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1 Introduction
During the last RAN4 meeting, some conclusions has been reached for advanced receiver for MU-MIMO [1]. In the following section, we will provide the detailed discussions for MU-MIMO advanced receiver test parameters.
2 Discussion
Sub-topic 2-1 Test parameters
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



Regarding test cases for MU-MIMO, compared to other cases, we observed a significant gain in case 20. Thus, we prefer to consider case 20 as a test case for rank 1+1with 2T2R[2].
For rank 1+1 with 2T4R test cases, firstly, there is no difference for UE processing compared to rank 1+1 with 2T2R case, But even if RAN4 agrees to introduce the requirement for rank 2+2 with 4T4R, since we don’t think ran1 1+1 with 2T4R is necessary. Otherwise, it should be considered.
Proposal 1. To consider case 20 as a test case for rank 1+1 with 2T2R.
Proposal 2. No need to consider rank 1+1 with 2T4R test case if RAN4 agrees to introduce rank 2+2 with 4T4R test case.
Whether to tests UE not support BD-MO with R-ML with DCI index 6 is indicated
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 


When UEs not supporting modulation order blind detection, which means UEs can perform R-ML receiver by assistant signalling DCI 1~5. Target UE can know the MCS information of co-schedule UE. Therefore, we don't think it is necessary to configure this RRC assistant information.
Proposal 3. No need for the network to inform such information to the UE when UEs not support modulation order blind detection.
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


In the previous meeting, RAN4 defined the assistant DCI information to indicate UEs to support advanced receiver, including modulation order known (DCI index1-5) and modulation order blind detection(DCI index 6). However, DCI index 6 is based on blind detection algorithm, it’s a huge challenge to UE implementation caused by computational complexity. If UE supporting modulation order indicated and modulation order blind detection, we believe that UE could skip test with modulation order indicated when UE pass test with modulation order blind detection. 
Proposal 4. Introduce applicability rule to skip tests with modulation order indicated for UEs capable of BD MO.

Sub-topic 2-2 UE capability aspects
Updates to UE capability definition
	· [bookmark: _Hlk159437914]Proposals on 36-2a and 36-2b:
· Proposal 1: Combine 36-2a and 36-2b and remove number of layer descriptions if RAN4 agrees to not define 2+2 test under DCI 6
· Proposal 2: Remove FG 36-2b and keep 36-2a from UE feature list


In last meeting, we updated the components column as below:
· For 36-1:
·   R-ML (reduced complexity ML) receivers with enhanced inter-user interference suppression, for MU-MIMO up to maxNumberMIMO-LayersPDSCH layers across target and co-scheduled UEs with 2 RX and 4RX antennas, when co-scheduled UE(s)’ modulation order is explicitly signalled by DCI index 1-5 in Table 7.3.1.2.2-12 of TS38.212.
· For 36-2a:
·   R-ML (reduced complexity ML) receivers with enhanced inter-user interference suppression for MU-MIMO [for 2 layers across target and co-scheduled UEs with 2RX and 4RX] when co-scheduled UE(s)’ modulation order is not signalled DCI index 6 or 7 in Table 7.3.1.2.2-12 of TS38.212 is signalled.
· For 36-2b:
·   R-ML (reduced complexity ML) receivers with enhanced inter-user interference suppression for MU-MIMO [for 2 layers across target and co-scheduled UEs with 2RX and maxNumberMIMO-LayersPDSCH layers across target and co-scheduled UEs with 4RX] when co-scheduled UE(s)’ modulation order is not signalled DCI index 6 in Table 7.3.1.2.2-12 of TS38.212 is signalled.
From above components, FG 36-1 supports assistant DCI signalling (index 1-5) for R-ML receiver, and FG 362a supports modulation order blind detection (index 6 or 7) for R-ML receiver. Regarding 36-2b, we propose to remove FG 36-2b and keep 36-2a from UE feature list. 
Proposal 5. Remove FG 36-2b and keep 36-2a from UE feature list. 

3 Conclusion
In this contribution, we give some discussions on demodulation performance requirements for MU-MIMO demodulation requirements , The conclusions are:
Proposal 1. To consider case 20 as a test case for rank 1+1 with 2T2R.
Proposal 2. No need to consider rank 1+1 with 2T4R test case if RAN4 agrees to introduce rank 2+2 with 4T4R test case.
Proposal 3. No need for the network to inform such information to the UE when UEs not support modulation order blind detection.
Proposal 4. Introduce applicability rule to skip tests with modulation order indicated for UEs capable of BD MO.
Proposal 5. Remove FG 36-2b and keep 36-2a from UE feature list. 

4 References

[1] R4-2406114. WF on the advanced receiver for MU-MIMO scenario. China Telecom, RAN4#110bis meeting.
[2] R4-240xxxx. Simulation results for MU-MIMO with R-ML receiver. ZTE Corporation.



2

