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1. Introduction
In RAN4#98bis-e meeting, we discussed the test parameters, interference modeling and reference receiver for intra-cell inter-user interference MMSE-IRC receiver, and a way forward was agreed in [1]. In this meeting, we will further discuss the remaining issues about simulation assumptions.
2. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
2.1. Interference modeling
Rank for target and interference PDSCH
Agreement in RAN4#98bis-e meeting:
· Option 1: Rank 1 only for target UE and interference UE
· Option 2: Cover both rank 1 and rank 2 per UE
· [bookmark: _Hlk70692669]Option 2A: [1+1], [2+2] for target UE and interference UE
· Option 2B: [1+1], [2+1] for target UE and interference UE
· Option 2C: [1+1], [1+2] for target UE and interference UE
· Note: Rank 2 only for 4RX case
For this issue, we prefer cover both rank1 and rank 2 for target UE, and rank1 for interference UE.
Proposal 1: [1+1], [2+1] for target UE and interference UE

[bookmark: _Hlk70693148]Antenna configuration
Agreement in RAN4#98bis-e meeting:
· For Rx antenna number
· Cover both 2Rx and 4Rx
· For Tx antenna number
· Using 2Tx and 4Tx with random PMI for target UE as starting point for initial simulation
· Other options not excluded 
· Interested companies can bring analysis with 8Tx and 16Tx cases with following PMI for target UE
Since the number of interference UE is limited to 1 for initial simulation, then use 2Tx for Rank [1+1] and use 4Tx for Rank [2+1].
Proposal 2: 2Tx for Rank [1+1], 4Tx for Rank [2+1].

Codebook Type
Agreement in RAN4#98bis-e meeting:
· 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
Type II codebook are designed for MU-MIMO scenario and larger Tx number. For one interference UE, we think Type I codebook is enough, while we are open to apply Type II precoder for 4Tx.
Proposal 3: For 2Tx and 4Tx, use Type I SP codebook. Type II precoder can also be applied for 4Tx

[bookmark: _Hlk70694617]PMI selection and precoding matrix generation
Agreement in RAN4#98bis-e meeting:
· 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
· TE vendors’ feedback on the feasibility of the above options: 
· Keysight: 1A and 2A are of less feasibility. The preferences are in this order 3, 1C, 1B, 2B.
· R&S: 1A and 2A is very complex and not really feasible. Preference in order 3 > 1C >> 1B.
· Anritsu: Need more time to study.
First, we support random based target UE PMI selection. Considering of TE vendor’s feedback about the feasibility, we think we can start with Option 1B or Option 1C.
Proposal 4: Use Option 1B or Option 1C. 

PRB bundling size and precoding granularity
Agreement in RAN4#98bis-e meeting:
· For 2Tx and 4Tx
· Option 1: Per 2 PRBs for frequency domain and per slot for time domain
· Option 2: Per 4 PRBs for frequency domain and per slot for time domain
· For more than 4Tx (if introduced):
· Option 1: 
· Wideband for 8Tx for target and paired UEs.
· For 16Tx, use subband precoding if it is feasible for TE to calculate ZF precoding matrix per subband
· Other option not precluded
For 2Tx and 4Tx, we prefer Option 1 to reuse the R16 PDSCH demodulation requirement configuration.
Since we only introduce one interference UE, then 4Tx is enough for both Rank 1 and Rank 2 transmission.
Proposal 5: For 2Tx and 4Tx PRB bundling size and precoding granularity, per 2 PRBs for frequency domain and per slot for time domain
2.2. Reference receiver
Whether to introduce network assistance to assist the receiver
Except for the existing signaling, we prefer not introduce additional network assistance to assist the receiver.
Proposal 6: Do not introduce network assistance to assist the receiver.
2.3. PDSCH Interference test parameters
Channel bandwidth
Agreement in RAN4#98bis-e meeting:
· Option 1
· For FDD 15kHz SCS: Cover 10MHz and 50MHz CBW
· For TDD 30kHz SCS: Cover 40MHz and 100MHz CBW
· Option 2
· For FDD 15kHz SCS: Cover 10MHz
· For TDD 30kHz SCS: Cover 40MHz 
· Option 3
· For FDD 15kHz SCS: Cover 10MHz and 40MHz CBW
· For TDD 30kHz SCS: Cover 40MHz and 100MHz CBW
For performance test case, at least the common bandwidth and the maximum bandwidth should be covered in test cases. Considering of 40MHz can cover more FDD bands and real deployment scenario, we support Option 2.
[bookmark: _Hlk67990799]Proposal 7: 
· For FDD 15kHz SCS: Cover 10MHz and 40MHz CBW
· For TDD 30kHz SCS: Cover 40MHz and 100MHz CBW
3. Conclusion
In this contribution, we discuss the test parameters for intra-cell inter-user interference suppression with MMSE-IRC receiver and provide our proposals. The proposals are:
Proposal 1: [1+1], [2+1] for target UE and interference UE
Proposal 2: 2Tx for Rank [1+1], 4Tx for Rank [2+1].
Proposal 3: For 2Tx and 4Tx, use Type I SP codebook. Type II precoder can also be applied for 4Tx
Proposal 4: Use Option 1B or Option 1C. 
Proposal 5: For 2Tx and 4Tx PRB bundling size and precoding granularity, per 2 PRBs for frequency domain and per slot for time domain
Proposal 6: Do not introduce network assistance to assist the receiver.
Proposal 7: 
· For FDD 15kHz SCS: Cover 10MHz and 40MHz CBW
· For TDD 30kHz SCS: Cover 40MHz and 100MHz CBW
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