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1. Introduction
In the RAN4#101-e meeting, we discussed the detailed test parameters 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
PMI matrix selection for Co-scheduled UE for 2TX and 4TX
Status in the WF in [1]:
· 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 that any column of precoding matrix of target UE is not equal to any column of precoding matrix of interference UE
· Option 3: Use option 2 for rank 1+1 and option 1 for rank 2+2.
We understand none of the options above are practical in the real network, because the PMI matrix from the target UE is generated randomly.
From the companies’ simulation results captured in [2], we can observe:
1) With orthogonal PMI selection for the co-scheduled UE, UE can achieve 70% max throughput with lower SNR point than that of random PMI selection.
2) Both random and orthogonal PMI selection can achieve reasonable performance gain between MMSE-IRC and the baseline MMSE. Random PMI selection can achieve higher MMSE-IRC performance gain over the baseline MMSE receiver (the lowest gain with orthogonal PMI selection is 0.8dB, compared with 9.6dB with random selection).
Considering the above, we think either option 1 or option 2 is reasonable test assumptions.
We do not think we need to use different options for different rank configurations, since this issue has no impact to UE implementation in our understanding.
Observation 1: With orthogonal PMI selection for the co-scheduled UE, UE can achieve 70% max throughput with lower SNR point than that of random PMI selection.
Observation 2: Both random and orthogonal PMI selection can achieve reasonable performance gain between MMSE-IRC and the baseline MMSE. Random PMI selection can achieve higher MMSE-IRC performance gain over the baseline MMSE receiver.
Proposal 1: Fine to use either random or orthogonal PMI selection for the co-scheduled UE. Use only one PMI selection method for the co-scheduled UE for all rank configurations.

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.
[bookmark: _Hlk85649217]With using the same CDM group, the Rnn estimation accuracy is impacted by the white noise and the difference between the DMRS REs’ real channel within the same OCC group. Therefore, we support to use same DMRS group for the UEs to also verify the UE channel estimation performance under the interference of the co-scheduled UE.
For the proposed variable DMRS port mapping, since we are using the FRC in the real test, we have to always configure the DMRS group number as 2 to make sure the RE number is the same regardless of the DMRS port configuration. 
Firstly, we do not support this variable DMRS port mapping because we do not know the exact percentage of the 2 candidate DMRS port mappings. 
Secondly, we would like to know whether it is practical to use variable DMRS port mapping with DMRS CDM group number is always 2. Especially when there is no co-scheduled UE’s DMRS in the second CDM group. 
[bookmark: _Hlk92201230][bookmark: _Hlk92201786]Thirdly, such configuration may impact the Rnn accuracy: UE may always perform Rnn estimation with all the DMRS REs, since the DMRS group number is configured 2. 
Observation 3: For the variable DMRS port mapping, since we are using the FRC in the real test, we have to always configure the DMRS group number as 2.
Observation 4: Such configuration may impact the Rnn accuracy: UE may always perform Rnn estimation with all the DMRS REs, since the DMRS group number is configured 2.
Proposal 2: Need feedback on whether it is practical to use variable DMRS port config with DMRS CDM group number is always 2. If so, companies need to do more investigation on whether UE Rnn estimation process and IRC performance will be impacted.
Proposal 3: Use same CDM group to test the Rnn estimation accuracy.

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
It is clear that we should use same scrambling ID when paired UEs are using the same CDM group. 
When different CDM group is configured, based on the assumption of the baseline MMSE-IRC processing, UE will simply perform power estimation for Rnn estimation, which means neither same nor different scrambling ID will impact the performance. Therefore, we are fine with either same for different scrambling ID when paired UEs are in different CDM groups.
Proposal 4: Fine with either same or different scrambling ID when paired UEs are in different CDM groups

3. Conclusions
The following proposals were given on UE MMSE-IRC receiver for intra-cell inter-user interference suppression:
Observation 1: With orthogonal PMI selection for the co-scheduled UE, UE can achieve 70% max throughput with lower SNR point than that of random PMI selection.
Observation 2: Both random and orthogonal PMI selection can achieve reasonable performance gain between MMSE-IRC and the baseline MMSE. Random PMI selection can achieve higher MMSE-IRC performance gain over the baseline MMSE receiver.
Proposal 1: Fine to use either random or orthogonal PMI selection for the co-scheduled UE. Use only one PMI selection method for the co-scheduled UE for all rank configurations.
Observation 3: For the variable DMRS port mapping, since we are using the FRC in the real test, we have to always configure the DMRS group number as 2.
Observation 4: Such configuration may impact the Rnn accuracy: UE may always perform Rnn estimation with all the DMRS REs, since the DMRS group number is configured 2.
Proposal 2: Need feedback on whether it is practical to use variable DMRS port config with DMRS CDM group number is always 2. If so, companies need to do more investigation on whether UE Rnn estimation process and IRC performance will be impacted.
Proposal 3: Use same CDM group to test the Rnn estimation accuracy.
Proposal 4: Fine with either same or different scrambling ID when paired UEs are in different CDM groups
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