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1 Introduction
In RAN4#101-e, a way forward for MMSE-IRC receiver for intra-cell inter-user interference was agreed [1] and the remaining issues in the WF are captured as below. 

	PMI matrix selection for Co-scheduled UE for 2TX and 4TX
· Option 1: Select the PMI matrix from the codebook of Co-scheduled UE to ensure it and PMI matrix of target UE are orthogonal.
· Option 2: Select the PMI matrix randomly from the codebook of Co-scheduled UE to ensure that any column of precoding matrix of target UE is not equal to any column of precoding matrix of interference UE
· Option 3: Use option 2 for rank 1+1 and option 1 for rank 2+2.
DMRS ports for case with rank 1+1
· Option 1: DMRS port 0 for target UE, DMRS port 1 for the interference UE, i.e., same CDM group
· Option 2: DMRS port 0 for target UE, DMRS port 2 for the interference UE, i.e., different CDM groups 
· Option 3: Variable DMRS port mapping during the test.
DMRS scrambling ID for target UE and co-scheduled UE
· Option 1: Same scrambling ID when paired UEs are in the same CDM group. Different scrambling ID when paired UEs are in different CDM groups.
· Option 2: Same scrambling ID for all cases
· Option 3: Configure variable scrambling ID during the test. 



In this contribution, we present simulation results based on the agreed simulation assumptions and provide our views for the remaining issues. 
2 Discussion
PMI matrix selection for Co-scheduled UE for 2TX and 4TX
From the simulation results, with MCS13, it showed that there are 1.5~3.8dB performance degradation with random precoder compared to orthogonal precoder. We agree that neither random nor orthogonal precoder reflect the realistic precoder selection. However, for the scenario of MU-MIMO, we think network would try to select the orthogonal precoder to reduce the inter-user interference for better performance. Hence, we propose to define test case with precoder to ensure orthogonality.
Proposal 1: Select the PMI matrix from the codebook of co-scheduled UE to ensure it and PMI matrix of target UE are orthogonal.

DMRS ports for case with rank 1+1
It was agreed to have co-scheduled UEs on different CDM groups for rank 2+2. Hence, for the test coverage, we could configure same CDM group for rank 1+1 cases to verify UE performance. That is, configure DMRS port 0 for target UE and DMRS port 1 for the interference UE.
Proposal 2: For the test cases with rank 1+1, configure DMRS port 0 for target UE and DMRS port 1 for the interference UE, i.e., same CDM group.
 
DMRS scrambling ID for target UE and co-scheduled UE
From our simulation results, the performance of MMSE-IRC with different scrambling ID is slightly worse than that with same scrambling ID for the case of same CDM group. Also, it shows that the performance gain of MMSE-IRC with different scrambling ID is still large compared to MMSE-MRC. According to the specification, it is possible for gNB to configure different scrambling ID to co-scheduled UE. Hence, we propose to consider both same and different scrambling ID in the test cases.
Proposal 3: Same scrambling ID when paired UEs are in the same CDM group. Different scrambling ID when paired UEs are in different CDM groups.
3 Simulation Results
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	Figure 1. Simulation results for 2Tx 
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	Figure 2. Simulation results for 4Tx



Table 1: Summary of simulation results for 2 Tx, TDL-C channel and same scrambling ID
	Parameters
	SNR for 70% of max T-put, [dB]
	MMSE-IRC SNR gain, [dB]

	#CDM
	#Rx
	MCS
	PMI
	MMSE-MRC
	MMSE-IRC
	

	1
	2
	13
	Rand
	Inf
	15.6
	Inf

	
	
	
	Orthog
	Inf
	13.5
	Inf

	
	4
	13
	Rand
	Inf
	9.3
	Inf

	
	
	
	Orthog
	11
	7.5
	3.5

	2
	2
	13
	Rand
	Inf
	15.5
	Inf

	
	
	
	Orthog
	Inf
	13.2
	Inf

	
	4
	13
	Rand
	Inf
	9.1
	Inf

	
	
	
	Orthog
	10.9
	7.5
	3.4



Table 2: Summary of simulation results for 2 Tx, TDL-C channel and different scrambling ID
	Parameters
	SNR for 70% of max T-put, [dB]
	MMSE-IRC SNR gain, [dB]

