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1 UE demodulation test cases( 36.101) 
Simulation Results Summary

R4-136366
Summary of simulation results for TM10 demodulation of FDD mode
Samsung

R4-136367
Summary of simulation results for TM10 demodulation of TDD mode
Samsung

Companies are encouraged to provide the updated results in above summary Tdoc in RAN4 e-mail reflector before the ad-hoc

Requirements
SNR = Average of IM results + Margin. Table is to be filled based on summary of simulation results and agreement of margin for each case. 
	Description
	FDD
	TDD

	
	Average
	Margin
	SNR
	Average
	Margin
	SNR

	Test 1A(-0.5us)
	11.8 
	0.8 
	[12.6] 
	11.6 
	0.8 
	[12.4] 

	Test 1A(2us)
	11.3 
	0.8 
	[12.1] 
	11.2 
	0.8 
	[12.0] 

	Test 1B(-0.5us)
	11.7 
	0.8 
	[12.5] 
	11.7 
	0.8 
	[12.5] 

	Test 1B(2us)
	11.4 
	0.8 
	[12.2] 
	11.5 
	0.8 
	[12.3] 

	Test 2A
	13.9 
	0.5 
	[14.4] 
	14.2 
	0.5 
	[14.7] 


CRs
Test 1-A: 

FDD

R4-136506
CR Comp Test 1A FDD (Rel-11)
Ericsson, Samsung

R4-136509
CR Comp Test 1A FDD (Rel-12)
Ericsson, Samsung

TDD

R4-135918
CR Comp Test 1A rel-11 TDD
 Ericsson

R4-135919
CR Comp Test 1A cat A TDD (Rel-12)
Ericsson
Test 1-B: 


FDD

R4-135874
CR Minimum requirement with Same Cell ID (with multiple NZP CSI-RS resources)
Samsung,Qualcomm, Ericsson, Huawei, Intel, CATR

R4-135875
CR Minimum requirement with Same Cell ID (with multiple NZP CSI-RS resources)
Samsung,Qualcomm, Ericsson, Huawei, Intel, CATR
TDD

R4-136376
Minimum requirement with Same Cell ID (with multiple NZP CSI-RS resources) TDD
Samsung

R4-136378
Minimum requirement with Same Cell ID (with multiple NZP CSI-RS resources) TDD
Samsung
Test 2-A


FDD
R4-135872
CR Minimum requirement with Different Cell ID and Colliding CRS (with single NZP CSI-RS resource)
Samsung,Qualcomm, Ericsson, Huawei, Intel, CATR

R4-135873
CR Minimum requirement with Different Cell ID and Colliding CRS (with single NZP CSI-RS resource)
Samsung,Qualcomm, Ericsson, Huawei, Intel, CATR
TDD
R4-136380
Minimum requirement with Different Cell ID and Colliding CRS (with single NZP CSI-RS resource) TDD
Samsung

R4-136382
Minimum requirement with Different Cell ID and Colliding CRS (with single NZP CSI-RS resource) TDD
Samsung

2 CSI Test Cases (36.101) 
TDD configuration

Static CQI

· Target TP1: 

· Clause B.1 (8x2) with fixed PMI and rank 2 transmission 

· Fixed PMI 0/0 (codebook subset restriction 0x0000 0000 0020 0000 0000 0001 0000) 

· Interference TP2: 

·  Clause B.1 (2x2)  with fixed precoding  and rank 2 transmission 

· TP2 SNR points: 
· Baseline SNR point (6,7) and (14,15). Companies will confirm the baseline by checking the range [5,15] with 1dB step. 
· [TBD] in TDD CR and update in next meeting. 
· TP1 SNR : 17 dB

Fading CQI

· Option1: 

· TP and channel configurations: 

· TP1:  EPA5Hz(8*2) XP High 

· CSI SF: fixed PMI(i1,i2) as (3,0) and rank 2 transmission 

· PDSCH SF: fixed PMI(i1,i2)as (0, 0) and rank 1 transmission 

· TP2:  Clause B.2.4(2*2) 

· Fixed  and rank 2 transmission as interference signal 

· CSI process configuration 

· Codebook subset restriction for CSI process 1, 3: [0x0000 0000 0000 0020 0000 0000 0001 

· Codebook subset restriction for CSI process 2, 4: [000001] 

· Power setting: 

· PTP1/PTP2: 3dB with SNRTP1 as {6,7} dB 

· PTP1/PTP2: 5dB with SNRTP1 as {10,11} dB 

· Option2: Using same MIMO channel configuration as FDD:  i.e. 4*2 low for TP1 and Clause B.2.4(2*2) for TP2

RI

· Using same MIMO antenna and channel configuration as FDD i.e. 2*2 for TP1 and 2*2 for TP2

Simulation Results Summary

Huawei will summary the CSI results. 

