. corrdination 4tx Cell avg 3.0




Cell-edge 0.1
(C) MU-MIMO w. corrdination 8tx Cell avg 3.0




Cell-edge 0.1
(C) Joint processing CoMP 4tx Cell avg 3.0




Cell-edge 0.1
(A) Joint processing CoMP 4tx Cell avg 3.0




Cell-edge 0.1
(C) Joint processing CoMP 8tx Cell avg 3.0




Cell-edge 0.1
(C) Rel-8 - single-layer BF 8tx Cell avg 3.0




Cell-edge 0.1
(A) Rel-8 Uncorr + intercell interference cancCell avg 3.0




Cell-edge 0.1
(C) Rel-8 Corrr + intercell interference canceCell avg 3.0




Cell-edge 0.1
(A) SU-MIMO 8tx Cell avg 3.0




Cell-edge 0.1
(C) SU-MIMO 8tx Cell avg 3.0




Cell-edge 0.1




Downlink
spectral
efficiency




Requirement




Note：




MU-MIMO without * ：supporting up to 2 user paring;
MU-MIMO with *：supporting up to 4 user paring;















FDD source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 2.25 3.40 3.34 3.36 3.18 3.37 3.15




Cell-edge 0.07 0.244 0.22 0.24 0.230 0.280 0.225
IoT 0.139 0.48 2.21 2.600 0.243 4.407




(B) Rel-8 Grouped Cell avg 2.25
Cell-edge 0.07
IoT




(C) Rel-8 Corr Cell avg 2.25 3.40 3.20 3.30 3.10 3.28 3.14
Cell-edge 0.07 0.242 0.22 0.24 0.215 0.277 0.221
IoT 0.026 0.49 2.11 2.600 0.483 4.327




(D) Rel-8 X-pol uncorr Cell avg 2.25
Cell-edge 0.07
IoT




(E) Rel-8 X-pol corr Cell avg 2.25
Cell-edge 0.07
IoT




(A) SU-MIMO 2x4 Cell avg 2.25 4.01
Cell-edge 0.07 0.28
IoT 0.26




(A) CoMP 1x4 Cell avg 2.25 3.42
Cell-edge 0.07 0.27
IoT 0.26




(A) CoMP 2x4 Cell avg 2.25 4.12
Cell-edge 0.07 0.28
IoT 0.26




(C) CoMP 1x4 Cell avg 2.25
Cell-edge 0.07
IoT




(C) CoMP 2x4 Cell avg 2.25
Cell-edge 0.07
IoT




(A) MU-MIMO 1x4 Cell avg 2.25 5.58
Cell-edge 0.07 0.398
IoT




(A) MU-MIMO 2x4 Cell avg 2.25
Cell-edge 0.07
IoT




(C or E) MU-MIMO with 1x8 Cell avg 2.25
Cell-edge 0.07
IoT




(C) MU-MIMO 1x4 Cell avg 2.25
Cell-edge 0.07
IoT




Requirement
Uplink spectral
efficiency / IoT















Deployment scenario： Urban Micro-cell
DL control channel overhead (symbol)： 1




TDD Requirement source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 2.6




Cell-edge 0.075
(B) Rel-8 Grouped Cell avg 2.6




Cell-edge 0.075
(C) Rel-8 Corr Cell avg 2.6




Cell-edge 0.075
(D) Rel-8 X-pol uncorr Cell avg 2.6




Cell-edge 0.075
(E) Rel-8 X-pol corr Cell avg 2.6




Cell-edge 0.075
(C) MU-MIMO w/o corrdination 4tx Cell avg 2.6 3.51 3.69 3.85 3.87 3.45




Cell-edge 0.075 0.11 0.10 0.11 0.11 0.10
(C) MU-MIMO w/o corrdination 4tx* Cell avg 2.6 4.22 4.17 3.93




Cell-edge 0.075 0.11 0.10 0.12
(A) MU-MIMO w/o corrdination 4tx Cell avg 2.6




Cell-edge 0.075
(E) MU-MIMO w/o corrdination 8tx Cell avg 2.6 4.75 4.16 4.00 4.08




Cell-edge 0.075 0.13 0.11 0.12 0.11
(C) MU-MIMO w. corrdination 4tx Cell avg 2.6 3.94




Cell-edge 0.075 0.10
(A) MU-MIMO w. corrdination 4tx Cell avg 2.6




Cell-edge 0.075
(E) MU-MIMO w. corrdination 8tx Cell avg 2.6 4.61




Cell-edge 0.075 0.12
(C) Joint processing CoMP 4tx Cell avg 2.6 4.64




Cell-edge 0.075 0.10
(A) Joint processing CoMP 4tx Cell avg 2.6




Cell-edge 0.075
(E) Joint processing CoMP 8tx Cell avg 2.6




Cell-edge 0.075
(E) Rel-8 - single-layer BF 8tx Cell avg 2.6




Cell-edge 0.075
(A) Rel-8 Uncorr + intercell interference canceller Cell avg 2.6




Cell-edge 0.075
(C) Rel-8 Corrr + intercell interference canceller Cell avg 2.6




Cell-edge 0.075
(A) SU-MIMO 8tx Cell avg 2.6




Cell-edge 0.075
(C) SU-MIMO 8tx Cell avg 2.6




Cell-edge 0.075




MU-MIMO without * ：supporting up to 2 user paring;




Downlink
spectral




efficiency




Note：
MU-MIMO with *：supporting up to 4 user paring;















Deployment scenario： Urban Micro-cell
DL control channel overhead (symbol)： 2




TDD Requirement source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 2.6




Cell-edge 0.075
(B) Rel-8 Grouped Cell avg 2.6




Cell-edge 0.075
(C) Rel-8 Corr Cell avg 2.6




Cell-edge 0.075
(D) Rel-8 X-pol uncorr Cell avg 2.6




Cell-edge 0.075
(E) Rel-8 X-pol corr Cell avg 2.6




Cell-edge 0.075
(C) MU-MIMO w/o corrdination 4tx Cell avg 2.6 3.19 3.35 3.49 3.51 3.13




Cell-edge 0.075 0.10 0.09 0.10 0.10 0.09
(C) MU-MIMO w/o corrdination 4tx* Cell avg 2.6 3.82 3.78 3.57




Cell-edge 0.075 0.10 0.09 0.11
(A) MU-MIMO w/o corrdination 4tx Cell avg 2.6




Cell-edge 0.075
(E) MU-MIMO w/o corrdination 8tx Cell avg 2.6 4.31 3.78 3.63 3.70




Cell-edge 0.075 0.12 0.10 0.11 0.10
(C) MU-MIMO w. corrdination 4tx Cell avg 2.6 3.58




Cell-edge 0.075 0.10
(A) MU-MIMO w. corrdination 4tx Cell avg 2.6




Cell-edge 0.075
(E) MU-MIMO w. corrdination 8tx Cell avg 2.6 4.18




Cell-edge 0.075 0.10
(C) Joint processing CoMP 4tx Cell avg 2.6 4.20




Cell-edge 0.075 0.09
(A) Joint processing CoMP 4tx Cell avg 2.6




Cell-edge 0.075
(E) Joint processing CoMP 8tx Cell avg 2.6




Cell-edge 0.075
(E) Rel-8 - single-layer BF 8tx Cell avg 2.6




Cell-edge 0.075
(A) Rel-8 Uncorr + intercell interference canceller Cell avg 2.6




Cell-edge 0.075
(C) Rel-8 Corrr + intercell interference canceller Cell avg 2.6




Cell-edge 0.075
(A) SU-MIMO 8tx Cell avg 2.6




Cell-edge 0.075
(C) SU-MIMO 8tx Cell avg 2.6




Cell-edge 0.075




MU-MIMO without * ：supporting up to 2 user paring;




Downlink
spectral




efficiency




Note：
MU-MIMO with *：supporting up to 4 user paring;















Deployment scenario： Urban Micro-cell
DL control channel overhead (symbol)： 3




TDD Requirement source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 2.6




Cell-edge 0.075
(B) Rel-8 Grouped Cell avg 2.6




Cell-edge 0.075
(C) Rel-8 Corr Cell avg 2.6




Cell-edge 0.075
(D) Rel-8 X-pol uncorr Cell avg 2.6




Cell-edge 0.075
(E) Rel-8 X-pol corr Cell avg 2.6




Cell-edge 0.075
(C) MU-MIMO w/o corrdination 4tx Cell avg 2.6 2.97 3.12 3.25 3.27 2.92




Cell-edge 0.075 0.09 0.09 0.09 0.10 0.08
(C) MU-MIMO w/o corrdination 4tx* Cell avg 2.6 3.56 3.52 3.32




Cell-edge 0.075 0.09 0.08 0.11
(A) MU-MIMO w/o corrdination 4tx Cell avg 2.6




Cell-edge 0.075
(E) MU-MIMO w/o corrdination 8tx Cell avg 2.6 4.01 3.52 3.38 3.45




Cell-edge 0.075 0.11 0.09 0.10 0.10
(C) MU-MIMO w. corrdination 4tx Cell avg 2.6 3.33




Cell-edge 0.075 0.09
(A) MU-MIMO w. corrdination 4tx Cell avg 2.6




Cell-edge 0.075
(E) MU-MIMO w. corrdination 8tx Cell avg 2.6 3.89




Cell-edge 0.075 0.10
(C) Joint processing CoMP 4tx Cell avg 2.6 3.92




Cell-edge 0.075 0.09
(A) Joint processing CoMP 4tx Cell avg 2.6




Cell-edge 0.075
(E) Joint processing CoMP 8tx Cell avg 2.6




Cell-edge 0.075
(E) Rel-8 - single-layer BF 8tx Cell avg 2.6




Cell-edge 0.075
(A) Rel-8 Uncorr + intercell interference canceller Cell avg 2.6




Cell-edge 0.075
(C) Rel-8 Corrr + intercell interference canceller Cell avg 2.6




Cell-edge 0.075
(A) SU-MIMO 8tx Cell avg 2.6




Cell-edge 0.075
(C) SU-MIMO 8tx Cell avg 2.6




Cell-edge 0.075




MU-MIMO without * ：supporting up to 2 user paring;




Downlink
spectral




efficiency




Note：
MU-MIMO with *：supporting up to 4 user paring;















TDD Requirement source1 source2 source3 source4 source5 source6
(A) Rel-8 UncorrTDD Cell avg 1.8 1.82 2.02 1.82 1.69 1.91 1.67




Cell-edge 0.05 0.073 0.093 0.075 0.057 0.087 0.083
IoT 5.520 9.740 9.803 10.000 9.620 9.998




(B) Rel-8 GroupedTDD Cell avg 1.8
Cell-edge 0.05
IoT




(C) Rel-8 CorrTDD Cell avg 1.8 1.78 1.99 1.80 1.62 1.82
Cell-edge 0.05 0.070 0.090 0.072 0.050 0.079
IoT 2.610 9.840 9.852 10.000 9.690




(D) Rel-8 X-pol uncorrTDD Cell avg 1.8
Cell-edge 0.05
IoT




(E) Rel-8 X-pol corrTDD Cell avg 1.8 1.90 2.31 2.29 2.22
Cell-edge 0.05 0.089 0.092 0.079 0.119
IoT 3.590 9.990 10.000 8.197




(A) SU-MIMO 2x4TDD Cell avg 1.8 2.12
Cell-edge 0.05 0.081
IoT 6.270




(A) CoMP 1x4TDD Cell avg 1.8 2.15
Cell-edge 0.05 0.083
IoT 5.460




(A) CoMP 2x4TDD Cell avg 1.8 2.35
Cell-edge 0.05 0.097
IoT 6.340




(C) CoMP 1x4TDD Cell avg 1.8
Cell-edge 0.05
IoT




(C) CoMP 2x4TDD Cell avg 1.8
Cell-edge 0.05
IoT




(A) MU-MIMO 1x4TDD Cell avg 1.8 2.34 2.16
Cell-edge 0.05 0.074 0.071
IoT 9.867




(A) MU-MIMO 2x4TDD Cell avg 1.8
Cell-edge 0.05
IoT




(C or E) MU-MIMO with 1x8TDD Cell avg 1.8 2.97
Cell-edge 0.05 0.079
IoT 10.020




(C) MU-MIMO 1x4 Cell avg 1.8 2.29
Cell-edge 0.05 0.072
IoT 9.764




Uplink spectral
efficiency/ IoT















Deployment scenario： Urban Micro-cell
DL control channel overhead (symbol)： 1




FDD Requirement source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 2.6




Cell-edge 0.075
(B) Rel-8 Grouped Cell avg 2.6




Cell-edge 0.075
(C) Rel-8 Corr Cell avg 2.6




Cell-edge 0.075
(D) Rel-8 X-pol uncorr Cell avg 2.6




Cell-edge 0.075
(E) Rel-8 X-pol corr Cell avg 2.6




Cell-edge 0.075
(C) MU-MIMO w/o corrdination 4tx Cell avg 2.6 3.24 3.38 3.88




Cell-edge 0.075 0.10 0.10 0.10
(C) MU-MIMO w/o corrdination 4tx* Cell avg 2.6 4.067




