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Background
In RAN4 #99-e meeting, WF R4-2108666 [1] was approved and corresponding initial simulation assumptions are determined. In this paper, we provide our initial simulation results.
Simulation results
The simulation assumptions are derived from WF [1] and for power allocation and SNR definition, we used the following assumptions:
· Power allocation:  Average target UE signal power is equal to RankTargetUE/RankTotal and average interference UE signal power is equal to RankInterfUE/RankTotal
· SNR definition: SNR = (STargetUE+ SInterfUE)/N
[bookmark: OLE_LINK157][bookmark: OLE_LINK158]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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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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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 2-2.
Table 2-1: Summary of simulation results for case with Rank 1+1
	Propagation conditions
	TDLA30-10
	TDLC300-100

	MCS
	4
	13
	4
	13

	Precoding Matrix selection
	Op1
	Op2
	Op1
	Op2
	Op1
	Op2
	Op1
	Op2

	Antenna configuration
	2x2
	2x4
	2x2
	2x4
	2x2
	2x4
	2x2
	2x4
	2x2
	2x4
	2x2
	2x4
	2x2
	2x4
	2x2
	2x4

	Same CDM group
(SNR@70% of max TP)
	MRC
	1.7
	-2.6
	2.3
	-2.2
	Inf
	Inf
	Inf
	Inf
	2.2
	-2.1
	2.7
	-1.6
	Inf
	Inf
	Inf
	Inf

	[bookmark: _Hlk83211898]
	MMSE-IRC
	1.2
	-2.4
	1.7
	-1.9
	10.6
	5.6
	11.6
	6.4
	1.6
	-1.9
	2.2
	-1.5
	12.2
	6.3
	13.5
	7.4

	Different CDM group (SNR@70% of max TP)
	MRC
	1.4
	-3.1
	1.9
	-2.5
	Inf
	Inf
	Inf
	Inf
	1.8
	-2.6
	2.4
	-2.0
	Inf
	Inf
	Inf
	Inf

	[bookmark: _Hlk83233777]
	MMSE-IRC
	0.8
	-3.2
	1.3
	-2.7
	10.6
	5.2
	11.6
	6.1
	1.2
	-2.6
	1.7
	-2.2
	11.9
	6.0
	13.3
	6.9


We have following observations for case with rank 1+1 according to the simulation results:
[bookmark: OLE_LINK74]Observation 1: There is no obvious much gain for MMSE-IRC receiver over MMSE-MRC receiver for MCS4, but much gain can be achieved for MCS 13.
Observation 2: The performance for case with different CDM groups is better than that with same CDM groups.
[bookmark: OLE_LINK128][bookmark: OLE_LINK119][bookmark: OLE_LINK161]Rank 2+1 with different CDM group
[bookmark: OLE_LINK160]Simulation results for case with rank 2(Target UE) + 1(interference UE) with different CDM group are shown in Figure 2-3
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(b) MCS13,TDLC300-100
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(c) MCS19,TDLA30-10
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(d) MCS19,TDLC300-100


Figure 2-3: Simulation results for case with rank 2(Target UE) + 1(interference UE) with different CDM group
Summary of simulation results for rank 2+1 is captured in Table 2-3:
Table 2-3: Summary of simulation results for case with Rank 2+1
	Propagation conditions
	TDLA30-10
	TDLC300-100

	MCS
	13
	19
	13
	19

	[bookmark: _Hlk82720678]Precoding Matrix selection
	Opt1
	Opt2
	Opt1
	Opt2
	Opt1
	Opt2
	Opt1
	Opt2

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

	
	MMSE-IRC
	8.5
	10.2
	13.7
	16.5
	9.5
	11.6
	16.4
	20.9


[bookmark: OLE_LINK120][bookmark: OLE_LINK121]According to the simulation results, we have following observations for rank 2+1:
[bookmark: OLE_LINK75][bookmark: OLE_LINK76]Observation 3: The performance gain is always obvious for MMSE-IRC receiver over MMSE-MRC receiver.
[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 2-4
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Figure 2-4: 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 2-4:
Table 2-4: Summary of simulation results for case with Rank 2+2
	Propagation conditions
	TDLA30-10
	TDLC300-100

	MCS
	13
	19
	13
	19

	Precoding Matrix selection
	Opt1
	Opt2
	Opt1
	Opt2
	Opt1
	Opt2
	Opt1
	Opt2

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

	
	MMSE-IRC
	12.2
	15.8
	18.6
	22.9
	14.5
	21.1
	Inf
	Inf


According to the simulation results, we have following observations for rank 2+2:
[bookmark: OLE_LINK77]Observation 4: MMSE-IRC can’t work for case with MCS 19 under TDLC300-100.
[bookmark: _GoBack]Observation 5: MMSE-IRC always has obvious performance gain over MMSE-MRC.
Conclusion
In this paper, we provide our simulation results for intra cell inter-user MMSE-IRC receiver. The observations are:
· For rank 1+1：
Observation 1: There is no obvious much gain for MMSE-IRC receiver over MMSE-MRC receiver for MCS4, but much gain can be achieved for MCS 13.
Observation 2: The performance for case with different CDM groups is better than that with same CDM groups.

· For rank 2+1:
Observation 3: The performance gain is always obvious for MMSE-IRC receiver over MMSE-MRC receiver.

· For rank 2+2:
Observation 4: MMSE-IRC can’t work for case with MCS 19 under TDLC300-100.
Observation 5: MMSE-IRC always has obvious performance gain over MMSE-MRC.
Reference 
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