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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 this contribution we present our views on receiver assumption and test parameters for Phase 2 of this WI.
2. Discussion

Receiver Assumption for advanced receiver for MU-MIMO
In RAN4#108 the receiver assumptions for advanced receiver were discussed and captured in [1].
It was agreed to introduce requirements with R-ML in Phase 2.
	Issue 1-1-1: Selection of reference receiver
· Down select to R-ML as the reference receiver.
· The above decision can be revisited in case DCI-based assistant signalling cannot be introduced in RAN1.
· Detailed test set-up for R-ML receiver will be further discussed and decided during performance requirements introduction phase. 
· FFS whether test cases need to be introduced for cases which R-ML receiver not applicable



RAN1 has agreed to introduce the requested DCI based signalling for NWA on modulation order of the co-scheduled UE [2]. Hence, the agreement to select R-ML as reference receiver can be confirmed. 
When we select R-ML as reference receiver for phase 2, we don’t think there is a need to discuss scenarios or requirements for cases where R-ML receiver is not applicable. We believe the requirements introduced in R17 for MU-MIMO should cover that. 
Observation #1:  Once we have agreement to define requirements with R-ML receiver in phase 2, we don’t see the necessity to discuss scenarios or requirements where R-ML is not applicable. 
Proposal #1:  Do not introduce test cases for scenarios where R-ML receiver is not applicable.


Issue 1-1-2: Additional assumptions to the R-ML receiver 
· From R-ML receiver feature introduction perspective (e.g., applicable scenarios/assumption for signaling introduction):
· Option 1: define the applicability of the corresponding test cases for three types of UEs respectively based on UE declaration.
· Type 1: 2Rx UEs which can process up to 2 layers across target and co-scheduled UEs with R-ML receiver
· Type 2: 4Rx UEs which can process up to 2 layers across target and co-scheduled UEs with R-ML receiver
· Type 3: 4Rx UEs which can process up to 4 layers across target and co-scheduled UEs with R-ML receiver
· Option 2: define the applicability of the corresponding test cases for the three types of UEs respectively based on UE capability reporting.
· Other options are not precluded
· FFS any restriction needs or not including DMRS pattern, and maximum number of layers need to handle with R-ML receiver 
· From RAN4 requirements test set-up perspective, introducing test cases, with DMRS configuration type 1 with length 1

 For RAN4 requirements we are considering DMRS configuration type 1 with length 1, but for other DMRS configurations and lengths from Rel-15 and enhanced DMRS in Rel-18, the complexity of UE blind detection of ports of co-UE would require more processing capability. We could either restrict the feature of MU-MIMO with R-ML to DMRS pattern and length, or introduce UE capability to indicate the DMRS configurations it supports for R-ML receiver for MU-MIMO.
Proposal #2:  To reduce UE complexity to support R-ML either restrict R-ML for MU-MIMO to certain DMRS configuration and length or introduce UE capability on the supported DMRS configuration and lengths to support R-ML for MU-MIMO.
Depending on the UE capability discussion and test set up in phase 2 we can further discuss the applicability of requirements. 
Proposal #3:   Discuss applicability of requirements based on agreed test cases and UE capability in future meetings.

Phase II test parameters
In [1] some options were captured for Phase 2 test parameters.
Issue 2-1: Test scope
Candidate options
· Option 1: Reuse the same test scope for Rel-17 MMSE-IRC for MU-MIMO
· Both FDD 15kHz SCS with 10MHz CHBW and TDD 30kHz SCS with 40MHz CHBW
· 2Tx-2Rx with rank 1 for both target and co-scheduled UE on each PRB.
· 2Tx-4Rx with rank 1 for both target and co-scheduled UE on each PRB.
· 4Tx-4Rx with rank 2 transmission for both target and co-scheduled UE on each PRB
· Other options are not precluded.

We support to re-use the same test scope as R17 MU-MIMO with MMSE-IRC.
Proposal #4:  Reuse the same test scope for Rel-17 MMSE-IRC for MU-MIMO in Rel-18 with advanced receiver.

Issue 2-2: Co-scheduled UE number
Candidate options
· Option 1: Defining requirements with R-ML receiver for the case of 1 co-scheduled UE
· Other options are not precluded.

We support to define requirements with 1 co-scheduled UE.
Proposal #5:  Define requirements with 1 co-scheduled UE.

Issue 2-3: Frequency domain resource allocation
Candidate options:
· Option 1: Additionally define requirements for cases with partial CHBW FDRA of co-scheduled UE, i.e., Cover both full and partial CHBW resource allocation for the co-scheduled UE, and full CHBW resource allocation for the target UE 
· Other options are not precluded.

