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1. Introduction
In RAN4 #108 meeting we initially discuss the Phase II test parameters for advanced receiver to cancel inter-user interference for MU-MIMO within the NR_demod_enh3-Perf WI. As an outcome the WF is approved in [1].
In this paper, our views on the phase II parameters for advanced receiver for MU-MIMO is given.
2. Discussion
Test scope
In Rel-17 MMSE-IRC for MU-MIMO, the following test scope is introduced in TS38.101-4:
Both FDD 15kHz SCS with 10MHz CHBW and TDD 30kHz SCS with 40MHz CHBW are covered.
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.

We think the above test scope is also sufficient for the Rel-18 advanced receiver test and it is proposed to reuse the same test scope. We also notice that the UE capability definition is not completed and for now it is unclear whether all UEs with 4Rx could support R-ML processing 4 layers across target and co-scheduled UEs. So it is proposed to FFS the rank number for 4T4R cases.
Proposal 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, FFS the rank number for target and co-scheduled UE on each PRB.





Co-scheduled UE number
	Status in the WF in [1]
Candidate options
· Option 1: Defining requirements with R-ML receiver for the case of 1 co-scheduled UE
· Other options are not precluded.


For the cases without modulation order blind detection, we support to only model 1 co-scheduled UE to simplify the test setup. 
For the cases with modulation order blind detection, we propose to model 2 co-scheduled UEs with different modulation orders and different frequency domain resource allocation, to better verify the accuracy of modulation order blind detection per PRG.
Proposal 2: For the cases without modulation order blind detection, model 1 co-scheduled UE; For the cases with modulation order blind detection, model 2 co-scheduled UEs

Frequency domain resource allocation
In the phase I study, RAN4 has reached consensus that all UEs with E-IRC or R-ML, will need to perform blind detection to the DMRS port and FDRA information of the co-scheduled UE. Therefore, it is important to verify the reliability of such blind detection. In our view, such reliability mainly consists of 2 aspects as below:
· For the PRGs with co-scheduled UE(s) exists, the target UE can detect the presence and DMRS port interference of the co-scheduled layer, which could be verified by full CHBW resource allocation for the co-scheduled UE.
· The target UE will not perform advanced receiving process on the REs without co-scheduled UE exists, which can only be verified by partial CHBW resource allocation for the co-scheduled UE.
As a result, for the FDRA for the co-scheduled UE, we propose to cover both full and partial CHBW resource allocation, and full CHBW resource allocation is configured for the target UE.
Proposal 3: For the FDRA for the co-scheduled UE, we propose to cover both full and partial CHBW resource allocation, and full CHBW resource allocation is configured for the target UE.

Test setting for the RAN4 agreed network default assumptions
In the phase I required information study, RAN4 has reached consensus on the network default assumptions under which the advanced receiving can be performed without NWA signaling. In our understanding, all the agreed RAN4 default assumptions are aligned with the practical network deployment and should be used as the phase II test parameters.
As we have agreed in the last meeting not to introduce additional UE R-ML capabilities under invalid network default assumption, we do not need to consider additional test cases that the network inform the UE the default assumption is not valid.
Proposal 4: For phase II test parameters, all the RAN4 agreed network default assumptions should be valid. 
Proposal 5: Do not need to consider additional test cases that the network inform the UE the default assumption is not valid.





MCS Table
	Status in the WF in [1]
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.



As for the RRC assistant information configuration on the MCS table, for the cases without modulation order blind detection, there is no benefits or necessity for the network to inform such information to the UE. For the cases with modulation order blind detection, it is proposed to FFS the RRC signaling configuration details after decisions are made.
As for the MCS table test configuration, it is proposed to use MCS Table1 which is aligned with Rel-17 MMSE-IRC test cases. 
Proposal 6: For the RRC assistant information configuration on the MCS table 
· For the cases without modulation order blind detection (UE informed DCI index 1-5), no need for the network to inform such information to the UE
· For the cases with modulation order blind detection (UE informed DCI index 6), FFS the RRC signaling configuration details after decisions are made
Proposal 7: Use MCS Table1 for the test configuration.

Precoder selection for co-scheduled UE
	Status in the WF in [1]
Candidate options:
· Option 1: Only consider orthogonal PMI selection with the target UE
· Other options are not precluded.



For the precoder selection method for the test configuration, we support to only consider orthogonal PMI selection between target and co-scheduled UE.
Proposal 8: Only consider orthogonal PMI selection between target and co-scheduled UE.

