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Background
In last meeting, a WF [1] on the receiver for MU-MIMO scenario was approved. This contribution provides our views related to open issues.
1   Discussions 
Test setup for case with modulation order detection for Rank 1+1:
There are three candidate options for case with modulation order detection:
	· [bookmark: _Hlk165312869]Option 1:  Orthogonal precoding, TDLC300-100, ULA low, MCS 13 (Table 1) for Target UE, QPSK for co-UE, full FDRA for the co-UE
· Option 2: Case26: Orthogonal precoding, TDLC300-100, ULA medium, MCS 17 (Table 1) for Target UE, 16QAM for co-UE, full FDRA for the co-UE
· Option 3: Case 20: Orthogonal precoding, TDLC300-100, ULA medium, MCS 13 (Table 1) for Target UE, QPSK for co-UE. full FDRA for the co-UE (as priority for requirement definition)


Based on our simulation results in Table 3-2, option 1 has smallest performance gain among three options.  Both Option 2 and Option 3 have significant performance gain, which are feasible for requirement definition. We slightly prefer Option 3, which has been considered as priority for requirement definition.

Test setup for case with modulation order detection for Rank 2+2:
For case with Rank 2+2, we update the simulation results in Table 3-2. We see that the performance gain is quite limited and we don’t think such limited gain is enough to define requirements. Therefore, we propose to not define requirements for Rank 2+2.
Proposal 1: For case with modulation order detection: 
For Rank 1+1: Orthogonal precoding, TDLC300-100, ULA medium, MCS 13 (Table 1) for Target UE, QPSK for co-UE. full FDRA for the co-UE
Don’t introduce requirements for Rank 2+2

RRC assistant information configuration on the MCS table
We have following options for RRC assistant information configuration on the MCS table
	· For UEs not supporting modulation order blind detection:
· Option 1: No need for the network to inform such information to the UE
· Option 2: Signalled regardless of whether the UE supports MO BD
· Option 2A: 256QAM MCS Table
· Option 2B: 64QAM MCS table
· For UEs supporting modulation order blind detection:
· Agreement:
· 256QAM MCS Table 


Considering that each entry of the RRC assistant signaling is optional, we don’t think MCS table information is needed when DCI modulation order of co-scheduled UE is explicitly signaled.
Proposal 2: Don’t configure RRC assistant information on the MCS table for case without modulation order detection.

For UE supporting MO BD, whether to introduce applicability rule to skip test(s) with modulation order indicated
We have following candidate options for applicability rules:
	· Candidate options:
· Option 1: Introduce applicability rule to skip tests with modulation order indicated for UEs capable of BD MO
· Option 2: Do not introduce applicable rule skip tests with modulation order indicated


Based on our understanding, R-ML with modulation order detection contains all algorithm procedure of R-ML without modulation detection and additional step with modulation order detection. So all algorithms for R-ML on MU-MIMO has been verified when UE passes the case with modulation order detected and it’s not needed to test case without modulation order detection repeatedly. 
Proposal 3: Introduce applicability rule that if UE pass the cases of Rank 1+1 with modulation order detection, cases of Rank 1+1 without modulation order detection is skipped.
2   Simulation results
Table 3-1: Simulation results for cases without modulation order detection
	Duplex
Mode
	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
	Ideal results
	Impairment
results

	FDD
	Rank1+1
	2T2R
	Orthogonal
	TDLC300-100
	ULA medium
	13
	QPSK
	13.0
	14.5

	
	
	2T4R
	
	
	
	
	
	12.1
	13.6

	
	Rank2+2
	4T4R
	
	TDLA30-10
	ULA Low
	17
	16QAM
	15.1
	16.6

	
	Rank1+1
	2T2R
	
	TDLC300-100
	ULA medium
	13
	QPSK
	13.4
	14.9

	TDD
	
	2T4R
	
	
	
	
	
	12.5
	14.0

	
	Rank2+2
	4T4R
	
	TDLA30-10
	ULA Low
	17
	16QAM
	15.4
	16.9




Table 3-2: Simulation results for cases with modulation order detection
	Duplex
Mode
	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
	R-ML
SNR@70% maxTP(dB)
	MMSE-IRC
SNR@70% maxTP(dB)
	Gain R-ML vs MMSE-IRC (dB)

	FDD
	Rank1+1
	2T2R
	Orthogonal
	TDLC300-100

	ULA Low
	13
	QPSK
	10.1
	12.5
	2.4

	
	
	2T2R
	
	
	ULA medium
	17
	16QAM
	20.9
	26.1
	5.2

	
	
	2T2R
	
	
	ULA medium
	13
	QPSK
	13.6
	19.4
	5.8

	
	
	2T4R
	
	
	ULA Low
	13
	QPSK
	5.8
	6.5
	0.7

	
	
	2T4R
	
	
	ULA medium
	17
	16QAM
	20.9
	27.9
	7.0

	
	
	2T4R
	
	
	ULA medium
	13
	QPSK
	13.5
	20.5
	7.0

	TDD
	
	2T2R
	
	
	ULA Low
	13
	QPSK
	10.6
	13.0
	2.4

	
	
	2T2R
	
	
	ULA medium
	17
	16QAM
	22.1
	28.8
	6.7

	
	
	2T2R
	
	
	ULA medium
	13
	QPSK
	14.1
	20.4
	6.3

	
	
	2T4R
	
	
	ULA Low
	13
	QPSK
	6.4
	7.1
	0.7

	
	
	2T4R
	
	
	ULA medium
	17
	16QAM
	22.5
	32.4
	9.9

	
	
	2T4R
	
	
	ULA medium
	13
	QPSK
	14.3
	22.3
	8.0

	FDD
	Rank2+2
	4T4R
	
	TDLA30-10
	ULA Low
	13
	QPSK
	10.6
	12.1
	1.5

	
	
	4T4R
	
	
	XP medium
	13
	QPSK
	12.6
	13.9
	1.3

	TDD
	
	4T4R
	
	
	ULA Low
	13
	QPSK
	10.6
	12.3
	1.7

	
	
	4T4R
	
	
	XP medium
	13
	QPSK
	12.7
	14.1
	1.4



3   Conclusion
In this contribution we provide our views on advanced receiver for MU-MIMO. The proposals are:
Proposal 1: For case with modulation order detection: 
For Rank 1+1: Orthogonal precoding, TDLC300-100, ULA medium, MCS 13 (Table 1) for Target UE, QPSK for co-UE. full FDRA for the co-UE
Don’t introduce requirements for Rank 2+2
Proposal 2: Don’t configure RRC assistant information on the MCS table for case without modulation order detection.
Proposal 3: Introduce applicability rule that if UE pass the cases of Rank 1+1 with modulation order detection, cases of Rank 1+1 without modulation order detection is skipped.
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