It is sufficient to define requirements with full CHBW allocation for co-scheduled UE and propose not to consider introducing requirements with partial CHBW allocation for co-scheduled UE.
Proposal #6:  Do not define requirements with partial CHBW FDRA co-scheduled UE.

Issue 2-4: Test setting for the RAN4 agreed network default assumptions
Candidate options:
· Option 1: For phase II tests, all the RAN4 agreed network default assumptions should be valid
· Option 1A: On top of Option 1, additional tests with invalid network default assumptions should be considered if additional UE capabilities will be introduced for the UE capable of performing advanced receiving under invalid network default assumptions.
· Other options are not precluded.

It was agreed not to define additional UE capability for UE capable of performing advanced receiving under invalid network default assumptions. Hence, all the test cases should eb defined with the default assumptions valid.
Proposal #7:  For phase II tests, all the RAN4 agreed network default assumptions should be valid.

Issue 2-5: MCS Table
Candidate options:
· Option 1: The maximum MCS table is 256QAM or 64QAM MCS table, i.e., 1024QAM is not covered
· Other options are not precluded.

The MCS table for defining requirements can be 64QAM, same as that used in Rel-17. Unless we define requirements with 256QAM, we don’t see the necessity to use 256QAM MCS table. 
Proposal #8:  Use 64QAM MCS table for defining requirements.

Issue 2-6: Precoder selection for co-scheduled UE
Candidate options:
· Option 1: Only consider orthogonal PMI selection with the target UE
· Other options are not precluded.

We support to only consider orthogonal precoder for co-scheduled UE as that would be closer to what is used in practice. Using random and unique precoder has worse performance than orthogonal preocoder, and this degradation is introduced at Tx side with non-orthogonal precoder.   
Proposal #9:  Define requirements with orthogonal precoder for co-scheduled UE.

Issue 2-7: Test setting for R-ML without modulation order blind detection
Candidate options:
· Option 1: 1 co-scheduled UE with single modulation order should be considered. The UE should be informed DCI 1~5 according to the allocated modulation order
· Option 2:
· Rank 1+1, TDLC300-100 medium 
· Rank 2+2, TDLA30-10 Low 
· QPSK configured for co-scheduled UE

The same configuration as phase 1 can be used for defining requirements. 
· Rank 1+1, TDLC300-100 medium 
· Rank 2+2, TDLA30-10 Low 
Use MCS13 for target UE for rank 1+1 and MCS17 for target UE for rank 2+2. Choose the modulation order of co-UE to achieve observable performance gain compared to MMSE-IRC based on phase 1 evaluation – QPSK for both cases.
Proposal #10:  Configuration for defining requirements without MO blind detection:
Rank 1+1, TDLC300-100 medium, MCS13 + QPSK
Rank 2+2, TDLA30-10 Low, MCS17 + QPSK


3. Conclusion
In this paper, we provide our views on open issues on on receiver assumptions for advanced receiver considered for mitigating inter- user interference in MU-MIMO. Our observations and proposals are captured below:
Receiver assumption for Advanced Receiver for MU-MIMO
Observation #1:  Once we have agreement to define requirements with R-ML receiver in phase 2, we don’t see the necessity to discuss scenarios or requirements where R-ML is not applicable. 
Proposal #1:  Do not introduce test cases for scenarios where R-ML receiver is not applicable.

Proposal #2:  To reduce UE complexity to support R-ML either restrict R-ML for MU-MIMO to certain DMRS configuration and length or introduce UE capability on the supported DMRS configuration and lengths to support R-ML for MU-MIMO.
Proposal #3:   Discuss applicability of requirements based on agreed test cases and UE capability in future meetings.
Test parameters for Phase II
Proposal #4:  Reuse the same test scope for Rel-17 MMSE-IRC for MU-MIMO in Rel-18 with advanced receiver.
Proposal #5:  Define requirements with 1 co-scheduled UE.
Proposal #6:  Do not define requirements with partial CHBW FDRA co-scheduled UE.
Proposal #7:  For phase II tests, all the RAN4 agreed network default assumptions should be valid.
Proposal #8:  Use 64QAM MCS table for defining requirements.
Proposal #9:  Define requirements with orthogonal precoder for co-scheduled UE.
Proposal #10:  Configuration for defining requirements without MO blind detection:
Rank 1+1, TDLC300-100 medium, MCS13 + QPSK
Rank 2+2, TDLA30-10 Low, MCS17 + QPSK
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