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1. Introduction
In the RAN4#100-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]:
· Previous meeting status
· Synchronized for FDD and TDD
· FFS asynchronized for FDD
· Way forward
· Keep previous meeting agreements
· Interested companies are encouraged to provide view on test setup for asynchronized FDD scenarios (especially, time and frequency offsets)

Following time and frequency offsets are used in the phase I evaluation for the LTE inter-cell interference for CRS-IM for sync network [2]:
· Time offset: The serving cell is 3 us and -1 us for interfering cell 1 and cell 2 respectively
· Frequency shift: The serving cell is 300 Hz and -100 Hz for interfering cell 1 and cell 2 respectively.
[bookmark: _Hlk85533014]Firstly, for the requirement definition for MMSE-IRC for inter-cell interference for synchronized network, we propose to reuse the same time and frequency offsets for CRS-IM as above. 
[bookmark: _Hlk85533092][bookmark: _Hlk85533052]For async networks, since gNBs will not align their slots in time domain, the time offsets between 2 cells may be as large as 0.5 slots, which means UE will suffer from completely different interference within one slot. In such case, UE should implement different IRC processing such as separate Rnn estimation for the first and second half of the slot. Therefore, to verify the different UE IRC processing under async scenario, we propose to additionally include async FDD scenario for MMSE-IRC receiver for suppressing inter-cell interference.
Proposal 1: For the requirement definition for MMSE-IRC for inter-cell interference for synchronized network, reuse the same time and frequency offsets for CRS-IM:
· Time offset: The serving cell is 3 us and -1 us for interfering cell 1 and cell 2 respectively
· Frequency shift: The serving cell is 300 Hz and -100 Hz for interfering cell 1 and cell 2 respectively.
Observation 1: For async networks, UE will suffer from completely different interference within one slot. In such case, UE should implement different IRC processing in the slot.
Proposal 2: Additionally include async FDD scenario for MMSE-IRC receiver for suppressing inter-cell interference.

SSB configuration
Status in the WF in [1]:
· Previous meeting status
· Option 1: All SSBs (serving cell and interference cell(s)) are in the same time/frequency resources
· Option 2: Serving cell SSB and interference cell(s) SSB(s) are in the different time/frequency resources
· Way forward
· Keep both options for further discussion
For the SSB configuration, we support Option 1 to use same time/frequency resource for different cells for the following reasons:
1) Option 1 is the most popular SSB configuration, and we wonder whether there exists SSB configurations like option 2 in the real NR network.
2) In LTE, synchronizing RS including PSS, SSS are naturally aligned for all cells, which did not cause performance degradation for the LTE MMSE-IRC receiver demodulation requirement definition.
3) We noticed that in the last meeting, there were companies provide simulation result shows that under ICI scenario, SNR working points for PBCH decoding will be decreased. However, for our PDSCH demod requirement definition, it is the UE synchronizing process that may impact the UE demodulation performance. Currently, it is still not clear whether ICI will have big impact to the UE synchronizing process.
Proposal 3: For SSB, support Option 1 to use same time/frequency resource for different cells.

Propagation condition
Status in the WF in [1]:
· Previous meeting status
· Consider TDLA30-10 and TDLC300-100 channel models for evaluation purpose and select only one for requirements definition
· Way forward
· Keep previous meeting agreements
· Interested companies are encourage to provide views on down-selection criteria
Frequency selective channel model can better verify the accuracy of UE interference covariance matrix estimation. It is also worth noted that in LTE IRC receiver test, frequency selective channel model (EVA) is also used. Therefore, we propose to use TDLC300-100 channel model for the target and interference cells. 
Proposal 4: Use TDLC300-100 channel model for the target and interference cells.

