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1	Introduction
After last RAN4 #109 meeting in Chicago, several agreements on test scope and the test settings for the cases without modulation order blind detection have been reached. Following agreements have been captured in the WF [1], FFS goes to the test applicability rule for different UE types.
	Test scope
· Reuse the same test scope for Rel-17 MMSE-IRC for MU-MIMO (across both with MO signalled and not signaled):
· Both FDD 15kHz SCS with 10MHz CHBW and TDD 30kHz SCS with 40MHz CHBW
· 2Tx-2Rx with rank 1+1 for target and co-scheduled UE
· 2Tx-4Rx with rank 1+1 for target and co-scheduled UE
· 4Tx-4Rx, with rank 2+2 for target and co-scheduled UE(s)
· FFS on the test applicability rule based on different UE types.

For test when modulation order is not signalled
· Determine test feasibility of introducing the requirement
· R-ML with BD MO should show performance gain over MMSE-IRC
· Test parameters discussed in following issues
· Interested companies can also compare with E-IRC

Test setting for when UE is indicated Modulation order
· UE is configured with 1 co-UE with full FDRA
· Applicable to UEs that support and don’t support BD MO
· DCI signalling index 1~5 is indicated



In this contribution, we mainly discussed the test settings for the cases with modulation order blind detection. At the same time, we also provided our views on other left open issues that are related to the test parameters and simulation results.
2	Discussion
Test setting for when UE is not indicated Modulation order
As for the test settings for cases that UE is not indicated modulation order, it’s agreed to only test those UEs that support modulation blind detection and perform R-ML algorithm. 
	Test setting for when UE is not indicated Modulation order
· Applicable to UEs that support BD MO with R-ML
· FFS whether to introduce applicability rule to skip test(s) with modulation order indicated
· DCI signalling index 6 is indicated
· FFS is tests are applicable to UE that don’t support BD-MO with R-ML with baseline receiver 
· Parameters for feasibility study:
· Same test configurations as tests w/o MO BD except DCI signalling
· 1 co-UE with full FDRA
· Consider rank 1+1 as baseline with 
· target: 16QAM; co-UE: QPSK 
· 64QAM (target)+16QAM (co-UE) 
· Also consider 2+2 in feasibility study
· Max MO for target for BD MO: 256QAM



For these UEs that support modulation order blind detection, we think it’s sufficient to exclusively test dedicated cases and skip those cases with modulation order indicated. We doubt the necessity of letting the tests without modulation order indicated to cover UEs that don’t support modulation order blind detection with R-ML using baseline receiver, which is justified by the discernible advantages gained through modulation order blind detection with R-ML when compared to the baseline receiver (MMSE-IRC receiver).
For detailed test settings(for modulation order not indicated), we have following candidate options:
	· Test details:
· Option 1: Model 2-co-scheduled UEs with different modulation order and different FDRA
· Option 2: Same test configurations as tests w/o MO BD except DCI signalling
· Option 3: Model 1-co-scheduled UE with partial FDRA and single modulation order
· Option 4: Only consider rank 1+1 with QPSK



We propose to have same test configurations as tests without modulation order blind detection except DCI signaling. 
Proposal 1: Introduce applicability rule to skip tests with modualtion order indicated
Proposal 2: Tests without modulation order indicated should not cover UEs that don’t support modualtion order blind detection with baseline receiver.
Proposal 3: Option 2: same test configurations as tests w/o MO BD except DCI signaling
MCS Table
The MCS table has been agreed to be as one of the RRC assistant information aiming to reduce the UE modulation order blind detection complexity.
For tests without modulation order blind detection, which means tests for DCI index 1~5, we believe it is unnecessary to have such information, plus the exact the modulation order can be known by the UE under the test. Thus, we propose option 1: no need for the newtork to inform such information to the UE.
	MCS Table
· Proposals on the RRC assistant information configuration on the MCS table:
· For tests without 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
· For tests with 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



Proposal 4: For tests without modulation order blind detection, option 1: No need for the network to inform such information to the UE
For tests with modulation order blind detection, which means tests for DCI index 6, the content of such information is expected to be the maximum of configured MCS table among the whole cell. Consisdering the worst case of modulaion order detection, we propose to consider option 3 to use maximum 256QAM MCS table. 
	· Proposals on MCS Table for the test configuration to the target UE:
· Option 1: The maximum MCS table is 256QAM or 64QAM MCS table, i.e., 1024QAM is not covered
· Option 2: Use MCS Table1
· Option 3: Use maximum 256QAM MCS table



