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1. Introduction
In RAN4#98bis-e, WF [1] was agreed and it had a lot of open issues. In this paper, we provide our views on those open issues for evaluating intra-cell inter-user interference scenarios. 
2. Test Parameters
Test Scenarios
As expressed in last meeting, we observed the following for the scenario where target UE has ports on one CDM group and interfering UE has ports on other CDM group.
Observation 1: RAN1 spec doesn’t mandate the scrambling id for target and interfering CDM groups to be same. 
Therefore, if target UE has ports on only 1 CDM group, it has no way of knowing whether other CDM group used by interfering UE has same scrambling id or not. In [1], it was agreed to prioritize MMSE-IRC receiver while estimating channel only for target UE and it’s performance should not be affected by same or different scrambling id. However, RAN4 should follow the RAN1 spec. Therefore, we propose the following.
Proposal 1: Use different scrambling id for different CDM groups for studying scenarios with target and interfering UEs on different CDM groups.
TS 38.211 Section 7.4.1.1.2 states that UE can only assume QCL for interfering UE ports within the same CDM group. Below is a snippet from 38.211:
Unless specified otherwise, the UE may assume that the PDSCH DM-RS within the same CDM group are quasi co-located with respect to Doppler shift, Doppler spread, average delay, delay spread, and spatial Rx (when applicable). The UE may assume that DMRS ports associated with a TCI state as described in clause 5.1.6.2 of [6, TS 38.214] of a PDSCH are QCL with QCL Type A, Type D (when applicable) and average gain.
Therefore, target UE can’t assume same delay spread, Doppler spread etc for interfering UE ports in other CDM group. We make the following observation:
Observation 2: Based on RAN1 spec, target UE can’t assume same QCL information on CDM groups containing only interfering UE ports.
For MMSE-IRC receiver while estimating channel only for target UE, it doesn’t matter whether interfering UE has same or different QCL information as the target UE. However, as RAN4 is defining the minimum requirements, RAN4 should not assume same QCL information since that is not guaranteed. Therefore, we propose the following.
Proposal 2: Assume different QCL information for different CDM groups for studying scenarios with target and interfering UEs on different CDM groups.
Given the above challenges, we observe the following.
Observation 3: While MMSE-IRC receiver (estimating channel only for target UE) performance may not be impacted by target and interfering UEs having the same or different scrambling ID/QCL information, UEs can’t enhance the performance for scenarios which assume different CDM groups for target and interfering UEs.
Observation 4: If RAN4 defines the requirements for MMSE-IRC receiver (estimating channel only for target UE) for scenarios with different CDM groups for target and interfering UEs, it will be difficult to compare the performance with enhanced receivers (joint channel estimation of target and interfering UE) in future.
Therefore, we propose the following.
Proposal 3: Prioritize the intra-cell inter-user interference requirements for scenarios having target UE and interfering UE ports in the same CDM group, i.e., prioritize these requirements for below scenarios:
· Rank1 target UE and Rank1 interfering UE with DMRS ports 0 and 1, respectively. Assume 1 symbol front-loaded DMRS.
· Rank2 target UE and Rank1 or Rank2 interfering UE with DMRS ports 0,1 for target UE and DMRs ports 2 and/or 3 for interfering UE. Assume 2 symbol front-loaded DMRS.
Precoding
As per feedback from TE vendors in RAN4#98bis-e, it will be really difficult to implement feedback-based PMI selection. At the same time, it is more practical to choose orthogonal precoding for different UEs. Therefore, we propose the following.
Proposal 4: Use random PMI selection for the target UE, and select the precoder for the interference UE to ensure orthogonality.
Since feedback-based PMI selection is not recommended by TE vendors, we don’t see any benefit of choosing eTypeII or Type II PMI codebooks or higher number of transmit antennas. Therefore, we propose the following.
Proposal 5: Use only Single Panel Type I codebook for defining intra-cell inter-user interference requirements.
Proposal 6: Define the intra-cell inter-user interference requirements up to 4Tx only.
Interference Estimation
In our opinion, interference estimation should be left up to UE implementation since some of the proposals in [1] such as per RB interference estimation can increase UE complexity and not every UE may do it. As RAN4’s purpose is to define minimum requirements, it should either consider the most basic case or leave it up to UE implementation. Therefore, we propose the following.
Proposal 7: Interference estimation should be left up to UE implementation.
Channel Bandwidth
There were several options listed in [1] for channel bandwidths. However, bandwidth is not going to alter UE receiver processing. So, we don’t see any benefit of defining the requirements with multiple bandwidths and it unnecessarily increases the test burden. Therefore, we propose the following.
Proposal 8: Only consider 10MHz CBW for 15kHz SCS and 40MHz CBW for 30kHz SCS.
3. Conclusions
This paper provides our views on open issues for evaluating intra-cell inter-user interference scenarios in RAN4. Following has been observed and proposed.
Observation 1: RAN1 spec doesn’t mandate the scrambling id for target and interfering CDM groups to be same. 
Proposal 1: Use different scrambling id for different CDM groups for studying scenarios with target and interfering UEs on different CDM groups.
Observation 2: Based on RAN1 spec, target UE can’t assume same QCL information on CDM groups containing only interfering UE ports.
Proposal 2: Assume different QCL information for different CDM groups for studying scenarios with target and interfering UEs on different CDM groups.
Observation 3: While MMSE-IRC receiver (estimating channel only for target UE) performance may not be impacted by target and interfering UEs having the same or different scrambling ID/QCL information, UEs can’t enhance the performance for scenarios which assume different CDM groups for target and interfering UEs.
Observation 4: If RAN4 defines the requirements for MMSE-IRC receiver (estimating channel only for target UE) for scenarios with different CDM groups for target and interfering UEs, it will be difficult to compare the performance with enhanced receivers (joint channel estimation of target and interfering UE) in future.
Proposal 3: Prioritize the intra-cell inter-user interference requirements for scenarios having target UE and interfering UE ports in the same CDM group, i.e., prioritize these requirements for below scenarios:
· Rank1 target UE and Rank1 interfering UE with DMRS ports 0 and 1, respectively. Assume 1 symbol front-loaded DMRS.
· Rank2 target UE and Rank1 or Rank2 interfering UE with DMRS ports 0,1 for target UE and DMRs ports 2 and/or 3 for interfering UE. Assume 2 symbol front-loaded DMRS.
Proposal 4: Use random PMI selection for the target UE, and select the precoder for the interference UE to ensure orthogonality.
Proposal 5: Use only Single Panel Type I codebook for defining intra-cell inter-user interference requirements.
Proposal 6: Define the intra-cell inter-user interference requirements up to 4Tx only.
Proposal 7: Interference estimation should be left up to UE implementation.
Proposal 8: Only consider 10MHz CBW for 15kHz SCS and 40MHz CBW for 30kHz SCS.
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