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1. Enhanced CRS-IM
1.1 Contributions list

	Agenda
	Tdoc
	Type
	Title
	Source

	8.31.2
	R4-1609706
	Discussion
	Control channel performance of enhanced CRS-IM receiver UE
	Qualcomm Incorporated

	8.31.2
	R4-1609707
	Discussion
	PDSCH demodulation performance of enhanced CRS-IM receiver UE
	Qualcomm Incorporated

	8.31.2.1
	R4-1609088
	Discussion
	Enhanced CRS-IM scenarios and simulation assumptions
	Intel Corporation

	8.31.2.1
	R4-1609089
	Discussion
	Enhanced CRS-IM reference receivers
	Intel Corporation

	8.31.2.1
	R4-1609090
	Discussion
	Enhanced CRS-IM performance analysis for PDSCH
	Intel Corporation

	8.31.2.1
	R4-1609091
	Discussion
	Enhanced CRS-IM performance analysis for DL Control Channels
	Intel Corporation

	8.31.2.1
	R4-1609746
	Discussion
	PDSCH demodulation on enhanced CRS-IM
	ZTE, ZTE Microelectronics

	8.31.2.1
	R4-1609747
	Discussion
	Control channel demodulation on enhanced CRS-IM
	ZTE, ZTE Microelectronics

	8.31.2.1
	R4-1609757
	Discussion
	Discussion on demodulation performance for enhanced CRS-IM
	LG Electronics Inc.


1.2 Summary of proposals
	Company
	List of proposals

	Qualcomm
(R4-1609706)
	Proposal 1. Since performance gain of 4 Rx type A receiver is mainly obtained from IRC operation, WI objective needs to be modified if RAN4 wants to introduce 4 Rx type A receiver test for PDCCH. 
Proposal 2. RAN4 should investigate whether separate PDSCH and PDCCH demodulation tests are required to verify 4 Rx MMSE-IRC receiver performance. 

Proposal 3. Type A receiver cannot provide enough gain to justify new PDCCH demodulation test case for 4 CRS case. 

Proposal 4. RAN4 should deprioritize PHICH demodulation test in enhanced CRS-IM WI. 

Proposal 5. RAN4 should deprioritize EPDCCH demodulation test in enhanced CRS-IM WI.

	Qualcomm
(R4-1609707)
	Proposal 1. Consider specifying TM4 PDSCH demodulation performance with 4 CRS ports serving cell and 4 CRS ports non-colliding CRS interference cell. 

Proposal 2. RAN4 should have further investigation on performance gain and deployment scenario regarding 2 CRS port serving cell and 4 CRS port interference cell case.

Proposal 3. Deprioritize 4 CRS port serving cell and 2 CRS port interference cell case with colliding CRS configuration.

Proposal 4. Consider specifying TM4 and TM9 PDSCH demodulation performance test for 4 Rx UE with 2 CRS ports non-colliding CRS interference case. 

Proposal 5. For 4 CRS ports non-colliding CRS case, consider introducing tests for both 2 Rx and 4 Rx UE. 

Proposal 6. RAN4 should investigate test applicability for PDSCH demodulation tests for CRS-IM UE. 

	Intel
(R4-1609088)
	Proposal #1:
Investigate CRS-IM enhancements feasibility for the scenarios in Table 2
Physical channel

CRS pattern

Number of UE RX chains

Number of CRS APs

Test purpose

Serv. cell

Interf. cell

PDSCH

Non Colliding

2

4

4

4 CRS APs IM investigation

Non Colliding

4

2

2

4 RX CRS IM investigation

Colliding

2

4
2
Mix CRS APs CRS-IM investigation

Colliding

2

4

4

Colliding CRS investigation

PCFICH / PDCCH

Non Colliding

2

4

4

4 CRS APs IM investigation

Non Colliding

4

2

2

4 RX CRS IM investigation

PHICH

Non Colliding

2

4

4

4 CRS APs IM investigation

Non Colliding

4

2

2

4 RX CRS IM investigation

EPDCCH

Non Colliding

4

2

2

4 RX CRS IM investigation

Proposal #2:
Use Cell ID pattern 0/1/6 for the non-colliding CRS scenario
Proposal #3:
De-prioritize TM10 CRS-IM enhancements.
Proposal #4:
Reuse Rel-13 CRS-IM interference model: I1/Noc = 10.45 dB; I2/Noc = 4.6 dB; 20% RU.
Proposal #5:
Further study the CRS-IM enhancements for PDSCH for a range of MCS levels (Rank 1 + 16QAM, Rank 1 + 64QAM, Rank 2 + 16QAM).
Proposal #6:
Interference power profile for PDCCH and PHICH: Reuse Rel-13 CCIM interference power profiles. I1/Noc = 13.91 dB; I2/Noc = 3.34 dB.