Proposal 5: For tests with modulation order blind detection, option 3: use maximum 256QAM MCS table.
Precoder selection for co-scheduled UE
The following option was proposed in the last meeting:
	Precoder selection for co-scheduled UE
· Candidate options:
· Option 1: Only consider orthogonal PMI selection with the target UE
· Option 2: Consider random PMI selection for rank 1+1, and consider orthogonal PMI selection for rank 2+2.
· Use the phase 1 assumptions for simulation result alignment purpose



The orthogonality among co-scheduled UEs can be lost due to the channel condition or the long distance towards the base station. In order to be more practical, random precoder should be considered.
From performance perspective, only minor difference between two precoding methods here. We had the same discussion in Rel-17 MU-MIMO and we see no difference here. To save the effort, we prefer to directly reuse the phase I assumptions which are already studied:
· For rank 1+1: Random PMI selection
· For rank 2+2: Orthogonal and random PMI selection
Proposal 6: For the target UE, consider random PMI selection for rank 1+1, and consider orthogonal PMI selection for rank 2+2 for phase II
Modulation order for the co-scheduled UE
Following are the candidate options for the test cases without modulation order blind detection:
	· For the test cases without modulation order blind detection:
· For rank 1+1 tests:
· Option 1: QPSK
· Option 2: Cover both QPSK and 16QAM
· Option 3: 16QAM or 64QAM
· For rank 2+2 tests:
· Option 1: 16QAM
· Option 2: QPSK
· Option 3: 64QAM



According to the previous simulation results and observations, it’s preferred to configure lower MCS with the co-scheduled UE and higher MCS for the target UE in order to obviously see the gain. To maximum the gain, we propose to consider option 1: QPSK for rank 1+1 tests.
Proposal 7: Propose to consider QPSK for the co-scheduled UE for rank 1+1 tests without modulation order blind detection.
Based on our simulation resutls [2], the gain over baseline receiver can also be observed for the cases when the target UE is configured 64QAM and the co-scheduled UE is configured 16QAM, with rank 2+2. Thus, we propose to consider both QPSK and 16QAM for rank 2+2 tests without modulation order blind detection.
Proposal 8: Propose to consider both QPSK and 16QAM for rank 2+2 tests without modulation order blind detection.
As for cases with modulation order blind detection, we have following options:
	· For the cases with modulation order blind detection:
· Option 1: Follow test settings from test without modulation order blind detection
· Option 2: Model 1 co-scheduled UEs with QPSK, for both rank 1+1 and rank 2+2 tests
· Option 3: QPSK only
· Option 4: Model 2 co-scheduled UEs with QPSK and 16QAM respectively, for both rank 1+1 and rank 2+2 tests
· Option 5:
·  For rank 1+1: Co-scheduled UE1 with Partial CHBW allocation and QPSK, co-scheduled UE2 with Partial CHBW allocation and 16QAM
· For rank 2+2: Co-scheduled UE1 with Partial CHBW allocation and 16QAM, co-scheduled UE2 with Partial CHBW allocation and 64QAM
· Option 6: 16QAM or 64QAM



We propose to follow the test settings from tests without modulation order blind detection.
Proposal 9: Follow the test settings from tests without modulation order blind detection.
3	Summary
In conclusion, we provided our views on the parameter assumptions for phase II defining requirements. 
We summarized our proposals as follows:
Proposal 1: Introduce applicability rule to skip tests with modualtion order indicated
Proposal 2: Tests without modulation order indicated should not cover UEs that don’t support modualtion order blind detection with baseline receiver.
Proposal 3: Option 2: same test configurations as tests w/o MO BD except DCI signaling
Proposal 4: For tests without modulation order blind detection, option 1: No need for the network to inform such information to the UE
Proposal 5: For tests with modulation order blind detection, option 3: use maximum 256QAM MCS table.
Proposal 6: For the target UE, consider random PMI selection for rank 1+1, and consider orthogonal PMI selection for rank 2+2 for phase II
Proposal 7: Propose to consider QPSK for the co-scheduled UE for rank 1+1 tests without modulation order blind detection.
Proposal 8: Propose to consider both QPSK and 16QAM for rank 2+2 tests without modulation order blind detection.
Proposal 9: Follow the test settings from tests without modulation order blind detection.
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