Cell-edge 0.075 0.103
(A) MU-MIMO w/o corrdination 4tx Cell avg 2.6




Cell-edge 0.075
(C/E) MU-MIMO w/o corrdination 8tx Cell avg 2.6 4.60 3.97




Cell-edge 0.075 0.18 0.11
(C) MU-MIMO w. corrdination 4tx Cell avg 2.6




Cell-edge 0.075
(A) MU-MIMO w. corrdination 4tx Cell avg 2.6




Cell-edge 0.075
(C) MU-MIMO w. corrdination 8tx Cell avg 2.6




Cell-edge 0.075
(C) Joint processing CoMP 4tx Cell avg 2.6 4.46




Cell-edge 0.075 0.14
(A) Joint processing CoMP 4tx Cell avg 2.6




Cell-edge 0.075
(C) Joint processing CoMP 8tx Cell avg 2.6




Cell-edge 0.075
(C) Rel-8 - single-layer BF 8tx Cell avg 2.6




Cell-edge 0.075
(A) Rel-8 Uncorr + intercell interference canceller Cell avg 2.6




Cell-edge 0.075
(C) Rel-8 Corrr + intercell interference canceller Cell avg 2.6




Cell-edge 0.075
(A) SU-MIMO 8tx Cell avg 2.6




Cell-edge 0.075
(C) SU-MIMO 8tx Cell avg 2.6




Cell-edge 0.075




Downlink
spectral




efficiency




Note：
MU-MIMO with *：supporting up to 4 user paring;
MU-MIMO without * ：supporting up to 2 user paring;















Deployment scenario： Urban Micro-cell
DL control channel overhead (symbol)： 2




FDD Requirement source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 2.6




Cell-edge 0.075
(B) Rel-8 Grouped Cell avg 2.6




Cell-edge 0.075
(C) Rel-8 Corr Cell avg 2.6




Cell-edge 0.075
(D) Rel-8 X-pol uncorr Cell avg 2.6




Cell-edge 0.075
(E) Rel-8 X-pol corr Cell avg 2.6




Cell-edge 0.075
(C) MU-MIMO w/o corrdination 4tx Cell avg 2.6 2.96 3.09 3.55




Cell-edge 0.075 0.09 0.09 0.10
(C) MU-MIMO w/o corrdination 4tx* Cell avg 2.6 3.714




Cell-edge 0.075 0.094
(A) MU-MIMO w/o corrdination 4tx Cell avg 2.6




Cell-edge 0.075
(C/E) MU-MIMO w/o corrdination 8tx Cell avg 2.6 4.19 3.63




Cell-edge 0.075 0.16 0.10
(C) MU-MIMO w. corrdination 4tx Cell avg 2.6




Cell-edge 0.075
(A) MU-MIMO w. corrdination 4tx Cell avg 2.6




Cell-edge 0.075
(C) MU-MIMO w. corrdination 8tx Cell avg 2.6




Cell-edge 0.075
(C) Joint processing CoMP 4tx Cell avg 2.6 4.07




Cell-edge 0.075 0.13
(A) Joint processing CoMP 4tx Cell avg 2.6




Cell-edge 0.075
(C) Joint processing CoMP 8tx Cell avg 2.6




Cell-edge 0.075
(C) Rel-8 - single-layer BF 8tx Cell avg 2.6




Cell-edge 0.075
(A) Rel-8 Uncorr + intercell interference canceller Cell avg 2.6




Cell-edge 0.075
(C) Rel-8 Corrr + intercell interference canceller Cell avg 2.6




Cell-edge 0.075
(A) SU-MIMO 8tx Cell avg 2.6




Cell-edge 0.075
(C) SU-MIMO 8tx Cell avg 2.6




Cell-edge 0.075




Downlink
spectral




efficiency




Note：
MU-MIMO with *：supporting up to 4 user paring;
MU-MIMO without * ：supporting up to 2 user paring;















Deployment scenario： Urban Micro-cell
DL control channel overhead (symbol)： 3




FDD Requirement source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 2.6




Cell-edge 0.075
(B) Rel-8 Grouped Cell avg 2.6




Cell-edge 0.075
(C) Rel-8 Corr Cell avg 2.6




Cell-edge 0.075
(D) Rel-8 X-pol uncorr Cell avg 2.6




Cell-edge 0.075
(E) Rel-8 X-pol corr Cell avg 2.6




Cell-edge 0.075
(C) MU-MIMO w/o corrdination 4tx Cell avg 2.6 2.68 2.81 3.22




Cell-edge 0.075 0.08 0.08 0.09
(C) MU-MIMO w/o corrdination 4tx* Cell avg 2.6 3.360




Cell-edge 0.075 0.085
(A) MU-MIMO w/o corrdination 4tx Cell avg 2.6




Cell-edge 0.075
(C/E) MU-MIMO w/o corrdination 8tx Cell avg 2.6 3.78 3.29




Cell-edge 0.075 0.14 0.09
(C) MU-MIMO w. corrdination 4tx Cell avg 2.6




Cell-edge 0.075
(A) MU-MIMO w. corrdination 4tx Cell avg 2.6




Cell-edge 0.075
(C) MU-MIMO w. corrdination 8tx Cell avg 2.6




Cell-edge 0.075
(C) Joint processing CoMP 4tx Cell avg 2.6 3.68




Cell-edge 0.075 0.12
(A) Joint processing CoMP 4tx Cell avg 2.6




Cell-edge 0.075
(C) Joint processing CoMP 8tx Cell avg 2.6




Cell-edge 0.075
(C) Rel-8 - single-layer BF 8tx Cell avg 2.6




Cell-edge 0.075
(A) Rel-8 Uncorr + intercell interference canceller Cell avg 2.6




Cell-edge 0.075
(C) Rel-8 Corrr + intercell interference canceller Cell avg 2.6




Cell-edge 0.075
(A) SU-MIMO 8tx Cell avg 2.6




Cell-edge 0.075
(C) SU-MIMO 8tx Cell avg 2.6




Cell-edge 0.075




Downlink
spectral




efficiency




Note：
MU-MIMO with *：supporting up to 4 user paring;
MU-MIMO without * ：supporting up to 2 user paring;















FDD Requirement source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 1.8 1.93 2.15 1.92 1.79 2.08 1.75




Cell-edge 0.05 0.078 0.092 0.079 0.053 0.095 0.066
IoT 5.400 9.980 9.892 10.000 9.565 9.998




(B) Rel-8 Grouped Cell avg 1.8
Cell-edge 0.05
IoT




(C) Rel-8 Corr Cell avg 1.8 1.93 2.09 1.90 1.67 1.98 1.68
Cell-edge 0.05 0.076 0.088 0.077 0.053 0.086 0.073
IoT 2.520 9.879 9.924 10.000 9.674 9.843




(D) Rel-8 X-pol uncorr Cell avg 1.8
Cell-edge 0.05
IoT




(E) Rel-8 X-pol corr Cell avg 1.8 2.09 2.45 2.01 2.41
Cell-edge 0.05 0.105 0.097 0.062 0.122
IoT 3.630 9.980 10.000 8.270




(A) SU-MIMO 2x4 Cell avg 1.8 2.23
Cell-edge 0.05 0.087
IoT 6.160




(A) CoMP 1x4 Cell avg 1.8 2.22
Cell-edge 0.05 0.093
IoT 6.000




(A) CoMP 2x4 Cell avg 1.8 2.45
Cell-edge 0.05 0.102
IoT 6.290




(C) CoMP 1x4 Cell avg 1.8
Cell-edge 0.05
IoT




(C) CoMP 2x4 Cell avg 1.8
Cell-edge 0.05
IoT




(A) MU-MIMO 1x4 Cell avg 1.8 2.55 2.28
Cell-edge 0.05 0.079 0.075
IoT 9.769 9.600




(A) MU-MIMO 2x4 Cell avg 1.8
Cell-edge 0.05
IoT




(C or E) MU-MIMO with 1x8 Cell avg 1.8
Cell-edge 0.05
IoT




(C) MU-MIMO 1x4 Cell avg 1.8 2.41
Cell-edge 0.05 0.077
IoT 9.986




Uplink spectral
efficiency/ IoT















Deployment scenario： Urban Macro-cell
DL control channel overhead (symbol)： 1




TDD Requiremen source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 2.2




Cell-edge 0.06
(B) Rel-8 Grouped Cell avg 2.2




Cell-edge 0.06
(C) Rel-8 Corr Cell avg 2.2




Cell-edge 0.06
(D) Rel-8 X-pol uncorr Cell avg 2.2




Cell-edge 0.06
(E) Rel-8 X-pol corr Cell avg 2.2




Cell-edge 0.06
(C) MU-MIMO w/o corrdination 4tx Cell avg 2.2 2.89 3.16 2.92 3.15 2.93




Cell-edge 0.06 0.08 0.08 0.08 0.10 0.08
(C) MU-MIMO w/o corrdination 4tx* 2.89 3.63




0.07 0.08
(A) MU-MIMO w/o corrdination 4tx Cell avg 2.2




Cell-edge 0.06
(C/E) MU-MIMO w/o corrdination 8tx Cell avg 2.2 4.22 3.78 3.51 3.41




Cell-edge 0.06 0.13 0.09 0.09 0.09
(C) MU-MIMO w. corrdination 4tx Cell avg 2.2 3.29




Cell-edge 0.06 0.09
(A) MU-MIMO w. corrdination 4tx Cell avg 2.2




Cell-edge 0.06
(C/E) MU-MIMO w. corrdination 8tx Cell avg 2.2 3.97 3.34




Cell-edge 0.06 0.11 0.11
(C) Joint processing CoMP 4tx Cell avg 2.2 3.64




Cell-edge 0.06 0.09
(A) Joint processing CoMP 4tx Cell avg 2.2




Cell-edge 0.06
(C/E) Joint processing CoMP 8tx Cell avg 2.2




Cell-edge 0.06
(E) Rel-8 - single-layer BF 8tx Cell avg 2.2




Cell-edge 0.06
(A) Rel-8 Uncorr + intercell interference canceller Cell avg 2.2




Cell-edge 0.06
(C) Rel-8 Corrr + intercell interference canceller Cell avg 2.2




Cell-edge 0.06
(A) SU-MIMO 8tx Cell avg 2.2




Cell-edge 0.06
(C) SU-MIMO 8tx Cell avg 2.2




Cell-edge 0.06




MU-MIMO without * ：supporting up to 2 user paring;




Downlink
spectral




efficiency




Note：
MU-MIMO with *：supporting up to 4 user paring;















Deployment scenario： Urban Macro-cell
DL control channel overhead (symbol)： 2




TDD Requiremen source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 2.2




Cell-edge 0.06
(B) Rel-8 Grouped Cell avg 2.2




Cell-edge 0.06
(C) Rel-8 Corr Cell avg 2.2




Cell-edge 0.06
(D) Rel-8 X-pol uncorr Cell avg 2.2




Cell-edge 0.06
(E) Rel-8 X-pol corr Cell avg 2.2




Cell-edge 0.06
(C) MU-MIMO w/o corrdination 4tx Cell avg 2.2 2.62 2.87 2.65 2.86 2.65




Cell-edge 0.06 0.07 0.08 0.07 0.09 0.07
(C) MU-MIMO w/o corrdination 4tx* 2.62 3.30




0.06 0.07
(A) MU-MIMO w/o corrdination 4tx Cell avg 2.2




Cell-edge 0.06
(C/E) MU-MIMO w/o corrdination 8tx Cell avg 2.2 3.82 3.43 3.18 3.09




Cell-edge 0.06 0.11 0.08 0.08 0.08
(C) MU-MIMO w. corrdination 4tx Cell avg 2.2 2.99




