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1.
Update of TR 36.829
	R4-124358
	CR
	CR for DIP and link-level evaluation results on G=-2.5dB for advanced receiver
	NTT DOCOMO
	


Discussion points:
· Discuss CR by NTT DOCOMO in R4-124358. 
Agreed way forward: 
· Document does not have track changes enabled
· Resubmit CR to RAN4#64

· Interested companies to provide comments to NTT DOCOMO after the meeting

2.
Link-level performance evaluation

	R4-123858
	Discussion
	Alignment simulation results for advanced receiver of FDD mode
	Samsung
	Noted

	R4-124210
	Discussion
	Link level alignment results for advanced receiver
	NEC
	Noted

	R4-124766 (R4-124226)
	Discussion
	Link level simulation results for FDD mode of advanced receiver
	LG Electronics
	Noted

	R4-124244
	Discussion  
	FDD impairment results with advanced receiver
	ST-Ericsson, Ericsson
	Noted

	R4-124300
	Discussion
	Link level performance evaluation of advanced receivers
	Renesas Mobile Europe Ltd
	Noted

	R4-124504
	Discussion
	FDD Link level simulation results and discussion for MMSE-IRC receiver
	Huawei, HiSilicon
	Noted

	R4-124382
	Discussion
	Link Level Simulation Results for Advanced Receiver
	MStar Semiconductor
	Noted

	R4-124492
	Discussion
	Link-level simulation results for LTE UE advanced receiver
	Motorola Mobility
	

	R4-124637
	Discussion
	Link-level performance evaluation and test proposals for LTE UE advanced receivers
	Intel Corporation
	Noted

	R4-124336
	Discussion
	Link level simulation results for advanced receiver
	Fujitsu
	Noted

	R4-124360
	Discussion
	Updated simulation results for MMSE IRC receiver
	NTT DOCOMO
	Noted

	R4-124039
	Discussion
	TDD Link Level Simulation Results for Synchronous Network Operation
	Qualcomm Incorporated
	Noted

	R4-124229
	Discussion
	TDD alignment results with advanced receiver
	ST-Ericsson, Ericsson
	Noted

	R4-124029
	Discussion
	Link level alignment Evaluation for advanced receivers for TDD
	CATT
	Noted

	R4-124508
	Discussion
	TDD Link level simulation results and discussion for MMSE-IRC receiver
	Huawei, HiSilicon
	Noted

	R4-124301
	Information
	Summary of link level performance evaluation (FDD)
	Renesas Mobile Europe Ltd
	

	R4-124303
	Information
	Summary of link level performance evaluation (TDD)
	Renesas Mobile Europe Ltd
	


Discussion points:
· Discuss the summary spreadsheet of FDD link level results (also attached below):
/inbox/Drafts/Advanced_receivers/DRAFT_RAN4#64_Advanced_receivers_summary_FDD_v2

[image: image1.emf]DRAFT_RAN4#64_A dvanced_receivers_summary_FDD_v2.xls


· Discuss the summary spreadsheet of TDD link level results (also attached below):

/inbox/Drafts/Advanced_receivers/DRAFT_RAN4#64_Advanced_receivers_summary_TDD_v1

[image: image2.emf]DRAFT_RAN4#64_A dvanced_receiver_summary_TDD_v1.xls


Agreed way forward: 
· Observations on FDD results: 

· Results are well aligned, spread at geometry for 70% ranges from 1.02dB to 1.37dB
· Alignment is achieved

· Observations on TDD results: 
· Results are well aligned, spread at geometry for 70% ranges from 0.55dB to 1.13dB

· Alignment is achieved
3.  Test framework
	Framework document

	R4-124292
	Approval
	Framework document for advanced receivers work item (rev. 2)
	Renesas Mobile Europe Ltd
	

	General test framework

	R4-124294
	Discussion
	Open issues in requirement scenarios
	Renesas Mobile Europe Ltd
	

	R4-124215
	Discussion
	Effect of channel correlation assumptions on TM2 test
	NEC
	

	Test metric

	R4-124637
	Discussion
	Link-level performance evaluation and test proposals for LTE UE advanced receivers
	Intel Corporation
	

	R4-124361
	Discussion
	Simulation results on MMSE IRC receiver on Interference and AWGN conditions
	NTT DOCOMO
	


Discussion points:
· Discuss framework document by Renesas in R4-124292
· Discuss way forward proposal (also attached below): 

/inbox/Drafts/Advanced_receivers/DRAFT_Advanced_receivers_WF_v2

[image: image3.emf]DRAFT_RAN4#64_A dv_receivers_WF_v2.pptx


· A spreadsheet summarizing advanced receiver gain vs. baseline receiver (based on input contributions) was compiled by Qualcomm (attached below):


[image: image4.emf]R4-12xxxx_advance d_receiver_gain_v1.xls


· Capture agreements in simulation assumption for Approval
Agreed way forward: 
· Adhoc session recommends approval of framework document in R4-124292
· Antenna configuration & correlation for Test 1
· Confirm 2x2, low correlation in all cells for Test 1
· Observations based on input contributions:

· Test 1 (FDD and TDD): Majority of companies supports MCS#6

· Test 2 (FDD and TDD) : No clear majority based on input contributions

· Some companies propose to set the same MCS for FDD and TDD
· Agree on MCS#6 for Test 1 for FDD and TDD
· Proposed methodology to down-select MCS for Test 2:

· Base decision on alignment results averaged across companies

· Consider geometry achieving 70% relative throughput

· Add typical margin of X for selecting the MCS, e.g. X=1.0dB

· Choose MCS for which the resulting geometry value falls in the range ~[-2.5dB,0dB]

· Based on current version of summary spreadsheets, this leads to MCS#11 in Test 2 for FDD and TDD

· Agree on MCS#11 for Test 2 in both FDD and TDD
· Test point definition, test metric
· Keep working with baseline agreement

· FFS: additional test could be further studied to verify the receiver type

· Interested companies requested to submit IRC throughput for both explicitly modeled interference and AWGN interference only

· RF input levels: Use Noc=-98dBm as in majority of existing demodulation test cases

· Tx EVM= 6%:

· For alignment simulations (no impact expected at considered geometries)

· For impairment simulations

· UE feedback modes

· Test 1: [PUCCH 1-0]

· Test 2: [PUCCH 1-1] 

· Test 3: [PUCCH 1-1] 

· CRS configuration in Test 3

· Colliding CRS between serving and interfering cell in order to ensure that UE does not use CRS for interference covariance estimation

· Link level simulation assumptions for FDD and TDD to updated during RAN4#64 in separate Tdocs for Approval

· Alignment simulation campaign continues (FDD/TDD)

· Sweep throughput vs. geometry (SINR), keeping DIP1 & DIP2 fixed

· Geometry range: [-8dB to 6dB] including G=-2.5dB

· Impairment results requested for RAN4#64bis (FDD/TDD)
4.
Studies on asynchronous network timing
	R4-123974
	Discussion
	Asynchronous system level studies
	Qualcomm Incorporated
	

	R4-124227
	Discussion
	Discussion about advanced receiver performance on asynchronous network deployments
	LG Electronics
	

	R4-124304
	Discussion
	On the structure of the interference in asynchronous scenarios
	Renesas Mobile Europe Ltd
	

	R4-124362
	Discussion
	Discussion for test condition for asynchornous test cases on advanced receiver
	NTT DOCOMO
	

	R4-124519
	Discussion
	Discussion on asynchronous test setup for advanced receiver
	Huawei, HiSilicon
	


Discussion points:
· Discuss the outcome of system level simulations:
· Structure of the interference in terms of timing

· Structure of the interference in terms of power (DIP1, DIP2)

· Discuss link level assumptions & simulations for RAN4#64bis
· Which setup in terms of synchronous/asynchronous cells for link level simulations?

· DIP values

· Time offset for interferers

· Reuse/down-select from existing FDD link level assumptions
Agreed way forward: 
· Outcome of system level simulations
· Observations on the structure of the asynchronous interference in terms of power (DIP1, DIP2)

· A majority of companies observed a lower DIP1 and higher DIP2 value compared to DIPs in synchronous case

· One company observed a lower DIP1 and lower DIP2 value compared to DIPs in synchronous case

· Link level assumptions (asynchronous case) to be drafted by Friday 17/08 in a separate document for approval. 
· The following aspects of link level assumptions are agreed during the adhoc session:
· Reuse (as much as possible) simulation assumptions for Test 1 and Test 2 (FDD synchronous case)

· As baseline, MCS choices:

· Test 1: MCS#6

· Test 2: MCS#11

· Random rank & PMI per CQI subband and per subframe in interfering cells as baseline assumption

· Frequency granularity of random rank/PMI in interfering cells is 6 PRB
· DIP1 and DIP2 to be agreed offline by Friday 17/08.
· Aspects to consider and for further discussion:

· Timing offsets for interfering cells

· Frequency offsets between different cells
5.
Introduction of test cases to TS36.101
	R4-124299
	Discussion
	Introduction of Advanced Receivers Test Cases to TS36.101
	Renesas Mobile Europe Ltd
	


Discussion points:
· Collect feedback on proposals in R4-124299:
· Overall structure

· Advanced receiver denomination

· Multi-cell test parameterization

· Interference modeling (DIP, transmission in interfering cells)

· Follow-PMI in serving cell

· Network timing assumption

· FRC definitions

· Test point definition and geometry definition

Agreed way forward: 
· Not discussed.
6.
CSI
	R4-124252
	Discussion
	Additional test to verify receiver type with advanced receiver
	ST-Ericsson, Ericsson
	

	R4-124641
	Discussion
	CSI test for advanced receivers
	Intel Corporation
	


Discussion points:
· Discuss proposals in R4-124252 and R4-124641.
Agreed way forward: 
· Not discussed.
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		Summary:		This document provides a summary of link level performance results for FDD based on input from individual participating companies.

		Revision history:

		v1		First version of the summary (FDD)

		v2		Added FDD results submitted to RAN4#63AH for the following companies: ST-Ericsson, Ericsson, Nokia Corporation, Nokia Siemens Networks, Qualcomm Incorporated, Broadcom Corporation





Summary (FDD)

		

								Geometry at [70%] target throughput

								Description		Renesas Mobile Europe Ltd [R4-124300]		LG Electronics [R4-124226]		Broadcom Corporation		Intel Corporation		NTT DOCOMO [R4-124360]		MStar Semiconductor [R4-124382]		Qualcomm Incorporated (R4-63AH-0094)		Huawei, HiSilicon [R4-124504]		ST-Ericsson, Ericsson (R4-63AH-0110)		Nokia Corporation, Nokia Siemens Networks (R4-63AH-0182)		NEC [R4-124210]		Media Tek		Fujitsu [R4-124336]		Motorola Mobility		Samsung [R4-123858]		0		AVERAGE		SPREAD

								Test 1-MCS6 (FDD)		-3.19		-3.04		-3.19		-3.30		-2.55		-3.45		-3.72		-2.65		-3.68		-3.34		-2.98		0.00		-3.05		-2.91		-2.89		0.00		-3.14		1.17

								Test 1-MCS7 (FDD)		-1.88		-1.75		-1.69		-1.96		-1.37		-2.15		-2.33		-1.41		-2.39		-2.00		-1.66		0.00		-1.82		-1.62		-1.50		0.00		-1.82		1.02

								Test 2-MCS10 (FDD)		-1.33		-1.21		0.00		-1.65		-1.18		-1.65		-1.55		-1.40		-2.18		-1.74		-0.84		0.00		-1.53		-1.25		-1.37		0.00		-1.45		1.33

								Test 2-MCS11 (FDD)		-0.88		-0.64		0.00		-1.15		-0.77		-1.22		-1.12		-0.95		-1.72		-1.37		-0.38		0.00		-1.10		-0.76		-0.78		0.00		-0.99		1.34

								Test 2-MCS12 (FDD)		-0.01		0.17		0.00		-0.31		0.08		-0.33		-0.27		-0.09		-0.82		-0.40		0.54		0.00		-0.25		0.12		-0.10		0.00		-0.13		1.37

								Test 3-MCS7 (FDD)		-3.12		-2.48		0.00		-2.60		-2.90		0.00		0.00		-3.11		-2.81		-3.23		-2.78		0.00		-1.93		-2.61		-2.82		0.00		-2.76		1.31

