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Introduction
This document details Nokia’s current simulation results for alignment on the WID for advanced receivers for MU-MIMO scenario. Updated agreements were made in RAN4#109-bis [1] for facilitating companies to provide simulation results.

Simulation assumptions
Table 1 provides an overview of the already agreed simulation assumptions taken from the WF [1] and proposed test parameters:
[bookmark: _Ref129608381]Table 1: Agreed simulation assumptions for Phase I
	Reference receiver for phase II simulation
	R-ML

	Rank allocation for the target and co-scheduled UE, with 1 co-scheduled UE
	2Tx2Rx UE: 1+1
2Tx4Rx UE: 1+1
4Tx4Rx UE: 2+2

	DMRS port configurations for the target and co-scheduled UEs
	· Use different CDM groups for:
· rank 2 (DMRS port 0, 1) + 2 (DMRS port 2, 3)
· Use the same CDM group for 
· rank 1 (DMRS port 0) + 1 (DMR port 1) 


	Antenna configuration
	For rank 1+1: 2T2R, 2T4R
For rank 2+2: 4Tx 4Rx

	Channel model
	Use TDLC300-100, TDLA30-10 when the rank of the target UE is 1
Use TDLA30-10, XP medium when the rank of the target UE is 2

	Antenna correlation
	Rank 1+1: ULA medium and ULA low (for 2T2R,2T4R)
Rank 2+2: ULA Low, XP medium

	Precoder selection target and co-scheduled UEs
	Single panel Type 1
For rank 1+1: Random and Orthogonal PMI selection
For rank 2+2: Orthogonal PMI selection

	QCL assumptions
	Assume all scheduled DMRS ports have same QCL assumptions

	Evaluation metric
	Reuse the Rel-17 MMSE-IRC phase I evaluation assumptions captured in TR38.833 as a start point.

	The number of co-scheduled UEs
	Only consider 1 co-scheduled UE

	DMRS sequence for the co-scheduled UE
	Assume the scrambling ID for DMRS sequence is the same for the target UE the co-scheduled UE(s)

	PDSCH resource allocation for the target UE
	Maximum transmission bandwidth configuration.10 MHz 15KHz SCS
Full OFDM symbol allocation.

	TDRA of co-scheduled UE
	Assume TDRA of target and co-scheduled UE is same

	FDRA of co-scheduled UE
	Full transmission bandwidth configuration., Partial transmission bandwidth configuration



Simulation results
Simulations requested for RAN4#110
[bookmark: _Toc116995849]Based on the information in Table 1, we provide the simulation results on the cases of interest for this meeting, listed in Table 2 for cases without MO BD and for cases with MO BD in Table 3.

[bookmark: _Ref149741589]Table 2 Simulation results for cases with 1 Co-UE, Full FDRA bandwidth and without MO BD, DCI index 1 to 5 indicated.
	Alignment Case Number
	Duplex Mode and SCS
	CHBW
	Rank for target + Co-UE
	MIMO
	Precoder selection
	Channel Model
	Antenna correlation
	MCS for the target UE (MCS Table 1)
	Modulation order for the co-scheduled UE
	Nokia

	
	R-ML
	IRC/E-IRC

	1
	FDD 15kHz SCS
	10MHz
	1+1
	2T2R
	Random
	TDLC300-100
	ULA medium
	MCS 13
	QPSK
	15.1
	22.7

	2
	
	
	
	
	
	
	ULA Low
	
	
	12.4
	15.8

	3
	
	
	
	2T4R
	
	TDLA30-10
	ULA Low
	
	
	6.9
	8.9

	4
	
	
	
	
	
	TDLC300-100
	ULA medium
	
	
	12.7
	21.1

	5 (optional)
	
	
	
	2T2R
	Orthogonal
	TDLC300-100
	ULA medium
	
	
	14.4
	19.9

	6 (optional)
	
	
	
	2T4R
	
	
	
	
	
	12.1
	18.7

	7
	
	
	2+2
	4T4R
	
	TDLA30-10
	ULA Low
	
	
	10.7
	13.9

	8
	
	
	
	
	
	
	XP medium
	
	
	13.7
	20.8

	9
	
	
	
	
	
	
	ULA low
	MCS 17
	16QAM
	16.4
	18

	10
	
	
	
	
	
	
	XP medium
	
	
	21.1
	25.4

	
	
	
	1+1
	2T2R
	Random
	TDLC300-100
	ULA medium
	MCS17
	16QAM
	22.9
	NA1

	
	
	
	
	
	
	
	ULA low
	
	
	18
	19.9

	
	
	
	
	2T4R
	
	TDLA30-10
	ULA low
	
	
	11.3
	12

	
	
