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1. Introduction
In RAN4#98bis-e, a way forward has been agreed regarding on MMSE-IRC for intra-cell inter-user interference evaluation [1]. In principle, there are three types of parameters to be discussed:
	· Scenario for modeling intra-cell inter-user interference 
· Reference receiver
· PDSCH generation


In this contribution, we further discuss possible options for these parameters and share our views and preference.
2. Discussion
Scenarios for modelling intra-cell inter-user interference
For paired UE number, we think that during the initial stage for evaluation, we can focus on 2Tx and 4Tx. More than 4Tx or more interference UEs can be studied after the initial stage.
Regarding ranks for both target and interference PDSCH, both rank 1 and rank 2 per UE should be covered, but it is not necessary to exploit all possible combinations, that is Option 2A : [1+1], [2+2] for both UEs. 
[bookmark: _Hlk71650113]Proposal 1: Take Option 2A for rank for target and interference PDSCH.
Regarding PMI and precoding matrix generation, the following options were discussed:
[image: ]
Actually BS behaviour could be different in practice: it may choose an optimized precoding matrix based on the feedbacks from both paired UEs with minimized cross-interference among the paired UEs. Here the discussion on PMI selection and precoding matrix generation is more or less for the sake of TE, which is very different from that in real fields. In this case, the option which facilitates most TE would be a good option,  i.e., Option 3.
Proposal 2: Take Option 3 to facilitate TE for PMI and precoding matrix generation. 
For DMRS ports selection, the options now are shown below:
[image: ]
As seen in Proposal 1, both rank 1 and rank 2 transmission should be considered and not full combination is needed, e.g., [2,2] is selected, then the target UE can select DMRS port 0/1, and the interference UE port 2/3.
Proposal 3: DMRS port 0/1 for target UE, and port 2/3 for the interference UE.
For DMRS pattern and sequence, three options were discussed:
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It is convenient for BS to treat all co-scheduled UEs as one “virtual super UE” with multiple layers, so the same DMRS type, additional position, scrambling ID and cell ID would be preferred.
Proposal 4: Take Option 1 for DMRS pattern and sequence.

Reference receiver
For all open issues on reference receiver, such as Interference estimation for cases with 2 DMRS CDM group, Interference estimation granularity, UE vendors should have some flexibility, and the difference among vendors can be covered by different implementation margin, so we prefer to leave to UE implementation.
Proposal 5: Take Option 3 (up to UE implementation) for interference estimation.
And for network assistance for the receiver, it can be regarded as a kind of “indirect coordination” among co-scheduled UEs, and besides the required UE-wise signaling overhead, we could focus on no network assistance.
Proposal 6: No network assistance is considered at this stage.

PDSCH generation
The main open issue on PDSCH generation is the selection of channel bandwidth:
	Channel bandwidth
	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



A reasonable assumption is that a UE with advanced receiver may have higher cost, i.e., a high-end UE is more likely to have advanced receiver support, thus a better user experience, e.g., higher data rate is expected, so among all three optons, Option 1 may better fit for this purpose.
Proposal 7: Take Option 1 for the PDSCH channel bandwidth.
3. Conclusion
In this paper, we have the following proposals for intra-cell inter-UE interference evaluation:
Proposal 1: Take Option 2A for rank for target and interference PDSCH.
Proposal 2: Take Option 3 to facilitate TE for PMI and precoding matrix generation.
Proposal 3: DMRS port 0/1 for target UE, and port 2/3 for the interference UE.
Proposal 4: Take Option 1 for DMRS pattern and sequence.
Proposal 5: Take Option 3 (up to UE implementation) for interference estimation.
Proposal 6: No network assistance is considered at this stage.
Proposal 7: Take Option 1 for the PDSCH channel bandwidth.
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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
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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

— 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.
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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

* Withrank [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 O 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