								Relative throughput at target geometry

								Description		Renesas Mobile Europe Ltd [R4-124300]		LG Electronics [R4-124226]		Broadcom Corporation		Intel Corporation		NTT DOCOMO [R4-124360]		MStar Semiconductor [R4-124382]		Qualcomm Incorporated (R4-63AH-0094)		Huawei, HiSilicon [R4-124504]		ST-Ericsson, Ericsson (R4-63AH-0110)		Nokia Corporation, Nokia Siemens Networks (R4-63AH-0182)		NEC [R4-124210]		Media Tek		Fujitsu [R4-124336]		Motorola Mobility		Samsung [R4-123858]		0		AVERAGE		SPREAD

								Test 1-MCS6 (FDD) (G = -2.5dB)		78.77%		78.80%		79.24%		82.02%		70.60%		83.33%		86.99%		72.13%		85.30%		81.88%		75.31%		0.00%		78.21%		76.05%		75.58%		0.00%		78.87%		16.39

								Test 1-MCS7 (FDD) (G = -2.5dB)		62.60%		59.84%		61.12%		62.11%		56.42%		65.52%		67.56%		57.15%		68.59%		63.53%		59.14%		0.00%		60.82%		59.51%		58.24%		0.00%		61.58%		12.17

								Test 2-MCS10 (FDD) (G = 0dB)		85.70%		83.28%		0.00%		88.47%		85.19%		89.67%		87.59%		86.87%		92.44%		90.83%		78.48%		0.00%		88.84%		83.34%		88.00%		0.00%		86.82%		13.96

								Test 2-MCS11 (FDD) (G = 0dB)		80.57%		79.28%		0.00%		84.02%		80.43%		84.86%		83.21%		82.33%		88.66%		86.58%		73.95%		0.00%		84.39%		80.63%		81.30%		0.00%		82.32%		14.71

								Test 2-MCS12 (FDD) (G = 0dB)		70.08%		67.58%		0.00%		73.24%		68.89%		74.23%		73.20%		71.09%		79.85%		74.96%		63.78%		0.00%		73.20%		68.73%		71.52%		0.00%		71.57%		16.07

								Test 3-MCS7 (FDD) (G = -2.5dB)		78.10%		69.65%		0.00%		71.62%		75.81%		0.00%		0.00%		78.21%		74.25%		83.06%		74.22%		0.00%		62.86%		71.67%		74.22%		0.00%		73.97%		20.20





Test 1-MCS6 (FDD)

		

		TP		AVE		SPREAD																				Max tput		4.64E+06		bps

		70%		-3.1		1.2																				Req tput		3.25E+06		bps

		G [dB]		Renesas Mobile Europe Ltd [R4-124300]		LG Electronics [R4-124226]		Broadcom Corporation		Intel Corporation		NTT DOCOMO [R4-124360]		MStar Semiconductor [R4-124382]		Qualcomm Incorporated (R4-63AH-0094)		Huawei, HiSilicon [R4-124504]		ST-Ericsson, Ericsson (R4-63AH-0110)		Nokia Corporation, Nokia Siemens Networks (R4-63AH-0182)		NEC [R4-124210]		Media Tek		Fujitsu [R4-124336]		Motorola Mobility		Samsung [R4-123858]		0

		-8.0		1.21E+06		1.15E+06		1.43E+06		1.26E+06		8.59E+05		1.31E+06		1.40E+06		9.97E+05		1.55E+06		1.19E+06		1.12E+06				1.07E+06		1.25E+06		1.19E+06

		-7.0		1.63E+06		1.53E+06		1.76E+06		1.63E+06		1.29E+06		1.69E+06		1.84E+06		1.47E+06		1.88E+06		1.59E+06		1.57E+06				1.53E+06		1.62E+06		1.61E+06

		-6.0		2.01E+06		1.90E+06		2.10E+06		1.98E+06		1.62E+06		2.07E+06		2.21E+06		1.82E+06		2.23E+06		1.96E+06		1.93E+06				1.90E+06		1.96E+06		1.84E+06

		-5.0		2.37E+06		2.27E+06		2.41E+06		2.37E+06		2.00E+06		2.44E+06		2.59E+06		2.19E+06		2.57E+06		2.33E+06		2.31E+06				2.28E+06		2.31E+06		2.29E+06

		-4.0		2.80E+06		2.66E+06		2.80E+06		2.80E+06		2.45E+06		2.88E+06		3.06E+06		2.55E+06		3.05E+06		2.82E+06		2.72E+06				2.68E+06		2.65E+06		2.68E+06

		-3.0		3.36E+06		3.28E+06		3.36E+06		3.44E+06		2.98E+06		3.55E+06		3.73E+06		3.02E+06		3.68E+06		3.47E+06		3.24E+06				3.28E+06		3.19E+06		3.18E+06

		-2.5		3.66E+06		3.66E+06		3.68E+06		3.81E+06		3.28E+06		3.87E+06		4.04E+06		3.35E+06		3.96E+06		3.80E+06		3.50E+06				3.63E+06		3.53E+06		3.51E+06

		-2.0		3.95E+06		3.98E+06		4.00E+06		4.13E+06		3.60E+06		4.19E+06		4.28E+06		3.70E+06		4.24E+06		4.08E+06		3.87E+06				3.96E+06		3.86E+06		3.55E+06

		-1.0		4.40E+06		4.45E+06		4.43E+06		4.51E+06		4.19E+06		4.52E+06		4.55E+06		4.29E+06		4.54E+06		4.47E+06		4.36E+06				4.43E+06		4.36E+06		4.09E+06

		0.0		4.58E+06		4.60E+06		4.60E+06		4.61E+06		4.52E+06		4.62E+06		4.63E+06		4.56E+06		4.63E+06		4.59E+06		4.57E+06				4.61E+06		4.57E+06		4.56E+06

		1.0		4.63E+06		4.64E+06		4.64E+06		4.64E+06		4.62E+06		4.64E+06		4.64E+06		4.62E+06		4.64E+06		4.64E+06		4.63E+06				4.64E+06		4.63E+06		4.61E+06

		2.0		4.64E+06		4.64E+06		4.64E+06		4.64E+06		4.64E+06		4.64E+06		4.64E+06		4.64E+06		4.64E+06		4.64E+06		4.64E+06				4.64E+06		4.64E+06		4.64E+06

		3.0		4.64E+06		4.64E+06		4.64E+06		4.64E+06		4.64E+06		4.64E+06		4.64E+06		4.64E+06		4.64E+06		4.64E+06		4.64E+06				4.64E+06		4.64E+06		4.64E+06

		4.0		4.64E+06		4.64E+06		4.64E+06		4.64E+06		4.64E+06		4.64E+06		4.64E+06		4.64E+06		4.64E+06		4.64E+06		4.64E+06				4.64E+06		4.64E+06		4.64E+06

		5.0		4.64E+06		4.64E+06		4.64E+06		4.64E+06		4.64E+06		4.64E+06		4.64E+06		4.64E+06		4.64E+06		4.64E+06		4.64E+06				4.64E+06		4.64E+06		4.64E+06

		6.0		4.64E+06		4.64E+06		4.64E+06		4.64E+06		4.64E+06		4.64E+06		4.64E+06		4.64E+06		4.64E+06		4.64E+06		4.64E+06				4.64E+06		4.64E+06		4.64E+06

		G at target Tput		-3.19		-3.04		-3.19		-3.30		-2.55		-3.45		-3.72		-2.65		-3.68		-3.34		-2.98		0.00		-3.05		-2.91		-2.89		0.00

		Relative Tput at G=-2.5dB		78.8%		78.8%		79.2%		82.0%		70.6%		83.3%		87.0%		72.1%		85.3%		81.9%		75.3%		0.0%		78.2%		76.1%		75.6%		0.0%

		Relative Tput at G=0dB		98.6%		99.1%		98.9%		99.3%		97.4%		99.5%		99.7%		98.1%		99.6%		98.9%		98.4%		0.0%		99.2%		98.5%		98.2%		0.0%





Test 1-MCS6 (FDD)

		



Renesas Mobile Europe Ltd [R4-124300]

LG Electronics [R4-124226]

Broadcom Corporation

Intel Corporation

NTT DOCOMO [R4-124360]

MStar Semiconductor [R4-124382]

Qualcomm Incorporated (R4-63AH-0094)

Huawei, HiSilicon [R4-124504]

ST-Ericsson, Ericsson (R4-63AH-0110)

Nokia Corporation, Nokia Siemens Networks (R4-63AH-0182)

NEC [R4-124210]

Media Tek

Fujitsu [R4-124336]

Motorola Mobility

Samsung [R4-123858]

G [dB]

Throughput [bits/s]



Test 1-MCS7 (FDD)

		

		TP		AVE		SPREAD																				Max tput		5.58E+06		bps

		70%		-1.8		1.0																				Req tput		3.91E+06		bps

		G [dB]		Renesas Mobile Europe Ltd [R4-124300]		LG Electronics [R4-124226]		Broadcom Corporation		Intel Corporation		NTT DOCOMO [R4-124360]		MStar Semiconductor [R4-124382]		Qualcomm Incorporated (R4-63AH-0094)		Huawei, HiSilicon [R4-124504]		ST-Ericsson, Ericsson (R4-63AH-0110)		Nokia Corporation, Nokia Siemens Networks (R4-63AH-0182)		NEC [R4-124210]		Media Tek		Fujitsu [R4-124336]		Motorola Mobility		Samsung [R4-123858]

		-8.0		9.14E+05		7.01E+05		1.22E+06		1.04E+06		5.20E+05		1.06E+06		1.22E+06		5.76E+05		1.47E+06		9.06E+05		7.69E+05				7.07E+05		9.83E+05		8.39E+05

		-7.0		1.55E+06		1.42E+06		1.73E+06		1.54E+06		1.17E+06		1.66E+06		1.78E+06		1.34E+06		1.87E+06		1.47E+06		1.45E+06				1.44E+06		1.58E+06		1.45E+06

		-6.0		1.99E+06		1.86E+06		2.11E+06		1.93E+06		1.61E+06		2.06E+06		2.24E+06		1.81E+06		2.23E+06		1.93E+06		1.91E+06				1.90E+06		1.95E+06		1.84E+06

		-5.0		2.39E+06		2.27E+06		2.49E+06		2.34E+06		1.95E+06		2.50E+06		2.65E+06		2.20E+06		2.62E+06		2.33E+06		2.29E+06				2.30E+06		2.33E+06		2.26E+06

		-4.0		2.79E+06		2.70E+06		2.81E+06		2.72E+06		2.36E+06		2.87E+06		2.96E+06		2.60E+06		2.99E+06		2.70E+06		2.70E+06				2.72E+06		2.72E+06		2.63E+06

		-3.0		3.22E+06		3.08E+06		3.15E+06		3.22E+06		2.87E+06		3.30E+06		3.43E+06		2.97E+06		3.48E+06		3.21E+06		3.12E+06				3.11E+06		3.08E+06		2.98E+06

		-2.5		3.49E+06		3.34E+06		3.41E+06		3.47E+06		3.15E+06		3.66E+06		3.77E+06		3.19E+06		3.83E+06		3.55E+06		3.30E+06				3.39E+06		3.32E+06		3.25E+06

		-2.0		3.82E+06		3.69E+06		3.67E+06		3.88E+06		3.45E+06		4.02E+06		4.17E+06		3.45E+06		4.18E+06		3.91E+06		3.67E+06				3.76E+06		3.60E+06		3.53E+06

		-1.0		4.53E+06		4.55E+06		4.42E+06		4.71E+06		4.17E+06		4.83E+06		4.93E+06		4.22E+06		4.91E+06		4.64E+06		4.37E+06				4.56E+06		4.40E+06		4.28E+06

		0.0		5.13E+06		5.21E+06		5.09E+06		5.22E+06		4.91E+06		5.34E+06		5.37E+06		4.99E+06		5.37E+06		5.22E+06		5.06E+06				5.21E+06		5.09E+06		4.80E+06

		1.0		5.45E+06		5.51E+06		5.44E+06		5.51E+06		5.37E+06		5.53E+06		5.53E+06		5.41E+06		5.54E+06		5.48E+06		5.42E+06				5.51E+06		5.45E+06		5.31E+06

		2.0		5.55E+06		5.57E+06		5.55E+06		5.58E+06		5.54E+06		5.57E+06		5.57E+06		5.54E+06		5.57E+06		5.56E+06		5.54E+06				5.57E+06		5.55E+06		5.52E+06