Cell-edge 0.06 0.08
(A) MU-MIMO w. corrdination 4tx Cell avg 2.2




Cell-edge 0.06
(C/E) MU-MIMO w. corrdination 8tx Cell avg 2.2 3.60 3.03




Cell-edge 0.06 0.10 0.10
(C) Joint processing CoMP 4tx Cell avg 2.2 3.30




Cell-edge 0.06 0.08
(A) Joint processing CoMP 4tx Cell avg 2.2




Cell-edge 0.06
(C/E) Joint processing CoMP 8tx Cell avg 2.2




Cell-edge 0.06
(E) Rel-8 - single-layer BF 8tx Cell avg 2.2




Cell-edge 0.06
(A) Rel-8 Uncorr + intercell interference canceller Cell avg 2.2




Cell-edge 0.06
(C) Rel-8 Corrr + intercell interference canceller Cell avg 2.2




Cell-edge 0.06
(A) SU-MIMO 8tx Cell avg 2.2




Cell-edge 0.06
(C) SU-MIMO 8tx Cell avg 2.2




Cell-edge 0.06




MU-MIMO without * ：supporting up to 2 user paring;




Downlink
spectral




efficiency




Note：
MU-MIMO with *：supporting up to 4 user paring;















Deployment scenario： Urban Macro-cell
DL control channel overhead (symbol)： 3




TDD Requiremen source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 2.2




Cell-edge 0.06
(B) Rel-8 Grouped Cell avg 2.2




Cell-edge 0.06
(C) Rel-8 Corr Cell avg 2.2




Cell-edge 0.06
(D) Rel-8 X-pol uncorr Cell avg 2.2




Cell-edge 0.06
(E) Rel-8 X-pol corr Cell avg 2.2




Cell-edge 0.06
(C) MU-MIMO w/o corrdination 4tx Cell avg 2.2 2.44 2.67 2.47 2.66 2.47




Cell-edge 0.06 0.06 0.07 0.06 0.08 0.07
(C) MU-MIMO w/o corrdination 4tx* 2.44 3.07




0.06 0.07
(A) MU-MIMO w/o corrdination 4tx Cell avg 2.2




Cell-edge 0.06
(C/E) MU-MIMO w/o corrdination 8tx Cell avg 2.2 3.56 3.19 2.97 2.88




Cell-edge 0.06 0.11 0.08 0.08 0.08
(C) MU-MIMO w. corrdination 4tx Cell avg 2.2 2.78




Cell-edge 0.06 0.08
(A) MU-MIMO w. corrdination 4tx Cell avg 2.2




Cell-edge 0.06
(C/E) MU-MIMO w. corrdination 8tx Cell avg 2.2 3.35 2.82




Cell-edge 0.06 0.09 0.09
(C) Joint processing CoMP 4tx Cell avg 2.2 3.07




Cell-edge 0.06 0.08
(A) Joint processing CoMP 4tx Cell avg 2.2




Cell-edge 0.06
(C/E) Joint processing CoMP 8tx Cell avg 2.2




Cell-edge 0.06
(E) Rel-8 - single-layer BF 8tx Cell avg 2.2




Cell-edge 0.06
(A) Rel-8 Uncorr + intercell interference canceller Cell avg 2.2




Cell-edge 0.06
(C) Rel-8 Corrr + intercell interference canceller Cell avg 2.2




Cell-edge 0.06
(A) SU-MIMO 8tx Cell avg 2.2




Cell-edge 0.06
(C) SU-MIMO 8tx Cell avg 2.2




Cell-edge 0.06




MU-MIMO without * ：supporting up to 2 user paring;




Downlink
spectral




efficiency




Note：
MU-MIMO with *：supporting up to 4 user paring;















TDD Requiremen source1 source2 source3 source4 source5 source6
(A) Rel-8 UncorrTDD Cell avg 1.4 1.51 1.56 1.45 1.43 1.66 1.40




Cell-edge 0.03 0.075 0.068 0.069 0.050 0.079 0.053
IoT 5.120 9.990 9.787 10.000 9.892 9.773




(B) Rel-8 GroupedTDD Cell avg 1.4
Cell-edge 0.03
IoT




(C) Rel-8 CorrTDD Cell avg 1.4 1.42 1.53 1.41 1.32 1.55 1.33
Cell-edge 0.03 0.074 0.062 0.066 0.050 0.071 0.046
IoT 2.430 9.870 9.523 10.000 9.970 9.397




(D) Rel-8 X-pol uncorrTDD Cell avg 1.4
Cell-edge 0.03
IoT




(E) Rel-8 X-pol corrTDD Cell avg 1.4 1.44 1.85 1.89
Cell-edge 0.03 0.075 0.074 0.101
IoT 3.300 9.630 8.161




(A) SU-MIMO 2x4TDD Cell avg 1.4 1.73
Cell-edge 0.03 0.083
IoT 5.400




(A) CoMP 1x4TDD Cell avg 1.4 1.89
Cell-edge 0.03 0.093
IoT 5.100




(A) CoMP 2x4TDD Cell avg 1.4 2.06
Cell-edge 0.03 0.100
IoT 5.360




(C) CoMP 1x4TDD Cell avg 1.4 1.86
Cell-edge 0.03 0.090
IoT 5.100




(C) CoMP 2x4TDD Cell avg 1.4 2.00
Cell-edge 0.03 0.097
IoT 5.360




(A) MU-MIMO 1x4TDD Cell avg 1.96
Cell-edge 0.064
IoT 9.540




(A) MU-MIMO 2x4TDD Cell avg
Cell-edge
IoT




(C or E) MU-MIMO with 1x8TDD 2.74
0.076
9.910




(C) MU-MIMO 1x4 1.87
0.062
9.734




Uplink spectral
efficiency / IoT















Deployment scenario： Urban Macro-cell
DL control channel overhead (symbol)： 1




FDD Requiremen source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 2.2




Cell-edge 0.06
(B) Rel-8 Grouped Cell avg 2.2




Cell-edge 0.06
(C) Rel-8 Corr Cell avg 2.2




Cell-edge 0.06
(D) Rel-8 X-pol uncorr Cell avg 2.2




Cell-edge 0.06
(E) Rel-8 X-pol corr Cell avg 2.2




Cell-edge 0.06
(C) MU-MIMO w/o corrdination 4tx Cell avg 2.2 2.76 2.89




Cell-edge 0.06 0.07 0.08




(A) MU-MIMO w/o corrdination 4tx Cell avg 2.2
Cell-edge 0.06




(C) MU-MIMO w/o corrdination 8tx Cell avg 2.2 3.52 3.02
Cell-edge 0.06 0.12 0.08




(C) MU-MIMO w. corrdination 4tx Cell avg 2.2 3.16
Cell-edge 0.06 0.08




(A) MU-MIMO w. corrdination 4tx Cell avg 2.2
Cell-edge 0.06




(C) MU-MIMO w. corrdination 8tx Cell avg 2.2 3.55
Cell-edge 0.06 0.11




(C) Joint processing CoMP 4tx Cell avg 2.2 3.11
Cell-edge 0.06 0.08




(A) Joint processing CoMP 4tx Cell avg 2.2
Cell-edge 0.06




(C) Joint processing CoMP 8tx Cell avg 2.2
Cell-edge 0.06




(C) Rel-8 - single-layer BF 8tx Cell avg 2.2
Cell-edge 0.06




(A) Rel-8 Uncorr + intercell interference canceller Cell avg 2.2
Cell-edge 0.06




(C) Rel-8 Corrr + intercell interference canceller Cell avg 2.2
Cell-edge 0.06




(A) SU-MIMO 8tx Cell avg 2.2
Cell-edge 0.06




(C) SU-MIMO 8tx Cell avg 2.2
Cell-edge 0.06




Downlink
spectral




efficiency




Note：
MU-MIMO with *：supporting up to 4 user paring;
MU-MIMO without * ：supporting up to 2 user paring;















Deployment scenario： Urban Macro-cell
DL control channel overhead (symbol)： 2




FDD Requiremen source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 2.2




Cell-edge 0.06
(B) Rel-8 Grouped Cell avg 2.2




Cell-edge 0.06
(C) Rel-8 Corr Cell avg 2.2




Cell-edge 0.06
(D) Rel-8 X-pol uncorr Cell avg 2.2




Cell-edge 0.06
(E) Rel-8 X-pol corr Cell avg 2.2




Cell-edge 0.06
(C) MU-MIMO w/o corrdination 4tx Cell avg 2.2 2.52 2.65




Cell-edge 0.06 0.07 0.07




(A) MU-MIMO w/o corrdination 4tx Cell avg 2.2
Cell-edge 0.06




(C) MU-MIMO w/o corrdination 8tx Cell avg 2.2 3.21 2.76
Cell-edge 0.06 0.11 0.08




(C) MU-MIMO w. corrdination 4tx Cell avg 2.2 2.89
Cell-edge 0.06 0.07




(A) MU-MIMO w. corrdination 4tx Cell avg 2.2
Cell-edge 0.06




(C) MU-MIMO w. corrdination 8tx Cell avg 2.2 3.25
Cell-edge 0.06 0.10




(C) Joint processing CoMP 4tx Cell avg 2.2 2.84
Cell-edge 0.06 0.08




(A) Joint processing CoMP 4tx Cell avg 2.2
Cell-edge 0.06




(C) Joint processing CoMP 8tx Cell avg 2.2
Cell-edge 0.06




(C) Rel-8 - single-layer BF 8tx Cell avg 2.2
Cell-edge 0.06




(A) Rel-8 Uncorr + intercell interference canceller Cell avg 2.2
Cell-edge 0.06




(C) Rel-8 Corrr + intercell interference canceller Cell avg 2.2
Cell-edge 0.06




(A) SU-MIMO 8tx Cell avg 2.2
Cell-edge 0.06




(C) SU-MIMO 8tx Cell avg 2.2
Cell-edge 0.06




Downlink
spectral




efficiency




Note：
MU-MIMO with *：supporting up to 4 user paring;
MU-MIMO without * ：supporting up to 2 user paring;















Deployment scenario： Urban Macro-cell
DL control channel overhead (symbol)： 3




FDD Requiremen source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 2.2




Cell-edge 0.06
(B) Rel-8 Grouped Cell avg 2.2




Cell-edge 0.06
(C) Rel-8 Corr Cell avg 2.2




Cell-edge 0.06
(D) Rel-8 X-pol uncorr Cell avg 2.2




Cell-edge 0.06
(E) Rel-8 X-pol corr Cell avg 2.2




Cell-edge 0.06
(C) MU-MIMO w/o corrdination 4tx Cell avg 2.2 2.28 2.40




Cell-edge 0.06 0.06 0.07




(A) MU-MIMO w/o corrdination 4tx Cell avg 2.2
Cell-edge 0.06




(C) MU-MIMO w/o corrdination 8tx Cell avg 2.2 2.89 2.50
Cell-edge 0.06 0.10 0.07




(C) MU-MIMO w. corrdination 4tx Cell avg 2.2 2.62
Cell-edge 0.06 0.07




(A) MU-MIMO w. corrdination 4tx Cell avg 2.2
Cell-edge 0.06




(C) MU-MIMO w. corrdination 8tx Cell avg 2.2 2.95
Cell-edge 0.06 0.09




(C) Joint processing CoMP 4tx Cell avg 2.2 2.57
Cell-edge 0.06 0.07




(A) Joint processing CoMP 4tx Cell avg 2.2
Cell-edge 0.06




(C) Joint processing CoMP 8tx Cell avg 2.2
Cell-edge 0.06




(C) Rel-8 - single-layer BF 8tx Cell avg 2.2
Cell-edge 0.06




(A) Rel-8 Uncorr + intercell interference canceller Cell avg 2.2
Cell-edge 0.06




(C) Rel-8 Corrr + intercell interference canceller Cell avg 2.2
Cell-edge 0.06




(A) SU-MIMO 8tx Cell avg 2.2
Cell-edge 0.06




(C) SU-MIMO 8tx Cell avg 2.2
Cell-edge 0.06




Downlink
spectral




efficiency




Note：
MU-MIMO with *：supporting up to 4 user paring;
MU-MIMO without * ：supporting up to 2 user paring;















FDD Requiremen source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 1.4 1.55 1.59 1.53 1.48 1.79 1.45




Cell-edge 0.03 0.078 0.072 0.071 0.059 0.086 0.061
IoT 5.140 8.740 9.822 10.000 9.874 9.752




(B) Rel-8 Grouped Cell avg 1.4
Cell-edge 0.03
IoT




(C) Rel-8 Corr Cell avg 1.4 1.50 1.57 1.48 1.41 1.69 1.41
Cell-edge 0.03 0.077 0.069 0.070 0.054 0.077 0.048
IoT 2.380 8.360 9.562 10.000 9.965 9.375




(D) Rel-8 X-pol uncorr Cell avg 1.4
Cell-edge 0.03
IoT




(E) Rel-8 X-pol corr Cell avg 1.4 1.51 1.88 1.95 2.04
Cell-edge 0.03 0.081 0.075 0.072 0.108
IoT 3.210 9.950 8.500 8.172




