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1. Introduction
In the RAN4#100-e meeting, we discussed the phase I initial evaluation assumptions for MMSE-IRC receiver for suppressing intra-cell inter-user interference, and the WF was agreed in [1].
In this paper, we give our views on the remaining open issues.
2. Discussion
Rank for target and interference PDSCH
Status in the WF in [1]:
· For rank of target UE is 2
· Option 1: Rank 2(Target UE) + Rank 1(Co-schedule UE)
· Option 2: Rank 2(Target UE) + Rank 2(Co-schedule UE)
· Option 3: Rank 2(Target UE) + Variable rank (Co-scheduled UE)

As for option 3 to use variable rank for the co-scheduled UE, although it is closer to the practical MU-MIMO user pairing situation, we think it is hard for us to find a proper exact percentage of each rank. In the practical NW, the reported RI for the co-scheduled UE mainly depends on its estimated SINR and channel condition. Therefore, companies’ system-level simulation will be necessary to find such a reasonable percentage before adopting it in the real test case. Considering the workload, we prefer not to consider variable rank for the co-scheduled UE.
Observation 1: The reported RI for the co-scheduled UE mainly depends on its estimated SINR and channel condition. Therefore, companies’ system-level simulation will be necessary to find such a reasonable percentage before adopting it in the real test case.
Proposal 1: Not to consider variable rank for the co-scheduled UE.
As for the selection of rank 1 or rank 2 in the MU-MIMO IRC receiving test, we think this issue is related to the gNB power allocation issue for the different ranks, which is also open:
Signal power assumptions
Status in the WF in [1]:
· Option 1: Average target UE signal power is equal to 1 and average interference UE signal power is equal to 1
· [bookmark: OLE_LINK93][bookmark: OLE_LINK94]Option 2: Average target UE signal power is equal to RankTargetUE/RankTotal and average interference UE signal power is equal to RankInterfUE/RankTotal
[bookmark: _Hlk85639355]In the situation that we use rank 2 for the target UE and rank 1 for the co-scheduled UE, if we assume BS signal power is equally allocated for each layer, target UE’s SNR will be 3dB larger than that of the co-scheduled UE. We wonder whether BS will pair such 2 UEs within the real MU-MIMO transmission. From the BS implementation perspective, we think the average total signal power should be the same for each paired UE regardless of the rank allocation.
Observation 2: In the situation that we use rank 2 for the target UE and rank 1 for the co-scheduled UE, if we assume BS signal power is equally allocated for each layer, target UE’s SNR will be 3dB larger than that of the co-scheduled UE. We wonder whether BS will pair such 2 UEs within the real MU-MIMO transmission.
Proposal 2: For the signal power assumption, the average total signal power should be the same for each paired UE regardless of the rank allocation.
At the same time, in our understanding, either rank 1 or rank 2 for the co-scheduled UE will mainly impacts the interference level, and it can be observed in the last meeting’s simulation results that both rank 2+1 and rank 2+2 can achieve reasonable performance gain over MMSE-MRC receiving. As a result, we are ok to use rank 2+2 to save the simulation workload, and it can also avoid the misalignment on the different power allocation for each rank.
Proposal 3: Ok to use rank 2+2 to save the phase I simulation workload, and it can also avoid the misalignment on the different power allocation for each rank.

PMI matrix selection for Co-scheduled UE
Status in the WF in [1]:
· Precoder selection for interference UE
· Option 1: Select the PMI matrix from the codebook of Co-scheduled UE to ensure it and PMI matrix of target UE are orthogonal.
· Option 2: Select the PMI matrix randomly from the codebook of Co-scheduled UE to ensure it is not equal to PMI matrix of target UE.
·  Option 2A: Use following method to randomly select PMI matrix for interference UE that is not identical to that of Target UE for rank 2+1
· 1) Randomly select the PMI matrix in codebook with rank2 and rank1 respectively. 
· 2) Normalize the PMI matrix for each layer for both target UE and co-scheduled UE to make the norm of each PMI matrix of each layer equal to 1/3.  
· 3) If the PMI matrix of rank 1 equals to the PMI matrix of any one layer of rank 2, reselect PMI matrix for Rank 1 with PMI index plus 1 and go back to step 2)
· Option 3: Cover both Option 1 and Option 2 for phase 1 evaluation.

We support to cover both option 1 and option 2 for phase I evaluation, to cover our study on both possible precoding methods for the co-scheduled UE in the TR. Same time, we are also ok to select one option in the phase II both considering the simulation result and realistic BS implementation.
Proposal 4: Support to cover both option 1 and option 2 for phase I evaluation, also ok to select one option in the phase II both considering the simulation result and realistic BS implementation.