		3.0		5.57E+06		5.58E+06		5.58E+06		5.58E+06		5.57E+06		5.58E+06		5.58E+06		5.57E+06		5.58E+06		5.58E+06		5.58E+06				5.58E+06		5.58E+06		5.57E+06

		4.0		5.58E+06		5.58E+06		5.58E+06		5.58E+06		5.58E+06		5.58E+06		5.58E+06		5.58E+06		5.58E+06		5.58E+06		5.58E+06				5.58E+06		5.58E+06		5.58E+06

		5.0		5.58E+06		5.58E+06		5.58E+06		5.58E+06		5.58E+06		5.58E+06		5.58E+06		5.58E+06		5.58E+06		5.58E+06		5.58E+06				5.58E+06		5.58E+06		5.58E+06

		6.0		5.58E+06		5.58E+06		5.58E+06		5.58E+06		5.58E+06		5.58E+06		5.58E+06		5.58E+06		5.58E+06		5.58E+06		5.58E+06				5.58E+06		5.58E+06		5.58E+06

		G at target Tput		-1.88		-1.75		-1.69		-1.96		-1.37		-2.15		-2.33		-1.41		-2.39		-2.00		-1.66		0.00		-1.82		-1.62		-1.50		0.00

		Relative Tput at G=-2.5dB		62.6%		59.8%		61.1%		62.1%		56.4%		65.5%		67.6%		57.2%		68.6%		63.5%		59.1%		0.0%		60.8%		59.5%		58.2%		0.0%

		Relative Tput at G=0dB		92.0%		93.5%		91.2%		93.6%		88.0%		95.6%		96.2%		89.3%		96.3%		93.5%		90.6%		0.0%		93.4%		91.2%		86.0%		0.0%





Test 1-MCS7 (FDD)

		



Renesas Mobile Europe Ltd [R4-124300]

LG Electronics [R4-124226]

Broadcom Corporation

Intel Corporation

NTT DOCOMO [R4-124360]

MStar Semiconductor [R4-124382]

Qualcomm Incorporated (R4-63AH-0094)

Huawei, HiSilicon [R4-124504]

ST-Ericsson, Ericsson (R4-63AH-0110)

Nokia Corporation, Nokia Siemens Networks (R4-63AH-0182)

NEC [R4-124210]

Media Tek

Fujitsu [R4-124336]

Motorola Mobility

Samsung [R4-123858]

G [dB]

Throughput [bits/s]



Test 2-MCS10 (FDD)

		

		TP		AVE		SPREAD																				Max tput		7.19E+06		bps

		70%		-1.5		1.3																				Req tput		5.03E+06		bps

		G [dB]		Renesas Mobile Europe Ltd [R4-124300]		LG Electronics [R4-124226]		Broadcom Corporation		Intel Corporation		NTT DOCOMO [R4-124360]		MStar Semiconductor [R4-124382]		Qualcomm Incorporated (R4-63AH-0094)		Huawei, HiSilicon [R4-124504]		ST-Ericsson, Ericsson (R4-63AH-0110)		Nokia Corporation, Nokia Siemens Networks (R4-63AH-0182)		NEC [R4-124210]		Media Tek		Fujitsu [R4-124336]		Motorola Mobility		Samsung [R4-123858]

		-8.0		6.80E+05		6.17E+05				9.71E+05		5.94E+05		8.77E+05		1.22E+06		7.43E+05		1.25E+06		7.09E+05		6.55E+05				7.85E+05		5.75E+05		6.19E+05

		-7.0		1.34E+06		1.33E+06				1.58E+06		1.15E+06		1.60E+06		1.84E+06		1.42E+06		1.94E+06		1.39E+06		1.21E+06				1.47E+06		1.19E+06		1.19E+06

		-6.0		2.00E+06		2.05E+06				2.16E+06		1.73E+06		2.26E+06		2.41E+06		2.11E+06		2.57E+06		2.03E+06		1.87E+06				2.14E+06		1.80E+06		2.06E+06

		-5.0		2.61E+06		2.53E+06				2.78E+06		2.22E+06		2.82E+06		2.87E+06		2.67E+06		3.10E+06		2.76E+06		2.41E+06				2.73E+06		2.48E+06		2.59E+06

		-4.0		3.20E+06		3.13E+06				3.20E+06		2.71E+06		3.31E+06		3.32E+06		3.17E+06		3.62E+06		3.30E+06		3.00E+06				3.28E+06		3.06E+06		3.21E+06

		-3.0		3.77E+06		3.63E+06				3.80E+06		3.35E+06		3.88E+06		3.92E+06		3.71E+06		4.33E+06		3.95E+06		3.54E+06				3.85E+06		3.44E+06		3.67E+06

		-2.5		4.10E+06		3.87E+06				4.14E+06		3.75E+06		4.28E+06		4.27E+06		4.08E+06		4.76E+06		4.27E+06		3.79E+06				4.18E+06		3.88E+06		4.09E+06

		-2.0		4.46E+06		4.32E+06				4.73E+06		4.20E+06		4.68E+06		4.65E+06		4.47E+06		5.19E+06		4.77E+06		4.13E+06				4.58E+06		4.30E+06		4.38E+06

		-1.0		5.32E+06		5.22E+06				5.60E+06		5.21E+06		5.70E+06		5.51E+06		5.42E+06		6.02E+06		5.79E+06		4.92E+06				5.56E+06		5.28E+06		5.42E+06

		0.0		6.16E+06		5.99E+06				6.36E+06		6.13E+06		6.45E+06		6.30E+06		6.25E+06		6.65E+06		6.53E+06		5.65E+06				6.39E+06		5.99E+06		6.33E+06

		1.0		6.73E+06		6.81E+06				6.83E+06		6.75E+06		6.90E+06		6.85E+06		6.81E+06		7.00E+06		6.95E+06		6.29E+06				6.90E+06		6.68E+06		6.75E+06

		2.0		7.03E+06		7.10E+06				7.06E+06		7.04E+06		7.12E+06		7.09E+06		7.08E+06		7.14E+06		7.14E+06		6.75E+06				7.12E+06		7.04E+06		7.09E+06

		3.0		7.15E+06		7.16E+06				7.15E+06		7.16E+06		7.19E+06		7.18E+06		7.15E+06		7.18E+06		7.19E+06		7.02E+06				7.18E+06		7.14E+06		7.15E+06

		4.0		7.19E+06		7.19E+06				7.19E+06		7.19E+06		7.19E+06		7.19E+06		7.18E+06		7.19E+06		7.19E+06		7.13E+06				7.19E+06		7.18E+06		7.19E+06

		5.0		7.19E+06		7.19E+06				7.19E+06		7.19E+06		7.19E+06		7.19E+06		7.18E+06		7.19E+06		7.19E+06		7.17E+06				7.19E+06		7.19E+06		7.19E+06

		6.0		7.19E+06		7.19E+06				7.19E+06		7.19E+06		7.19E+06		7.19E+06		7.19E+06		7.19E+06		7.19E+06		7.19E+06				7.19E+06		7.19E+06		7.19E+06

		G at target Tput		-1.33		-1.21		0.00		-1.65		-1.18		-1.65		-1.55		-1.40		-2.18		-1.74		-0.84		0.00		-1.53		-1.25		-1.37		0.00

		Relative Tput at G=-2.5dB		57.0%		53.9%		0.0%		57.5%		52.1%		59.5%		59.4%		56.7%		66.1%		59.4%		52.7%		0.0%		58.2%		54.0%		56.9%		0.0%

		Relative Tput at G=0dB		85.7%		83.3%		0.0%		88.5%		85.2%		89.7%		87.6%		86.9%		92.4%		90.8%		78.5%		0.0%		88.8%		83.3%		88.0%		0.0%





Test 2-MCS10 (FDD)

		



Renesas Mobile Europe Ltd [R4-124300]

LG Electronics [R4-124226]

Broadcom Corporation

Intel Corporation

NTT DOCOMO [R4-124360]

MStar Semiconductor [R4-124382]

Qualcomm Incorporated (R4-63AH-0094)

Huawei, HiSilicon [R4-124504]

ST-Ericsson, Ericsson (R4-63AH-0110)

Nokia Corporation, Nokia Siemens Networks (R4-63AH-0182)

NEC [R4-124210]

Media Tek

Fujitsu [R4-124336]

Motorola Mobility

Samsung [R4-123858]

G [dB]

Throughput [bits/s]



Test 2-MCS11 (FDD)

		

		TP		AVE		SPREAD																				Max tput		7.88E+06		bps

		70%		-1.0		1.3																				Req tput		5.52E+06		bps

		G [dB]		Renesas Mobile Europe Ltd [R4-124300]		LG Electronics [R4-124226]		Broadcom Corporation		Intel Corporation		NTT DOCOMO [R4-124360]		MStar Semiconductor [R4-124382]		Qualcomm Incorporated (R4-63AH-0094)		Huawei, HiSilicon [R4-124504]		ST-Ericsson, Ericsson (R4-63AH-0110)		Nokia Corporation, Nokia Siemens Networks (R4-63AH-0182)		NEC [R4-124210]		Media Tek		Fujitsu [R4-124336]		Motorola Mobility		Samsung [R4-123858]

		-8.0		5.81E+05		5.48E+05				8.54E+05		4.82E+05		7.07E+05		1.09E+06		5.98E+05		1.13E+06		6.59E+05		5.38E+05				6.54E+05		5.57E+05		5.18E+05

		-7.0		1.23E+06		1.22E+06				1.55E+06		1.05E+06		1.47E+06		1.76E+06		1.29E+06		1.86E+06		1.27E+06		1.09E+06				1.35E+06		1.01E+06		1.11E+06

		-6.0		1.97E+06		1.87E+06				2.23E+06		1.69E+06		2.24E+06		2.42E+06		2.06E+06		2.58E+06		2.07E+06		1.82E+06				2.12E+06		1.71E+06		1.74E+06

		-5.0		2.65E+06		2.66E+06				2.75E+06		2.25E+06		2.88E+06		2.95E+06		2.72E+06		3.20E+06		2.78E+06		2.43E+06				2.77E+06		2.55E+06		2.74E+06

		-4.0		3.27E+06		3.25E+06				3.35E+06		2.77E+06		3.42E+06		3.44E+06		3.27E+06		3.72E+06		3.34E+06		3.06E+06				3.38E+06		3.17E+06		3.41E+06

		-3.0		3.88E+06		3.67E+06				3.98E+06		3.38E+06		3.97E+06		4.00E+06		3.80E+06		4.38E+06		4.04E+06		3.63E+06				3.96E+06		3.64E+06		3.88E+06

		-2.5		4.19E+06		4.03E+06				4.35E+06		3.76E+06		4.34E+06		4.35E+06		4.14E+06		4.82E+06		4.43E+06		3.89E+06				4.28E+06		4.00E+06		4.40E+06

		-2.0		4.55E+06		4.36E+06				4.82E+06		4.21E+06		4.71E+06		4.74E+06		4.54E+06		5.25E+06		4.83E+06		4.25E+06				4.65E+06		4.33E+06		4.63E+06

		-1.0		5.41E+06		5.10E+06				5.64E+06		5.27E+06		5.75E+06		5.63E+06		5.47E+06		6.22E+06		5.91E+06		5.02E+06				5.62E+06		5.25E+06		5.27E+06

		0.0		6.35E+06		6.25E+06				6.62E+06		6.34E+06		6.69E+06		6.56E+06		6.49E+06		6.99E+06		6.83E+06		5.83E+06				6.65E+06		6.36E+06		6.41E+06

		1.0		7.14E+06		7.20E+06				7.33E+06		7.16E+06		7.36E+06		7.29E+06		7.24E+06		7.53E+06		7.50E+06		6.63E+06				7.37E+06		7.09E+06		7.12E+06

		2.0		7.59E+06		7.60E+06				7.64E+06		7.62E+06		7.72E+06		7.68E+06		7.66E+06		7.78E+06		7.76E+06		7.22E+06				7.73E+06		7.61E+06		7.60E+06

		3.0		7.80E+06		7.84E+06				7.81E+06		7.81E+06		7.86E+06		7.83E+06		7.81E+06		7.86E+06		7.85E+06		7.59E+06				7.85E+06		7.83E+06		7.85E+06