(A) SU-MIMO 2x4 Cell avg 1.4 1.77
Cell-edge 0.03 0.086
IoT 5.300




(A) CoMP 1x4 Cell avg 1.4 1.95
Cell-edge 0.03 0.096
IoT 5.046




(A) CoMP 2x4 Cell avg 1.4 2.11
Cell-edge 0.03 0.102
IoT 5.380




(C) CoMP 1x4 Cell avg 1.4 1.89
Cell-edge 0.03 0.095
IoT 5.046




(C) CoMP 2x4 Cell avg 1.4 2.05
Cell-edge 0.03 0.099
IoT 5.380




(A) MU-MIMO 1x4 Cell avg 2.07
Cell-edge 0.068
IoT 9.670




(A) MU-MIMO 2x4 Cell avg
Cell-edge
IoT




(C or E) MU-MIMO with 1x8




(C) MU-MIMO 1x4 1.94
0.065
9.786




Uplink spectral
efficiency / IoT















Deployment scenario： Rural Macro-cell
DL control channel overhead (symbol)： 1




TDD Requirement source1 source2 source3 source4 source5 sourcr6
(A) Rel-8 Uncorr Cell avg 1.1 2.12 1.98 1.68 2.16 1.70 1.66




Cell-edge 0.04 0.08 0.06 0.05 0.06 0.05 0.05
(B) Rel-8 Grouped Cell avg 1.1




Cell-edge 0.04
(C) Rel-8 Corr Cell avg 1.1 2.32 2.18 1.85 2.37 1.87 1.84




Cell-edge 0.04 0.10 0.08 0.07 0.08 0.06 0.07
(D) Rel-8 X-pol uncorr Cell avg 1.1




Cell-edge 0.04
(E) Rel-8 X-pol corr Cell avg 1.1 2.04




Cell-edge 0.04 0.08
(C) MU-MIMO w/o corrdination 4tx Cell avg 1.1 3.36 3.30 4.02 3.37




Cell-edge 0.04 0.10 0.108 0.10 0.10
(C) MU-MIMO w/o corrdination 4tx* Cell avg 1.1 4.37 3.92 3.99




Cell-edge 0.04 0.09 0.10 0.103
(A) MU-MIMO w/o corrdination 4tx Cell avg 1.1




Cell-edge 0.04
(C/E) MU-MIMO w/o corrdination 8tx Cell avg 1.1 4.04 3.92




Cell-edge 0.04 0.11 0.13
(C) MU-MIMO w. corrdination 4tx Cell avg 1.1




Cell-edge 0.04
(A) MU-MIMO w. corrdination 4tx Cell avg 1.1




Cell-edge 0.04
(C/E) MU-MIMO w. corrdination 8tx Cell avg 1.1




Cell-edge 0.04
(C) Joint processing CoMP 4tx Cell avg 1.1




Cell-edge 0.04
(A) Joint processing CoMP 4tx Cell avg 1.1




Cell-edge 0.04
(C/E) Joint processing CoMP 8tx Cell avg 1.1




Cell-edge 0.04
C/(E) Rel-8 - single-layer BF 8tx Cell avg 1.1 2.61 2.38 2.34 2.60




Cell-edge 0.04 0.13 0.09 0.13 0.10
(A) Rel-8 Uncorr + intercell interference canceller Cell avg 1.1




Cell-edge 0.04
(C) Rel-8 Corrr + intercell interference canceller Cell avg 1.1




Cell-edge 0.04
(A) SU-MIMO 8tx Cell avg 1.1




Cell-edge 0.04
(C) SU-MIMO 8tx Cell avg 1.1




Cell-edge 0.04




MU-MIMO without * ：supporting up to 2 user paring;




Downlink
spectral




efficiency




Note：
MU-MIMO with *：supporting up to 4 user paring;















Deployment scenario： Rural Macro-cell
DL control channel overhead (symbol)： 2




TDD Requirement source1 source2 source3 source4 source5 sourcr6
(A) Rel-8 Uncorr Cell avg 1.1 1.98 1.85 1.57 2.02 1.59 1.55




Cell-edge 0.04 0.07 0.06 0.05 0.06 0.05 0.05
(B) Rel-8 Grouped Cell avg 1.1




Cell-edge 0.04
(C) Rel-8 Corr Cell avg 1.1 2.17 2.04 1.73 2.22 1.75 1.72




Cell-edge 0.04 0.09 0.07 0.07 0.08 0.05 0.06
(D) Rel-8 X-pol uncorr Cell avg 1.1




Cell-edge 0.04
(E) Rel-8 X-pol corr Cell avg 1.1 1.91




Cell-edge 0.04 0.08
(C) MU-MIMO w/o corrdination 4tx Cell avg 1.1 3.04 3.00 3.64 3.05




Cell-edge 0.04 0.09 0.098 0.09 0.09
(C) MU-MIMO w/o corrdination 4tx* Cell avg 1.1 3.96 3.55 3.62




Cell-edge 0.04 0.08 0.09 0.093
(A) MU-MIMO w/o corrdination 4tx Cell avg 1.1




Cell-edge 0.04
(C/E) MU-MIMO w/o corrdination 8tx Cell avg 1.1 3.67 3.55




Cell-edge 0.04 0.10 0.11
(C) MU-MIMO w. corrdination 4tx Cell avg 1.1




Cell-edge 0.04
(A) MU-MIMO w. corrdination 4tx Cell avg 1.1




Cell-edge 0.04
(C/E) MU-MIMO w. corrdination 8tx Cell avg 1.1




Cell-edge 0.04
(C) Joint processing CoMP 4tx Cell avg 1.1




Cell-edge 0.04
(A) Joint processing CoMP 4tx Cell avg 1.1




Cell-edge 0.04
(C/E) Joint processing CoMP 8tx Cell avg 1.1




Cell-edge 0.04
C/(E) Rel-8 - single-layer BF 8tx Cell avg 1.1 2.37 2.16 2.12 2.36




Cell-edge 0.04 0.12 0.08 0.11 0.09
(A) Rel-8 Uncorr + intercell interference canceller Cell avg 1.1




Cell-edge 0.04
(C) Rel-8 Corrr + intercell interference canceller Cell avg 1.1




Cell-edge 0.04
(A) SU-MIMO 8tx Cell avg 1.1




Cell-edge 0.04
(C) SU-MIMO 8tx Cell avg 1.1




Cell-edge 0.04




MU-MIMO without * ：supporting up to 2 user paring;




Downlink
spectral




efficiency




Note：
MU-MIMO with *：supporting up to 4 user paring;















Deployment scenario： Rural Macro-cell
DL control channel overhead (symbol)： 3




TDD Requirement source1 source2 source3 source4 source5 sourcr6
(A) Rel-8 Uncorr Cell avg 1.1 1.84 1.73 1.46 1.89 1.48 1.45




Cell-edge 0.04 0.07 0.05 0.05 0.05 0.04 0.04
(B) Rel-8 Grouped Cell avg 1.1




Cell-edge 0.04
(C) Rel-8 Corr Cell avg 1.1 2.02 1.90 1.61 2.06 1.63 1.60




Cell-edge 0.04 0.08 0.07 0.06 0.07 0.05 0.06
(D) Rel-8 X-pol uncorr Cell avg 1.1




Cell-edge 0.04
(E) Rel-8 X-pol corr Cell avg 1.1 1.78




Cell-edge 0.04 0.07
(C) MU-MIMO w/o corrdination 4tx Cell avg 1.1 2.83 2.79 3.39 2.85




Cell-edge 0.04 0.08 0.091 0.09 0.09
(C) MU-MIMO w/o corrdination 4tx* Cell avg 1.1 3.69 3.31 3.37




Cell-edge 0.04 0.07 0.08 0.087
(A) MU-MIMO w/o corrdination 4tx Cell avg 1.1




Cell-edge 0.04
(C/E) MU-MIMO w/o corrdination 8tx Cell avg 1.1 3.42 3.31




Cell-edge 0.04 0.09 0.11
(C) MU-MIMO w. corrdination 4tx Cell avg 1.1




Cell-edge 0.04
(A) MU-MIMO w. corrdination 4tx Cell avg 1.1




Cell-edge 0.04
(C/E) MU-MIMO w. corrdination 8tx Cell avg 1.1




Cell-edge 0.04
(C) Joint processing CoMP 4tx Cell avg 1.1




Cell-edge 0.04
(A) Joint processing CoMP 4tx Cell avg 1.1




Cell-edge 0.04
(C/E) Joint processing CoMP 8tx Cell avg 1.1




Cell-edge 0.04
C/(E) Rel-8 - single-layer BF 8tx Cell avg 1.1 2.20 2.00 1.97 2.19




Cell-edge 0.04 0.11 0.07 0.11 0.09
(A) Rel-8 Uncorr + intercell interference canceller Cell avg 1.1




Cell-edge 0.04
(C) Rel-8 Corrr + intercell interference canceller Cell avg 1.1




Cell-edge 0.04
(A) SU-MIMO 8tx Cell avg 1.1




Cell-edge 0.04
(C) SU-MIMO 8tx Cell avg 1.1




Cell-edge 0.04




MU-MIMO without * ：supporting up to 2 user paring;




Downlink
spectral




efficiency




Note：
MU-MIMO with *：supporting up to 4 user paring;















TDD Requirement source1 source2 source3 source4 source5 source6
(A) Rel-8 UncorrTDD Cell avg 0.7 1.90 1.88 1.80 1.74 1.88 1.74




Cell-edge 0.015 0.103 0.099 0.099 0.087 0.094 0.081
IoT 4.780 9.690 9.728 8.000 9.493 9.402




(B) Rel-8 GroupedTDD Cell avg 0.7
Cell-edge 0.015
IoT




(C) Rel-8 CorrTDD Cell avg 0.7 1.80 1.84 1.76 1.58 1.76 1.57
Cell-edge 0.015 0.095 0.098 0.094 0.075 0.078 0.067
IoT 1.890 9.970 9.773 8.000 9.684 9.564




(D) Rel-8 X-pol uncorrTDD Cell avg 0.7
Cell-edge 0.015
IoT




(E) Rel-8 X-pol corrTDD Cell avg 0.7 1.70 2.21 2.05
Cell-edge 0.015 0.094 0.112 0.106
IoT 3.180 9.780 7.403




(A) SU-MIMO 2x4TDD Cell avg 0.7 2.25
Cell-edge 0.015 0.127
IoT 9.020




(A) CoMP 1x4TDD Cell avg 0.7 2.23
Cell-edge 0.015 0.125
IoT 8.390




(A) CoMP 2x4TDD Cell avg 0.7 2.52
Cell-edge 0.015 0.153
IoT 9.050




(C) CoMP 1x4TDD Cell avg 0.7
Cell-edge 0.015
IoT




(C) CoMP 2x4TDD Cell avg 0.7
Cell-edge 0.015
IoT




(A) MU-MIMO 1x4TDD Cell avg 0.7 2.06 2.09
Cell-edge 0.015 0.094 0.098
IoT 9.894 9.500




(A) MU-MIMO 2x4TDD Cell avg 0.7
Cell-edge 0.015
IoT




(C or E) MU-MIMO with 1x8TDD Cell avg 0.7 2.64
Cell-edge 0.015 0.101
IoT 10.110




(C) MU-MIMO 1x4 2.01
0.089
9.798




Uplink spectral
efficiency / IoT















Deployment scenario： Rural Macro-cell
DL control channel overhead (symbol)： 1




FDD Requirement source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 1.1 2.21 1.98 1.88 2.29 1.74 1.45