	Intel
(R4-1609089)
	Proposal #1:
Consider reduced complexity CRS-IM reference receivers for the 4 CRS APs scenarios
Proposal #2:
Further study LMMSE-IRC and CRS-IM for Colliding CRS scenarios operation.
Proposal #3:
Enhanced CRS-IM requirements are introduced under single dominant interference cell handling assumptions.
Proposal #4:
Further study whether CRS-IM assistance information blind detection (at least for Physical Cell ID and CRS APs number) can be used for Rel-14 CRS-IM receivers.
Proposal #5:
Consider the following UE features framework for R14 Enhanced CRS-IM

· Separate features for Data and Control channels

· Separate features for 2RX and 4RX UEs

· FFS if separate features for 2 and 4 CRS APs handling are needed

	ZTE
(R4-1609746)
	Observation 1: CRS-IC performs the gain of more than 2dB in the following test configuration:

· 2x4, 2x4, non-colliding CRS

· 4x2, 4x2, non-colliding CRS

· 2x2, 4x2, colliding CRS

Observation 2: For non-colliding scenarios, cell ID 0/1/128 configuration has larger and more stable CRS-IC gain than cell ID 0/1/6. And the configuration with cell ID 0/1/128 is consistent with Rel-13 CRS-IM WI.
Observation 3: The performance of 4 ports CRS-IC is 1.3~1.4 dB better than 2 ports CRS-IC.
Observation 4: Under interference level [10.45 4.6] dB, the gain of IC 2 cells compared with IC 1 cell is less than 0.5dB for all the test cases.
Proposal 1: The following test cases can be considered for eCRS-IM PDSCH demodulation:

· 2x4, 2x4, cell ID 0/1/128

· 4x2, 4x2, cell ID 0/1/128

· 2x2, 4x2, cell ID 0/6/1

Proposal 2: For the interferer with 4 Tx antennas, 4 ports CRS-IC should be applied.
Proposal 3: It can be considered to define 2 cells CRS-IC as the reference receiver and re-evaluate the suitable interference level. The INR of [13.36, 9.21] dB can be a candidate interference level.

	ZTE
(R4-1609747)
	Proposal 1: LMMSE-IRC and CRS-IC should be applied as the reference receiver.
Proposal 2: Test case 1~6 in test set are all considered for eCRS-IM control channel demodulation.

	LGE
(R4-1609757)
	Proposal 1: focus non-colliding CRS network scenarios with option 2 cell ID pattern.

Proposal 2: Consider 10% resource utilization with INR=[11.75 5.69] of interference cells for performance requirement
Proposal 3: cancel CRS at least two aggressor cells for enhanced CRS-IM receiver

Based on proposals, the test case for performance requirements for enhanced CRS-IM could be considered as following table.

Test case

Transmission mode

Tx

Rx

RU / INR

CID

# of cancelled interference cells

Other parameters

1

TM4

4

2

10

[11.75 5.69]
[0 1 128]

2

Refer Table 5
2

TM4 / TM9

2

4

3

TM4

4

4




1.3 Discussion
· Next steps on CRS-IM Stage 1 feasibility studies

· Rapporteur suggestion: Continue CRS-IM feasibility studies for additional scenarios and parameters. Collect the simulation results and observations in RAN4 #82 and capture conclusions in the TR.
· CRS-IM for PDSCH

· Intermediate conclusions on feasibility studies for PDSCH?