		4.0		7.87E+06		7.88E+06				7.86E+06		7.87E+06		7.88E+06		7.88E+06		7.86E+06		7.88E+06		7.88E+06		7.77E+06				7.88E+06		7.87E+06		7.87E+06

		5.0		7.88E+06		7.88E+06				7.88E+06		7.88E+06		7.88E+06		7.88E+06		7.87E+06		7.88E+06		7.88E+06		7.85E+06				7.88E+06		7.88E+06		7.88E+06

		6.0		7.88E+06		7.88E+06				7.88E+06		7.88E+06		7.88E+06		7.88E+06		7.88E+06		7.88E+06		7.88E+06		7.87E+06				7.88E+06		7.88E+06		7.88E+06

		G at target Tput		-0.88		-0.64		0.00		-1.15		-0.77		-1.22		-1.12		-0.95		-1.72		-1.37		-0.38		0.00		-1.10		-0.76		-0.78		0.00

		Relative Tput at G=-2.5dB		53.2%		51.1%		0.0%		55.2%		47.7%		55.0%		55.2%		52.5%		61.1%		56.3%		49.4%		0.0%		54.3%		50.8%		55.8%		0.0%

		Relative Tput at G=0dB		80.6%		79.3%		0.0%		84.0%		80.4%		84.9%		83.2%		82.3%		88.7%		86.6%		73.9%		0.0%		84.4%		80.6%		81.3%		0.0%





Test 2-MCS11 (FDD)

		



Renesas Mobile Europe Ltd [R4-124300]

LG Electronics [R4-124226]

Broadcom Corporation

Intel Corporation

NTT DOCOMO [R4-124360]

MStar Semiconductor [R4-124382]

Qualcomm Incorporated (R4-63AH-0094)

Huawei, HiSilicon [R4-124504]

ST-Ericsson, Ericsson (R4-63AH-0110)

Nokia Corporation, Nokia Siemens Networks (R4-63AH-0182)

NEC [R4-124210]

Media Tek

Fujitsu [R4-124336]

Motorola Mobility

Samsung [R4-123858]

G [dB]

Throughput [bits/s]



Test 2-MCS12 (FDD)

		

		TP		AVE		SPREAD																				Max tput		8.92E+06		bps

		70%		-0.1		1.4																				Req tput		6.24E+06		bps

		G [dB]		Renesas Mobile Europe Ltd [R4-124300]		LG Electronics [R4-124226]		Broadcom Corporation		Intel Corporation		NTT DOCOMO [R4-124360]		MStar Semiconductor [R4-124382]		Qualcomm Incorporated (R4-63AH-0094)		Huawei, HiSilicon [R4-124504]		ST-Ericsson, Ericsson (R4-63AH-0110)		Nokia Corporation, Nokia Siemens Networks (R4-63AH-0182)		NEC [R4-124210]		Media Tek		Fujitsu [R4-124336]		Motorola Mobility		Samsung [R4-123858]

		-8.0		4.27E+05		3.57E+05				6.47E+05		3.09E+05		4.94E+05		8.07E+05		3.99E+05		8.39E+05		4.34E+05		3.82E+05				4.73E+05		2.30E+05		3.58E+05

		-7.0		9.97E+05		8.40E+05				1.33E+06		8.26E+05		1.23E+06		1.52E+06		1.03E+06		1.63E+06		1.09E+06		9.02E+05				1.10E+06		8.58E+05		8.56E+05

		-6.0		1.79E+06		1.74E+06				2.17E+06		1.52E+06		2.09E+06		2.27E+06		1.89E+06		2.45E+06		1.85E+06		1.63E+06				1.96E+06		1.52E+06		1.66E+06

		-5.0		2.60E+06		2.59E+06				2.65E+06		2.19E+06		2.87E+06		2.96E+06		2.68E+06		3.20E+06		2.78E+06		2.34E+06				2.74E+06		2.20E+06		2.71E+06

		-4.0		3.27E+06		3.23E+06				3.34E+06		2.74E+06		3.48E+06		3.51E+06		3.31E+06		3.81E+06		3.44E+06		3.04E+06				3.40E+06		3.06E+06		3.32E+06

		-3.0		3.91E+06		3.87E+06				3.84E+06		3.28E+06		4.03E+06		4.04E+06		3.88E+06		4.35E+06		4.00E+06		3.66E+06				4.02E+06		3.66E+06		3.99E+06

		-2.5		4.23E+06		4.03E+06				4.22E+06		3.60E+06		4.33E+06		4.32E+06		4.15E+06		4.72E+06		4.43E+06		3.92E+06				4.31E+06		3.96E+06		4.25E+06

		-2.0		4.54E+06		4.38E+06				4.58E+06		3.97E+06		4.63E+06		4.67E+06		4.47E+06		5.10E+06		4.70E+06		4.27E+06				4.62E+06		4.24E+06		4.51E+06

		-1.0		5.27E+06		5.06E+06				5.59E+06		4.94E+06		5.48E+06		5.49E+06		5.29E+06		6.05E+06		5.59E+06		4.91E+06				5.40E+06		5.05E+06		5.04E+06

		0.0		6.25E+06		6.03E+06				6.53E+06		6.15E+06		6.62E+06		6.53E+06		6.34E+06		7.12E+06		6.69E+06		5.69E+06				6.53E+06		6.13E+06		6.38E+06

		1.0		7.31E+06		7.27E+06				7.74E+06		7.33E+06		7.68E+06		7.53E+06		7.46E+06		7.99E+06		7.81E+06		6.71E+06				7.65E+06		7.11E+06		7.30E+06

		2.0		8.14E+06		8.05E+06				8.35E+06		8.20E+06		8.42E+06		8.32E+06		8.25E+06		8.56E+06		8.47E+06		7.51E+06				8.40E+06		8.12E+06		8.33E+06

		3.0		8.63E+06		8.72E+06				8.67E+06		8.66E+06		8.75E+06		8.72E+06		8.69E+06		8.82E+06		8.82E+06		8.14E+06				8.77E+06		8.49E+06		8.73E+06

		4.0		8.83E+06		8.88E+06				8.82E+06		8.85E+06		8.90E+06		8.87E+06		8.85E+06		8.90E+06		8.90E+06		8.57E+06				8.89E+06		8.84E+06		8.87E+06

		5.0		8.91E+06		8.92E+06				8.90E+06		8.91E+06		8.92E+06		8.92E+06		8.89E+06		8.92E+06		8.92E+06		8.78E+06				8.91E+06		8.87E+06		8.92E+06

		6.0		8.92E+06		8.92E+06				8.92E+06		8.92E+06		8.92E+06		8.92E+06		8.90E+06		8.92E+06		8.92E+06		8.88E+06				8.92E+06		8.92E+06		8.92E+06

		G at target Tput		-0.01		0.17		0.00		-0.31		0.08		-0.33		-0.27		-0.09		-0.82		-0.40		0.54		0.00		-0.25		0.12		-0.10		0.00

		Relative Tput at G=-2.5dB		47.4%		45.2%		0.0%		47.3%		40.4%		48.5%		48.4%		46.5%		52.9%		49.6%		43.9%		0.0%		48.3%		44.4%		47.6%		0.0%

		Relative Tput at G=0dB		70.1%		67.6%		0.0%		73.2%		68.9%		74.2%		73.2%		71.1%		79.8%		75.0%		63.8%		0.0%		73.2%		68.7%		71.5%		0.0%





Test 2-MCS12 (FDD)

		



Renesas Mobile Europe Ltd [R4-124300]

LG Electronics [R4-124226]

Broadcom Corporation

Intel Corporation

NTT DOCOMO [R4-124360]

MStar Semiconductor [R4-124382]

Qualcomm Incorporated (R4-63AH-0094)

Huawei, HiSilicon [R4-124504]

ST-Ericsson, Ericsson (R4-63AH-0110)

Nokia Corporation, Nokia Siemens Networks (R4-63AH-0182)

NEC [R4-124210]

Media Tek

Fujitsu [R4-124336]

Motorola Mobility

Samsung [R4-123858]

G [dB]

Throughput [bits/s]



Test 3-MCS7 (FDD)

		

		TP		AVE		SPREAD																				Max tput		5.46E+06		bps

		70%		-2.8		1.3																				Req tput		3.82E+06		bps

		G [dB]		Renesas Mobile Europe Ltd [R4-124300]		LG Electronics [R4-124226]		Broadcom Corporation		Intel Corporation		NTT DOCOMO [R4-124360]		MStar Semiconductor [R4-124382]		Qualcomm Incorporated (R4-63AH-0094)		Huawei, HiSilicon [R4-124504]		ST-Ericsson, Ericsson (R4-63AH-0110)		Nokia Corporation, Nokia Siemens Networks (R4-63AH-0182)		NEC [R4-124210]		Media Tek		Fujitsu [R4-124336]		Motorola Mobility		Samsung [R4-123858]

		-8.0		1.31E+06		1.15E+06				9.66E+05		1.24E+06						1.25E+06		9.99E+05		1.59E+06		7.67E+05				7.89E+05		1.05E+06		1.17E+06

		-7.0		1.84E+06		1.69E+06				1.49E+06		1.65E+06						1.86E+06		1.61E+06		1.97E+06		1.35E+06				1.38E+06		1.60E+06		1.71E+06

		-6.0		2.30E+06		2.12E+06				1.92E+06		2.02E+06						2.30E+06		2.13E+06		2.42E+06		1.88E+06				1.92E+06		2.09E+06		2.17E+06

		-5.0		2.71E+06		2.49E+06				2.42E+06		2.46E+06						2.71E+06		2.55E+06		2.76E+06		2.39E+06				2.30E+06		2.51E+06		2.61E+06

		-4.0		3.24E+06		2.87E+06				2.92E+06		3.01E+06						3.21E+06		3.03E+06		3.29E+06		2.93E+06				2.70E+06		2.91E+06		3.05E+06

		-3.0		3.90E+06		3.44E+06				3.48E+06		3.74E+06						3.89E+06		3.68E+06		3.98E+06		3.64E+06				3.13E+06		3.48E+06		3.69E+06

		-2.5		4.26E+06		3.80E+06				3.91E+06		4.14E+06						4.27E+06		4.05E+06		4.53E+06		4.05E+06				3.43E+06		3.91E+06		4.05E+06

		-2.0		4.57E+06		4.19E+06				4.33E+06		4.51E+06						4.60E+06		4.42E+06		4.82E+06		4.42E+06				3.77E+06		4.32E+06		4.22E+06

		-1.0		5.07E+06		4.88E+06				4.87E+06		5.08E+06						5.08E+06		5.00E+06		5.24E+06		5.08E+06				4.52E+06		4.90E+06		5.11E+06

		0.0		5.35E+06		5.29E+06				5.22E+06		5.35E+06						5.36E+06		5.33E+06		5.41E+06		5.37E+06				5.13E+06		5.29E+06		5.27E+06

		1.0		5.43E+06		5.43E+06				5.38E+06		5.44E+06						5.44E+06		5.43E+06		5.44E+06		5.44E+06				5.39E+06		5.43E+06		5.40E+06

		2.0		5.45E+06		5.45E+06				5.43E+06		5.45E+06						5.45E+06		5.45E+06		5.46E+06		5.46E+06				5.45E+06		5.45E+06		5.45E+06

		3.0		5.46E+06		5.46E+06				5.44E+06		5.46E+06						5.46E+06		5.46E+06		5.46E+06		5.46E+06				5.45E+06		5.46E+06		5.46E+06

		4.0		5.46E+06		5.46E+06				5.46E+06		5.46E+06						5.46E+06		5.46E+06		5.46E+06		5.46E+06				5.45E+06		5.46E+06		5.46E+06

		5.0		5.46E+06		5.46E+06				5.46E+06		5.46E+06						5.46E+06		5.46E+06		5.46E+06		5.46E+06				5.45E+06		5.46E+06		5.46E+06

		6.0		5.46E+06		5.46E+06				5.46E+06		5.46E+06						5.46E+06		5.46E+06		5.46E+06		5.46E+06				5.45E+06		5.46E+06		5.46E+06

		G at target Tput		-3.12		-2.48		0.00		-2.60		-2.90		0.00		0.00		-3.11		-2.81		-3.23		-2.78		0.00		-1.93		-2.61		-2.82		0.00