Cell-edge 0.04 0.08 0.06 0.06 0.07 0.05 0.05
(B) Rel-8 Grouped Cell avg 1.1




Cell-edge 0.04
(C) Rel-8 Corr Cell avg 1.1 2.44 2.17 2.07 2.47 1.92 1.62




Cell-edge 0.04 0.10 0.08 0.08 0.08 0.06 0.05
(D) Rel-8 X-pol uncorr Cell avg 1.1




Cell-edge 0.04
(E) Rel-8 X-pol corr Cell avg 1.1 2.15




Cell-edge 0.04 0.09
(C) MU-MIMO w/o corrdination 4tx Cell avg 1.1 3.59




Cell-edge 0.04 0.11
(C) MU-MIMO w/o corrdination 4tx* Cell avg 1.1 4.42




Cell-edge 0.04 0.08
(A) MU-MIMO w/o corrdination 4tx Cell avg 1.1




Cell-edge 0.04
(E) MU-MIMO w/o corrdination 8tx Cell avg 1.1 4.08




Cell-edge 0.04 0.13
(C) MU-MIMO w. corrdination 4tx Cell avg 1.1




Cell-edge 0.04
(A) MU-MIMO w. corrdination 4tx Cell avg 1.1




Cell-edge 0.04
(C) MU-MIMO w. corrdination 8tx Cell avg 1.1




Cell-edge 0.04
(C) Joint processing CoMP 4tx Cell avg 1.1




Cell-edge 0.04
(A) Joint processing CoMP 4tx Cell avg 1.1




Cell-edge 0.04
(C) Joint processing CoMP 8tx Cell avg 1.1




Cell-edge 0.04
(C) Rel-8 - single-layer BF 8tx Cell avg 1.1




Cell-edge 0.04
(A) Rel-8 Uncorr + intercell interference canceller Cell avg 1.1




Cell-edge 0.04
(C) Rel-8 Corrr + intercell interference canceller Cell avg 1.1




Cell-edge 0.04
(A) SU-MIMO 8tx Cell avg 1.1




Cell-edge 0.04
(C) SU-MIMO 8tx Cell avg 1.1




Cell-edge 0.04




Downlink
spectral




efficiency




Note：
MU-MIMO with *：supporting up to 4 user paring;
MU-MIMO without * ：supporting up to 2 user paring;















Deployment scenario： Rural Macro-cell
DL control channel overhead (symbol)： 2




FDD Requirement source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 1.1 2.08 1.86 1.77 2.15 1.64 1.45




Cell-edge 0.04 0.08 0.06 0.06 0.06 0.05 0.05
(B) Rel-8 Grouped Cell avg 1.1




Cell-edge 0.04
(C) Rel-8 Corr Cell avg 1.1 2.29 2.04 1.94 2.32 1.80 1.62




Cell-edge 0.04 0.10 0.07 0.08 0.08 0.06 0.05
(D) Rel-8 X-pol uncorr Cell avg 1.1




Cell-edge 0.04
(E) Rel-8 X-pol corr Cell avg 1.1 2.02




Cell-edge 0.04 0.08
(C) MU-MIMO w/o corrdination 4tx Cell avg 1.1 3.29




Cell-edge 0.04 0.10
(C) MU-MIMO w/o corrdination 4tx* Cell avg 1.1 4.03




Cell-edge 0.04 0.07
(A) MU-MIMO w/o corrdination 4tx Cell avg 1.1




Cell-edge 0.04
(E) MU-MIMO w/o corrdination 8tx Cell avg 1.1 3.73




Cell-edge 0.04 0.12
(C) MU-MIMO w. corrdination 4tx Cell avg 1.1




Cell-edge 0.04
(A) MU-MIMO w. corrdination 4tx Cell avg 1.1




Cell-edge 0.04
(C) MU-MIMO w. corrdination 8tx Cell avg 1.1




Cell-edge 0.04
(C) Joint processing CoMP 4tx Cell avg 1.1




Cell-edge 0.04
(A) Joint processing CoMP 4tx Cell avg 1.1




Cell-edge 0.04
(C) Joint processing CoMP 8tx Cell avg 1.1




Cell-edge 0.04
(C) Rel-8 - single-layer BF 8tx Cell avg 1.1




Cell-edge 0.04
(A) Rel-8 Uncorr + intercell interference canceller Cell avg 1.1




Cell-edge 0.04
(C) Rel-8 Corrr + intercell interference canceller Cell avg 1.1




Cell-edge 0.04
(A) SU-MIMO 8tx Cell avg 1.1




Cell-edge 0.04
(C) SU-MIMO 8tx Cell avg 1.1




Cell-edge 0.04




Downlink
spectral




efficiency




Note：
MU-MIMO with *：supporting up to 4 user paring;
MU-MIMO without * ：supporting up to 2 user paring;















Deployment scenario： Rural Macro-cell
DL control channel overhead (symbol)： 3




FDD Requirement source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 1.1 1.88 1.69 1.60 1.95 1.48 1.45




Cell-edge 0.04 0.07 0.05 0.05 0.06 0.05 0.05
(B) Rel-8 Grouped Cell avg 1.1




Cell-edge 0.04
(C) Rel-8 Corr Cell avg 1.1 2.08 1.85 1.76 2.10 1.63 1.62




Cell-edge 0.04 0.09 0.07 0.07 0.07 0.05 0.05
(D) Rel-8 X-pol uncorr Cell avg 1.1




Cell-edge 0.04
(E) Rel-8 X-pol corr Cell avg 1.1 1.83




Cell-edge 0.04 0.07
(C) MU-MIMO w/o corrdination 4tx Cell avg 1.1 2.98




Cell-edge 0.04 0.09
(C) MU-MIMO w/o corrdination 4tx* Cell avg 1.1 3.65




Cell-edge 0.04 0.07
(A) MU-MIMO w/o corrdination 4tx Cell avg 1.1




Cell-edge 0.04
(E) MU-MIMO w/o corrdination 8tx Cell avg 1.1 3.38




Cell-edge 0.04 0.11
(C) MU-MIMO w. corrdination 4tx Cell avg 1.1




Cell-edge 0.04
(A) MU-MIMO w. corrdination 4tx Cell avg 1.1




Cell-edge 0.04
(C) MU-MIMO w. corrdination 8tx Cell avg 1.1




Cell-edge 0.04
(C) Joint processing CoMP 4tx Cell avg 1.1




Cell-edge 0.04
(A) Joint processing CoMP 4tx Cell avg 1.1




Cell-edge 0.04
(C) Joint processing CoMP 8tx Cell avg 1.1




Cell-edge 0.04
(C) Rel-8 - single-layer BF 8tx Cell avg 1.1




Cell-edge 0.04
(A) Rel-8 Uncorr + intercell interference canceller Cell avg 1.1




Cell-edge 0.04
(C) Rel-8 Corrr + intercell interference canceller Cell avg 1.1




Cell-edge 0.04
(A) SU-MIMO 8tx Cell avg 1.1




Cell-edge 0.04
(C) SU-MIMO 8tx Cell avg 1.1




Cell-edge 0.04




Downlink
spectral




efficiency




Note：
MU-MIMO with *：supporting up to 4 user paring;
MU-MIMO without * ：supporting up to 2 user paring;















FDD Requirement source1 source2 source3 source4 source5 source6
(A) Rel-8 Uncorr Cell avg 0.7 1.87 1.93 1.89 1.78 2.03 1.75




Cell-edge 0.015 0.104 0.105 0.104 0.088 0.101 0.082
IoT 4.850 9.353 9.772 8.000 9.482 9.197




(B) Rel-8 Grouped Cell avg 0.7
Cell-edge 0.015
IoT




(C) Rel-8 Corr Cell avg 0.7 1.85 1.95 1.84 1.60 1.88 1.59
Cell-edge 0.015 0.100 0.108 0.100 0.074 0.084 0.069
IoT 1.930 9.564 9.633 8.000 9.691 9.657




(D) Rel-8 X-pol uncorr Cell avg 0.7
Cell-edge 0.015
IoT




(E) Rel-8 X-pol corr Cell avg 0.7 1.74 2.37 1.95 2.21
Cell-edge 0.015 0.100 0.118 0.090 0.113
IoT 3.130 9.332 8.000 7.456




(A) SU-MIMO 2x4 Cell avg 0.7 2.32
Cell-edge 0.015 0.129
IoT 9.020




(A) CoMP 1x4 Cell avg 0.7 2.31
Cell-edge 0.015 0.129
IoT 8.560




(A) CoMP 2x4 Cell avg 0.7 2.58
Cell-edge 0.015 0.154
IoT 9.020




(C) CoMP 1x4 Cell avg 0.7
Cell-edge 0.015
IoT




(C) CoMP 2x4 Cell avg 0.7
Cell-edge 0.015
IoT




(A) MU-MIMO 1x4 Cell avg 0.7 2.19 2.19
Cell-edge 0.015 0.097 0.103
IoT 9.945 9.300




(A) MU-MIMO 2x4 Cell avg 0.7
Cell-edge 0.015
IoT




(C or E) MU-MIMO with 1x8 Cell avg 0.7
Cell-edge 0.015
IoT




(C) MU-MIMO 1x4 2.14
0.093
9.832




Uplink spectral
efficiency / IoT















VoIP capacity




Source2 Average-ChEG Source2 Source1 Source3 Source4 Average-ChEG Antenna E Source2
UL 148 148 UL 146 110 128 145 132 UL
DL 139 139 DL 144 144 - 140 143 DL
Min 139 139 Min 144 110 - 140 131 Min
Requirement 50 Requirement 50 50 50 50 Requirement
IoT in UL 9.23 IoT in UL 9.45 4.5 2.6
UL 100 100 UL 99 95 62 70 82 UL
DL 81 81 DL 83 71 - 80 78 DL
Min 81 81 Min 83 71 - 70 75 Min
Requirement 40 Requirement 40 40 40 40 Requirement
IoT in UL 9.87 IoT in UL 9.93 10.5 10 10
UL 96 96 UL 94 >85 68 65 76 UL
DL 70 70 DL 72 70 - 80 74 DL
Min 70 70 Min 72 70 - 65 69 Min
Requirement 40 Requirement 40 40 40 40 Requirement
IoT in UL 9.93 IoT in UL 9.96 10.2 10
UL 104 104 UL 103 >90 82 90 92 UL
DL 99 99 DL 102 90 - 90 94 DL
Min 99 99 Min 102 90 - 90 94 Min
Requirement 30 Requirement 30 30 30 30 30 Requirement
IoT in UL 9.89 IoT in UL 10.03 9.3 8




CATT
Source2 Average Source2 Source1 Source3 Source4 Average Antenna E Source2




UL 139 139 UL 138 118 135 130 UL
DL 138 138 DL 142 147 135 141 DL
Min 138 138 Min 138 118 135 130 Min 0
Requirement 50 Requirement 50 50 50 Requirement 50
IoT in UL 9.29 9 IoT in UL 9.55 2.6 9.21
UL 96 96 UL 94 70 74 79 UL 110
DL 80 80 DL 82 >70 80 81 DL 96
Min 80 80 Min 82 70 74 75 Min 96
Requirement 40 Requirement 40 40 40 Requirement 40
IoT in UL 9.92 IoT in UL 9.98 10 10 IoT in UL 10.08
UL 90 90 UL 89 67 67 74 UL 104
DL 69 69 DL 70 >70 70 70 DL 82
Min 69 69 Min 70 67 67 68 Min 82
Requirement 40 Requirement 40 40 40 Requirement 40
IoT in UL 9.88 IoT in UL 9.26 10 IoT in UL 9.69
UL 99 99 UL 97 88 92 92 UL 123
DL 98 98 DL 100 >90 95 98 DL 109
Min 98 98 Min 97 88 92 92 Min 109
Requirement 30 Requirement 30 30 30 Requirement 30
IoT in UL 9.79 IoT in UL 9.97 8 IoT in UL 9.97




Umi-TDD
Antenna E




Indoor-FDD
Antenna A




Umi-FDD
Antenna A




Indoor -TDD
Antenna C




Indoor-FDD
Antenna C




Umi-FDD
Antenna C




Uma-FDD
Antenna A




Rma-FDD
Antenna A




Uma-FDD
Antenna C




Rma-FDD
Antenna C




Rma-TDD
Antenna A




Indoor-TDD
Antenna A




Rma-TDD
Antenna E




Umi-TDD
Antenna C




Uma-TDD
Antenna C




Rma-TDD
Antenna C




Uma-TDD
Antenna E




Umi-TDD
Antenna A




Uma-TDD
Antenna A




Indoor-TDD
Antenna E




Indoor-FDD
Antenna E




Umi-FDD
Antenna E




Uma-FDD
Antenna E




Rma-FDD
Antenna E















Media SINR 




Source2 Source1 Source3 Source5 Source4 Source2 Source1 Source3 Source5 Source4 Source2 Source1 Source3 Source5 Source4 Source2 Source1 Source3 Source5 Source4
Median SINR 14.28 13.66 13.60 12.79 12.69 4.48 4.75 5.24 4.07 4.01 4.00 4.00 4.87 3.87 3.96 5.24 5.24 5.96 4.93 4.77
Percentile