	#CDM
	#Rx
	MCS
	PMI
	MMSE-MRC
	MMSE-IRC
	

	1
	2
	13
	Rand
	Inf
	16.1
	Inf

	
	
	
	Orthog
	Inf
	13.8
	Inf

	
	4
	13
	Rand
	Inf
	9.3
	Inf

	
	
	
	Orthog
	13.4
	7.6
	5.8

	2
	2
	13
	Rand
	Inf
	15.6
	Inf

	
	
	
	Orthog
	Inf
	13.3
	Inf

	
	4
	13
	Rand
	Inf
	9.1
	Inf

	
	
	
	Orthog
	10.9
	7.6
	3.3



Table 3: Summary of simulation results for 4 Tx, TDL-A channel and same scrambling ID
	Parameters
	SNR for 70% of max T-put, [dB]
	MMSE-IRC SNR gain, [dB]

	Rank
	#Rx
	MCS
	PMI
	MMSE-MRC
	MMSE-IRC
	

	2+2
	4
	13
	Rand
	Inf
	16.9
	Inf

	
	
	
	Orthog
	Inf
	13.1
	Inf



Table 4: Summary of simulation results for 4 Tx, TDL-A channel and different scrambling ID
	Parameters
	SNR for 70% of max T-put, [dB]
	MMSE-IRC SNR gain, [dB]

	Rank
	#Rx
	MCS
	PMI
	MMSE-MRC
	MMSE-IRC
	

	2+2
	4
	13
	Rand
	Inf
	16.9
	Inf

	
	
	
	Orthog
	Inf
	13.1
	Inf



4 Conclusion
In this contribution, we provide simulation results and our views on the remaining issues for the requirements of MU-MIMO. The proposals are summarized as below:
Proposal 1: Select the PMI matrix from the codebook of co-scheduled UE to ensure it and PMI matrix of target UE are orthogonal.
Proposal 2: For the test cases with rank 1+1, configure DMRS port 0 for target UE and DMRS port 1 for the interference UE, i.e., same CDM group.
Proposal 3: Same scrambling ID when paired UEs are in the same CDM group. Different scrambling ID when paired UEs are in different CDM groups.
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Appendix
Table 1. Simulation assumptions
	Parameter
	Value

	CBW/SCS
	10 MHz/15 kHz for FDD 

	Antenna configuration 
	2T2R and 2T4R ULA Low for case with rank1+1 
4T4R XPL ULA Low for case with rank 2+2

	Channel model
	TDLA30-10 (for rank 2+2) and TDLC300-100 (for rank 1+1)

	Codebook 
	Type I SP codebook

	Precoder selection for target UE
	Random 

	Precoder selection for interference co-scheduled UE
	· Select the PMI matrix from the codebook of Co-scheduled UE to ensure it and PMI matrix of target UE are orthogonal
· Select the PMI matrix randomly from the codebook of Co-scheduled UE to ensure it is not equal to PMI matrix of target UE

	Precoding granularity
	2 PRBs

	PRB bundling size
	2 PRBs

	Scrambling ID for target UE and co-scheduled UE
	Option1: same
Option2: different

	Rank and DMRS ports
	· [1+1]: DMRS port 0 for target UE, DMRS port 1 for the interference UE, i.e., same CDM group

· [1+1]: DMRS port 0 for target UE, DMRS port 2 for the interference UE, i.e., different CDM groups 

· [2+2] : DMRS port 0 (and 1) for target UE, port 2 (and 3) for the interference UE, i.e., use different CDM groups for the target and interference UEs

	Number of CDM groups without data configuration for case with rank 1+1 if same CDM group
	1 for target UE and co-scheduled UE

	Target NR PDSCH parameters
	Mapping type
	Type A

	
	Number of front-loaded DMRS
	1

	
	Number of additional DMRS
	1

	
	MCS 
	16QAM (MCS 13)

	
	HARQ process number for target NR PDSCH
	4 for FDD, 8 for TDD

	Signal power and SNR assumptions

	· Average target UE signal power is equal to 1 and average interference UE signal power is equal to 1
· SNR = STargetUE/N
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