		Relative Tput at G=-2.5dB		78.1%		69.7%		0.0%		71.6%		75.8%		0.0%		0.0%		78.2%		74.2%		83.1%		74.2%		0.0%		62.9%		71.7%		74.2%		0.0%

		Relative Tput at G=0dB		98.0%		96.9%		0.0%		95.6%		98.1%		0.0%		0.0%		98.1%		97.6%		99.2%		98.3%		0.0%		94.0%		97.0%		96.6%		0.0%
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Summary (TDD)

		

								Geometry at [70%] target throughput

								Description		Renesas Mobile Europe Ltd		LG Electronics		Broadcom Corporation		Intel Corporation		NTT DOCOMO		MStar Semiconductor		Qualcomm Incorporated [R4-124039]		Huawei, HiSilicon [R4-124508]		ST-Ericsson, Ericsson [R4-124229]		Nokia Corporation, Nokia Siemens Networks		NEC		Media Tek		Fujitsu [R4-124336]		Motorola Mobility		CATT [R4-124029]		0		AVERAGE		SPREAD

								Test 1-MCS6 (TDD)		-3.44		0.00		0.00		-3.37		0.00		-3.44		-3.44		-2.75		-3.60		0.00		0.00		0.00		-3.00		0.00		-2.56		0.00		-3.20		1.04

								Test 1-MCS7 (TDD)		-2.19		0.00		0.00		-2.19		0.00		-2.03		-2.14		-1.60		-2.41		0.00		0.00		0.00		-1.88		0.00		-1.43		0.00		-1.98		0.97

								Test 2-MCS10 (TDD)		-1.31		0.00		0.00		-1.77		0.00		-1.52		-1.81		-1.30		-1.87		0.00		0.00		0.00		-1.26		0.00		-1.26		0.00		-1.51		0.61

								Test 2-MCS11 (TDD)		-0.71		0.00		0.00		-1.06		0.00		-0.90		-1.18		-0.70		-1.24		0.00		0.00		0.00		-0.66		0.00		-0.69		0.00		-0.89		0.58

								Test 2-MCS12 (TDD)		0.20		0.00		0.00		-0.13		0.00		0.05		-0.27		0.19		-0.33		0.00		0.00		0.00		0.22		0.00		0.20		0.00		0.02		0.55

								Test 3-MCS7 (TDD)		-3.15		0.00		0.00		-2.42		0.00		0.00		0.00		-2.99		-2.46		0.00		0.00		0.00		-2.02		0.00		-2.63		0.00		-2.61		1.13

								Relative throughput at target geometry

								Description		Renesas Mobile Europe Ltd		LG Electronics		Broadcom Corporation		Intel Corporation		NTT DOCOMO		MStar Semiconductor		Qualcomm Incorporated [R4-124039]		Huawei, HiSilicon [R4-124508]		ST-Ericsson, Ericsson [R4-124229]		Nokia Corporation, Nokia Siemens Networks		NEC		Media Tek		Fujitsu [R4-124336]		Motorola Mobility		CATT [R4-124029]		0		AVERAGE		SPREAD

								Test 1-MCS6 (TDD) (G = -2.5dB)		82.09%		0.00%		0.00%		83.26%		0.00%		83.75%		82.62%		73.53%		84.80%		0.00%		0.00%		0.00%		77.58%		0.00%		70.73%		0.00%		79.79%		14.07

								Test 1-MCS7 (TDD) (G = -2.5dB)		66.27%		0.00%		0.00%		65.85%		0.00%		64.08%		65.54%		59.04%		68.77%		0.00%		0.00%		0.00%		61.76%		0.00%		58.18%		0.00%		63.69%		10.58

								Test 2-MCS10 (TDD) (G = 0dB)		85.15%		0.00%		0.00%		87.73%		0.00%		87.93%		89.46%		85.92%		89.74%		0.00%		0.00%		0.00%		85.80%		0.00%		84.91%		0.00%		87.08%		4.83

								Test 2-MCS11 (TDD) (G = 0dB)		78.40%		0.00%		0.00%		83.50%		0.00%		81.68%		83.41%		78.94%		83.89%		0.00%		0.00%		0.00%		78.56%		0.00%		78.57%		0.00%		80.87%		5.50

								Test 2-MCS12 (TDD) (G = 0dB)		67.60%		0.00%		0.00%		71.36%		0.00%		69.35%		72.95%		67.57%		73.93%		0.00%		0.00%		0.00%		67.20%		0.00%		67.59%		0.00%		69.69%		6.74

								Test 3-MCS7 (TDD) (G = -2.5dB)		77.83%		0.00%		0.00%		69.04%		0.00%		0.00%		0.00%		77.42%		69.47%		0.00%		0.00%		0.00%		63.76%		0.00%		71.40%		0.00%		71.49%		14.08





Test 1-MCS6 (TDD)

		

		TP		AVE		SPREAD																				Max tput		2.32E+06		bps

		70%		-3.2		1.0																				Req tput		1.63E+06		bps

		G [dB]		Renesas Mobile Europe Ltd		LG Electronics		Broadcom Corporation		Intel Corporation		NTT DOCOMO		MStar Semiconductor		Qualcomm Incorporated [R4-124039]		Huawei, HiSilicon [R4-124508]		ST-Ericsson, Ericsson [R4-124229]		Nokia Corporation, Nokia Siemens Networks		NEC		Media Tek		Fujitsu [R4-124336]		Motorola Mobility		CATT [R4-124029]		0

		-8.0		6.24E+05						6.44E+05				6.62E+05		7.54E+05		4.92E+05		7.41E+05								4.63E+05				4.09E+05

		-7.0		8.46E+05						8.24E+05				8.58E+05		9.07E+05		7.46E+05		9.05E+05								7.39E+05				6.85E+05

		-6.0		1.03E+06						9.96E+05				1.04E+06		1.07E+06		9.30E+05		1.08E+06								9.37E+05				8.80E+05

		-5.0		1.24E+06						1.20E+06				1.23E+06		1.24E+06		1.12E+06		1.26E+06								1.14E+06				1.07E+06

		-4.0		1.47E+06						1.42E+06				1.46E+06		1.46E+06		1.30E+06		1.50E+06								1.33E+06				1.26E+06

		-3.0		1.75E+06						1.75E+06				1.76E+06		1.76E+06		1.55E+06		1.82E+06								1.63E+06				1.50E+06

		-2.5		1.91E+06						1.93E+06				1.95E+06		1.92E+06		1.71E+06		1.97E+06								1.80E+06				1.64E+06

		-2.0		2.05E+06						2.09E+06				2.07E+06		2.06E+06		1.88E+06		2.10E+06								1.97E+06				1.80E+06

		-1.0		2.24E+06						2.26E+06				2.25E+06		2.24E+06		2.16E+06		2.26E+06								2.21E+06				2.08E+06

		0.0		2.31E+06						2.31E+06				2.31E+06		2.30E+06		2.29E+06		2.31E+06								2.30E+06				2.25E+06

		1.0		2.32E+06						2.32E+06				2.32E+06		2.32E+06		2.32E+06		2.32E+06								2.32E+06				2.31E+06

		2.0		2.32E+06						2.32E+06				2.32E+06		2.32E+06		2.32E+06		2.32E+06								2.32E+06				2.32E+06

		3.0		2.32E+06						2.32E+06				2.32E+06		2.32E+06		2.32E+06		2.32E+06								2.32E+06				2.32E+06

		4.0		2.32E+06						2.32E+06				2.32E+06		2.32E+06		2.32E+06		2.32E+06								2.32E+06				2.32E+06

		5.0		2.32E+06						2.32E+06				2.32E+06		2.32E+06		2.32E+06		2.32E+06								2.32E+06				2.32E+06

		6.0		2.32E+06						2.32E+06				2.32E+06		2.32E+06		2.32E+06		2.32E+06								2.32E+06				2.32E+06

		G at target Tput		-3.44		0.00		0.00		-3.37		0.00		-3.44		-3.44		-2.75		-3.60		0.00		0.00		0.00		-3.00		0.00		-2.56		0.00

		Relative Tput at G=-2.5dB		82.1%		0.0%		0.0%		83.3%		0.0%		83.8%		82.6%		73.5%		84.8%		0.0%		0.0%		0.0%		77.6%		0.0%		70.7%		0.0%

		Relative Tput at G=0dB		99.3%		0.0%		0.0%		99.6%		0.0%		99.5%		99.0%		98.4%		99.5%		0.0%		0.0%		0.0%		99.0%		0.0%		96.8%		0.0%





Test 1-MCS6 (TDD)
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LG Electronics
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Test 1-MCS7 (TDD)

		

		TP		AVE		SPREAD																				Max tput		2.78E+06		bps

		70%		-2.0		1.0																				Req tput		1.94E+06		bps

		G [dB]		Renesas Mobile Europe Ltd		LG Electronics		Broadcom Corporation		Intel Corporation		NTT DOCOMO		MStar Semiconductor		Qualcomm Incorporated [R4-124039]		Huawei, HiSilicon [R4-124508]		ST-Ericsson, Ericsson [R4-124229]		Nokia Corporation, Nokia Siemens Networks		NEC		Media Tek		Fujitsu [R4-124336]		Motorola Mobility		CATT [R4-124029]

		-8.0		4.29E+05						5.71E+05				4.39E+05		7.13E+05		3.08E+05		7.12E+05								2.88E+05				2.41E+05

		-7.0		8.08E+05						8.24E+05				7.85E+05		9.20E+05		6.70E+05		9.14E+05								6.40E+05				6.04E+05

		-6.0		1.02E+06						1.00E+06				1.01E+06		1.08E+06		9.30E+05		1.10E+06								9.27E+05				8.81E+05

		-5.0		1.22E+06						1.20E+06				1.22E+06		1.25E+06		1.13E+06		1.29E+06								1.15E+06				1.09E+06

		-4.0		1.44E+06						1.40E+06				1.41E+06		1.44E+06		1.33E+06		1.49E+06								1.36E+06				1.30E+06

		-3.0		1.69E+06						1.65E+06				1.63E+06		1.68E+06		1.53E+06		1.74E+06								1.57E+06				1.50E+06

		-2.5		1.84E+06						1.83E+06				1.78E+06		1.82E+06		1.64E+06		1.91E+06								1.72E+06				1.62E+06

		-2.0		2.01E+06						2.01E+06				1.95E+06		1.99E+06		1.79E+06		2.09E+06								1.90E+06				1.75E+06

		-1.0		2.36E+06						2.40E+06				2.33E+06		2.33E+06		2.17E+06		2.44E+06								2.30E+06				2.09E+06

		0.0		2.62E+06						2.66E+06				2.62E+06		2.59E+06		2.53E+06		2.67E+06								2.61E+06				2.43E+06

		1.0		2.74E+06						2.75E+06				2.74E+06		2.72E+06		2.71E+06		2.75E+06								2.74E+06				2.66E+06

		2.0		2.77E+06						2.77E+06				2.77E+06		2.77E+06		2.76E+06		2.77E+06								2.77E+06				2.74E+06

		3.0		2.78E+06						2.78E+06				2.78E+06		2.78E+06		2.77E+06		2.78E+06								2.77E+06				2.77E+06

		4.0		2.78E+06						2.78E+06				2.78E+06		2.78E+06		2.78E+06		2.78E+06								2.77E+06				2.78E+06

		5.0		2.78E+06						2.78E+06				2.78E+06		2.78E+06		2.78E+06		2.78E+06								2.77E+06				2.78E+06

		6.0		2.78E+06						2.78E+06				2.78E+06		2.78E+06		2.78E+06		2.78E+06								2.77E+06				2.78E+06

		G at target Tput		-2.19		0.00		0.00		-2.19		0.00		-2.03		-2.14		-1.60		-2.41		0.00		0.00		0.00		-1.88		0.00		-1.43		0.00

		Relative Tput at G=-2.5dB		66.3%		0.0%		0.0%		65.8%		0.0%		64.1%		65.5%		59.0%		68.8%		0.0%		0.0%		0.0%		61.8%		0.0%		58.2%		0.0%

		Relative Tput at G=0dB		94.5%		0.0%		0.0%		95.9%		0.0%		94.3%		93.3%		91.0%		96.0%		0.0%		0.0%		0.0%		94.1%		0.0%		87.6%		0.0%





Test 1-MCS7 (TDD)

		