Requirements
Static CQI: 

Confirm to use the legacy requirements for FDD 
Use the legacy requirement under SNR with square bracket for TDD

Fading CQI:  
	Companies’ view
	CQI  Distribution
	Reporting accuracy for CSI process 2
	Delta CQI between CSI processes

	
	Wideband CQI- 
	Sub-band CQI-
	Sub-band CQI-%
	BLER
	TP ratio-
	{0,1}
	{0,2}
	{0,3}

	Samsung
	15%
	2%
	55%
	[2%]
	1.1
	
	[1]
	[3]

	Intel
	　
	　
	　
	
	
	
	
	

	Ericsson
	15%
	2%
	40%
	5%
	[1.02]
	Not applied
	2
	4

	Qualcomm
	[10%]
	[2%]
	[40%]
	5%
	1.1
	FFS (0?)
	2
	3

	Huawei
	15%
	2%
	40%
	
	1.1
	2
	3
	5

	MTK
	20%
	2%
	40%
	5%
	1.1
	1
	4
	5

	LGE
	
	2%
	40%
	5%
	
	
	
	


Companies will provide both simulation results and proposal of performance requirement for TDD in next meeting

TDD requirement will be derived based on proposals from companies in next meeting.
RI:
	Companies’ view
	SNR for TP2
	Reporting accuracy 

	
	
	  (test 1)
	 (test 2)

	Samsung
	0dB
	[1.0]
	1.05

	Intel
	
	
	

	Ericsson
	0dB
	1.65
	[1.0]

	Qualcomm
	-5dB
	1.0
	1.03

	Huawei
	0dB
	1.1
	1.05

	MTK
	0dB
	1.0
	1.05

	LGE
	
	
	


Companies will provide both simulation results and proposal of performance requirement for TDD in next meeting

TDD requirement will be derived based on proposals from companies in next meeting.
CRs

Static CQI

R4-136220
Introduction of DL CoMP FDD static CQI test
Intel Corporation

R4-136221
Introduction of DL CoMP FDD static CQI test (Rel 12)
Intel Corporation

R4-136222
Introduction of DL CoMP TDD static CQI test
Intel Corporation

R4-136223
Introduction of DL CoMP TDD static CQI test (Rel 12)
Intel Corporation

Fading CQI

R4-136109
CR to Introduce fading CQI test for CoMP (TDD) Huawei, HiSilicon

R4-136110
CR to Introduce fading CQI test for CoMP (TDD) Huawei, HiSilicon


R4-136111
CR to Introduce channel model for CoMP fading CQI tests Huawei, HiSilicon

R4-136112
CR to Introduce channel model for CoMP fading CQI tests Huawei, HiSilicon

R4-136591
CR to Introduce fading CQI test for CoMP (FDD) Huawei, HiSilicon

R4-136596
CR to Introduce fading CQI test for CoMP (FDD) Huawei, HiSilicon
RI

R4-136113
CR to Introduce RI test for CoMP (FDD) Huawei, HiSilicon
Samsung: Tracking change is needed

QC: offline discussion needed for note 4 and note 5 
R4-136114
CR to Introduce RI test for CoMP (FDD) Huawei, HiSilicon
R4-136585
CR to Introduce RI test for CoMP (TDD) Huawei, HiSilicon
Samsung: Tracking change is needed

QC: further check
REl-12 Mirror CR for RI TDD is missing? 
CoMP WI can be closed with some requirements remained as [TBD]

3 CRS-IC in CoMP scenario
R4-135917
On the usage of CRS-IC for CoMP.
Ericsson
Observation 1. The scenario which test 2-C is designed for does not have an obvious use case. In fact it appears that the scenario can be outperformed with the use of a regular cell selection offset methodology. It is not clear which scenario RAN 4 has to target in order to capture typical conditions where CRS-IC could provide gains from a system level perspective. 

Proposal 1. Send an LS to RAN 1 to ask feedback about typical CoMP scenarios where CRS-IC provide gains and if CRS-IC needs to be considered in the scope of CoMP.

