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1. Introduction
In the RAN4#101-bis-e meeting, the test parameters for MMSE-IRC receiver for suppressing inter-cell interference were discussed, and the WF was approved in [1].
In this paper, we give our views on the remaining open issues.
2. Discussion
In this section, we discuss the test parameters for PDSCH demodulation requirements with MMSE-IRC receiver.
2.1 Common Test Parameters
Network Type
Status in the WF in [1]:
· Option 1: Only consider synchronized network
· Option 2: Include FDD asynchronized network type with applicability rule:
· For 2Rx/4Rx UE that only support FDD mode, we can have 1 HomNet test for aync scenario and 1 HetNet test for sync scenario.
· For 2Rx/4Rx UE that support both FDD and TDD modes, we can have 1 test for HomNet FDD async and 1 test for HetNet TDD sync respectively.

In the last meeting, simulation results from us as well as other companies have shown that there is clear performance degradation for MMSE-IRC in async scenario compared with sync scenario, due to the lower accuracy of Rnn estimation.
As a result, we support to include FDD asynchronized network type in the MMSE-IRC test for inter-cell interference scenario since we cannot always assume the real networks are well synchronized.
[bookmark: _Hlk95577162]Same time, considering the test case number and workload, we are fine to have applicability rule to ensure the test number will not be increased, and option 2 as listed above is fine for us.
Observation 1:  There is clear performance degradation for MMSE-IRC in async scenario compared with sync scenario, due to the lower accuracy of Rnn estimation.
Proposal 1: Include MMSE-IRC performance requirements for async FDD scenarios, to better verify the UE MMSE-IRC implementation since we cannot always assume the real networks are well synchronized.
Proposal 2: Fine to have the following applicability rule to ensure the test number will not be increased:
· For 2Rx/4Rx UE that only support FDD mode, we can have 1 HomNet test for aync scenario and 1 HetNet test for sync scenario.
· For 2Rx/4Rx UE that support both FDD and TDD modes, we can have 1 test for HomNet FDD async and 1 test for HetNet TDD sync respectively.

SSB configuration
Status in the WF in [1]:
· Way forward
· Option 1: Use SSB Option 1 (All SSBs are in the same time/frequency resources) for all test
· Option 2: Use SSB Option 2 (Serving cell SSB and interference cell(s) SSB(s) are in the different time/frequency resources) for all test
· Option 3: Use different assumptions for different deployment scenarios: SSB Option 1 for homogeneous deployment assumptions and SSB Option 2 for heterogeneous deployment assumptions
For the SSB configuration for HomNet scenarios, we support Option 1 to use same time/frequency resource for different cells, since option 1 is the most popular SSB configuration at least for HomNet scenario and we do not see clear simulation results on how does the aligned SSB configuration will impact the UE demodulation performance. For the SSB configuration for HetNet scenarios, according to companies’ comments, there exists unaligned SSB configuration between cells in some real networks. 
[bookmark: _Hlk91775007]Considering the above, we support using aligned SSB configuration for HomNet and we are fine to use either same or different SSB configuration for HetNet scenario.
Proposal 3: Support using aligned SSB configuration for HomNet and we are fine to use either same or different SSB configuration for HetNet scenario.

2.2  Interference model
INR values for HetNet deployment assumptions
Status in the WF in [1]:
· Use INRs 11.39 and 5.45 dB in case of 2 interference cells are modelled
· Select one of the following options for scenario with 1 interference cell
· Option 1: INR 4.84 dB.
· Option 2: INR 7.58 dB

[bookmark: _Hlk95577872][bookmark: _Hlk95577889]For the INR value configuration with 1 interference cell cases for HetNet scenario, since we have agreed to use INR 5.49dB with 1 interference cell cases for HomNet scenario, we think it will be reasonable to configure higher INR value for HetNet scenario. Therefore, INR 7.58 dB for 1 interference cell for HetNet scenario is slightly preferred by us.
Observation 2: We have agreed to use INR 5.49dB with 1 interference cell cases for HomNet scenario, we think it will be reasonable to configure higher INR value for HetNet scenario.
Proposal 4: INR 7.58 dB for 1 interference cell for HetNet scenario is slightly preferred by us.