Renesas Mobile Europe Ltd

LG Electronics

Broadcom Corporation

Intel Corporation

NTT DOCOMO

MStar Semiconductor

Qualcomm Incorporated [R4-124039]

Huawei, HiSilicon [R4-124508]

ST-Ericsson, Ericsson [R4-124229]

Nokia Corporation, Nokia Siemens Networks

NEC

Media Tek

Fujitsu [R4-124336]

Motorola Mobility

CATT [R4-124029]

G [dB]

Throughput [bits/s]



Test 2-MCS10 (TDD)

		

		TP		AVE		SPREAD																				Max tput		3.69E+06		bps

		70%		-1.5		0.6																				Req tput		2.58E+06		bps

		G [dB]		Renesas Mobile Europe Ltd		LG Electronics		Broadcom Corporation		Intel Corporation		NTT DOCOMO		MStar Semiconductor		Qualcomm Incorporated [R4-124039]		Huawei, HiSilicon [R4-124508]		ST-Ericsson, Ericsson [R4-124229]		Nokia Corporation, Nokia Siemens Networks		NEC		Media Tek		Fujitsu [R4-124336]		Motorola Mobility		CATT [R4-124029]

		-8.0		2.94E+05						4.95E+05				4.82E+05		7.13E+05		3.44E+05		5.83E+05								2.96E+05				3.27E+05

		-7.0		6.21E+05						8.40E+05				8.28E+05		1.03E+06		6.87E+05		9.26E+05								6.12E+05				6.39E+05

		-6.0		9.87E+05						1.17E+06				1.16E+06		1.30E+06		1.05E+06		1.23E+06								9.83E+05				9.89E+05

		-5.0		1.32E+06						1.42E+06				1.44E+06		1.54E+06		1.35E+06		1.51E+06								1.31E+06				1.32E+06

		-4.0		1.62E+06						1.66E+06				1.69E+06		1.79E+06		1.60E+06		1.76E+06								1.60E+06				1.59E+06

		-3.0		1.92E+06						1.97E+06				1.96E+06		2.10E+06		1.88E+06		2.09E+06								1.89E+06				1.88E+06

		-2.5		2.09E+06						2.20E+06				2.15E+06		2.29E+06		2.05E+06		2.29E+06								2.05E+06				2.04E+06

		-2.0		2.28E+06						2.48E+06				2.34E+06		2.50E+06		2.25E+06		2.53E+06								2.24E+06				2.25E+06

		-1.0		2.71E+06						2.90E+06				2.85E+06		2.93E+06		2.72E+06		2.96E+06								2.70E+06				2.70E+06

		0.0		3.14E+06						3.24E+06				3.24E+06		3.30E+06		3.17E+06		3.31E+06								3.17E+06				3.13E+06

		1.0		3.44E+06						3.54E+06				3.50E+06		3.53E+06		3.46E+06		3.55E+06								3.47E+06				3.45E+06

		2.0		3.60E+06						3.63E+06				3.64E+06		3.63E+06		3.62E+06		3.65E+06								3.62E+06				3.60E+06

		3.0		3.67E+06						3.67E+06				3.68E+06		3.67E+06		3.67E+06		3.68E+06								3.67E+06				3.66E+06

		4.0		3.69E+06						3.69E+06				3.69E+06		3.69E+06		3.68E+06		3.69E+06								3.68E+06				3.68E+06

		5.0		3.69E+06						3.69E+06				3.69E+06		3.69E+06		3.68E+06		3.69E+06								3.68E+06				3.69E+06

		6.0		3.69E+06						3.69E+06				3.69E+06		3.69E+06		3.69E+06		3.69E+06								3.68E+06				3.69E+06

		G at target Tput		-1.31		0.00		0.00		-1.77		0.00		-1.52		-1.81		-1.30		-1.87		0.00		0.00		0.00		-1.26		0.00		-1.26		0.00

		Relative Tput at G=-2.5dB		56.8%		0.0%		0.0%		59.5%		0.0%		58.3%		62.1%		55.7%		62.1%		0.0%		0.0%		0.0%		55.5%		0.0%		55.4%		0.0%

		Relative Tput at G=0dB		85.2%		0.0%		0.0%		87.7%		0.0%		87.9%		89.5%		85.9%		89.7%		0.0%		0.0%		0.0%		85.8%		0.0%		84.9%		0.0%





Test 2-MCS10 (TDD)

		



Renesas Mobile Europe Ltd

LG Electronics

Broadcom Corporation

Intel Corporation

NTT DOCOMO

MStar Semiconductor

Qualcomm Incorporated [R4-124039]

Huawei, HiSilicon [R4-124508]

ST-Ericsson, Ericsson [R4-124229]

Nokia Corporation, Nokia Siemens Networks

NEC

Media Tek

Fujitsu [R4-124336]

Motorola Mobility

CATT [R4-124029]

G [dB]

Throughput [bits/s]



Test 2-MCS11 (TDD)

		

		TP		AVE		SPREAD																				Max tput		4.12E+06		bps

		70%		-0.9		0.6																				Req tput		2.89E+06		bps

		G [dB]		Renesas Mobile Europe Ltd		LG Electronics		Broadcom Corporation		Intel Corporation		NTT DOCOMO		MStar Semiconductor		Qualcomm Incorporated [R4-124039]		Huawei, HiSilicon [R4-124508]		ST-Ericsson, Ericsson [R4-124229]		Nokia Corporation, Nokia Siemens Networks		NEC		Media Tek		Fujitsu [R4-124336]		Motorola Mobility		CATT [R4-124029]

		-8.0		2.33E+05						3.88E+05				3.76E+05		6.21E+05		2.55E+05		4.88E+05								2.29E+05				2.68E+05

		-7.0		5.46E+05						7.69E+05				7.50E+05		9.95E+05		6.13E+05		8.60E+05								5.34E+05				5.71E+05

		-6.0		9.48E+05						1.18E+06				1.14E+06		1.31E+06		1.01E+06		1.21E+06								9.39E+05				9.39E+05

		-5.0		1.32E+06						1.46E+06				1.46E+06		1.58E+06		1.38E+06		1.55E+06								1.32E+06				1.33E+06

		-4.0		1.65E+06						1.73E+06				1.74E+06		1.84E+06		1.66E+06		1.82E+06								1.64E+06				1.64E+06

		-3.0		1.96E+06						2.00E+06				2.01E+06		2.14E+06		1.93E+06		2.12E+06								1.94E+06				1.93E+06

		-2.5		2.13E+06						2.19E+06				2.18E+06		2.32E+06		2.09E+06		2.31E+06								2.11E+06				2.10E+06

		-2.0		2.31E+06						2.45E+06				2.35E+06		2.51E+06		2.28E+06		2.51E+06								2.28E+06				2.28E+06

		-1.0		2.75E+06						2.91E+06				2.83E+06		2.97E+06		2.73E+06		3.01E+06								2.71E+06				2.73E+06

		0.0		3.23E+06						3.44E+06				3.37E+06		3.44E+06		3.26E+06		3.46E+06								3.24E+06				3.24E+06

		1.0		3.66E+06						3.79E+06				3.75E+06		3.79E+06		3.68E+06		3.81E+06								3.70E+06				3.67E+06

		2.0		3.94E+06						4.01E+06				4.00E+06		4.00E+06		3.96E+06		4.02E+06								3.97E+06				3.94E+06

		3.0		4.06E+06						4.08E+06				4.09E+06		4.08E+06		4.07E+06		4.09E+06								4.08E+06				4.06E+06

		4.0		4.11E+06						4.11E+06				4.12E+06		4.12E+06		4.10E+06		4.12E+06								4.11E+06				4.11E+06

		5.0		4.12E+06						4.12E+06				4.12E+06		4.12E+06		4.12E+06		4.12E+06								4.12E+06				4.12E+06

		6.0		4.12E+06						4.12E+06				4.12E+06		4.12E+06		4.12E+06		4.12E+06								4.12E+06				4.12E+06

		G at target Tput		-0.71		0.00		0.00		-1.06		0.00		-0.90		-1.18		-0.70		-1.24		0.00		0.00		0.00		-0.66		0.00		-0.69		0.00

		Relative Tput at G=-2.5dB		51.6%		0.0%		0.0%		53.1%		0.0%		52.9%		56.3%		50.7%		56.0%		0.0%		0.0%		0.0%		51.1%		0.0%		50.9%		0.0%

		Relative Tput at G=0dB		78.4%		0.0%		0.0%		83.5%		0.0%		81.7%		83.4%		78.9%		83.9%		0.0%		0.0%		0.0%		78.6%		0.0%		78.6%		0.0%





Test 2-MCS11 (TDD)

		



Renesas Mobile Europe Ltd

LG Electronics

Broadcom Corporation

Intel Corporation

NTT DOCOMO

MStar Semiconductor

Qualcomm Incorporated [R4-124039]

Huawei, HiSilicon [R4-124508]

ST-Ericsson, Ericsson [R4-124229]

Nokia Corporation, Nokia Siemens Networks

NEC

Media Tek

Fujitsu [R4-124336]

Motorola Mobility

CATT [R4-124029]

G [dB]

Throughput [bits/s]



Test 2-MCS12 (TDD)

		

		TP		AVE		SPREAD																				Max tput		4.67E+06		bps

		70%		0.0		0.5																				Req tput		3.27E+06		bps

		G [dB]		Renesas Mobile Europe Ltd		LG Electronics		Broadcom Corporation		Intel Corporation		NTT DOCOMO		MStar Semiconductor		Qualcomm Incorporated [R4-124039]		Huawei, HiSilicon [R4-124508]		ST-Ericsson, Ericsson [R4-124229]		Nokia Corporation, Nokia Siemens Networks		NEC		Media Tek		Fujitsu [R4-124336]		Motorola Mobility		CATT [R4-124029]

		-8.0		1.52E+05						2.62E+05				2.54E+05		4.67E+05		1.69E+05		3.61E+05								1.54E+05				1.75E+05

		-7.0		4.14E+05						6.16E+05				6.34E+05		8.81E+05		4.90E+05		7.51E+05								4.26E+05				4.46E+05

		-6.0		8.27E+05						1.09E+06				1.06E+06		1.28E+06		9.15E+05		1.17E+06								8.35E+05				8.35E+05

		-5.0		1.27E+06						1.43E+06				1.46E+06		1.60E+06		1.34E+06		1.55E+06								1.28E+06				1.26E+06

		-4.0		1.65E+06						1.77E+06				1.78E+06		1.88E+06		1.69E+06		1.87E+06								1.66E+06				1.65E+06

		-3.0		1.97E+06						1.99E+06				2.05E+06		2.16E+06		1.98E+06		2.15E+06								1.98E+06				1.97E+06

		-2.5		2.13E+06						2.15E+06				2.19E+06		2.31E+06		2.12E+06		2.29E+06								2.13E+06				2.12E+06

		-2.0		2.30E+06						2.34E+06				2.33E+06		2.48E+06		2.27E+06		2.46E+06								2.29E+06				2.27E+06

		-1.0		2.69E+06						2.84E+06				2.74E+06		2.89E+06		2.65E+06		2.91E+06								2.65E+06				2.66E+06

		0.0		3.16E+06						3.34E+06				3.24E+06		3.41E+06		3.16E+06		3.46E+06								3.14E+06				3.16E+06

		1.0		3.71E+06						3.99E+06				3.84E+06		3.93E+06		3.74E+06		3.95E+06								3.75E+06				3.73E+06

		2.0		4.19E+06						4.37E+06				4.29E+06		4.31E+06		4.20E+06		4.34E+06								4.24E+06				4.20E+06

		3.0		4.48E+06						4.56E+06				4.54E+06		4.54E+06		4.50E+06		4.57E+06								4.51E+06				4.48E+06

		4.0		4.61E+06						4.64E+06				4.65E+06		4.63E+06		4.62E+06		4.64E+06								4.63E+06				4.61E+06

		5.0		4.66E+06						4.67E+06				4.67E+06		4.67E+06		4.65E+06		4.67E+06								4.66E+06				4.65E+06

		6.0		4.67E+06						4.67E+06				4.67E+06		4.67E+06		4.66E+06		4.67E+06								4.67E+06				4.67E+06

		G at target Tput		0.20		0.00		0.00		-0.13		0.00		0.05		-0.27		0.19		-0.33		0.00		0.00		0.00		0.22		0.00		0.20		0.00