Observation 2. In case CRS-IC is deemed necessary for CoMP WI, analysis of the interferer levels (depending on the scenario potentially highlighted by RAN 1, and considering aligned test set up) is necessary. CDF of the k-th dominant interferers are needed. Based on this, the amount of CRS interferers the UE has to handle need to be discussed further. 

Proposal 2: Depending on typical COMP scenarios where CRS-IC is considered useful, RAN 4 needs to have a study on the level of dominant interferers and the number of interferers the UE shall handle in order to develop a correct test set up. 
Observation 3: In addition to the test definition, details related to the implementation need to be also discussed in RAN 4. This is mainly related to the comparison between the current CRS-IC implementation and a potential CRS-IC implementation in the context of CoMP.

Proposal 3:  details related to the implementation need to be also discussed in RAN 4, i.e. signalling need and the implementation of CRS-IC in all subframes independently from the interferer cell activity.

Observation 4:  2 Options can be considered for the procedure to handle this study

· Option 1: handle this study under TEI 11 under the agreement that an appropriate study is carried on in RAN 1 and RAN 4.

· Option 2: handle this study in rel-12.

Proposal 4: Considering that this may be a rather long study (several meeting cycles) it is preferable to consider this under rel-12. 
R4-136417
Discussion on the DL COMP frequency offset test with CRS-IC
ZTE
Observation1: For the frequency offset test with non-colliding serving CRS interference, CRS-IC can greatly improve the PDSCH performance.
Observation 2: CRS-IC in CoMP is quite different from the CRS-IC in FeICIC, considering the signalling support, UE implementation complexity and interference level, we may need more study for the CRS-IC in CoMP in Rel-12.
R4-136104
CRS interference cancellation in CoMP QC
	
	Rel-11 Action
	Rel-12 Action
	Pros and Cons
	Timeline
	Comments

	Option 1
	Define Test 2-C
	Study and define comprehensive CRS-IC performance
	OK in R11; Better in R12
	2 Meetings in R11, >>2 meetings in R12
	Preferred compromise on performance and time

	Option 2
	None
	Define Test 2-C; study/define comprehensive CRS-IC performance
	Best in R12; Broken in R11
	>> 2 meetings in R12
	2nd choice, Concerned about R11 CoMP performance

	Option 3
	Study and define comprehensive CRS-IC performance
	None
	Best in R11
	>> 2 meetings in R11
	3rd choice, Concerned about feasibility to complete in R11 and potential need of additional signaling

	Option 4
	None
	None
	Broken in R11/R12
	None
	Unacceptable


Discussion:
Samsung: Option 3 in QC’s paper is not acceptable. 

Ericsson: Clarification about the CoMP feature broken in Option 2 is needed. Do not believe CoMP feature will be broken. Prefer option 2. 

Broadcomm: agree with Ericsson. Without CRS-IC, performance is not fully optimized. Prefer option 2. 

QC: CoMP performance could be compromised without CRS-IC. We believe there is room to improve the CoMP performance. Test 2-C is a compromising solution comparing with comprehensive study. Test 2-C is helpful for CoMP scenario 3 with DPS. Test 2-C is a best-to-have solution. 

LG: prefer option 2. Concerns of signaling. May need further study

Huawei: CRS-IC is important based on simulation results. We can use the generic CRS assistant signaling (CRS assistant information defined is not only for FeICIC) in Rel-11. Alternative option is provided for further discussion:
Option3:


Rel-11 action: Using FeICIC CRS assistant information to trigger CRS-IC in CoMP


Rel-12 action: Study and define comprehensive CRS-IC performance

Intel: It is too late to include signaling discussion in Rel-11. Prefer to postpone discussion in REl-12. System level investigation is helpful. 

Broadcomm: It is too late to discuss signaling.   

MTK: RAN1 does not consider the CRS interference. We can study CRS interference outside the CoMP set in REl-12. Modification on Test 2-C for considering CRS interference inside CoMP set is needed. 

NSN: prefer compressive study in REl-12 instead of defining test 2-C in Rel-11. 

ZTE: prefer option 2. System level simulation is helpful

QC: we need system level simulation study regarding performance degradation without CRS-IC and also benefit of test 2-C in CoMP. We do not believe DPS is not a promising CoMP scheme. 
Pending decision from RRM/performance session
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