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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 RAN4#110bis the parameters for defining requirements in phase 2 were discussed and WF [1] was agreed. In this contribution we present our views test parameters for Phase 2 of this WI.
2. Discussion
For the test parameters for phase 2, some agreements were reached in [1]:

	Test setting for when UE is indicated Modulation order (DCI index 1-5 is indicated)
· Agreement:
· For Rank 1+1 with 2T2R
· Case2: 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:
· Case7: Orthogonal precoding, TDLA30-10, ULA Low, MCS 17 (Table 1) for Target UE, 16QAM for co-UE. full FDRA for the co-UE
· For Rank 1+1 with 2T4R:
· Orthogonal precoding, TDLC300-100, ULA medium, MCS 13 (Table 1) for Target UE, QPSK for co-UE. full FDRA for the co-UE
Test setting for when UE is not indicated Modulation order (DCI index 6 is indicated)
· For Rank 1+1 with 2T2R, down-select among the following cases:
· Orthogonal precoding, TDLC300-100, ULA low, MCS 13 (Table 1) for Target UE, QPSK for co-UE, full FDRA for the co-UE
· Case26: Orthogonal precoding, TDLC300-100, ULA medium, MCS 17 (Table 1) for Target UE, 16QAM for co-UE, full FDRA for the co-UE
· 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)
· Companies are encouraged to bring simulation results for all cases above
· For Rank 2+2 with 4T4R:
· Option 1: Introduce rank 2+2 4T4R requirements with modulation order blind detection
· Option 1A (Case 32): Orthogonal precoding, TDLA30-10, XP medium, MCS 13 (Table 1) for Target UE, QPSK for co-UE, full FDRA for the co-UE
· Option 1B (Case 31): Orthogonal precoding, TDLA30-10, ULA Low, MCS 13 (Table 1) for Target UE, QPSK for co-UE, full FDRA for the co-UE
· Option 2: Do not introduce rank 2+2 4T4R requirements with modulation order blind detection
· For Rank 1+1 with 2T4R, if introduced, down-select among the following test cases:
· Orthogonal precoding, TDLC300-100, ULA low, MCS 13 (Table 1) for Target UE, QPSK for co-UE, full FDRA for the co-UE
· Case 29: Orthogonal precoding, TDLC300-100, ULA medium, MCS 17 (Table 1) for Target UE, 16QAM for co-UE, full FDRA for the co-UE 
· Case 23: Orthogonal precoding, TDLC300-100, ULA medium, MCS 13 (Table 1) for Target UE, QPSK for co-UE. full FDRA for the co-UE
· Companies are encouraged to bring simulation results for all cases above




In [1] we agreed on simulation assumptions for further evaluation for defining requirements for MU-MIMO with advanced receiver to conclude the test parameters for requirements with modulation order detection. We present our simulation results in [2] for case when modulation order is signaled and when modulation order of co-scheduled UE is detected by target UE.  Based on the results presented in [2] we have the following observations for modulation order is detected– 

For 1+1 with TDLC channel, Low antenna correlation, the performance with R-ML is very close to MMSE-IRC
For 2+2 performance with R-ML with BD-MO is not significantly better than MMSE-IRC

Based on the results, we think it is feasible to define requirements with 1+1 alone with modulation order detection with ULA Medium. Among those, we propose to choose test case where results from companies are well aligned.

Proposal #1:  For requirements with modulation order define requirements with 1+1 alone.
Proposal #2:   For requirements with modulation order define requirements with ULA Medium channel and test configuration which has well aligned results among companies. 


In RAN4#110bis some options for Phase 2 test scenarios and test parameters we discussed and captured [1].
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 


For RRC assistant information configuration on MCS table. The current agreement for RRC signaling is irrespective of UE capability for R-ML receiver for MU-MIMO without modulation order signaled. For any test case with the advanced receiver for MU-MIMO, the RRC signaling should include MCS table NWA, although it might not be used for tests with DCI index 1-5 signaled. To keep the test configurations the same between tests with MO signaled and MO detected, we propose to configure 256QAM MCS table as part of RRC based NWA for tests with modulation order explicitly signaled.

Proposal #3:  In test configuration for tests with modulation order signaled set RRC NWA parameter for MCS table to 256QAM.

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 to skip tests for UE supporting BD MO can be introduced only if the same test configurations are used for tests with modulation order signaled and modulation order detected. For 2+2 case the test configuration will be different if tests are introduced with modulation order detection. In case the same test configuration is used for test with BD-MO as MO signaled for 1+1, introduce applicability rule.

Test applicability for UE supporting BD-MO can be introduced only if the test configurations are the same between test with BD-MO and MO explicitly signaled.
For 2+2 if requirements with BD-MO are introduced the test configurations will be different. 

Proposal #4:  Introduce test applicability rule for 1+1 if the test configuration is the same between test with MO signaled and MO detected.


3. Conclusion
In this paper, we provide our views on views test parameters for advanced receiver considered for mitigating inter- user interference in MU-MIMO. Our observations and proposals are captured below:
1. For 1+1 with TDLC channel, Low antenna correlation, the performance with R-ML is very close to MMSE-IRC
For 2+2 performance with R-ML with BD-MO is not significantly better than MMSE-IRC

Proposal #1:  For requirements with modulation order define requirements with 1+1 alone.
Proposal #2:   For requirements with modulation order define requirements with ULA Medium channel and test configuration which has well aligned results among companies. 
Proposal #3:  In test configuration for tests with modulation order signaled set RRC NWA parameter for MCS table to 256QAM.

Test applicability for UE supporting BD-MO can be introduced only if the test configurations are the same between test with BD-MO and MO explicitly signaled.
For 2+2 if requirements with BD-MO are introduced the test configurations will be different. 

Proposal #4:  Introduce test applicability rule for 1+1 if the test configuration is the same between test with MO signaled and MO detected.
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