		Relative Tput at G=-2.5dB		45.6%		0.0%		0.0%		46.1%		0.0%		46.9%		49.4%		45.3%		49.0%		0.0%		0.0%		0.0%		45.6%		0.0%		45.3%		0.0%

		Relative Tput at G=0dB		67.6%		0.0%		0.0%		71.4%		0.0%		69.3%		73.0%		67.6%		73.9%		0.0%		0.0%		0.0%		67.2%		0.0%		67.6%		0.0%





Test 2-MCS12 (TDD)
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Test 3-MCS7 (TDD)

		

		TP		AVE		SPREAD																				Max tput		2.59E+06		bps

		70%		-2.6		1.1																				Req tput		1.81E+06		bps

		G [dB]		Renesas Mobile Europe Ltd		LG Electronics		Broadcom Corporation		Intel Corporation		NTT DOCOMO		MStar Semiconductor		Qualcomm Incorporated [R4-124039]		Huawei, HiSilicon [R4-124508]		ST-Ericsson, Ericsson [R4-124229]		Nokia Corporation, Nokia Siemens Networks		NEC		Media Tek		Fujitsu [R4-124336]		Motorola Mobility		CATT [R4-124029]

		-8.0		6.29E+05						4.28E+05								6.16E+05		4.92E+05								4.05E+05				5.05E+05

		-7.0		8.71E+05						6.91E+05								8.99E+05		7.44E+05								6.75E+05				7.27E+05

		-6.0		1.08E+06						8.95E+05								1.09E+06		9.60E+05								9.28E+05				9.39E+05

		-5.0		1.29E+06						1.09E+06								1.26E+06		1.14E+06								1.12E+06				1.17E+06

		-4.0		1.54E+06						1.32E+06								1.47E+06		1.34E+06								1.29E+06				1.42E+06

		-3.0		1.86E+06						1.62E+06								1.81E+06		1.63E+06								1.51E+06				1.70E+06

		-2.5		2.02E+06						1.79E+06								2.00E+06		1.80E+06								1.65E+06				1.85E+06

		-2.0		2.17E+06						1.95E+06								2.18E+06		1.98E+06								1.82E+06				1.99E+06

		-1.0		2.41E+06						2.29E+06								2.44E+06		2.28E+06								2.14E+06				2.21E+06

		0.0		2.54E+06						2.46E+06								2.55E+06		2.48E+06								2.42E+06				2.38E+06

		1.0		2.58E+06						2.56E+06								2.58E+06		2.56E+06								2.55E+06				2.48E+06

		2.0		2.59E+06						2.58E+06								2.59E+06		2.58E+06								2.58E+06				2.54E+06

		3.0		2.59E+06						2.59E+06								2.59E+06		2.59E+06								2.59E+06				2.57E+06

		4.0		2.59E+06						2.59E+06								2.59E+06		2.59E+06								2.59E+06				2.58E+06

		5.0		2.59E+06						2.59E+06								2.59E+06		2.59E+06								2.59E+06				2.59E+06

		6.0		2.59E+06						2.59E+06								2.59E+06		2.59E+06								2.59E+06				2.59E+06

		G at target Tput		-3.15		0.00		0.00		-2.42		0.00		0.00		0.00		-2.99		-2.46		0.00		0.00		0.00		-2.02		0.00		-2.63		0.00

		Relative Tput at G=-2.5dB		77.8%		0.0%		0.0%		69.0%		0.0%		0.0%		0.0%		77.4%		69.5%		0.0%		0.0%		0.0%		63.8%		0.0%		71.4%		0.0%

		Relative Tput at G=0dB		98.0%		0.0%		0.0%		94.9%		0.0%		0.0%		0.0%		98.6%		95.7%		0.0%		0.0%		0.0%		93.5%		0.0%		92.0%		0.0%





Test 3-MCS7 (TDD)

		



Renesas Mobile Europe Ltd

LG Electronics

Broadcom Corporation

Intel Corporation

NTT DOCOMO

MStar Semiconductor

Qualcomm Incorporated [R4-124039]

Huawei, HiSilicon [R4-124508]

ST-Ericsson, Ericsson [R4-124229]

Nokia Corporation, Nokia Siemens Networks

NEC

Media Tek

Fujitsu [R4-124336]

Motorola Mobility

CATT [R4-124029]

G [dB]

Throughput [bits/s]




Spatial correlation in Test 1

Antenna configuration & correlation for Test 1

RAN4#63AH agreement: 

2x2, [low] correlation in all cells is kept as working assumption

RAN4#64 – Proposal for agreement:

Confirm 2x2, low correlation in all cells for Test 1





MCS down-selection (1/2)

RAN4#63AH agreement:

Current MCS choices remain the same as agreed in RAN4#63:

Test 1: [MCS#6,#7] 

Test 2: [MCS#10,#11,#12]

Test 3: [MCS#7]

Companies to provide input on MCS down-selection for Test 1, Test 2, Test 3 for RAN4#64, with consideration on implementation margins

RAN4#64: Summary based on input contributions:

























MCS down-selection (2/2)

Observations based on input contributions:

Test 1 (FDD and TDD): Majority of companies supports MCS#6

Test 2 (FDD and TDD) : No clear majority based on input contributions

Some companies propose to set the same MCS for FDD and TDD

Can we agree on MCS#6 for Test 1 for FDD and TDD?

Can we agree to use the same MCS for FDD and TDD for each given test?

Proposed methodology to down-select MCS for Test 2:

Base decision on alignment results averaged across companies

Consider geometry achieving 70% relative throughput

Add typical margin of X for selecting the MCS, e.g. X=1.5dB

Choose MCS for which the resulting geometry value is:

Alt 1:  Within [-2.5dB, 0dB] range

Alt 2:  The closest to the target geometry, i.e. 0dB for Test 2





Test point definition, test metric

RAN4#63AH agreement:

Test point/requirement setting:

As baseline: Test point at target geometry (Test 1 & 3: G=-2.5dB; Test 2: G=0dB), requirement in terms of minimum achieved relative throughput

FFS: additional test could be further studied to verify the receiver type

Interested companies requested to submit IRC throughput for both explicitly modeled interference and AWGN interference only

RAN4#64 – Proposal for agreement:

Keep baseline agreement

Discuss the need for an additional relative metric comparing throughput/geometry in multicell environment vs. AWGN:

Look at summary spreadsheet compiled by Qualcomm





Other assumptions (1/2)

RF input levels: 

Use Noc=-98dBm as in majority of existing demodulation test cases

Tx EVM= 6% 

For alignment? (no impact expected though at considered geometries)

For impairment simulations

UE feedback modes

Test 1: [PUCCH 1-0]

Test 2: [PUSCH 3-1] or [PUCCH 1-1] ?

Test 3: [PUSCH 3-1] or [PUCCH 1-1] ?

CRS configuration in Test 3

Colliding CRS in order to ensure that UE does not  use CRS for interference covariance estimation









Other assumptions (2/2)

Assumption on channel estimation for Test 3 (TM9)

1 PRB based channel estimation as baseline for deriving minimum performance requirements (as done for TM9 demodulation requirements).

Assumption on interference covariance estimation in frequency

Alt 1: No assumption for further alignment results

Alt 2: 1 PRB for further alignment results





Timeline for simulations 
(synchronous case)

Link level simulation assumptions for FDD and TDD to updated during RAN4#64 in separate Tdocs for Approval

Alignment simulation campaign continues (FDD/TDD)

Sweep throughput vs. geometry (SINR), keeping DIP1 & DIP2 fixed

Geometry range: [-8dB to 6dB] including G=-2.5dB

Impairment results requested for RAN4#64bis (FDD/TDD)







Studies for asynchronous case

Timeline in R4-63AH-0009 was agreed during RAN4#63AH

RAN4#64:

Discuss the outcome of system level simulations:

Structure of the interference in terms of timing

Structure of the interference in terms of power (DIP1, DIP2)

Discuss link level assumptions & simulations for RAN4#64bis:

Which setup in terms of synchronous/asynchronous cells for link level simulations?

Time offset for interferers

Proposal on DIP values:

Alt 1: Lower DIP1, higher DIP2

Alt 2: Lower DIP1, lower DIP2

Alt 3: Same DIP1 and DIP2 as for network synchronous case: DIP1=-1.73dB, DIP2=-8.66dB

Reuse existing FDD link level assumptions as much as possible

Down-select a subset, e.g. FDD Test 1 and/or Test 2  









Asynchronous DIPs (1/5)

Renesas (R4-124304):



















“For interferers that are asynchronous between them, a reduction of DIP1 of -0.57dB and an increase of DIP2 of +0.69 dB are observed. On the other hand, for interferers that are synchronous between them, an increase of DIP1 of +0.11 dB and a decrease of DIP2 of -0.11 dB are observed. Similar trends are seen in Table 2 for geometry conditioned to G=0dB.”









Asynchronous DIPs (2/5)

NTT DOCOMO (R4-124362):

















“Proposal 3)  DIP values on synchronous cases should be re-used to asynchronous test scenarios.”







Asynchronous DIPs (3/5)

LG Electronics (R4-124227):

















“Proposal 2. We propose to modify the existing DIP values of synchronous assumption with offset of -0.52 dB and 1.46 dB for DIP1 and DIP2, respectively.”









Asynchronous DIPs (4/5)

Huawei (R4-124519):



















“Proposal 2: Classify the DIP profiles into 3 sets according to how many distinct interference spatial signatures UE can observe in one subframe.”

“Proposal 6: Through link level simulation determine the asynchronous DIP profile with the averaged throughput gain method.”













Asynchronous DIPs (5/5)

Qualcomm (R4-123974):















“Proposal 2: For asynchronous network operation, we propose to reduce the agreed synchronous DIP values for G = 0 dB by 0.6 dB (DIP1) and 0.2 dB (DIP2), respectively. For G = -2.5 dB, we propose to reduce the DIP values by 0.2 dB (DIP1) and 0.7 dB (DIP2).”









PMI and rank in interfering cells

RAN4#63AH agreement:

For the network synchronous test cases:

In Test 1: Agree on random rank per CQI subband and per subframe (rank-1 is SFBC transmission scheme, rank-2 is large delay CDD)

In Test 2 & Test3: Agree on random rank & PMI per CQI subband and per subframe in interfering cells

Frequency granularity of random rank/PMI in interfering cells is 6 PRB in Test 1, Test 2, Test 3

RAN4#64 – Proposal for agreement:

Above agreement also applies to link level simulations for studies on asynchronous network timing





Timeline for simulations 
(asynchronous case)

Link level simulation assumptions for asynchronous case (FDD) to be drafted during RAN4#64 in a separate Tdoc for Approval

Companies invited to submit results for RAN4#64bis
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Source


MCS#6 MCS#7 MCS#10 MCS#11 MCS#12


Samsung (R4-123858) 1 1


LGE (R4-124226) 1 1


ST-Ericsson (R4-124244) 1 1 1


Renesas (R4-124300) 1 1


Huawei (R4-124504) 1 1


Mstar (R4-124382) 1 1


Motorola Mobility (R4-124492) 1 1


Intel (R4-124637) 1 1


Total 7 1 3 3 3


Test 1 (FDD) Test 2 (FDD)
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Source


MCS#6 MCS#7 MCS#10 MCS#11 MCS#12


ST-Ericsson (R4-124229) 1 1


Renesas (R4-124300) 1 1


Huawei (R4-124508) 1 1


Mstar (R4-124382) 1 1


Motorola Mobility (R4-124492)


Intel (R4-124637)


CATT (R4-124029) 1 1


Total 4 1 2 0 3


Test 1 (TDD) Test 2 (TDD)
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Table  1 : Asynchronous DIP conditioned to G= - 2.5dB  


Considere d  subset   of  UEs at  G = - 2.5dB  DIP1  DIP2  


A ll interfere r s   (synchro nous + asynchronous)  - 1.85 dB  - 8.77   dB  


1 st   and 2 nd   i nterferers are synchronous between them  - 1.72 dB  - 8.88 dB  


1 st   and 2 nd   i nterferers are asynchronous between them  - 2.42 dB  - 8.08 dB  
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Table  1 : Asynchronous DIP conditioned to G=0dB    


Considered  subset  of UEs at G=0dB  DIP1  DIP2  


A ll interfere r s   (synchronous + asynchronous)  - 2.42 dB  - 7.82 dB  


1 st   and 2 nd   i nterferers are synchronous between them  - 2.16 dB  - 8.04 dB  


1 st   and 2 n d   i nterferers are asynchronous between them  - 3.06 dB  - 7.38 dB  


 




image5.emf

Table 2  DIP evaluation results for a synchronous   network on Geometry  - 2.5 dB condition  


 Median DIP  DIP1   (dB)  DIP2   (dB)  


Ca se 1  DIP 1   (Synchronous  cell)  DIP2   (Synchronous  cell)  - 1.39   (0.43)  - 9.23   ( - 0.48)  


Case 2   DIP2   ( As ynchronous  cell)  - 0.59   (1.23)  - 12.62   ( - 3.88)  


Case 3  DIP 1   (Asynchronous  cell)  DIP2   (Synchronous  cell)  - 1.57   ( - 0.25)  - 8.93   ( - 0.19)  


Case 4   DIP2   (A s ynchronous   cell)  - 2.44   ( - 0.62)  - 7.84   (0.90)  


Note that  “ (value) ”   shows the difference between asynchronous case and  synchronous   network case results [ 2 ]. DIP 1 and DIP 2 on our simulation  results   on the synchronous  network deployment are  - 1.82 and  - 8.74, respectivel y.  


