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1 Introduction
In RAN4#98-bis-e, a way forward for MMSE-IRC receiver for intra-cell inter-user interference was agreed [1]. In this contribution, we provide our views on some remaining open issues.

	· Codebook Type
· Option 1: Type I Single Panel only  
· Option 2: Cover Type I Single Panel and Type II codebook
· Option 2A:  For 2Tx and 4Tx, use Type I SP codebook. Type II precoder can also be applied for 4Tx

· PMI selection and precoding matrix generation
· Option 1: Random based target UE PMI selection 
· Option 1A: Random selection based precoder generation with QRD orthogonalization processing as below
· Option 1B: Random PMI selection for the target UE, and select the precoder for the interference UE to ensure orthogonality
· Option 1C: Random PMI selection for both target and interference UE, with ensuring the selected PMI matrix shall not be identical to the precoding matrix applied for the UE under test
· Option 1D: Randomly select precoder from codebooks corresponding to number of MIMO layers equal to total number of MU MIMO layers (i.e. serving Rank + interference Rank) and take several columns from this precoder for serving UE signal and remaining columns for interference UE signal. 
· Option 2: Feedback-based target UE PMI selection
· Option 2A: If the feasibility can be confirmed by the TE vendor, use ZF precoding based on the reported PMI from the target UE, and the randomly generated PMI from the interference UE(s)
· Option 2B: Feedback-based PMI selection for the target UE, select the precoder for the interference UE to ensure the orthogonality 
· Option 2C: Feedback-based PMI selection for target UE, and random PMI selection for interference UE, with ensuring the selected PMI matrix shall not be identical to the precoding matrix applied for the UE under test 
· Option 3: Fixed precoding matrix for one or both co-scheduled UEs


· DMRS ports for 1 target and 1 interfering UE scenario 
· Option 1: only consider rank 1 transmission
· Option 1A: DMRS port 0 for target UE, DMRS port 1 for the interference UE, i.e., same CDM group
· Option 1B: DMRS port 0 for target UE, DMRS port 2 for the interference UE, i.e., different CDM groups 
· Option 2: consider both rank 1 and rank 2 transmission
· With [2,2] transmission for target UE and interference UE 
· DMRS port 0/1 for target UE, DMRS port 2/3 for the interference UE 
· With rank [1,2] or rank [2,1] transmission for the target UE and interference UE
· Option 2A: DMRS port 0 (and 1) for target UE, port 2 (and 3) for the interference UE, i.e., use different CDM groups for the target and interference UEs
· Option 2B: 
· For rank [1,2], DMRS port 0 for target UE, DMRS port 1 and 2 for the interference UE 
· For rank [2,1], DMRS port 0 and 1 for target UE, DMRS port 2 for the interference UE

· Whether to use same DMRS pattern and the same sequence for all co-scheduled UEs
· Option 1: Use the same following DMRS configuration for all co-scheduled UEs 
· Same DMRS type
· Same DMRS additional position
· Same scrambling ID
· Same cell ID
· Option 2: Different scrambling id for different CDM groups
· Option 3: No restriction for simulation



2 Discussion
PMI selection and precoding matrix generation
To avoid combining requirements for PDSCH demodulation and CSI feedback, we prefer to use random PMI instead of feedback-based PMI. Also, we think gNB would try to select the precoder for the interference UE to ensure orthogonality.
Proposal 1: We support random PMI selection for the target UE, and select the precoder for the interference UE to ensure orthogonality

Codebook Type
We support to use single panel Type I codebook as UE needs requires additional UE capability for supporting Type II codebook. Also, if random PMI is agreed, there might be no big difference between type I and Type II codebook.
Proposal 2: For the codebook type, we support to use Type I single panel with random PMI. 
 
DMRS ports for 1 target and 1 interfering UE scenario
We prefer to schedule target UE and interference UE in the different CDM groups as it can improve the accuracy of channel estimation by DMRS power boosting. Also, it can facilitate interference estimation as there is no inter-user inference in the CDM group of target UE. To be more specific, for rank one transmission, DMRS port 0 for target UE and DMRS port 2 for the interference UE. For rank 2 transmission, DMRS port 0 (and 1) for target UE and port 2 (and 3) for the interference UE.
Proposal 3: For both rank 1 and rank 2 transmission, we prefer to schedule target UE and interference UE in different CDM groups.


Whether to use same DMRS pattern and the same sequence for all co-scheduled UEs
Both target UE and interference UE should have the same DMRS type, DMRS additional position for interference estimation. For the scrambling ID, we prefer to have different scrambling ID as the UE pairing might be dynamic and it is difficult to change the scrambling ID very often.
[bookmark: _GoBack]Proposal 4: Support the same DMRS type and DMRS additional position for the paired UEs. As for scrambling ID, we prefer to have different scrambling ID.
3 Conclusion
The proposals are summarized as below:
Proposal 1: We support random PMI selection for the target UE, and select the precoder for the interference UE to ensure orthogonality
Proposal 2: For the codebook type, we support to use Type I single panel with random PMI. 
Proposal 3: For both rank 1 and rank 2 transmission, we prefer to schedule target UE and interference UE in different CDM groups.
Proposal 4: Support the same DMRS type and DMRS additional position for the paired UEs. As for scrambling ID, we prefer to have different scrambling ID.
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