2.2  Target PDSCH parameter
MCS
Status in the WF in [1]:
· Performance measurement point
· Option 1: SINR at 70% TP
· Option 2: SNR at 70% TP
· Previous meeting status
· Use MCS 4 (QPSK, CR=0.3) and MCS 13 (16QAM, CR=0.5) for initial simulation purpose 
· Further discuss MCS for requirements definition 
· Consider MCS corresponding to QPSK and 16QAM modulation formats
· Way forward
· Down selection between MCS 4 and MCS 13 based on results for agreed INR values based on the following criteria
· Option 1: Testable performance benefit (i.e. > 1 dB) of MMSE-IRC vs MMSE-MRC
· Option 2: SINR is not lower than -6 dB
· Option 3: Consider the difference between SNR and INR to avoid possible handover (SNR-INR > -3dB)
· Option 4: SNR > INR
· Other options are not precluded
· Using of multiple options is not precluded
· Interested companies are encouraged to provide views on criteria for MCS down selection
[bookmark: _Hlk85548155][bookmark: _Hlk85548194]From test coverage point of view, we propose to cover both 16QAM and QPSK because with MMSE-IRC receiver, UE can be scheduled either modulation orders under ICI scenario. We noticed that in the last meeting, there were simulation results show that the SINR point for some 4Rx MMSE-IRC cases is as low as -10dB. In that case, we can use higher MCS index with higher code rate instead of MCS 4 to have higher SINR point, i.e., MCS 9.
At the same time, to control the total number of new test cases, we are ok to cover 16QAM and QPSK in different new test cases. For example, 16QAM for 4Rx and QPSK for 2Rx cases.
Proposal 5: Cover 16QAM and QPSK in different new test cases to balance the test coverage and test case number.
Proposal 6: For QPSK, use higher MCS index with higher code rate instead of MCS 4 to have higher SINR point, i.e., MCS 9.

2.3  Interference model
INR values for Homogeneous deployment assumptions
Status in the WF in [1]:
· Way forward
· Option 1: INRs 5.43 and -1.50 dB in case of 2 interference cells and INR 3.1 dB in case of 1 interference cell
· Option 2: INRs 7.77 and 2.29 dB in case of 2 interference cells and FFS in case of 1 interference cell
· Option 3: INRs 13.91 and 3.34 dB in case of 2 interference cells and FFS in case of 1 interference cell
· Other options are not precluded
We support option 1 to reuse the interference value assumptions for LTE. The agreed interference value in LTE was obtained by all companies’ simulation results at that time, and the performance gain of MMSE-IRC receiver has already been verified under DIP1/2 = -1.73/-8.66 dB.
Proposal 7: For the INR values for HomNet scenario, use INRs 5.43 and -1.50 dB in case of 2 interference cells and INR 3.1 dB in case of 1 interference cell.

Number of explicitly modeled interference cells
Status in the WF in [1]:
· Companies are encouraged to check performance with 1 and 2 interference cells for initial simulations
· Further discuss the assumptions for requirements definition
We support to cover both 1 cell and 2 cells. With 2 cells, the interference signal is different from that of 1 cell with higher power level because in that case, the interference is from different directions with different precoding matrix.
Proposal 8: We support to cover both 1 cell and 2 cells.

Whether to consider HetNet Scenario
Status in the WF in [1]:
· Deployment for initial simulations
· Consider Homogeneous deployment assumptions
· FFS whether for consider HetNet deployment assumptions
· INR values for HetNet deployment assumptions for initial simulations (in case HetNet is agreed)
· Option 1: INRs 11.39 and 5.45 dB (DIPs -1.23 and -7.16 dB)
· Other options are not precluded
We support to cover HetNet scenarios. In HetNet with co-channel micro cells, the interference will be severer, and MMSE-IRC can help suppress the inference.
As for the interference profile for HetNet scenario, the interference profile from LTE NAICS can be used for initial simulation purpose under this scenario, i.e., INRs 11.39 and 5.45 dB (DIPs -1.23 and -7.16 dB).
At the same time, we understand that the main different for this HetNet requirement will be the higher interference power level compared with that of HomNet scenario. Both considering the test coverage and not duplicate the IRC test with purely increasing the interference power, we are ok to cover HomNet and HetNet scenarios in different test cases with different antenna configuration, e.g., define HomNet IRC receiving requirements for 2Rx test case and define HetNet receiving requirements for 4Rx test case.
Proposal 9: Additionally cover HetNet scenarios and the interference profile from LTE NAICS can be used for initial simulation, i.e., INRs 11.39 and 5.45 dB (DIPs -1.23 and -7.16 dB).
Proposal 10: Both considering the test coverage and not duplicate the IRC test with purely increasing the interference power, ok to cover HomNet and HetNet scenarios in different test cases with different antenna configuration, e.g., define HomNet IRC receiving requirements for 2Rx test case and define HetNet receiving requirements for 4Rx test case.