Number of explicitly modeled interference cells
Status in the WF in [1]:
· Way forward
· Option 1: 1 interference cell for all tests
· Option 2: 2 interference cells for all tests
· [bookmark: _Hlk95577944]Option 3: Use different assumptions for different deployment scenarios: 2 interference cells for homogeneous deployment assumptions and 1 interference cell for heterogeneous deployment assumptions
[bookmark: _Hlk92182815]We support to cover both 1 cell and 2 cells. Same time, to save the total test case number, we are fine to use different cell number assumptions for different deployment scenarios. Therefore, we support the option 3.
Proposal 5: Cover both 1 cell and 2 cells for the MMSE-IRC testing. Fine to use different assumptions for different deployment scenarios: 2 interference cells for homogeneous deployment assumptions and 1 interference cell for heterogeneous deployment assumptions.

INR values for asynchronous network (if introduced)
Status in the WF in [1]:
· Option 1: DIP1= -2.23dB and DIP2= -8.06dB (INR1=3.87dB and INR2= -1.96dB)
· Option 2: Reuse INR values options from sync scenario
· Other options are not precluded
We do not think there will be big difference between sync and async scenarios in terms of INR values. We support to reuse the same INR value we use for sync scenarios.
Proposal 6: For the INR values for asynchronous network, reuse INR values options from sync scenario.

Interference modelling in PDCCH region
Status in the WF in [1]:
· Option 1: NR interference model to have unallocated RE’s in control region filled with QPSK randomly modulated symbols with random precoding for the number of antenna ports in the requirement scenario.
· Option 2: No interference signal in PDCCH region
· Option 3: Assume PDCCH transmission from interference cells
We think that under practical ICI scenario, the serving cell PDCCH may also be overlapped with the neighbour cell PDCCH since they are using the same symbol. Same time, we do not think it is practical to have the test that all REs of the serving cell PDCCH are interfered. 
Considering the above, we support to simply assume PDCCH transmission from the interference cells in the test.
Proposal 7: Assume PDCCH transmission from the interference cells in the test.

2.3  Interference model
UE feature list, capability signalling and release independence
Status in the WF in [1]:
· Option 1: No need to introduce new UE feature, requirements release independent from Rel-15
· Option 2: Optional without UE capability signalling and applicable from Rel-17
· Option 3: Optional without UE capability signalling and applicable from Rel-15
· Option 3a: Optional without UE capability signalling for Rel-15/16 UE and mandatory from Rel-17
· RAN4 will make decision on RAN4#102-e meeting with above options
We support option 1 since MMSE-IRC receiver is the baseline assumption from Rel-15. 
Proposal 8: No need to introduce new UE feature for MMSE-IRC receiving for ICI scenario, requirements release independent from Rel-15.

3. Conclusions
In this paper, we give our views on the remaining open issues. The following proposals are given for PDSCH demodulation requirements:
Observation 1:  There is clear performance degradation for MMSE-IRC in async scenario compared with sync scenario, due to the lower accuracy of Rnn estimation.
Proposal 1: Include MMSE-IRC performance requirements for async FDD scenarios, to better verify the UE MMSE-IRC implementation since we cannot always assume the real networks are well synchronized.
Proposal 2: Fine to have the following applicability rule to ensure the test number will not be increased:
· For 2Rx/4Rx UE that only support FDD mode, we can have 1 HomNet test for aync scenario and 1 HetNet test for sync scenario.
· For 2Rx/4Rx UE that support both FDD and TDD modes, we can have 1 test for HomNet FDD async and 1 test for HetNet TDD sync respectively.
Proposal 3: Support using aligned SSB configuration for HomNet and we are fine to use either same or different SSB configuration for HetNet scenario.
Observation 2: We have agreed to use INR 5.49dB with 1 interference cell cases for HomNet scenario, we think it will be reasonable to configure higher INR value for HetNet scenario.
Proposal 4: INR 7.58 dB for 1 interference cell for HetNet scenario is slightly preferred by us.
Proposal 5: Cover both 1 cell and 2 cells for the MMSE-IRC testing. Fine to use different assumptions for different deployment scenarios: 2 interference cells for homogeneous deployment assumptions and 1 interference cell for heterogeneous deployment assumptions.
Proposal 6: For the INR values for asynchronous network, reuse INR values options from sync scenario.
Proposal 7: Assume PDCCH transmission from the interference cells in the test.
Proposal 8: No need to introduce new UE feature for MMSE-IRC receiving for ICI scenario, requirements release independent from Rel-15.
4. References
R4-2203008, Way Forward on general and PDSCH demodulation requirements for inter-cell interference MMSE-IRC, Intel, RAN4 #101-bis-e, Jan 2022.
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