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1. Introduction 
In RAN4#108 RAN4 concluded the Phase 1/ study on advanced receiver for MU-MIMO and the details of the study were captured in TR 38.878. In RAN4#110bis the parameters for defining requirements in phase 2 were discussed and WF [1] was agreed. In this contribution we present our simulation results for Phase 2 of this WI.
2. Simulation Results
In [1] we agreed on some simulation assumptions for further evaluation for defining requirements for MU-MIMO with advanced receiver. 

Simulation results when MO is signaled (DCI index 1~5)

For the agreed simulation assumptions in [1], in Tables 1 and 2 we provide the simulation results with co-scheduled UE modulation order signaled for FDD and TDD modes respectively. 

Table 1: Results with MO signaled for FDD
	Case Number
	Rank Combo
	MIMO
	Channel Model
	Antenna config/ corr
	MCS
	MO of co- UE
	SNR @ 70% Max TP (R-ML)

	
	
	
	
	
	
	
	Alignment
	Impairment

	1
	1+1
	2T2R
	TDLC300-100
	2x2 ULA medium
	MCS 13
	QPSK
	14.0
	16.0

	2
	
	2T4R
	
	
	
	
	13.6
	15.6

	3
	2+2
	4T4R
	TDLA30-10
	ULA Low
	MCS 17
	16QAM
	16.8
	19.1




Table 2: Results with MO signaled for TDD
	Case Number
	Rank Combo
	MIMO
	Channel Model
	Antenna config/ corr
	MCS
	MO of co- UE
	SNR @ 70% Max TP (R-ML)

	
	
	
	
	
	
	
	Alignment
	Impairment

	4
	1+1
	2T2R
	TDLC300-100
	2x2 ULA medium
	MCS 13
	QPSK
	14.0
	16.0

	5
	
	2T4R
	
	
	
	
	13.5
	15.5

	6
	2+2
	4T4R
	TDLA30-10
	ULA Low
	MCS 17
	16QAM
	16.7
	19.0



Simulation results when MO is not signaled (DCI index 6)
For the simulation assumptions agreed in [1] we provide results with blind modulation order detection for FDD and TDD in tables below.

Table 3: Results with blind detection of MO for FDD
	Case Number
	Rank Combo
	MIMO
	Channel Model
	Antenna correlation
	MCS
	MO of co- UE
	SNR @ 70% Max TP

	
	
	
	
	
	
	
	R-ML (Alignment)
	MMSE-IRC
	R-ML (Impairment)

	7
	1+1
	2T2R
	TDLC300-100
	ULA medium

	MCS 13
	QPSK
	17.6
	20.5
	20.1

	8
	
	2T4R
	
	
	
	
	17.3
	19.8
	19.8

	9
	
	2T2R
	
	
	MCS 17
	16QAM
	22.3
	N/A
	24.8

	10
	
	2T4R
	
	
	
	
	21.7
	N/A
	24.2

	11
	
	2T2R
	
	ULA Low
	MCS 13
	QPSK
	12.1
	12.6
	14.6

	12
	
	2T4R
	
	
	
	
	5.9
	6.2
	8.4

	13
	2+2
	4T4R
	TDLA30-10
	ULA Low
	MCS 13
	QPSK
	12.4
	12.9
	14.9

	14
	
	
	
	XP medium
	
	
	14.0
	14.5
	16.5




Table 4: Results with blind detection of MO for TDD
	Case Number
	Rank Combo
	MIMO
	Channel Model
	Antenna correlation
	MCS
	MO of co- UE
	SNR @ 70% Max TP

	
	
	
	
	
	
	
	R-ML (Alignment)
	MMSE-IRC
	R-ML (Impairment)

	15
	1+1
	2T2R
	TDLC300-100
	ULA medium

	MCS 13
	QPSK
	17.8
	21.3
	20.3

	16
	
	2T4R
	
	
	
	
	17.5
	20.7
	20.0

	17
	
	2T2R
	
	
	MCS 17
	16QAM
	22.6
	N/A
	25.1

	18
	
	2T4R
	
	
	
	
	22.0
	N/A
	24.5

	19
	
	2T2R
	
	ULA Low
	MCS 13
	QPSK
	12.3
	12.8
	14.8

	20
	
	2T4R
	
	
	
	
	6.1
	6.4
	8.6

	21
	2+2
	4T4R
	TDLA30-10
	ULA Low
	MCS 13
	QPSK
	12.3
	12.9
	14.8

	22
	
	
	
	XP medium
	
	
	13.9
	14.5
	16.4




Observations:

1. For 1+1 with TDLC channel, Low antenna correlation, the performance with R-ML is very close to MMSE-IRC 
2. For 2+2 performance with R-ML with BD-MO is not significantly better than MMSE-IRC


For 1+1 with TDLC channel, Low antenna correlation, the performance with R-ML is very close to MMSE-IRC
For 2+2 performance with R-ML with BD-MO is not significantly better than MMSE-IRC



3. Conclusion
In this paper, we provide simulation results for requirements with advanced receiver for MU-MIMO. Our observations are captured below:
1. For 1+1 with TDLC channel, Low antenna correlation, the performance with R-ML is very close to MMSE-IRC
For 2+2 performance with R-ML with BD-MO is not significantly better than MMSE-IRC
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