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Introduction
This document provides the way forward on advanced receiver for MU-MIMO scenario of Rel-18 NR demodulation requirement evolution WI.
The previous approved WFs are listed as below:
· R4-2302929 - WF on advanced receiver for MU-MIMO scenario, China Telecom, RAN4#106
· R4-2305914 - WF on advanced receiver for MU-MIMO scenario, China Telecom, RAN4#106bis-e
· R4-2309892 - WF on advanced receiver for MU-MIMO scenario, China Telecom, RAN4#107
· R4-2313993 - WF on advanced receiver for MU-MIMO scenario, China Telecom, RAN4#108
· R4-2316915 - WF on advanced receiver for MU-MIMO scenario, China Telecom, RAN4#108bis
· R4-2321114 - WF on advanced receiver for MU-MIMO scenario, China Telecom, Apple, RAN4#109
<Topic #1: Assumptions for the advanced receiver for MU-MIMO>
Sub-topic 1-1 UE Capability Aspect
Capability definition on supported DMRS configuration
Agreement
· UEs with R-ML for MU-MIMO should support Rel-15 type 1 single symbol DMRS for both target and co-scheduled UE.
· It is up to UE implementation whether to support other DMRS configurations.

Sub-topic 1-2 Potential required information
The DMRS port information for the co-scheduled UE
Agreement
·  Not to consider additional RRC signaling for DMRS port

Frequency domain resource allocation type for the co-UE and the target UE
Agreement
· Not to consider additional assumption or signalling on the frequency domain resource allocation type for the co-scheduled UE

New MAC-CE command to assist DMRS port blind detection
Agreement
· Not to introduce additional MAC-CE based network assistant signalling for DMRS port blind detection. 

The modulation order information of the co-scheduled UE (RRC based assistant signaling)
Agreement
· Do not update the agreed LS to RAN2

<Topic #2: Test parameters and simulation results >
Sub-topic 2-1 Test parameters
Test requirements without modulation order blind detection (DCI index 1-5 is indicated)
· For Rank 1+1 with 2T2R, down select among the following cases:
· Case#1: Random precoding, TDLC300-100, ULA medium, MCS 13 (Table 1) for Target UE, QPSK for co-UE, full FDRA for the co-UE
· Case#5: Orthogonal precoding, TDLC300-100, ULA medium, MCS 13 (Table 1) for Target UE, QPSK for co-UE. full FDRA for the co-UE
· For Rank 1+1 with 2T4R:
Agreement
· Not cover Rank 1+1 with 2T4R for test if test case is defined for rank 2+2
· IF test requirements are introduced for rank 1+1 with 2T4R, down select among the following cases:
· Random precoding, TDLC300-100, ULA medium, MCS 13 (Table 1) for Target UE, QPSK for co-UE, full FDRA for the co-UE
· Orthogonal precoding, TDLC300-100, ULA medium, MCS 13 (Table 1) for Target UE, QPSK for co-UE. full FDRA for the co-UE
· 
· For Rank 2+2 with 4T4R, down select among the following cases:
· Case#7: Orthogonal precoding, TDLA30-10, ULA Low, MCS 13 (Table 1) for Target UE, QPSK for co-UE, full FDRA for the co-UE
· Case#8: Orthogonal precoding, TDLA30-10, XP medium, MCS 13 (Table 1) for Target UE, QPSK for co-UE. full FDRA for the co-UE
· Case#9: Orthogonal precoding, TDLA30-10, ULA Low, MCS 17 (Table 1) for Target UE, 16QAM for co-UE. full FDRA for the co-UE
· Case#10: Orthogonal precoding, TDLA30-10, XP medium, MCS 17 (Table 1) for Target UE, 16QAM for co-UE. full FDRA for the co-UE
· Orthogonal precoding, TDLA30-10, XP medium, MCS 17 (Table 1) for Target UE, QPSK for co-UE. full FDRA for the co-UE

Test requirements with modulation order blind detection (DCI index 6 is indicated)
Agreement
· Down select among the Case#21 to Case#34 in R4-2400805:
· Remove Case 35 and 36 in the study given most companies show limited performance gain over the baseline

Whether to tests UE not support BD-MO with R-ML with DCI index 6 is indicated
· Candidate options:
· Option 1: Introduce test cases only applicable to the UE which can perform E-IRC receiver in that case
· Option 2: Do not introduce such test for UE not support BD-MO with R-ML

MCS Table
· Candidate options on the 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: Should be presented regardless of whether the UE supports MO BD
· Option 2A: ‘64QAM MCS Table’
· For UEs supporting modulation order blind detection:
· Option 1: RRC-based assistant signalling on MCS Table should be ‘256QAM MCS Table’
· Option 2: Align with the MCS Table configuration in the test


