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Introduction
In the previous RAN4 meeting, WF on MMSE-IRC requirements for intra-cell inter-user interference scenario [1] was approved. In this paper we provide our view on UE requirements for MMSE-IRC receiver for scenario with intra-cell inter-user interference.
Discussion
One of the open questions for requirements with intra-cell inter-user interference is practical MU-MIMO interference modeling. Multiple agreements were reached in the previous RAN4 meetings. However, the following issues are still open:
· [bookmark: _Hlk84933893]PMI matrix selection for co-scheduled UE
· DMRS ports for case with rank 1+1
· Number of CDM groups without data configuration for case with rank 1+1
· DMRS scrambling ID for target UE and co-scheduled UE
In this section we provide our view on all above topics.
PMI matrix selection for co-scheduled UE
The following agreements were reached in the previous meeting:
	· 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.


In Figure 1 we provide the link level performance analysis of these two precoder options for different scenarios.
	MCS 13, Rank 1+Rank 1, 2x2, TDL-C
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	MCS 13, Rank 1+Rank 1, 2x4, TDL-C
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	MCS 13, Rank 2+Rank 2, 4x4, TDL-A
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	[bookmark: _Ref78462453]Figure 1. Comparison of different precoder options.


From this analysis we can observe that Option 1 (Select the precoder to ensure orthogonality) provides better performance in comparison to Option 2 (Random) for all considered scenarios and different receiver assumptions. Especially is scenario with Rank 2 target UE PDSCH, Option 1 allows to achieve the maximum throughput in comparisons to Option 2. Also, based on our understanding, selection of orthogonal precoder (i.e. Option 1) is more close to typical MU-MIMO pairing processing where gNB tries to reduce the correlation between signals allocated for different UEs. Therefore, we suggest to consider Option 1 for requirements definition which is also feasible from test implementation point of view.
Observation #1:	For PMI matrix selection for co-scheduled UE Option 1 (Select the precoder to ensure orthogonality) provides better performance in comparison to Option 2 (Random) for all considered scenarios and different receiver assumptions.
DMRS ports mapping
The following agreements were reached in the previous meeting:
	· 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.


[bookmark: _Hlk78905602]In our analysis for RAN4 #98-bis-e meeting [2], it was shown that for Option 2 we can additionally verify that UE makes correct interfere-plus-noise covariance matrix estimation using resource elements from all CDM groups. In case 4 Rx UE is considered, such processing can be verified in test with Rank 2 PDSCH signal. However, we think that it is also important to verify correct interfere-plus-noise covariance matrix estimation for 2 Rx UE.
In the previous RAN4 meeting, it also was suggested to consider the scenario with variable DMRS port mapping. Such approach, similar to option 2, allows to verify correct interfere-plus-noise covariance matrix estimation for 2 Rx UE. However, in comparison to option 2, such approach leads to increasing of test procedure. In case, we will not be able to reach consensus on whether to use Option 1 or Option 2, Option 3 can be considered as potential way forward.
Observation #2:	For DMRS ports mapping for scenario with Rank 1+1 configuration Option 2 (different CDM groups mapping) and Option 3 (variable CDM groups mapping) allows to verify correct interfere-plus-noise covariance matrix estimation for 2 Rx UE for scenarios with different CDM groups for target and interference UEs.
Observation #3:	Test setup for Option 3 (variable CDM groups mapping) is more complicated in comparison to Option 2 (different CDM groups mapping) for DMRS ports mapping for scenario with Rank 1+1 configuration.
DMRS scrambling ID for target UE and co-scheduled UE
The following agreements were reached in the previous meeting:
	· 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. 