0.00 -6.35 -4.41 -6.86 -6.78 -6.68 -13.35 -18.58 -13.26 -17.96 -18.16 -13.26 -13.26 -11.94 -10.98 -11.05 -12.48 -12.48 -11.98 -10.27 -10.35
1.00 -0.15 -0.14 0.08 -2.35 -2.15 -7.84 -8.24 -7.43 -9.26 -9.16 -5.99 -5.99 -5.34 -6.14 -6.20 -4.91 -4.91 -4.70 -4.41 -4.44
2.00 0.79 0.79 1.12 -1.35 -1.40 -5.92 -6.65 -5.90 -7.56 -7.52 -4.88 -4.88 -4.22 -4.79 -4.80 -3.84 -3.84 -3.51 -3.56 -3.69
3.00 1.38 1.42 1.79 -0.70 -0.63 -5.28 -5.74 -5.08 -6.51 -6.66 -4.16 -4.16 -3.49 -3.89 -3.87 -3.13 -3.13 -2.62 -3.04 -3.08
4.00 2.00 1.90 2.32 -0.23 -0.15 -4.71 -5.02 -4.39 -5.73 -5.93 -3.56 -3.56 -2.97 -3.35 -3.41 -2.58 -2.58 -2.17 -2.60 -2.53
5.00 2.39 2.37 2.79 0.19 0.39 -4.13 -4.41 -3.82 -5.12 -5.02 -3.08 -3.08 -2.56 -2.97 -3.06 -2.12 -2.12 -1.75 -2.23 -2.16
6.00 2.79 2.80 3.20 0.65 0.70 -3.52 -3.88 -3.26 -4.58 -4.48 -2.70 -2.70 -2.19 -2.58 -2.59 -1.75 -1.75 -1.34 -1.92 -1.98
7.00 3.14 3.14 3.58 1.10 1.00 -3.09 -3.39 -2.85 -4.08 -4.05 -2.35 -2.35 -1.81 -2.23 -2.32 -1.44 -1.44 -1.01 -1.60 -1.54
8.00 3.61 3.46 3.91 1.49 1.54 -2.80 -2.97 -2.43 -3.61 -3.52 -2.04 -2.04 -1.53 -1.94 -1.78 -1.14 -1.14 -0.73 -1.32 -1.24
9.00 3.88 3.73 4.24 1.80 1.77 -2.47 -2.63 -2.10 -3.22 -3.17 -1.75 -1.75 -1.25 -1.72 -1.91 -0.83 -0.83 -0.47 -1.03 -1.03




10.00 4.21 4.04 4.51 2.09 1.95 -2.14 -2.29 -1.78 -2.85 -2.86 -1.47 -1.47 -0.99 -1.49 -1.56 -0.59 -0.59 -0.20 -0.77 -0.74
11.00 4.46 4.36 4.78 2.43 2.49 -1.80 -1.99 -1.46 -2.53 -2.56 -1.25 -1.25 -0.76 -1.29 -1.12 -0.34 -0.34 0.04 -0.51 -0.53
12.00 4.72 4.68 5.04 2.76 2.81 -1.54 -1.69 -1.17 -2.24 -2.24 -1.03 -1.03 -0.55 -1.07 -1.22 -0.09 -0.09 0.24 -0.31 -0.32
13.00 4.99 5.00 5.29 3.09 2.97 -1.35 -1.42 -0.91 -1.95 -1.97 -0.81 -0.81 -0.34 -0.88 -0.91 0.12 0.12 0.45 -0.09 -0.27
14.00 5.20 5.31 5.53 3.45 3.45 -1.11 -1.16 -0.64 -1.71 -1.83 -0.58 -0.58 -0.17 -0.70 -0.72 0.30 0.30 0.65 0.12 0.22
15.00 5.46 5.58 5.77 3.69 3.59 -0.87 -0.93 -0.42 -1.47 -1.62 -0.40 -0.40 0.06 -0.54 -0.56 0.52 0.52 0.84 0.30 0.36
16.00 5.76 5.82 6.00 3.90 3.93 -0.66 -0.66 -0.19 -1.26 -1.19 -0.24 -0.24 0.26 -0.36 -0.45 0.70 0.70 1.04 0.48 0.49
17.00 6.01 6.06 6.25 4.10 4.31 -0.44 -0.47 0.00 -1.03 -0.94 -0.05 -0.05 0.44 -0.19 -0.17 0.89 0.89 1.22 0.66 0.63
18.00 6.22 6.24 6.47 4.27 4.41 -0.26 -0.25 0.22 -0.81 -0.97 0.11 0.11 0.63 -0.02 0.02 1.04 1.04 1.41 0.84 0.93
19.00 6.44 6.45 6.71 4.43 4.34 -0.07 -0.02 0.42 -0.58 -0.48 0.27 0.27 0.77 0.16 0.23 1.22 1.22 1.58 1.01 0.96
20.00 6.68 6.64 6.92 4.64 4.49 0.09 0.17 0.62 -0.36 -0.47 0.43 0.43 0.94 0.31 0.50 1.38 1.38 1.73 1.17 1.21
21.00 6.88 6.85 7.12 4.86 4.88 0.28 0.36 0.82 -0.15 -0.12 0.58 0.58 1.12 0.45 0.32 1.53 1.53 1.90 1.34 1.37
22.00 7.17 7.04 7.33 5.03 5.21 0.49 0.55 1.02 0.04 -0.01 0.74 0.74 1.27 0.59 0.63 1.68 1.68 2.08 1.49 1.50
23.00 7.37 7.30 7.54 5.27 5.20 0.65 0.74 1.19 0.25 0.35 0.87 0.87 1.42 0.73 0.89 1.84 1.84 2.24 1.65 1.65
24.00 7.55 7.46 7.76 5.45 5.44 0.85 0.93 1.37 0.43 0.42 1.03 1.03 1.57 0.87 0.81 1.99 1.99 2.42 1.78 1.76
25.00 7.69 7.65 7.98 5.72 5.67 1.03 1.08 1.54 0.60 0.53 1.15 1.15 1.72 1.00 0.83 2.14 2.14 2.60 1.92 1.87
26.00 7.90 7.83 8.18 6.07 6.10 1.16 1.27 1.70 0.78 0.81 1.31 1.31 1.85 1.12 0.89 2.30 2.30 2.76 2.05 2.03
27.00 8.11 8.02 8.40 6.32 6.37 1.34 1.42 1.86 0.93 0.99 1.44 1.44 2.00 1.26 1.23 2.42 2.42 2.91 2.18 2.20
28.00 8.32 8.20 8.59 6.56 6.49 1.46 1.61 2.03 1.10 1.14 1.56 1.56 2.14 1.39 1.49 2.57 2.57 3.04 2.32 2.37
29.00 8.51 8.41 8.79 6.75 6.82 1.66 1.76 2.19 1.24 1.30 1.69 1.69 2.28 1.52 1.30 2.70 2.70 3.18 2.44 2.26
30.00 8.79 8.63 8.99 6.99 7.04 1.82 1.91 2.33 1.40 1.38 1.82 1.82 2.41 1.65 1.65 2.82 2.82 3.32 2.57 2.63
31.00 8.99 8.86 9.20 7.23 7.09 1.97 2.10 2.49 1.55 1.47 1.94 1.94 2.54 1.77 1.62 2.97 2.97 3.47 2.69 2.83
32.00 9.19 9.13 9.41 7.43 7.48 2.05 2.25 2.64 1.69 1.65 2.04 2.04 2.68 1.90 1.97 3.09 3.09 3.62 2.80 2.90
33.00 9.42 9.31 9.61 7.70 7.67 2.21 2.40 2.82 1.84 1.89 2.16 2.16 2.82 2.01 2.07 3.22 3.22 3.77 2.92 2.75
34.00 9.68 9.61 9.81 7.95 7.69 2.38 2.55 2.98 1.99 1.98 2.29 2.29 2.94 2.13 2.09 3.34 3.34 3.90 3.05 2.93
35.00 9.93 9.84 10.01 8.18 7.96 2.52 2.71 3.12 2.14 2.31 2.39 2.39 3.06 2.24 2.28 3.46 3.46 4.03 3.17 3.24
36.00 10.18 10.11 10.22 8.50 8.33 2.70 2.82 3.27 2.28 2.28 2.51 2.51 3.18 2.36 2.27 3.58 3.58 4.16 3.29 3.36
37.00 10.46 10.29 10.44 8.79 8.87 2.81 2.97 3.42 2.42 2.43 2.64 2.64 3.30 2.48 2.57 3.71 3.71 4.28 3.40 3.32
38.00 10.74 10.59 10.66 9.07 9.07 2.96 3.12 3.57 2.56 2.68 2.73 2.73 3.42 2.60 2.60 3.83 3.83 4.41 3.52 3.34
39.00 10.98 10.80 10.88 9.42 9.58 3.07 3.27 3.72 2.70 2.69 2.86 2.86 3.55 2.71 2.63 3.95 3.95 4.53 3.63 3.74
40.00 11.27 11.01 11.11 9.72 9.66 3.24 3.39 3.86 2.83 2.85 2.96 2.96 3.69 2.82 2.96 4.08 4.08 4.68 3.75 3.88
41.00 11.50 11.25 11.33 10.08 10.08 3.38 3.54 4.00 2.96 3.02 3.05 3.05 3.81 2.93 2.98 4.20 4.20 4.81 3.87 3.77
42.00 11.76 11.49 11.58 10.32 10.39 3.51 3.69 4.15 3.09 3.09 3.18 3.18 3.94 3.03 2.97 4.32 4.32 4.94 4.00 3.90
43.00 12.06 11.72 11.81 10.64 10.65 3.66 3.80 4.29 3.22 3.22 3.27 3.27 4.06 3.13 3.21 4.41 4.41 5.07 4.12 3.99
44.00 12.36 11.96 12.04 10.93 10.85 3.77 3.96 4.43 3.34 3.41 3.40 3.40 4.17 3.24 3.17 4.54 4.54 5.20 4.24 4.17
45.00 12.63 12.20 12.29 11.25 11.18 3.89 4.07 4.56 3.47 3.39 3.49 3.49 4.30 3.34 3.31 4.66 4.66 5.32 4.35 4.14
46.00 12.97 12.47 12.52 11.51 11.47 3.97 4.22 4.69 3.58 3.41 3.59 3.59 4.44 3.44 3.57 4.78 4.78 5.44 4.46 4.54
47.00 13.31 12.70 12.80 11.77 11.67 4.14 4.33 4.83 3.71 3.76 3.68 3.68 4.54 3.55 3.38 4.90 4.90 5.57 4.58 4.79
48.00 13.66 13.00 13.06 12.01 12.10 4.27 4.49 4.96 3.83 3.77 3.81 3.81 4.64 3.65 3.71 5.00 5.00 5.70 4.70 4.63
49.00 13.94 13.31 13.33 12.50 12.41 4.36 4.64 5.10 3.95 3.92 3.90 3.90 4.75 3.77 3.79 5.12 5.12 5.83 4.81 4.81
50.00 14.28 13.66 13.60 12.79 12.69 4.48 4.75 5.24 4.07 4.01 4.00 4.00 4.87 3.87 3.96 5.24 5.24 5.96 4.93 4.77
51.00 14.53 13.95 13.87 13.05 12.96 4.62 4.87 5.37 4.20 4.09 4.09 4.09 4.98 3.97 4.04 5.36 5.36 6.08 5.04 4.90
52.00 14.85 14.24 14.14 13.41 13.28 4.73 5.02 5.51 4.32 4.33 4.22 4.22 5.10 4.07 3.91 5.49 5.49 6.20 5.16 5.28
53.00 15.12 14.53 14.39 13.66 13.69 4.87 5.13 5.65 4.45 4.62 4.31 4.31 5.21 4.16 4.11 5.58 5.58 6.33 5.28 5.23
54.00 15.32 14.85 14.66 14.04 14.03 4.95 5.28 5.78 4.57 4.47 4.41 4.41 5.33 4.25 4.14 5.70 5.70 6.47 5.40 5.52
55.00 15.56 15.11 14.92 14.26 14.23 5.09 5.40 5.93 4.69 4.93 4.50 4.50 5.45 4.35 4.44 5.82 5.82 6.59 5.51 5.59
56.00 15.86 15.33 15.17 14.48 14.17 5.26 5.55 6.07 4.82 4.87 4.60 4.60 5.56 4.44 4.34 5.95 5.95 6.72 5.62 5.61
57.00 16.13 15.59 15.42 14.63 14.61 5.36 5.66 6.21 4.95 4.98 4.72 4.72 5.68 4.54 4.68 6.04 6.04 6.83 5.75 6.08
58.00 16.39 15.80 15.69 14.79 14.71 5.49 5.81 6.33 5.07 4.97 4.82 4.82 5.80 4.64 4.51 6.16 6.16 6.96 5.86 5.78
59.00 16.75 16.09 15.97 14.87 15.03 5.64 5.93 6.48 5.20 5.17 4.91 4.91 5.92 4.75 4.78 6.28 6.28 7.10 5.99 6.09
60.00 16.96 16.33 16.22 14.94 15.13 5.77 6.04 6.63 5.32 5.39 5.01 5.01 6.04 4.85 5.04 6.37 6.37 7.22 6.11 5.99
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61.00 17.17 16.52 16.47 15.04 14.96 5.97 6.19 6.75 5.44 5.54 5.14 5.14 6.17 4.95 4.96 6.50 6.50 7.34 6.23 6.36
62.00 17.40 16.76 16.74 15.13 15.26 6.10 6.30 6.90 5.57 5.66 5.23 5.23 6.30 5.06 5.25 6.62 6.62 7.46 6.34 6.47
63.00 17.64 16.92 16.96 15.23 15.06 6.28 6.46 7.02 5.69 5.86 5.33 5.33 6.41 5.17 5.19 6.74 6.74 7.58 6.47 6.53
64.00 17.80 17.07 17.17 15.33 15.43 6.42 6.57 7.17 5.82 5.81 5.42 5.42 6.54 5.27 5.37 6.83 6.83 7.73 6.59 6.55
65.00 17.94 17.26 17.37 15.45 15.59 6.49 6.72 7.29 5.96 6.28 5.55 5.55 6.67 5.37 5.32 6.96 6.96 7.85 6.71 6.77
66.00 18.07 17.42 17.54 15.54 15.41 6.65 6.83 7.43 6.09 6.05 5.64 5.64 6.78 5.48 5.45 7.08 7.08 7.98 6.84 6.86
67.00 18.19 17.55 17.71 15.61 15.67 6.76 6.99 7.57 6.21 6.22 5.74 5.74 6.90 5.59 5.70 7.20 7.20 8.11 6.96 7.11
68.00 18.29 17.71 17.86 15.69 15.79 6.89 7.14 7.71 6.35 6.38 5.86 5.86 7.03 5.69 5.69 7.29 7.29 8.26 7.08 7.00
69.00 18.38 17.84 18.00 15.76 15.77 7.03 7.25 7.86 6.47 6.43 5.96 5.96 7.15 5.79 5.75 7.42 7.42 8.40 7.19 7.22
70.00 18.47 17.95 18.11 15.83 15.79 7.21 7.40 8.01 6.60 6.48 6.08 6.08 7.29 5.90 5.79 7.54 7.54 8.52 7.31 7.43
71.00 18.58 18.05 18.22 15.89 15.82 7.35 7.55 8.16 6.74 6.85 6.21 6.21 7.42 6.01 5.98 7.66 7.66 8.66 7.43 7.44
72.00 18.65 18.19 18.32 15.98 16.03 7.46 7.71 8.32 6.88 6.91 6.31 6.31 7.55 6.13 6.08 7.79 7.79 8.79 7.56 7.45
73.00 18.73 18.32 18.41 16.06 16.06 7.61 7.82 8.45 7.02 7.10 6.43 6.43 7.69 6.25 6.10 7.91 7.91 8.95 7.68 7.80
74.00 18.78 18.40 18.49 16.12 16.14 7.75 7.97 8.59 7.18 7.11 6.56 6.56 7.83 6.36 6.31 8.03 8.03 9.08 7.81 7.70
75.00 18.85 18.50 18.57 16.17 16.18 7.89 8.12 8.75 7.35 7.34 6.68 6.68 7.97 6.48 6.59 8.15 8.15 9.21 7.94 8.05
76.00 18.91 18.58 18.65 16.22 16.30 8.05 8.27 8.92 7.51 7.57 6.81 6.81 8.12 6.61 6.72 8.28 8.28 9.37 8.07 8.22
77.00 18.97 18.64 18.72 16.26 16.45 8.19 8.43 9.09 7.68 7.63 6.94 6.94 8.27 6.75 6.67 8.40 8.40 9.52 8.21 8.08
78.00 19.05 18.72 18.79 16.31 16.45 8.32 8.58 9.24 7.85 8.04 7.06 7.06 8.42 6.89 6.97 8.52 8.52 9.68 8.35 8.23
79.00 19.10 18.77 18.86 16.35 16.44 8.43 8.77 9.39 8.02 8.18 7.22 7.22 8.58 7.04 7.02 8.64 8.64 9.82 8.50 8.74
80.00 19.16 18.88 18.92 16.39 16.48 8.59 8.92 9.57 8.21 8.15 7.35 7.35 8.73 7.19 7.19 8.80 8.80 9.98 8.63 8.71
81.00 19.23 18.96 18.99 16.44 16.38 8.75 9.07 9.76 8.40 8.30 7.51 7.51 8.90 7.35 7.24 8.92 8.92 10.13 8.78 8.73
82.00 19.29 19.01 19.05 16.47 16.64 8.96 9.26 9.95 8.59 8.56 7.66 7.66 9.06 7.52 7.37 9.04 9.04 10.30 8.93 8.68
83.00 19.35 19.09 19.12 16.54 16.33 9.06 9.45 10.14 8.79 8.90 7.82 7.82 9.22 7.70 7.73 9.20 9.20 10.46 9.08 9.12
84.00 19.43 19.14 19.18 16.58 16.60 9.21 9.64 10.36 9.01 8.95 7.98 7.98 9.41 7.88 7.95 9.35 9.35 10.63 9.22 9.14
85.00 19.49 19.19 19.25 16.64 16.81 9.40 9.83 10.57 9.25 9.28 8.14 8.14 9.61 8.06 7.93 9.50 9.50 10.80 9.38 9.51
86.00 19.57 19.27 19.32 16.66 16.82 9.66 10.02 10.76 9.52 9.50 8.33 8.33 9.81 8.25 8.21 9.66 9.66 11.01 9.54 9.45
87.00 19.63 19.33 19.39 16.71 16.82 9.83 10.21 11.00 9.79 9.77 8.52 8.52 10.00 8.46 8.43 9.81 9.81 11.19 9.71 9.73
88.00 19.68 19.41 19.47 16.78 16.80 10.01 10.43 11.24 10.09 10.18 8.71 8.71 10.23 8.69 8.78 9.96 9.96 11.40 9.89 9.88
89.00 19.77 19.48 19.55 16.89 16.96 10.23 10.66 11.49 10.43 10.30 8.90 8.90 10.41 8.92 8.80 10.15 10.15 11.60 10.07 10.05
90.00 19.83 19.56 19.63 17.06 17.07 10.48 10.92 11.74 10.82 11.05 9.12 9.12 10.61 9.17 9.28 10.30 10.30 11.83 10.28 10.21
91.00 19.93 19.67 19.72 17.68 17.67 10.73 11.15 12.01 11.31 11.23 9.37 9.37 10.85 9.42 9.42 10.51 10.51 12.08 10.48 10.48
92.00 19.99 19.72 19.81 18.22 18.11 10.89 11.45 12.27 11.86 11.96 9.62 9.62 11.16 9.72 9.69 10.70 10.70 12.32 10.71 10.61
93.00 20.10 19.78 19.92 18.96 19.03 11.20 11.72 12.57 12.51 12.58 9.91 9.91 11.46 10.03 9.88 10.91 10.91 12.61 10.95 10.95
94.00 20.19 19.86 20.04 19.48 19.31 11.60 12.06 12.97 13.30 13.31 10.22 10.22 11.80 10.37 10.38 11.16 11.16 12.87 11.21 11.27
95.00 20.32 19.96 20.17 20.11 20.20 11.96 12.40 13.36 14.43 14.43 10.57 10.57 12.22 10.75 10.97 11.43 11.43 13.21 11.49 11.50
96.00 20.46 20.09 20.32 20.75 20.52 12.42 12.78 13.82 15.81 15.89 10.95 10.95 12.63 11.22 11.20 11.71 11.71 13.62 11.82 11.82
97.00 20.63 20.23 20.51 22.03 22.12 12.95 13.23 14.40 17.46 17.54 11.43 11.43 13.18 11.70 11.59 12.08 12.08 14.04 12.23 12.19
98.00 20.98 20.57 20.76 23.09 23.11 13.31 13.80 15.06 19.20 19.25 11.99 11.99 13.81 12.43 12.38 12.54 12.54 14.66 12.81 12.68
99.00 21.27 20.97 21.17 25.52 25.64 14.14 14.64 16.20 21.55 21.46 12.85 12.85 14.91 13.75 13.74 13.24 13.24 15.58 13.79 13.93