Sub-topic 2-2 Test applicability
For UE supporting MO BD, whether to introduce applicability rule to skip test(s) with modulation order indicated
· 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 

Test applicability rule for different test cases
· Proposal 1:
	UE type
	Test applicability
	Note

	R-ML for 2 layers across target and co-scheduled UEs with 2 RX with MO signaled
	Test 1-1
	

	R-ML for up to maxNumberMIMO-LayersPDSCH layers across target and co-scheduled UEs with 4 RX with MO signaled
	Test 2-1
Test 3-1
	

	R-ML for 2 layers across target and co-scheduled UEs with 2RX with MO Not signaled
	Test 1-1
Test 1-2
	Test 1-1 can be skipped if Test 1-2 is passed.

	R-ML for 2 layers across target and co-scheduled UEs with 4RX with MO Not signaled
	Test 2-1
Test 2-2
	Test 2-1 can be skipped if Test 2-2 is passed.

	R-ML for maxNumberMIMO-LayersPDSCH layers across target and co-scheduled UEs with 4RX with MO Not signaled
	Test 2-1
Test 2-2
Test 3-1
Test 3-2
	Test 2-1 can be skipped if Test 2-2 is passed.
Test 3-1 can be skipped if Test 3-2 is passed.

	Test 1-1: 2Tx-2Rx with rank 1+1 with modulation order signaled
Test 1-2: 2Tx-2Rx with rank 1+1 with modulation order Not signaled
Test 2-1: 2Tx-4Rx with rank 1+1 with modulation order signaled
Test 2-2: 2Tx-4Rx with rank 1+1 with modulation order Not signaled
Test 3-1: 4Tx-4Rx with rank 2+2 with modulation order signaled
Test 3-2: 4Tx-4Rx with rank 2+2 with modulation order Not signaled


· Proposal 2: 
	UE feature/capability
	Test type
	Test list
	Applicability notes

	MU-MIMO Interference Mitigation advanced receiver with modulation order signalled 
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.X
Clause 5.2.3.1.X
	If UE only support R-ML receivers for MU-MIMO for 2 layers across target and co-scheduled UE with 2Rx, the Test Y1 in clause 5.2.2.1.X should be passed.
If UE support R-ML receivers for MU-MIMO for maxNumberMIMO-LayersPDSCH layers across target and co-scheduled UEs with 4RX, the Test Z1 in clause 5.2.3.1.X should be passed.


	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.X
Clasue 5.2.3.2.X

	If UE only support R-ML receivers for MU-MIMO for 2 layers across target and co-scheduled UE with 2Rx, the Test Y1 in clause 5.2.2.2.X should be passed.
If UE support R-ML receivers for MU-MIMO for maxNumberMIMO-LayersPDSCH layers across target and co-scheduled UEs with 4RX, the Test Z1 in clause 5.2.3.2.X should be passed.


	MU-MIMO Interference Mitigation advanced receiver with modulation order not signalled
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.X
Clause 5.2.3.1.X
	If UE only support R-ML receivers for MU-MIMO for 2 layers across target and co-scheduled UEs with 2RX, the Test Y2 in clause 5.2.2.1.X should be passed.
If UE support R-ML receivers for MU-MIMO for maxNumberMIMO-LayersPDSCH layers across target and co-scheduled UEs with 4RX, the Test Z2 in clause 5.2.3.1.X should be passed.

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.X
Clause 5.2.3.2.X
	If UE only support R-ML receivers for MU-MIMO for 2 layers across target and co-scheduled UEs with 2RX, the Test Y2 in clause 5.2.2.2.X should be passed.
If UE support R-ML receivers for MU-MIMO for maxNumberMIMO-LayersPDSCH layers across target and co-scheduled UEs with 4RX, the Test Z2 in clause 5.2.3.2.X should be passed.




<CR work Split >

	Draft CR on
	Clause affected
	Company

	Applicability Rule
	5.1.1.3
	 Samsung

	FDD 2Rx requirements for advanced receiver for MU-MIMO
	5.2.2.1
	Ericsson

	FDD 4Rx requirements for advanced receiver for MU-MIMO
	5.2.3.1
	 Apple

	TDD 2Rx requirements for advanced receiver for MU-MIMO
	5.2.2.2
	 ZTE

	TDD 4Rx requirements for advanced receiver for MU-MIMO
	5.2.3.2
	MTK, [Nokia]

	FRC (Pending decision whether new FRCs need to be introduced or reuse the existing ones)
	Annex
	Nokia

	Big CR for 101-4
	 
	China Telecom