2.4	TRS-IC/IM processing
Status in the WF in [1]:
· [bookmark: _Hlk85550379]Further discuss whether to add in the simulation assumptions the clarification that no TRS interference cancellation/mitigation is considered for inter-cell MMSE-IRC requirements definition
· No such clarification will be added in the TS 38.101-4
· Interested companies are encouraged to check with performance for scenarios with and without TRS-IC/IM
If there are companies’ simulation results show that the interfered TRS will impact the UE synchronizing, and leads to PDSCH demodulation performance degradation, we are ok to add such clarification only in the simulation assumptions.
Proposal 11: If there are companies’ simulation results show that the interfered TRS will impact the UE synchronizing, and leads to PDSCH demodulation performance degradation, we are ok to add such clarification only in the simulation assumptions.

2.5	Release independence
Status in the WF in [1]:
· RAN4 discuss whether the UE demodulation with inter-cell interference is released independent from Rel-15 or not, after RAN4 agree with the detailed simulation assumption
[bookmark: _Hlk85550597]The UE demodulation requirements under inter-cell interference should be released independent from Rel-15 because in our Rel-15 requirement definition work, MMSE-IRC has agreed to be the baseline receiver.
Proposal 12: The UE demodulation requirements under inter-cell interference should be released independent from Rel-15.
3. Conclusions
The following proposals were given for PDSCH demodulation requirements:
Proposal 1: For the requirement definition for MMSE-IRC for inter-cell interference for synchronized network, reuse the same time and frequency offsets for CRS-IM:
· Time offset: The serving cell is 3 us and -1 us for interfering cell 1 and cell 2 respectively
· Frequency shift: The serving cell is 300 Hz and -100 Hz for interfering cell 1 and cell 2 respectively.
Observation 1: For async networks, UE will suffer from completely different interference within one slot. In such case, UE should implement different IRC processing in the slot.
Proposal 2: Additionally include async FDD scenario for MMSE-IRC receiver for suppressing inter-cell interference.
Proposal 3: For SSB, support Option 1 to use same time/frequency resource for different cells.
Proposal 4: Use TDLC300-100 channel model for the target and interference cells.
Proposal 5: Cover 16QAM and QPSK in different new test cases to balance the test coverage and test case number.
Proposal 6: For QPSK, use higher MCS index with higher code rate instead of MCS 4 to have higher SINR point, i.e., MCS 9.
Proposal 7: For the INR values for HomNet scenario, use INRs 5.43 and -1.50 dB in case of 2 interference cells and INR 3.1 dB in case of 1 interference cell.
Proposal 8: We support to cover both 1 cell and 2 cells.
Proposal 9: Additionally cover HetNet scenarios and the interference profile from LTE NAICS can be used for initial simulation, i.e., INRs 11.39 and 5.45 dB (DIPs -1.23 and -7.16 dB).
Proposal 10: Both considering the test coverage and not duplicate the IRC test with purely increasing the interference power, ok to cover HomNet and HetNet scenarios in different test cases with different antenna configuration, e.g., define HomNet IRC receiving requirements for 2Rx test case and define HetNet receiving requirements for 4Rx test case.
Proposal 11: If there are companies’ simulation results show that the interfered TRS will impact the UE synchronizing, and leads to PDSCH demodulation performance degradation, we are ok to add such clarification only in the simulation assumptions.
Proposal 12: The UE demodulation requirements under inter-cell interference should be released independent from Rel-15.
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