100.00 23.06 22.84 24.29 28.09 28.09 16.79 19.29 22.69 33.27 33.16 18.35 18.35 19.65 25.82 25.57 16.79 16.56 20.75 23.35 23.40















Mobility evaluation




Source2 Source1 Source3 Source5 Source4 Source2 Source3 Source5 Source4
FDD 3.09 2.71 2.62 2.62 2.58 FDD 3.38 2.9484 3.06 3.21
TDD 2.88 2.62 2.60 2.43 TDD 3.14 3.07
Requirement 1 1 1 1 1 Requirement 1 1 1 1
FDD 1.26 1.38 1.11 1.16 0.98 FDD 1.67 1.2257 1.28 1.50
TDD 1.18 1.33 1.12 0.91 TDD 1.55 1.41
Requirement 0.75 0.75 0.75 0.75 0.75 Requirement 0.75 0.75 0.75 0.75
FDD 0.99 1.13 0.96 1.10 0.75 FDD 1.56 1.3391 1.23 1.32
TDD 0.92 1.09 1.08 0.71 TDD 1.44 1.27
Requirement 0.55 0.55 0.55 0.55 0.55 Requirement 0.55 0.55 0.55 0.55
FDD 1.05 1.15 1.28 1.19 0.94 FDD 1.65 1.521 1.31 1.31
TDD 0.98 1.11 1.16 0.88 TDD 1.53 1.23
Requirement 0.25 0.25 0.25 0.25 0.25 Requirement 0.25 0.25 0.25 0.25




CATT Huawei ZTE CMCC RITT CATT ZTE CMCC RITT
Source2 Source1 Source4 Source10 Source9 Source2 Source4 Source10 Source9




FDD 3.24 3.52 FDD 3.41 3.64
TDD 3.02 3.07 2.79 TDD 3.16 3.24 3.11
Requirement 1 1 1 1 1 Requirement 1 1 1 1
FDD 1.54 1.40 FDD 1.83 1.46
TDD 1.43 1.58 1.12 TDD 1.69 1.65 1.49
Requirement 0.75 0.75 0.75 0.75 0.75 Requirement 0.75 0.75 0.75 0.75
FDD 1.24 1.36 FDD 1.57 1.55
TDD 1.14 1.66 1.02 TDD 1.46 1.71 1.33
Requirement 0.55 0.55 0.55 0.55 0.55 Requirement 0.55 0.55 0.55 0.55
FDD 1.3 1.42 FDD 1.7 1.66
TDD 1.20 1.51 1.11 TDD 1.58 1.68 1.27
Requirement 0.25 0.25 0.25 0.25 0.25 Requirement 0.25 0.25 0.25 0.25
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			TDD Configuration 1 with RACH in SP subframes																																																12.5 ms


						0			1			2			3			4			5			6			7			8			9			10			11			12			13			14
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1 
Background


In ITU-R WP 5D # 7 meeting in Turin, Italy, TCOE India provided a scenario of the Open Area Rural Model in the contribution 5D/567. The model was discussed in SWG-Eval and the conclusion is that IEGs are encouraged to evaluate IMT-Advanced RIT/SRITs with this model from Document 5D/TEMP/325. After careful study, ChEG raised several questions and comments in Forum 3 of the Correspondence Group. Then in the workshop among TCOE India, ChEG, REG and friends from 3GPP, these questions and comments were discussed. The details of Open Area Rual Model assumptions and evaluation parameters were also identified, that have been provided in the Correspondence Group by TCOE India. 


Based on those assumptions, ChEG provides evaluation results of TDD RIT of submissions in Documents IMT-Adv/6, IMT-Adv/8 and IMT-Adv/9 (TD-LTE-Advanced) in the Open Area Rural Model. 


These evaluation results are provided for information only.

2 
Discussions and detail evaluation assumptions


2.1 
Discussions on the detail assumptions


In the workshop, the questions and comments raised in the Correspondence Group and on-site were discussed and identified. The common views are listed as below:


· System deployment scenario


TCOE India provides the further detailed deployment scenario of the Open Area Rural Model. Each Base Station is located in a Town with a coverage of 20km or even larger, which provides wireless access for a number of (40-100) Community Information Centres (CIC). Each of CIC serves a village as one user, i.e. CIC is more like a terminal. And usually the terminal antenna is fixedly settled on the roof top.