· Candidate scenarios for further feasibility studies
	Test
	TM
	CRS pattern
	Number of UE RX chains
	Number of CRS APs

	
	
	
	
	Serv. cell
	Interf. cell

	1
	TM4
	Non Colliding
	2
	4
	4

	2
	TM4
	Non Colliding
	4
	2
	2

	3
	TM9
	Non Colliding
	4
	2
	2

	4
	TM4
	Non Colliding
	4
	4
	4

	5
	TM4
	Non Colliding
	2
	4
	2

	6
	TM4
	Non Colliding
	2
	2
	4

	7
	TM4
	Colliding
	2
	4
	4

	8
	TM4
	Colliding
	4
	2
	2

	9
	TM4
	Colliding
	4
	4
	4

	10
	TM4
	Colliding
	2
	4
	2

	11
	TM4
	Colliding
	2
	2
	4


· Non-colliding cell ID pattern for PDSCH test cases

· Previous agreement

· PDSCH evaluations (S/I1/I2)
· Non-colliding CRS
· Option 1: 0/1/6

· Option 2: 0/1/128

· Colliding CRS: 0/6/1

· Option 1: 0/1/6

· Option 2: 0/1/128

· Interference profile for PDSCH test cases

· Previous agreement

· Reuse Rel-13 CRS-IM interference model

· I1/Noc = [10.45]dB; I2/Noc = [4.6] dB; 20% RU

· Further discuss whether to consider other RUs and interference profiles based on CRS-IM TR 36.863 
· Option 1: 20% RU with INR [10.45 4.6] dB

· Option 2: 10% RU with INR=[11.75 5.69] dB

· Option 3: 20% RU with INR [13.36 9.21] dB

· CRS-IM for TM10 
· Previous agreement

· TM10 is FFS

· Option 1: De-prioritize TM10 CRS-IM enhancements

· Option 2: Investigate TM10 CRS-IM enhancements
· PDSCH FRC 

· Previous agreement

· Rank 1 16QAM ½ 

· Other MCS are not precluded
· Option 1: MIMO Rank 1 + 16QAM 1/2

· Option 2: MIMO Rank 1 + 64QAM 1/2

· Option 3: MIMO Rank 2 + 16QAM 1/2
· Test applicability for CRS-IM PDSCH demodulation tests
· RAN4 should investigate test applicability for PDSCH demodulation tests for CRS-IM UE
· CRS-IM for DL control channels

· PDCCH/PCFICH
· Next steps

· Option 1: Continue feasibility studies for additional scenarios/parameters
· Option 2: Deprioritize studies

· Candidate scenarios for further feasibility studies
	Test
	CRS pattern
	Number of UE RX chains
	Number of CRS APs

	
	
	
	Serv. cell
	Interf. cell

	1
	Non Colliding
	2
	4
	4

	2
	Non Colliding
	4
	2
	2


· Interference power profile
· Previous agreements

· Option 1: Reuse Rel-13 CCIM interference power profiles. I1/Noc = 13.91 dB; I2/Noc = 3.34 dB.

· Option 2: Reuse Rel-13 CRS-IM interference power profiles. I1/Noc = 8.36 dB; I2/Noc = 1.66 dB (RU=50%, 50%-tile from 36.863)

· Other options are not precluded
· Option 1: I1/Noc = 13.91 dB; I2/Noc = 3.34 dB (i.e. reuse Rel-13 CCIM)
· PDCCH parameters

· CFI
· Option 1: CFI = 3

· Option 2: 

· Test 1: CFI = 2, 3
· Test 2: CFI = 1, 3
· PDCCH AL 
· Option 1: AL 1
· Option 2: AL 2
· Option 3: 
· Test 1: AL 2
· Test 2: AL 1
· PHICH

· Next steps

· Option 1: Continue feasibility studies for additional scenarios/parameters

· Option 2: Deprioritize studies 

· Candidate scenarios for further feasibility studies
	Test
	CRS pattern
	Number of UE RX chains
	Number of CRS APs

	
	
	
	Serv. cell
	Interf. cell

	1
	Non Colliding
	2
	4
	4

	2
	Non Colliding
	4
	2
	2


· Interference power profile

· Previous agreements

· Option 1: Reuse Rel-13 CCIM interference power profiles. I1/Noc = 13.91 dB; I2/Noc = 3.34 dB.

· Option 2: Reuse Rel-13 CRS-IM interference power profiles. I1/Noc = 8.36 dB; I2/Noc = 1.66 dB (RU=50%, 50%-tile from 36.863)

· Other options are not precluded
· Option 1: Reuse Rel-13 CCIM interference power profiles. I1/Noc = 13.91 dB; I2/Noc = 3.34 dB.