DMRS ports for case with rank 1+1
Status in the WF in [1]:
· Option 1: DMRS port 0 for target UE, DMRS port 1 for the interference UE, i.e., same CDM group
· Option 2: DMRS port 0 for target UE, DMRS port 2 for the interference UE, i.e., different CDM groups 
· Option 3: Variable DMRS port mapping during the test.
· FFS the percent of each mapping and other details
· Number of CDM groups without data configuration for case with rank 1+1 if same CDM group is agreed for target UE and co-scheduled UE

For MMSE-IRC processing, using different CDM groups for the target and co-scheduled UE DMRS port will have the optimal performance with the highest Rnn estimation accuracy, since the interference power is not mixed with the target DMRS.
[bookmark: _Hlk85649217]With using the same CDM group, the Rnn estimation accuracy will be decreased, since the channel estimation accuracy for the target cell is impacted by the white noise and the difference between the DMRS REs’ real channel within the same OCC group. Therefore, using the same CDM group will have additional test point in terms of Rnn estimation.
[bookmark: _Hlk85649246]Therefore, we firstly support to cover both same and different CDM groups for phase I, to cover our study on both possible DMRS ports allocation in the TR. Secondly, we propose to use same CDM group in the phase II to test the Rnn estimation accuracy.
As for the proposed variable DMRS port mapping, since the total RE number will be different with configuring CDM group number of 1 and 2 respectively. We would like companies to have more discussion on how option 3 can be performed the real test based on FRC.
Observation 3: With using the same CDM group, the Rnn estimation accuracy will be decreased. Therefore, using the same CDM group will have additional test point in terms of Rnn estimation.
Proposal 5: Support to cover both same and different CDM groups for phase I, to cover our study on both possible DMRS ports allocation in the TR.
Proposal 6: Use same CDM group in the phase II to test the Rnn estimation accuracy.
Proposal 7: As for the proposed variable DMRS port mapping, encourage companies to have more discussion on how option 3 can be performed the real test based on FRC.

Number of CDM groups without data configuration for case with rank 1+1 if same CDM group is agreed for target UE and co-scheduled UE
Status in the WF in [1]:
· Option 1: 1 for target UE and co-scheduled UE
· Option 2: 2 for target and co-scheduled UE

[bookmark: _Hlk85651414]If all UEs are configured the same CDM group, we think option 1 should be the most common configuration. Moreover, if we use option 2, we have concern on UE may assume there exist co-scheduled UE’s DMRS on RE 1,3,5…. and do extra interference estimation, which may result in wrong Rnn calculation.
Proposal 8: Set the number of CDM groups without data configuration as 1.

DMRS scrambling ID for target UE and co-scheduled UE
Status in the WF in [1]:
· Option 1: Same scrambling ID when paired UEs are in the same CDM group. Different scrambling ID when paired UEs are in different CDM groups.
· Option 2: Same scrambling ID for all cases
· Option 3: Configure variable scrambling ID during the test. FFS the details

We do not think UE should assume the scrambling ID of the co-scheduled UE can be the same when they are in different CDM groups. We prefer option 1.
Proposal 9: Same scrambling ID when paired UEs are in the same CDM group. Different scrambling ID when paired UEs are in different CDM groups.

Propagation conditions 
Status in the WF in [1]:
· Option 1: Only TDLA30-10
· Option 2: Only TDLC300-100
· Option 3: Further down select based on analysis

[bookmark: _Hlk85651801]We propose to use frequency selective channel model to better verify the Rnn estimation accuracy for the IRC receiver, i.e., TDLC300-100.
Proposal 10: Use TDLC300-100 channel model to better verify the Rnn estimation accuracy for the IRC receiver.
3. Conclusions
The following proposals were given on UE MMSE-IRC receiver for intra-cell inter-user interference suppression:
Observation 1: The reported RI for the co-scheduled UE mainly depends on its estimated SINR and channel condition. Therefore, companies’ system-level simulation will be necessary to find such a reasonable percentage before adopting it in the real test case.
Proposal 1: Not to consider variable rank for the co-scheduled UE.
Observation 2: In the situation that we use rank 2 for the target UE and rank 1 for the co-scheduled UE, if we assume BS signal power is equally allocated for each layer, target UE’s SNR will be 3dB larger than that of the co-scheduled UE. We have concern on whether BS will pair such 2 UEs within the real MU-MIMO transmission.
Proposal 2: For the signal power assumption, the average total signal power should be the same for each paired UE regardless of the rank allocation.
Proposal 3: Ok to use rank 2+2 to save the phase I simulation workload, and it can also avoid the misalignment on the different power allocation for each rank.
Proposal 4: Support to cover both option 1 and option 2 for phase I evaluation, also ok to select one option in the phase II both considering the simulation result and realistic BS implementation.
Observation 3: With using the same CDM group, the Rnn estimation accuracy will be decreased. Therefore, using the same CDM group will have additional test point in terms of Rnn estimation.
Proposal 5: Support to cover both same and different CDM groups for phase I, to cover our study on both possible DMRS ports allocation in the TR.
Proposal 6: Use same CDM group in the phase II to test the Rnn estimation accuracy.
Proposal 7: As for the proposed variable DMRS port mapping, encourage companies to have more discussion on how option 3 can be performed the real test based on FRC.
Proposal 8: Set the number of CDM groups without data configuration as 1.
Proposal 9: Same scrambling ID when paired UEs are in the same CDM group. Different scrambling ID when paired UEs are in different CDM groups.
Proposal 10: Use TDLC300-100 channel model to better verify the Rnn estimation accuracy for the IRC receiver.
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