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1. Introduction 
In RAN4#101-e PDSCH demodulation requirements with MMSE-IRC for intra-cell inter-user interference was discussed and way forward [1] was agreed. In this contribution we present our views on the open issues, simulation assumptions for requirements definition for requirements in MU-MIMO.  
2. Discussion
Inter-user Interference modeling 
The agreements in [1] related to inter-user interference modeling:
	Rank for target and interference PDSCH
· Rank 1(Target UE) + Rank 1(Co-schedule UE)
· Rank 2(Target UE) + Rank 2(Co-schedule UE)



Open Issues for inter-user interference modeling are:
1. PMI matrix selection for Co-scheduled UE for 2TX and 4TX
2. DMRS ports for case with rank 1+1
3. Number of CDM groups without data configuration for case with rank 1+1 if same CDM group is agreed for target UE and co-scheduled UE
4. DMRS scrambling ID for target UE and co-scheduled UE

PMI matrix selection for Co-scheduled UE
The options for PMI selection discussed in RAN4#101-e are: 
· 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.

We provide simulation results with orthogonal and random precoders for 2TX and 4TX in the table below. For 2TX the target and co-scheduled UEs DMRS ports are in the same CDM group. With 4TX, the target and co-scheduled UEs DMRS ports are in different CDM groups.

Table 1: Performance comparison between orthogonal and random precoder
	Ant Conf
	Layers
	Channel
	MCS
	Orthogonal Precoder
	Random Precoder

	2x2
	1+1
	TDLC300
	MCS13
	13.3
	15.4

	2x4
	1+1
	TDLC300
	MCS13
	7.4
	9.1

	4x4
	2+2
	TDLA30
	MCS13
	14.5
	18.3



From the results, we see that there is significant performance degradation with random precoder compared to orthogonal precoder.
Observation #1: With random precoder for co-scheduled UE, the performance degradation is 1.7 to 2 dB for 2TX and 3.8 dB for 4TX. 
It would be a reasonable assumption that in MU-MIMO scenarios the network would employ some algorithm to ensure that the interference among co-scheduled UEs is reduced for better network performance. Also, given the observations above with random precoder and the degradation compared to orthogonal precoder, we recommend using orthogonal precoders for co-scheduled UEs. 
Proposal #1: Define requirements for MU-MIMO with orthogonal precoder for co-scheduled UEs. 
DMRS ports for 2TX
For DMRS ports for co-scheduled UEs, the following options were discussed:
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.
Number of CDM groups without data configuration for case with rank 1+1 
· Depends on issue with DMRS ports for case with rank 1+1. If same CDM groups is used, set number of CDM groups without data to 1, if different CDM groups are used, set number of CDM groups without data to 2, otherwise, FFS
We evaluate performance for the following with 2Tx and rank combination 1+1:
· Diff CDM grp: Co-scheduled UEs on different CDM groups
· Same CDM Grp-Opt1: Co-scheduled UEs on same CDM group with num CDM grps without data=2
· Same CDM Grp-Opt2: Co-scheduled UEs on same CDM group with num CDM grps without data=1

	[image: ]


Figure 1: Performance with different DMRS port configs
Based on the results we see that there is no significant performance delta between the 3 options for DMRS port configs.
Observation #2: For 2TX with 1 layer per co-scheduled UE there is no significant performance delta between various DMRS port mapping between co-scheduled UEs.
Option 3 above with variable DMRS port mapping during the test would not add any significant benefit while make the test setup very complex. Hence, we propose not to configure variable DMRS port mapping for 2TX cases with 1+1 rank combination. 
For 4TX it was agreed to have co-scheduled UEs on different CDM groups, hence we could configure same DMRS ports for 2TX cases to verify UE performance in both cases. 
Proposal #2: For 2TX configure co-scheduled UEs on same CDM group. 
DMRS Scrambling ID 
For DMRS scrambling ID for target UE and co-scheduled UE, the following options were discussed:
· 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. 
Firstly, Option 3 is very impractical, and we don’t support using such configuration for requirements definition. We don’t expect to see performance delta whether same of different scrambling IDs are used. To reduce test set up complexity we prefer to use same scrambling ID for all cases. Also, in Rel-18 if we explore E-MMSE-IRC receiver for joint decoding, then we would use same scrambling ID and it would be useful to compare against performance with MMSE-IRC receiver. 
Proposal #3: For requirements with MU-MIMO configure same DMRS scrambling ID for target and co-scheduled UEs. 

3. Conclusion
In this paper, we present our views on the open issues, simulation assumptions for requirements definition for requirements in MU-MIMO. Our observations and proposals are captured below:
Observation #1: With random precoder for co-scheduled UE, the performance degradation is 1.7 to 2 dB for 2TX and 3.8 dB for 4TX. 
Proposal #1: Define requirements for MU-MIMO with orthogonal precoder for co-scheduled UEs. 
Observation #2: For 2TX with 1 layer per co-scheduled UE there is no significant performance delta between various DMRS port mapping between co-scheduled UEs.
Proposal #2: For 2TX configure co-scheduled UEs on same CDM group. 
Proposal #3: For requirements with MU-MIMO configure same DMRS scrambling ID for target and co-scheduled UEs. 
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