· Option 2: Reuse Rel-13 CRS-IM interference power profiles. I1/Noc = 8.36 dB; I2/Noc = 1.66 dB (RU=50%, 50%-tile from 36.863)

· PHICH duration: 

· Option 1: 
· Test 1: Extended
· Test 2: Normal 

· EPDCCH

· Next steps

· Option 1: Continue feasibility studies for additional scenarios/parameters

· Option 2: Deprioritize studies 

· Candidate scenarios for further feasibility studies
	Test
	CRS pattern
	Number of UE RX chains
	Number of CRS APs

	
	
	
	Serv. cell
	Interf. cell

	1
	Non Colliding
	4
	2
	2


· Interference model:

· Previous agreements

· EPDCCH model is FFS
· Option 1: CRS-only interference model

· Option 2: Reuse PDSCH interference model 

· Option 1: I1/Noc = 13.91 dB; I2/Noc = 3.34 dB, no PDSCH interference

· Option 2: I1/Noc = 10.44 dB; I2/Noc = 4.57  dB, 20% interference loading

· Option 3: I1/Noc = 8.36 dB; I2/Noc = 1.66 dB, 50% interference loading 
· EPDCCH parameters 

· EPDCCH AL = 2

· Localized EPDCCH

· Other

· Whether WI objective needs to be modified if RAN4 wants to introduce 4 Rx type A receiver test for PDCCH
· Whether separate PDSCH and PDCCH demodulation tests are required to verify 4 Rx MMSE-IRC receiver performance.
· CRS-IM reference receiver assumptions
· Number of cancelled cells for non-colliding CRS-IM

· Option 1: 1 dominant interference cell

· Option 2: 2 dominant interference cells

· CRS-IM for 4 CRS APs ports processing

· Option 1: Requirements will be based on Full complexity CRS-IM
· Option 2: Requirements will be based on Reduced complexity CRS-IM
· CRS-IM for scenarios with mix of 2/4 CRS APs

· CRS-IM for colliding CRS

· CRS-IM assistance information signalling and blind detection
· Assumptions on CRS-IM assistance information availability

· Option 1: CRS-IM assistance information is always assumed to be RRC signalled
· Option 2: At least part of CRS-IM assistance information is blindly detected

· Option 3: Both Option 1 and Option 2 are supported in Rel-14

· Feasibility of blind detection for

· Physical Cell ID
· CRS APs number

· MBSFN subframe patterns
· UE capabilities/features framework
· Discuss whether same or different capabilities should be used for 

· CRS-IM for data and control channels

· CRS-IM for 2RX and 4RX UEs

· CRS-IM for 2 and 4 CRS APs

· UEs supporting CRS-IM assistance information blind detection

1.4 Agreements

· CRS-IM for PDSCH

Baseline scenarios for further analysis 
	Test
	TM
	CRS pattern
	Number of UE RX chains
	Number of CRS APs

	
	
	
	
	Serv. cell
	Interf. cell

	1
	TM4
	Non Colliding
	2
	4
	4

	2
	TM4
	Non Colliding
	4
	2
	2

	3
	TM9
	Non Colliding
	4
	2
	2

	4
	TM4
	Non Colliding
	4
	4
	4


	Test
	TM
	CRS pattern
	Number of UE RX chains
	Number of CRS APs

	
	
	
	
	Serv. cell
	Interf. cell

	7
	TM4
	Colliding
	2
	4
	4

	10
	TM4
	Colliding
	2
	4
	2

	11
	TM4
	Colliding
	2
	2
	4


· Number of explicitly modelled interference cells

· Baseline: 2

· FFS between 1 and 2 for 4 CRS APs + 4RX scenarios

· Non-colliding cell ID pattern for PDSCH test cases

· Option 1: 0/1/6

· Interference profile for PDSCH test cases

· Reuse Rel-13 CRS-IM interference model

· I1/Noc = [10.45]dB; I2/Noc = [4.6] dB; 20% RU
· De-prioritize TM10 CRS-IM enhancements

· PDSCH FRC 

· Option 1: MIMO Rank 1 + 16QAM 1/2

· Option 2: MIMO Rank 1 + 64QAM 1/2

· Other MCS levels are not precluded and companies to bring inputs on additional scenarios
· CRS-IM reference receiver assumptions
· Number of cancelled cells for non-colliding CRS-IM

· Option 1: 1 dominant interference cell

· The minimum performance requirements are defined under assumption of single cell CRS-IM. UEs may be capable for more than 1 cell CRS-IM (up to UE implementation)