 




image6.emf

Table  1 .  Interference profiles based on weighted average throughput gain   for G =  - 2.5 dB  


#  Synchronous  Asynchronous  Offset  


DIP 1  DIP 2  DIP 1a  DIP 2a  Δ DIP1  Δ DIP2  


1  - 5.80  - 7.06  - 6.19  - 7.22  - 0.40  - 0.16  


2  - 4.47  - 6.37  - 5.12  - 6.64  - 0.64  - 0.27  


3  - 3.89  - 5.77  - 4.38  - 6.42  - 0.49  - 0.66  


4  - 3.46  - 5.65  - 3.97  - 5.87  - 0.51  - 0.21  


5  - 3.15  - 5.42  - 3.66  - 5.89  - 0.51  - 0.46  


6  - 3.00  - 5.56  - 3 .37  - 5.95  - 0.37  - 0.39  


7  - 2.72  - 6.78  - 3.13  - 6.53  - 0.41  0.25  


8  - 2.50  - 6.99  - 2.92  - 6.67  - 0.43  0.31  


9  - 2.26  - 7.28  - 2.72  - 7.02  - 0.47  0.26  


10  - 2.05  - 8.05  - 2.55  - 7.26  - 0.50  0.79  


11  - 1.86  - 8.50  - 2.37  - 7.50  - 0.51  1.00  


12  - 1.66  - 9.45  - 2.18  - 8.00  - 0.52  1.46  


13  - 1.47  - 10.09  - 2.03  - 8.47  - 0.55  1.62  


14  - 1.28  - 10.73  - 1.88  - 8.87  - 0.59  1.86  


15  - 1.11  - 11.62  - 1.72  - 9.43  - 0.60  2.19  


16  - 0.92  - 12.45  - 1.56  - 10.20  - 0.64  2.25  


17  - 0.69  - 13.09  - 1.40  - 10.71  - 0.72  2.38  


18  - 0.36  - 14.28  - 1.25  - 11.56  - 0.88  2.72  


19  - 0.19  - 15.99  - 1.07  - 12.55  - 0.88  3.45  


20  - 0.11  - 17.14  - 0.84  - 13.66  - 0.73  3.48  
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Table  1   Two of the three cells are from the same site.  


Ior/Ioc DIP1 DIP2 Ior/Ioc DIP1 DIP2


1 0.0198 -5.5508 -6.4512 -2.5158 -4.8759 -6.3763


2 -0.0087 -4.5633 -6.1073 -2.5151 -3.7796 -5.2575


3 0.0040 -4.1679 -5.7619 -2.5326 -3.3942 -5.1842


4 -0.0120 -3.8707 -5.7681 -2.4965 -3.1568 -5.3280


5 0.0224 -3.6948 -5.4904 -2.5318 -2.8924 -5.5794


6 0.0312 -3.5164 -5.4041 -2.5222 -2.6094 -6.2383


7 -0.0377 -3.3405 -5.1136 -2.4835 -2.3940 -6.3422


8 -0.0250 -3.2011 -5.4612 -2.5061 -2.1722 -6.8204


9 0.0612 -3.0357 -5.6733 -2.5139 -1.9740 -7.3043


10 -0.0027 -2.7923 -6.3170 -2.5231 -1.7636 -8.0889


11 0.0367 -2.5031 -7.6772 -2.4980 -1.5779 -8.5102


12 0.0002 -2.2181 -7.1476 -2.4869 -1.4148 -8.9829


13 -0.0114 -2.0407 -7.6949 -2.4811 -1.2927 -9.9288


14 -0.0058 -1.8241 -8.9450 -2.4855 -1.2008 -10.0545


15 -0.0080 -1.6348 -9.0840 -2.5187 -1.1169 -10.6539


16 -0.0027 -1.4817 -9.1130 -2.4719 -0.9992 -11.2603


17 -0.0210 -1.2802 -10.5346 -2.5043 -0.8719 -12.2035


18 0.0190 -1.0816 -11.4098 -2.4833 -0.7697 -12.5763


19 0.0191 -0.8826 -12.0366 -2.5073 -0.6115 -13.0359


20 -0.0169 -0.5487 -12.8073 -2.5085 -0.3798 -14.2860


G = -2.5 dB


Bin #


G = 0 dB
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Table  1   Three cells are from different site  


Ior/Ioc DIP1 DIP2 Ior/Ioc DIP1 DIP2


1 -0.0016 -6.7761 -8.0857 -2.5085 -6.4168 -7.8238


2 0.0045 -5.5818 -6.9287 -2.4770 -5.1839 -6.1009


3 0.0150 -5.0684 -6.6123 -2.4814 -4.5579 -5.9897


4 0.0148 -4.7921 -6.3161 -2.4720 -4.2032 -6.0997


5 0.0097 -4.5313 -5.9364 -2.5213 -3.8922 -5.3104


6 -0.0161 -4.3125 -5.9549 -2.4898 -3.7002 -5.9201


7 -0.0273 -4.1468 -6.1218 -2.5473 -3.4626 -6.0190


8 -0.0009 -3.9946 -6.0357 -2.5051 -3.3132 -5.6338


9 -0.0169 -3.8368 -6.1715 -2.5088 -3.1410 -6.4877


10 -0.0174 -3.6675 -6.5013 -2.4622 -2.9459 -6.6284


11 0.0294 -3.5179 -6.7362 -2.5163 -2.7389 -7.6554


12 -0.0358 -3.3845 -6.9072 -2.5094 -2.5470 -7.4058


13 0.0259 -3.2503 -6.6244 -2.4772 -2.3735 -7.4227


14 0.0131 -3.0605 -7.0253 -2.5156 -2.2078 -8.1147


15 0.0055 -2.8765 -7.0016 -2.4851 -2.0830 -8.2479


16 0.0198 -2.6832 -7.8507 -2.5200 -1.9077 -9.2827


17 -0.0113 -2.4788 -8.0127 -2.5038 -1.6478 -9.7284


18 0.0346 -2.2295 -8.9028 -2.5360 -1.4824 -10.5814


19 -0.0100 -1.8718 -9.8371 -2.5312 -1.3056 -11.1158


20 0.0013 -1.4143 -11.4387 -2.4932 -1.0353 -12.5769


G = 0 dB G = -2.5 dB


Bin #
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  Figure  1 : DIP Values for synchronous (blue) and asynchronous (red) Networks  






Spatial correlation in Test 1
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		Title:		Summary of simulation results for advanced receiver gaim
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		Summary:		This spreadsheet summarizes simulation results for advanced receiver throughput gain and SNR gain





SNR gain at 70% Tput

		

				SNR gain = SNR_IRC_at_70%_Tput -  SNR_MRC_at_70%_Tput

				FDD

				test case		Intel R4-124637  (LMMSE-MRC)		Intel R4-124637  (LMMSE)		Qualcomm R4-63AH-0094		Fujitsu R4-124336		Docomo R4-124361		Samsung R4-123858		CATT		NEC R4-124210		LG R4-124226		ST-Ericsson R4-124244		Renesas  R4-124300		Mstar R4-124382		Huawei R4-124504		Motorola R4-124492				mean		min		max		spread

				Test 1 MCS06 (70% Tput)		0.74		1.08		0.69		0.91		0.86		0.95						0.8														0.86		0.69		1.08		0.39

				Test 1 MCS07 (70% Tput)		0.62		1		0.32		0.9		0.83		0.89						0.9														0.78		0.32		1.00		0.68

				Test 2 MCS10 (70% Tput)		1.05		1.48		1.05		1.53		1.53		1.55						1.3														1.36		1.05		1.55		0.50

				Test 2 MCS11 (70% Tput)		1.06		1.43		1.04		1.5		1.51		1.38						1.3														1.32		1.04		1.51		0.47

				Test 2 MCS12 (70% Tput)		0.92		1.35		1.03		1.51		1.5		1.57						1.3														1.31		0.92		1.57		0.65

				Test 3 MCS07 (70% Tput)		0.54		0.88				0.58		1.14		1.2						0.9														0.87		0.54		1.20		0.66

				TDD

				test case		Intel R4-124637  (LMMSE)		Intel R4-124637  (LMMSE-MRC)		Qualcomm R4-124039		Fujitsu R4-124336		Docomo R4-124361				CATT R4-124029						ST-Ericsson R4-124229		Renesas  R4-124300		Mstar R4-124382		Huawei R4-124508		Motorola R4-124492				mean		min		max		spread

				Test 1 MCS06 (70% Tput)						0.63		0.95																								0.79		0.63		0.95		0.32

				Test 1 MCS07 (70% Tput)						0.61		0.93																								0.77		0.61		0.93		0.32

				Test 2 MCS10 (70% Tput)						0.93		1.5																								1.22		0.93		1.50		0.57

				Test 2 MCS11 (70% Tput)						0.93		1.46																								1.20		0.93		1.46		0.53

				Test 2 MCS12 (70% Tput)						0.94		1.42																								1.18		0.94		1.42		0.48

				Test 3 MCS07 (70% Tput)								0.64																								0.64		0.64		0.64		0.00





fixed Geometry Tput ratio

		

				Tput_ratio = throughput_explict_interference / throughput_AWGN

				advanced receiver (FDD)

				test case		Intel R4-124637		Qualcomm		Fujitsu R4-124336		Docomo R4-124361								mean		min		max		spread

				Test 1 MCS06 (G = -2.5 dB)		1.38		1.25		1.37		1.28								1.32		1.25		1.38		0.13

				Test 1 MCS07 (G = -2.5 dB)		1.28		1.24		1.24		1.26								1.25		1.24		1.28		0.04

				Test 2 MCS10 (G = 0 dB)		1.4		1.29		1.41		1.52								1.40		1.29		1.52		0.23

				Test 2 MCS11 (G = 0 dB)		1.49		1.31		1.45		1.51								1.44		1.31		1.51		0.20

				Test 2 MCS12 (G = 0 dB)		1.49		1.35		1.45		1.51								1.45		1.35		1.51		0.16

				Test 3 MCS07 (G = -2.5 dB)		1.29				1.26		1.34								1.30		1.26		1.34		0.08

				baseline receiver (FDD)

				test case		Intel R4-124637  (LMMSE)		Qualcomm		Fujitsu R4-124336		Docomo R4-124361		Intel R4-124637  (LMMSE-MRC)						mean		min		max		spread

				Test 1 MCS06 (G = -2.5 dB)		1.02		1.10		1.04		0.99		1.15						1.06		0.99		1.15		0.16

				Test 1 MCS07 (G = -2.5 dB)		1.07		1.09		1.03		0.99		1.14						1.06		0.99		1.14		0.15

				Test 2 MCS10 (G = 0 dB)		1.07		1.11		1.02		0.99		1.18						1.07		0.99		1.18		0.19

				Test 2 MCS11 (G = 0 dB)		1.04		1.11		1.02		0.99		1.13						1.06		0.99		1.13		0.14

				Test 2 MCS12 (G = 0 dB)		1.14		1.12		1.03		0.99		1.29						1.11		0.99		1.29		0.30

				Test 3 MCS07 (G = -2.5 dB)		0.92				0.98		0.96		1.07						0.98		0.92		1.07		0.15
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