[bookmark: Title][bookmark: DocumentFor][bookmark: _Toc193024528][bookmark: OLE_LINK23]3GPP TSG-RAN WG4 Meeting # 101-bis-e	R4-2200991
Electronic Meeting, Jan. 1-12, 2021


[bookmark: OLE_LINK25]Title: 	Simulation results on intra cell inter-user MMSE-IRC receiver
Source: 	Huawei, HiSilicon
Agenda item:	8.12.2.2
Document for:	Discussion
Background
In RAN4 #99-e meeting, WF R4-2120709 was approved. In this paper, we provide our simulation results for FDD. The simulation assumptions are:
	Rank for target and interference PDSCH
· Rank 1(Target UE)+ Rank 1(Co-schedule UE)
· Rank 2(Target UE)+ Rank 2(Co-schedule UE)
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.
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.
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. 


Simulation results
In the simulations:
· [bookmark: OLE_LINK157][bookmark: OLE_LINK158]PMI selection option 1: Select the PMI matrix from the codebook of Co-scheduled UE to ensure it and PMI matrix of target UE are orthogonal.
· PMI selection 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
Rank 1+1 with same CDM group
Simulation results for case with rank 1(Target UE) + 1(interference UE) with same CDM group are shown in Figure 2-1. 
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(a) MCS13,TDLC300-100,2T2R
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(b) MCS13,TDLC300-100,2T4R


Figure 2-1: Simulation results for case with rank 1(Target UE) + 1(interference UE) with same CDM group
[bookmark: OLE_LINK159]Rank 1+1 with different CDM group
Simulation results for case with rank 1(Target UE) + 1(interference UE) with different CDM group are shown in Figure 2-2
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(a) MCS13,TDLC300-100,2T2R
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(b) MCS13,TDLC300-100,2T4R


Figure 2-2: Simulation results for case with rank 1(Target UE) + 1(interference UE) with different CDM group
The summary of simulation results for rank 1+1 is captured in Table 2-1.
Table 2-1: Summary of simulation results for case with Rank 1+1
	Precoding Matrix selection
	Orthogonal 
	Random

	Antenna configuration
	2x2
	2x4
	2x2
	2x4

	Same CDM group
(SNR@70% of max TP)
	MRC
	Inf
	9.95
	None
	None

	[bookmark: _Hlk83211898]
	MMSE-IRC
	12.51
	6.53
	14.95
	8.36

	Different CDM group (SNR@70% of max TP)
	MRC
	Inf
	9.93
	None
	None
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	MMSE-IRC
	12.33
	6.16
	14.73
	7.91


We have following observations for case with rank 1+1 according to the simulation results:
Observation 1: Performance for different CDM group is slightly better than same CDM group.
Observation 2: There is only about 1 dB performance lost for random PMI selection compared to that for orthogonal PMI selection.  
Observation 3: The performance gain for MMSE-IRC over MMSE-MRC is lager for case with random PMI selection compared to that for orthogonal PMI selection.
[bookmark: OLE_LINK120][bookmark: OLE_LINK121][bookmark: OLE_LINK129]Rank 2+2 with different CDM group

Simulation results for case with rank 2(Target UE) + 2(interference UE) with different CDM group are shown in Figure 2-3:
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Figure 2-3: Simulation results for case with rank 2(Target UE) + 2(interference UE) with different CDM group
[bookmark: OLE_LINK113]Summary of simulation results for rank 2+2 is captured in Table 2-3:
Table 2-3: Summary of simulation results for case with Rank 2+2
	Precoding Matrix selection
	Opt1
	Opt2

	Receiver Type
(SNR@70% of max TP)
	MRC
	Inf
	Inf

	
	MMSE-IRC
	12.24
	15.75


According to the simulation results, we have following observations for rank 2+2:
[bookmark: OLE_LINK77]Observation 4: There is only about 3.6 dB performance lost for random PMI selection compared to that for orthogonal PMI selection.  
Observation 5: The performance gain for MMSE-IRC over MMSE-MRC is lager for case with random PMI selection compared to that for orthogonal PMI selection.
Conclusion
In this paper, we provide our simulation results for intra cell inter-user MMSE-IRC. The observations are:
· For case with rank 1+1:
· Observation 1: Performance for different CDM group is slightly better than same CDM group.
· Observation 2: There is only about 1 dB performance lost for random PMI selection compared to that for orthogonal PMI selection.  
· Observation 3: The performance gain for MMSE-IRC over MMSE-MRC is lager for case with random PMI selection compared to that for orthogonal PMI selection.
· For case with rank 2+2:
· Observation 4: There is only about 3.6 dB performance lost for random PMI selection compared to that for orthogonal PMI selection.  
· [bookmark: _GoBack]Observation 5: The performance gain for MMSE-IRC over MMSE-MRC is lager for case with random PMI selection compared to that for orthogonal PMI selection.
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