· Agreement is applicable for both PDSCH and DL Control Channels

2. Enhanced SU-MIMO IM
2.1 Contributions list

	Agenda
	Tdoc
	Type
	Title
	Source

	8.31.3
	R4-1609709
	Discussion
	PDSCH demodulation performance of enhanced SU-MIMO receiver UE
	Qualcomm Incorporated

	8.31.3.1
	R4-1609092
	Discussion
	Enhanced SU-MIMO IM scenarios and simulation assumptions
	Intel Corporation

	8.31.3.1
	R4-1609093
	Discussion
	Enhanced SU-MIMO IM performance analysis
	Intel Corporation

	8.31.3.1
	R4-1609362
	Discussion
	Discussion on Enhanced SU-MIMO IM
	Samsung

	8.31.3.1
	R4-1609482
	Discussion
	Evaluations on feasibility test scenarios and reference receiver for enhanced SU-MIMO
	Huawei, HiSilicon

	8.31.3.1
	R4-1609758
	Discussion
	Discussion on feasibility test scenarios and reference receiver for enhanced SU-MIMO
	LG Electronics Inc.

	8.31.3.1
	R4-1609759
	Discussion
	Discussion on performance and complexity for RML receiver
	LG Electronics Inc.

	8.31.3.2
	R4-1609483
	Discussion
	Evaluations on the rank 2 with lower MCS for enhanced SU-MIMO
	Huawei, HiSilicon

	8.31.3.2
	R4-1609484
	Discussion
	Evaluations on the rank 2 with 256QAM for enhanced SU-MIMO
	Huawei, HiSilicon

	8.31.3.2
	R4-1609485
	Discussion
	Evaluations on the rank 3/4 with low MCS for enhanced SU-MIMO
	Huawei, HiSilicon

	8.31.3.2
	R4-1609486
	Discussion
	Evaluations on the rank 3/4 with 256QAM for enhanced SU-MIMO
	Huawei, HiSilicon

	8.31.3.2
	R4-1609487
	Discussion
	Simulation assumptions for enhanced SU-MIMO demodulation requiremetns
	Huawei, HiSilicon


2.2 Summary of proposals

	Company
	List of proposals

	Qualcomm
(R4-1609709)
	Proposal 1. Consider ULA medium A correlation (α=0.3, β=0.3874) and 16QAM modulation for rank 2 PDSCH demodulation test with 4 Rx SU-MIMO UE.

Proposal 2. Consider only 2 Tx antenna for rank 2 PDSCH demodulation test with 4 Rx SU-MIMO UE.

Proposal 3. Consider TM3 rank 3 with 16QAM modulation in ULA medium A correlation for SU-MIMO demodulation test for higher rank. 

Proposal 4. Further investigate whether TM4 rank 3 with 16QAM modulation in XPOL medium A correlation is feasible for test case definition. 

Proposal 5. Remove SU-MIMO test with inter-cell interference defined in 8.2.1.3.1C 8.2.2.3.1C since IRC test for SU-MIMO receiver is redundant and unnecessary. 

	Intel
(R4-1609092)
	Proposal #1:
Confirm testability MIMO rank 2/3/4 scenarios with 16QAM modulation. Continue feasibility studies for the 64QAM and 256QAM scenarios.
Proposal #2:
In case testability is confirmed consider to introduce 16QAM or 64QAM test cases for all MIMO rank scenarios. Introduce a single 256QAM test case.
Proposal #3:
Further study SU-MIMO IM for scenarios with different modulation formats for different codewords at least for MIMO rank 3 scenarios.

Proposal #4:
Evaluate SU-MIMO IM performance in application to a wide set of antenna configuration scenarios including ULA Med, ULA Med A, XPOL Med A and 2x4, 4x4 and 8x4 configurations.
Proposal #5:
Further study SU-MIMO IM testability for the interference limited scenarios. 

Proposal #6:
Further discuss realistic eNB TX EVM simulation assumptions and whether eNB TX EVM requirements should be tightened. Further study the SU-MIMO IM performance for different TX EVM scenarios (no EVM, reduced EVM and typical EVM)
Proposal #7:
Further discuss the max SNR value for the definition of the SU-MIMO IM requirements.
Proposal #8:
Use simulation assumption from Table 3 for further Stage 1 SU-MIMO studies.