Test settings for R-ML with and without modulation order blind detection
According to the phase I required information study, there will be R-ML receiver with and without co-scheduled UE modulation order blind detection. And the new DCI-based signaling will be introduced in RAN1 to assistant both 2 sorts of receivers according to [2]:
· For both UEs supporting or not supporting co-scheduled UE modulation order blind detection, R-ML can be performed after receiving DCI index 1~5 that contains the exact modulation order of all the co-scheduled UEs.
· For the UE supporting co-scheduled UE modulation order blind detection, R-ML can also be performed after receiving DCI index 6 that indicates that within each PRB, all the detected co-scheduled UEs are of the same modulation order.
Therefore, for both UEs supporting and not supporting co-scheduled UE modulation order blind detection, it is proposed to model 1 co-scheduled UE with single modulation order, and the UE should be informed DCI 1~5 according to the allocated modulation order.
For R-ML capable of modulation order blind detection, blind detection performance should be additionally verified. Under the test with target UE full CHBW allocation, it is proposed to perform the test under following configurations to better verify the accuracy of such modulation order blind detection per PRG. And the UE should be informed DCI 6.
· Co-UE1: Partial CHBW allocation with QPSK
· Co-UE2: Partial CHBW allocation with 16QAM
Proposal 9: For both UEs supporting and not supporting co-scheduled UE modulation order blind detection, it is proposed to model 1 co-scheduled UE with single modulation order, and the UE should be informed DCI 1~5 according to the allocated modulation order.
Proposal 10: For R-ML capable of modulation order blind detection tests, in the test with target UE full CHBW allocation, it is proposed to additionally perform the test under following configurations to verify the accuracy of such modulation order blind detection per PRG. And the UE should be informed DCI 6.
· Co-UE1: Partial CHBW allocation with QPSK
· Co-UE2: Partial CHBW allocation with 16QAM

Detailed test parameters
As for the detailed test parameters, we propose to select phase I simulation cases which R-ML performance gain over baseline MMSE-IRC has been verified in [2], and try to cover different modulation orders, channel conditions in rank 1+1 and rank 2+2 tests.
Proposal 11: Propose the following detailed test parameters for phase II test requirement definition:
· For rank 1+1 test:
· Target MCS: 13 (Table 1)
· Co-scheduled UE configuration: 
· For test without modulation order blind detection: 1 Co-UE with QPSK 
· For test with modulation order blind detection: 
Co-UE1: Partial CHBW allocation with QPSK; 
Co-UE2: Partial CHBW allocation with 16QAM
· MIMO configuration: ULA medium for 2T2R and ULA Low for 2T4R
· Channel : TDLC300-100 for 2T2R and TDLA30-10 for 2T4R
· For rank 2+2 test:
· Target MCS: 17 (Table 1)
· Co-scheduled UE configuration: 
· For test without modulation order blind detection: 1 Co-UE with 16QAM 
· For test with modulation order blind detection: 
Co-UE1: Partial CHBW allocation with QPSK; 
Co-UE2: Partial CHBW allocation with 16QAM
· MIMO configuration: 4T4R ULA Low
· Channel : TDLA30-10
Other parameters
For the other parameters, it is proposed to reuse the phase I simulation assumptions as a start point.
Proposal 12: For the other parameters, it is proposed to reuse the phase I simulation assumptions as a start point.
3. Conclusion
Proposal 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, FFS the rank number for target and co-scheduled UE on each PRB.
Proposal 2: For the cases without modulation order blind detection, model 1 co-scheduled UE; For the cases with modulation order blind detection, model 2 co-scheduled UEs
Proposal 3: For the FDRA for the co-scheduled UE, we propose to cover both full and partial CHBW resource allocation, and full CHBW resource allocation is configured for the target UE.
Proposal 4: For phase II test parameters, all the RAN4 agreed network default assumptions should be valid. 
Proposal 5: Do not need to consider additional test cases that the network inform the UE the default assumption is not valid.
Proposal 6: For the RRC assistant information configuration on the MCS table 
· For the cases without modulation order blind detection, no need for the network to inform such information to the UE
· For the cases with modulation order blind detection, FFS the RRC signaling configuration details after decisions are made
Proposal 7: Use MCS Table1 for the test configuration.
Proposal 8: Only consider orthogonal PMI selection between target and co-scheduled UE.
Proposal 9: For both UEs supporting and not supporting co-scheduled UE modulation order blind detection, it is proposed to model 1 co-scheduled UE with single modulation order, and the UE should be informed DCI 1~5 according to the allocated modulation order.
Proposal 10: For R-ML capable of modulation order blind detection tests, in the test with target UE full CHBW allocation, it is proposed to additionally perform the test under following configurations to verify the accuracy of such modulation order blind detection per PRG. And the UE should be informed DCI 6.
· Co-UE1: Partial CHBW allocation with QPSK
· Co-UE2: Partial CHBW allocation with 16QAM
Proposal 11: Propose the following detailed test parameters for phase II test requirement definition:
· For rank 1+1 test:
· Target MCS: 13 (Table 1)
· Co-scheduled UE configuration: 
· For test without modulation order blind detection: 1 Co-UE with QPSK 
· For test with modulation order blind detection: 
Co-UE1: Partial CHBW allocation with QPSK; 
Co-UE2: Partial CHBW allocation with 16QAM
· MIMO configuration: ULA medium for 2T2R and ULA Low for 2T4R
· Channel : TDLC300-100 for 2T2R and TDLA30-10 for 2T4R
· For rank 2+2 test:
· Target MCS: 17 (Table 1)
· Co-scheduled UE configuration: 
· For test without modulation order blind detection: 1 Co-UE with 16QAM 
· For test with modulation order blind detection: 
Co-UE1: Partial CHBW allocation with QPSK; 
Co-UE2: Partial CHBW allocation with 16QAM
· MIMO configuration: 4T4R ULA Low
· Channel : TDLA30-10
Proposal 12: For the other parameters, it is proposed to reuse the phase I simulation assumptions as a start point.
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