	
	
	
	
	TDLC300-100
	ULA medium
	
	
	18.8
	22.6

	
	
	
	
	2T2R
	Orthogonal
	TDLC300-100
	ULA medium
	
	
	21.2
	27.3

	
	
	
	
	2T4R
	
	
	
	
	
	18.8
	22.6

	NA   Not achievable



[bookmark: _Ref158898196]Table 3 Simulation results for the cases with 1 Co-UE, Full FDRA bandwidth and with MO BD, DCI index 6 indicated.
	Alignment Case Number
	Duplex Mode and SCS
	CHBW
	Rank for target + Co-UE
	MIMO
	Precoder selection
	Channel Model
	Antenna correlation
	MCS for the target UE (MCS Table 1)
	Modulation order for the co-scheduled UE
	Nokia

	
	R-ML
	IRC/E-IRC

	21
	FDD 15kHz SCS
	10MHz
	1+1
	2T2R
	Random
	TDLC300-100
	ULA medium
	MCS 13
	QPSK
	15.2
	22.7

	22
	
	
	
	
	
	
	ULA Low
	
	
	12.4
	15.8

	23
	
	
	
	2T4R
	
	TDLA30-10
	ULA Low
	
	
	6.9
	8.9

	24
	
	
	
	
	
	TDLC300-100
	ULA medium
	
	
	12.8
	21.1

	25
	
	
	
	2T2R
	
	TDLC300-100
	ULA medium
	MCS 17
	16QAM
	23.6
	NA

	26
	
	
	
	
	
	
	ULA Low
	
	
	18.2
	19.9

	27
	
	
	
	2T4R
	
	TDLA30-10
	ULA Low
	
	
	11.4
	12

	28
	
	
	
	
	
	TDLC300-100
	ULA medium
	
	
	19.5
	22.6

	29 (Optional)
	
	
	
	2T2R
	Orthogonal
	TDLC300-100
	ULA medium
	MCS 13
	QPSK
	14.5
	19.9

	30 (Optional)
	
	
	
	2T4R
	
	
	
	
	
	12.1
	18.7

	31 (Optional)
	
	
	
	2T2R
	
	
	
	MCS 17
	16QAM
	21.8
	27.3

	32 (Optional)
	
	
	
	2T4R
	
	
	
	
	
	19.5
	22.6

	33
	
	
	2+2
	4T4R
	
	TDLA30-10
	ULA Low
	MCS 13
	QPSK
	TBA
	13.9

	34
	
	
	
	
	
	
	XP medium
	
	
	TBA
	20.8

	35
	
	
	
	
	
	
	ULA Low
	MCS 17
	16QAM
	TBA
	18

	36
	
	
	
	
	
	
	XP medium
	
	
	TBA
	25.4



Study cases with Partial FDRA allocation
[bookmark: _Ref158898177][bookmark: _Ref158877623]Table 4 Simulation Overview – FDD study cases with blind detection of parameters for R-ML and E-IRC receiver, 1 co-UE with Partial FDRA allocation
	Co-UE FDRA
	Rank  of target and co- UE
	MCS target UE
	Modulation order co- UE
	MIMO
	Antenna correlation
	Channel model
	Precoder Co- UE
	R-ML BD1
	R-ML Full BD2
	E-IRC BD1

	
	
	
	
	
	
	
	
	
	
	
	

	Partial (0 to 25 PRB)
	1+1
	13
	QPSK
	2T2R
	ULA low
	TDLC300-100
	random
	10.9
	11
	12
	

	
	
	17
	16QAM
	2T4R
	ULA medium
	
	
	14.3
	15.2
	16.1
	

	
	2+2
	17
	16QAM
	4T4R
	XP medium
	TDLA30-10
	orthogonal
	18.6
	TBA
	18.8
	



From the partial FDRA simulation results it is seen that significant gain (1dB) of R-ML receiver over E-IRC receiver is achievable for the cases shown in Table 4. Also comparing 2T4R case 28 from Table 3 and the corresponding partial FDRA case from Table 4 it is seen that partial FDRA case lowers the required SNR for R-ML receiver while still giving a performance gain over E-IRC receiver.
Partial FDRA interference cases show good gain of R-ML receiver over E-IRC (1dB or larger) receiver and provide testable SNR for UEs scheduled with high modulation order.

Conclusion
In this contribution we have provided Nokia's simulation results for Advanced receivers. This includes the cases of interest for this meeting as well as additional study cases with partial FDRA allocation. We have the following observations.
1. 	Partial FDRA interference cases show good gain of R-ML receiver over E-IRC (1dB or larger) receiver and provide testable SNR for UEs scheduled with high modulation order.
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