	Samsung
(R4-1609362)
	Observation 1: For 3 Layer TM3 test with 4x4 Low correlation setup, the performance enhancement provided by R-ML receiver over MMSE-IRC receiver is limited. 
Proposal 1: Consider to utilize 4x4 Medium A correlation setup to differentiate the performance of R-ML receiver from baseline MMSE-IRC receiver. 
Observation 2: For 4 Layer TM4 and TM9 tests with 4x4 Low correlation setup, the performance enhancements provided by R-ML receiver over MMSE-IRC receiver are around 1.2dB and 2.4dB respectively. 
Proposal 2: Reuse the setup for original 4 Layer TM4 and TM9 tests with 4x4 Low correlation setup for eSU-MIMO IM. 
Proposal 3: The scenario of 3/4 layer and 256QAM should be excluded from the test scope for eSU-MIMO IM, considering the very high implementation complexity. 
Proposal 4: To deal with the colored noise introduced by EVM, the baseline receiver should apply interference whitening before R-ML operation. 

	Huawei, HiSilicon
(R4-1609482)
	Proposal 1: Only consider 16QAM with rank 2/3/4, 64QAM with rank 2/3 and 256QAM with rank 2 for enhanced SU-MIMO in current stage.

	LGE
(R4-1609758)
	Proposal 1: define R-ML receiver as single reference receiver for enhanced SU-MIMO receiver
Observation 1: For rank 2 with lower MCS, reasonable performance gain and target SNR point using existing test case can be achieved.
Observation 2: For rank 2 with 256QAM scenario, RML receiver provides reasonable performance gain and target SNR point at 70% max throughput with 3% Tx EVM.
Observation 3: For TM3 rank 3 with 64QAM / TM9 rank 4 with 16QAM, reasonable performance gain and target SNR point can be achieved with enhanced SU-MIMO receiver.
Observation 4: For TM4 rank 4 with 16QAM, based on 70% max throughput, reasonable performance gain can be provided, but target SNR point is not feasible.
Observation 5: For TM4 rank 4 with 16QAM, based on 40% max throughput, reasonable performance gain and target SNR point can be achieved.
Observation 6: For rank 4 with 256QAM, the performance gain is relatively smaller than other test scenario due to receiver complexity issue.
Proposal 2: reuse 2Rx SU-MIMO test cases with 4R and consider applicability rule similar as Rel-13 4RxAP WI
Proposal 3: reuse rank 3 and 4 test cases for Rel-13 4RxAP WI
· TM3 3 layer with 64QAM under Medium A

· TM4 4 layer with 16QAM under Medium A

· TM9 4 layer with 16QAM under Medium A

· TM4 2 layer with 256QAM under Medium A

Proposal 4: For high layer with 256QAM, RAN4 need more performance and complexity analysis for enhanced SU-MIMO receiver.
Observation 7: To utilize high layer in real field, extended target SNR range is required.

Proposal 5: RAN4 need to discuss Tx EVM for high layer and/or high modulation order.

	LGE
(R4-1609759)
	Proposal 1: Study how to align the performance of RML receivers considering reasonable complexity.
Proposal 2: Companies are encouraged to provide complexities as well as performances for RML receiver

	Huawei, HiSilicon
(R4-1609483)
	Proposal 1: Define rank-2 lower MCS scenario requirements for TM4/TM9, 16QAM and TM4 64QAM.

	Huawei, HiSilicon
(R4-1609484)
	Proposal 1: Define rank-2 256QAM scenario requirements for TM4/TM9.

	Huawei, HiSilicon
(R4-1609485)
	Proposal 1: Define rank-3/4 lower MCS scenario requirements for TM4/TM9, 16QAM and TM3 64QAM.

	Huawei, HiSilicon
(R4-1609486)
	Proposal 1: Do not define rank-3/4 256QAM requirements in current stage.

	Huawei, HiSilicon
(R4-1609487)
	Cases
Descriptions of other parameters
Reference
Information

Scenario A: rank-2 lower MCS
Case A-1 

TM4 2-layer 16QAM 1/2 ETU70 2x4 medium

8.2.1.4.2A
Rel-12 SU-MIMO based test case
Case A-2 

TM9 2-layer 16QAM 1/2 EPA5   2x4 medium
8.3.1.2A
Rel-12 SU-MIMO based test case
Case A-3
TM4 2-layer 64QAM 1/2 EPA5   4x4 medium A Xpol
8.10.1.1.4 test 1
Rel-13 4RX AP based test case
Scenario B: rank-2 256QAM
Case B-1
TM4 2-layer 256QAM 0.62 EPA5   4x4 medium A
8.10.1.1.4 test 2
Rel-13 4RX AP based test case
Case B-2
TM9 2-layer 256QAM 1/2 EPA5   4x4 medium A Xpol
/