From performance point of view, based on our understanding, options 1 and 2 will be rather identical. As for Option 3, we don’t see the solid justification to introduce such variability in the test, because it does not allow to verify any additional processing. Therefore, we suggest to consider Option 2 to simplify the test setup.
Proposal 1:	Consider the following assumptions for MU-MIMO modelling for requirements definition: 
· Precoder selection for interference UE: Option 1 (Select the precoder to ensure orthogonality)
· DMRS ports mapping DMRS ports for case with rank 1+1:
· First priority: DMRS port 0 for target UE, DMRS port 2 for the interference UE, i.e., different CDM groups
· Second priority: Variable DMRS port mapping
· Same DMRS scrambling ID for target UE and co-scheduled UE
Simulation results
In this section we provide the summary of link level simulation results for scenarios with 2 Tx (Table 1) and 4 Tx (Table 2) antenna configurations.
[bookmark: _Ref78905386]Table 1. Summary of results for 2 Tx case
	Parameters
	SNR for 70% of max T-put, [dB]
	MMSE-IRC SNR gain, [dB]

	
	TDL-A
	TDL-C
	

	#CDM
	#Rx
	PMI
	MMSE-MRC
	MMSE-IRC
	MMSE-MRC
	MMSE-IRC
	TDL-A
	TDL-C

	1
	2
	Opt 1
	Inf
	10.1
	Inf
	12.5
	Inf
	Inf

	
	
	Opt 2
	Inf
	11.9
	Inf
	15.0
	Inf
	Inf

	
	4
	Opt 1
	7.7
	5.3
	9.8
	6.6
	2.4
	3.2

	
	
	Opt 2
	15.9
	7.1
	Inf
	8.7
	8.8
	Inf

	2
	2
	Opt 1
	Inf
	9.9
	Inf
	12.0
	Inf
	Inf

	
	
	Opt 2
	Inf
	11.8
	Inf
	14.5
	Inf
	Inf

	
	4
	Opt 1
	7.7
	4.8
	9.5
	5.8
	2.9
	3.7

	
	
	Opt 2
	16.6
	6.5
	Inf
	7.7
	10.1
	Inf


[bookmark: _Ref78905402]
Table 2. Summary of results for 4 Tx case
	Parameters
	SNR for 70% of max T-put, [dB]
	SNR gain, [dB]

	
	TDL-A
	TDL-C
	

	IUE Rank
	PMI
	MMSE-MRC
	MMSE-IRC
	MMSE-MRC
	MMSE-IRC
	TDL-A
	TDL-C

	1
	Opt 1
	16.6
	8.5
	20.0
	9.7
	8.1
	10.3

	
	Opt 2
	Inf
	10.1
	Inf
	11.5
	Inf
	Inf

	2
	Opt 1
	Inf
	12.1
	Inf
	14.7
	Inf
	Inf

	
	Opt 2
	Inf
	17.1
	Inf
	28.5
	Inf
	Inf


Conclusion
In this paper we provided view on UE requirements for MMSE-IRC receiver for scenario with intra-cell inter-UE interference and made the following observations and proposals:
Observation #1:	For PMI matrix selection for co-scheduled UE Option 1 (Select the precoder to ensure orthogonality) provides better performance in comparison to Option 2 (Random) for all considered scenarios and different receiver assumptions.
Observation #2:	For DMRS ports mapping for scenario with Rank 1+1 configuration Option 2 (different CDM groups mapping) and Option 3 (variable CDM groups mapping) allows to verify correct interfere-plus-noise covariance matrix estimation for 2 Rx UE for scenarios with different CDM groups for target and interference UEs.
Observation #3:	Test setup for Option 3 (variable CDM groups mapping) is more complicated in comparison to Option 2 (different CDM groups mapping) for DMRS ports mapping for scenario with Rank 1+1 configuration.
Proposal 1:	Consider the following assumptions for MU-MIMO modelling for requirements definition: 
· Precoder selection for interference UE: Option 1 (Select the precoder to ensure orthogonality)
· DMRS ports mapping DMRS ports for case with rank 1+1:
· First priority: DMRS port 0 for target UE, DMRS port 2 for the interference UE, i.e., different CDM groups
· Second priority: Variable DMRS port mapping
· Same DMRS scrambling ID for target UE and co-scheduled UE
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