· NLOS and LOS


In the contribution of 5D/567, there is ambiguity on whether channel is modelled by both NLOS and LOS. Considering rich scattering of the modelled environment, there is only NLOS considered for channel model after discussion. 


· Terminal antenna


Since the antenna is fixed on the top of roof, different from the conventional mobile terminal antenna, it is directional, 3D antenna with the gain of maximal 13 dBi. 


· Outdoor to in-car penetration loss


From the identification from TCOE India, the terminals are fixedly settled on the top of roof, there is no penetration loss considered in the assumption.


· Fast fading 

As above description, the terminal location is fixed. The time variation of fast fading channel is modelled as speed of 0.5 km/h. 


· Downlink tilt


The downlink tilt of BS and terminal was discussed, but still not determined. In ChEG’s evaluation, 2 degree is chosen for BS due to large cell radius. At MS, its antenna is assumed to point to antennas of the its serving cell. 


All above simulation assumptions and parameters are listed in the Table 1, which are consistent with information provided by TCOE India in the corresponding group.

Table 1


Model assumption and parameters


		System Configurations

		Parameters



		Carrier frequency (GHz)

		2.3



		BS antenna heights (m)

		40



		UT antenna heights (m)

		3



		Path-loss model

		Hata Open Area model


97.46 + 34.4 log(d)



		Inter Site Distance (Km)

		30, 40*, 50



		Villages per Sector

		40, 70, 100

One user per village



		Feeder loss (dB)

		2 dB for link budget calculations


0 dB for system simulations


As per IMT-A simulation assumptions



		Bandwidth used

		TDD: 20 MHz


FDD: 10 + 10



		Transmit power (dBm)

		DL: 49 (TDD); 46 (FDD)


UL: 24 / 30



		Transmitter antenna gain (dBi)

		17



		Transmitter antenna Beamwidth

		Hor : 70o  Ver : 15o



		Cable, connector, combiner, body losses, etc. 
(enumerate sources) (dB)

		0



		Penetration loss (dB)

		0



		Receiver antenna gain (dBi)

		13 dBi



		Receiver antenna Beamwidth

		Hor : 45o  Ver : 40o



		Receiver noise figure (dB)

		7



		Lognormal shadow fading std deviation (dB)

		8



		Mobility (Kmph)

		0.5



		LOS / NLOS Probability

		LOS = 0


NLOS = 1



		Vertical beam tilt

		2 o



		Minimum separation between users and base station

		>= 35 m



		Angular spread at the terminal

		10o





2.2 
Link budget


Link Budget Table of TD-LTE-Advanced is given in Annex 1 based on 3GPP TR36.912 with updated detailed evaluation parameters in Table 1. The mainly different parameters from ITU Rural Macro deployment scenario include:

-
Carrier frequency is 2 300 MHz.


-
Path-loss model is based on Open Area Rural Model by TCOE India.

-
UE antenna gain is 13 dBi.


-
Outdoor to in car penetration loss is 0.


-
Shadow fading STD is 8 dB.


From the link budget results, the minimal coverage is from the uplink control channel. And the maximal range is more than 40 km. So the system coverage is not the limitation of the Open Area Rural scenario due to the better transmission condition and directional user antenna with 13 dBi gain.

2.3 
Evaluation cases


Based on the detail assumptions, ChEG evaluated the TD-LTE-Advanced of the following cases with antenna configurations and MIMO schemes.


Case 1: SU-MIMO with antenna configuration: 4x2, Antenna C in 3GPP TR36.814.


Case 2: SU-Beamforming with antenna configuration: 8x1, Antenna E in 3GPP TR36.814.


Case 3: MU-MIMO with antenna configuration: 4x2, Antenna C in 3GPP TR36.814.

3 
Evaluation results


3.1 
Geometry distribution


 In order to calibrate among members of ChEG and get brief understanding of the performance, the downlink large scale SINR as Geometry is provided. From the Geometry distribution, it can be seen that the Open Area Rural Model provided by TCOE India is much better than ITU RMa. The main reason is the directional antenna pattern at the user side. And the Geometry SINR distributions of ISD = 30, 40 and 50 km are almost the same because the scenario is interference limited.

Figure 1 


Downlink geometry
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3.2 
Simulation results


The Average cell spectrum efficiency and cell edge performance results of downlink and uplink are given in the Table 2 and Table 3.


Table 2 DL 


Spectrum efficiency


[image: image3.png]DL Sector SE/cell edge user SE

Scheme 15D 10 UEs/sector | 40 UEs/sector | 70 UEs/sector | 100 UEs/sector
SU-MIMO 30km | 2.8547/0.1208 | 2.7538/0.0356 | 2.7546/0.0204 2.754700.0141
(ax2, ) 40km | 2.83830.1179 | 2.7506/0.0352 | 2.7511/0.0199 2.7517/0.0139
50km | 2.8336/0.1036 | 2.7229/0.0348 | 2.7232/0.0198 2.7239/0.0133
SU-beamfor | 30km 2.964/0.134 2.9850.033 2.994/0.019 2.998/0.013
ming 40km 2.84300.128 2.912/0.031 2.921/0.018 2.932/0.012
(8x1, e) 50km 2.786/0.123 2.834/0.030 2.846/0.017 2.8650.011
30km 4.334/0.105 - - -
MU-MIMO
(4%2, ¢) 40km 4.327/0.099 - - -
50km 4.322/0.097 - - -







Table 3 


UL spectrum efficiency
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10 UEs/sector | 40 UEs/sector | 70 UEs/sector | 100 UEs/sector

SU-Beamforming | 30km | 2.6540.067 | 2.659/0.016 2.6630.009 2.701.006

(1x8,e) 40km | 2.5430.062 2.5630.015 2.570/0.008 2.602/0.005

50km 2.498/0.061 2.5010.014 2.5210.008 2.5480.005







The simulation results show that both uplink and downlink work well in the large cell coverage scenario. The results of cell average spectrum efficiency are almost the same with different user number per cell. The normalized cell edge user performances will decrease lineally with the increasing of user number per cell.

4 
Summary


This contribution provides the simulation results of TD-LTE-Advanced in Open Area Rural Model provided by TCOE India.  Both uplink and downlink of TD-LTE-Advanced work well in this large cell coverage scenario. 


Annex 1


Table 4


Link budget template of TD-LTE-Advanced for Open Area Rural Model
(See note at bottom of the table)

		Item

		Downlink

		Uplink



		System configuration



		Carrier frequency (GHz)

		2.3

		2.3



		BS antenna heights (m)

		40

		40



		UT antenna heights (m)

		3

		3



		Cell area reliability(1) for control channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i))

		95%

		95%



		Cell area reliability(1) for data channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i))

		90%

		90%



		Transmission bit rate for control channel (bit/s)

		44800

		1600



		Transmission bit rate for data channel (bit/s) 

		2248233

		74880



		Target packet error rate for the required SNR in item (19a) for control channel

		1%

		1%



		Target packet error rate for the required SNR in item (19b) for data channel

		10%

		10%



		Spectral efficiency(2) (bit/s/Hz)

		0.22

		0.21



		Pathloss model(3) (Select from LoS or NLoS)

		NLoS

		NLoS



		Mobile speed (km/h)

		120

		120



		Feeder loss (dB)

		2

		2



		Transmitter



		(1) Number of transmit antennas (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)

		2

		1



		(2) Maximal transmit power per antenna (dBm)

		46

		24



		(3) Total transmit power = function of (1) and (2) (dBm) 


(The value shall not exceed the indicated value in Table 6 of Report ITU-R M.2135)

		49

		24



		(4) Transmitter antenna gain (dBi)

		17

		13



		(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (Cyclic delay diversity), etc.) (dB)

		0

		0



		(6) Control channel power boosting gain (dB)

		0

		0



		(7) Data channel power loss due to pilot/control boosting (dB)

		0

		0



		(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)

		3

		1



		(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8)  dBm

		63

		36



		(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm



		63

		36



		Receiver



		(10) Number of receive antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)

		2

		4



		(11) Receiver antenna gain (dBi)

		13

		17



		(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)

		1

		3



		(13) Receiver noise figure (dB)

		7

		5



		(14) Thermal noise density (dBm/Hz)

		–174

		–174



		(15a) Receiver interference density for control channel (dBm/Hz)

(See 3GPP note at bottom of the table (i) )

		-172.3

		-164.7



		(15b) Receiver interference density for data channel (dBm/Hz)

(See 3GPP note at bottom of the table (i) )

		-172.3

		-168.7



		(16a) Total noise plus interference density for control channel

        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz

(See 3GPP note at bottom of the table (i) )

		-168

		-164



		(16b) Total noise plus interference density for data channel

        = 10 log (10^(((13)+(14))/10) + 10^((15b)/10))  dBm/Hz

(See 3GPP note at bottom of the table (i) )

		-168

		-167



		(17a) Occupied channel bandwidth for control channel (for meeting the requirements of the traffic type) (Hz)

(See 3GPP note at bottom of the table (i) )

		18000000

		180000



		(17b) Occupied channel bandwidth for data channel (for meeting the requirements of the traffic type) (Hz)

(See 3GPP note at bottom of the table (i) )

		18000000

		900000



		(18a) Effective noise power for control channel = (16a) + 10 log((17a)) dBm

(See 3GPP note at bottom of the table (i) )

		-92

		-108



		(18b) Effective noise power for data channel = (16b) + 10 log((17b)) dBm

(See 3GPP note at bottom of the table (i) )

		-92

		-104



		(19a) Required SNR for the control channel (dB) 

		-4.2

		-9.9



		(19b) Required SNR for the data channel (dB) 

		-1.7

		-4.8



		(20) Receiver implementation margin (dB)

		2

		2



		(21a) H-ARQ gain for control channel (dB)

		0

		0



		(21b) H-ARQ gain for data channel (dB)

		0.5

		0.5



		(22a) Receiver sensitivity for control channel 


          = (18a) + (19a) + (20) – (21a)  dBm

		-95

		-116



		(22b) Receiver sensitivity for data channel 


          = (18b) + (19b) + (20) – (21b)  dBm

		-93

		-108



		(23a) Hardware link budget for control channel 


         = (9a) + (11) - (22a)  dB

		171

		169



		(23b) Hardware link budget for data channel  


          = (9b) + (11) - (22b) dB



		169

		161



		Calculation of available pathloss



		(24) Lognormal shadow fading std deviation (dB)

		8

		8



		Penetration Loss std deviation (dB)

		0

		0



		(25a) Shadow fading margin for control channel (function of the cell area reliability and (24)) (dB)

(See note at bottom of the table (i) )

		8.8

		8.8



		(25b) Shadow fading margin for data channel (function of the cell area reliability and (24)) (dB) 

(See note at bottom of the table (i) )

		5.5

		5.5



		(26) BS selection/macro-diversity gain (dB)

		0

		0



		(27) Penetration margin (dB)

		0

		0



		(28) Other gains (dB) (if any please specify)

		0

		0



		(29a) Available path loss for control channel 


         = (23a) – (25a) + (26) – (27) + (28) – (12)  dB

		161

		158



		(29b) Available path loss for data channel  


          = (23b) – (25b) + (26) – (27) + (28) – (12)  dB

		163

		153



		Range/coverage efficiency calculation



		(30a) Maximum range for control channel (based on (29a) and according to the system configuration section of the link budget) (km)

L = 97.5 + 34.4*log10(d), d in km ( d = 10(L-97.5)/34.4

		70.1

		57.4



		(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (km)

L = 97.5 + 34.4*log10(d), d in km ( d = 10(L-97.5)/34.4

		80.2

		41.0



		(1) 
Cell area reliability is defined as the percentage of the cell area over which coverage can be guaranteed. It is obtained from the cell edge reliability, shadow fading standard deviation and the path loss exponent. The latter two values are used to calculate a fade margin. Macro diversity gain may be considered explicitly and improve the system margin or implicitly by reducing the fade margin.


(2) 
The spectral efficiency of the chosen modulation scheme.


(3)  The pathloss models are summarized in Table 9 of Report ITU-R M.2135.


Note:


(i) 
In applying the link budget template, it was noted that the template calculates valuations for the control channel and the data channel separately.  In particular, it was necessary to provide separate values for the data channel and the control channel in the following entries: cell area reliability, items 15, 16, 17, 18 and 25 for the reason that the control channel link budget is based on a set of different parameters from those for the data channel, e.g. the bandwidth, cell-area reliability, receiver interference density, shadow fading margin, etc.  Therefore we have provided an “a) (control channel)” and “b) (data channel)” set of answers for these values even though the ITU-R template did not specifically request separate values for these items.





_______________

* 	Submitted on behalf of the Chinese Evaluation Group (ChEG).
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