Additional scenario for 256QAM
Scenario C: rank-3/4 lower MCS 

Case C-1
TM3 3-layer 64QAM 0.43 EVA70 4x4 medium-A Xpol
8.10.1.1.7
Rel-13 4RX AP based test case
Case C-2
TM4 4-layer 16QAM 1/2 EPA5 4x4 medium-A
8.10.1.1.8
Rel-13 4RX AP based test case
Case C-3
TM9 4-layer 16QAM 0.57 EPA5 4x4 medium-A Xpol
8.10.1.1.9
Rel-13 4RX AP based test case



2.3 Discussion
· Next steps SU-MIMO IM Stage 1 feasibility studies

· Rapporteur suggestion: Continue SU-MIMO IM feasibility studies for additional scenarios and parameters. Collect the simulation results and observations in RAN4 #82 and capture conclusions in the TR.

· Intermediate conclusions on feasibility studies

· Feasibility of enhanced SU-MIMO receiver from companies’ results

[image: image1]
Green: Feasible for test,  Yellow: need more evaluation,  Red: Infeasible for test
· Modulation format and MIMO rank combination scenarios for further studies
· Scenarios with same modulation formats in different layers
	Modulation
	Rank
	Support

	16QAM
	2
	Yes/No

	16QAM
	3
	Yes/No

	16QAM
	4
	Yes/No

	64QAM
	2
	Yes/No

	64QAM
	3
	Yes/No

	64QAM
	4
	Yes/No

	256QAM
	2
	Yes/No

	256QAM
	3
	Yes/No

	256QAM
	4
	Yes/No


· Scenarios with different modulation formats in different layers
· Scenarios for further studies

· Transmission modes

· TM3

· TM4

· TM9

· Antenna models

· 2x4 ULA Medium correlation

· 4x4 ULA Medium correlation

· 2x4 ULA Medium A correlation

· 4x4 ULA Medium A correlation

· 4x4 XPOL Medium A correlation

· 8x4 ULA Medium correlation

· 8x4 ULA Medium A correlation

· 16x4 2D XPL High
· eNB TX EVM assumptions
· Option 1: Consider legacy TX EVM values only 

· QPSK, 16QAM, 64QAM: 6% TX EVM

· 256QAM: 3% TX EVM

· Option 2: Further study EVM impact on SU-MIMO IM performance 

· 16QAM/64QAM:

· No EVM: 0 % (upper bound)

· Reduced EVM: [3] %

· Typical EVM: 6 %

· 256QAM:
3.5 %

· No EVM: 0 % (upper bound)

· Reduced EVM: [1.5] %

· Typical EVM: 3 %
· Target SNR range
· Max SNR value is FFS 

2.4 Agreements
· Modulation format and MIMO rank combination scenarios for further studies

· Scenarios for further studies

	Modulation
	MIMO Rank

	16QAM
	2

	16QAM
	3

	16QAM
	4

	64QAM
	2

	64QAM
	3

	256QAM
	2


· Deprioritized scenarios in terms of performance/complexity

	Modulation
	MIMO Rank

	64QAM
	4

	256QAM
	3

	256QAM
	4


· Scenarios for further studies

· Transmission modes

· MIMO rank 2: TM4, TM9

· MIMO rank 3: TM3 

· MIMO rank 4: TM4, TM9; TM3 is FFS

· Antenna models

· MIMO rank 2: 

· 2x4
· ULA Low correlation

· ULA Medium correlation

· ULA Medium A correlation

· FFS for 4x4

· MIMO rank 3, 4:

· 4x4

· ULA Low correlation

· ULA Medium correlation

· ULA Medium A correlation

· XPOL Medium A

· Other scenarios not precluded

3. Draft TR

	Agenda
	Tdoc
	Type
	Title
	Source

	8.31.3
	R4-1610202
	Discussion
	TR skeleton (V0.1.0) for Enhanced CRS and 4Rx SU-MIMO interference Mitigation
	Huawei, HiSilicon, LGE, Intel


3.1 Discussion
· Question #1: TR structure
· Any comments or suggestions from the companies?

3.2 Agreements
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