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1	Introduction
In last meeting, RAN4 had discussed UE demodulation requirements of MMSE-IRC receiver for suppressing inter-cell interference. The WF for PDSCH demodulation requirements for inter-cell interference MMSE-IRC is agreed in [1]. 
In this contribution, we will continue to discuss the remaining issues on MMSE-IRC receiver for suppressing inter-cell interference.
2	Common test parameters
SSB configuration
In last meeting, one of the remaining issues for test parameters is SSB configuration. 
	· 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


From our understanding, the requirement is defined based on the SSB overlapping configuration for RSRP, cell detection and SBI detection in RRM session[2]. In addition, MIB decoding requirement is deduced based on multiple trials[3]. Thus, SSB configuration doesn’t impact the overall PBCH decoding performance due to multiple trials.
[bookmark: _Ref85354773]Observation 1: All SSBs (serving cell and interference cell(s)) in the same time/frequency resources had already agreed in RAN4 to define RRM requirements with SINR=-6dB(target cell SNR=1dB and interfering cell SNR=-6dB).
According to the observation, RRM requirements ensure to acquire SSB even if SINR=-6dB where the target cell SNR=1dB and interfering cell SNR=6dB. Based on our simulation results, we assume the serving cell SNR will become much higher than the interference cell(s) for UE demodulation requirements. Therefore, we don’t see any issues on the colliding SSB configurations.  
[bookmark: _Ref85354776]Observation 2: MIB decoding requirement is defined based on multiple trials other than one shot.
Furthermore, considering good cross-correlation characteristics for SSB designed by RAN1, UE can still have acceptable time/frequency tracking performance even if the SSBs from inter-cells are fully collided with the serving cells.
Some companies suggest to further consider different configurations for SSBs in different cells. However, different SSB configurations for different cells will introduce the additional cell planning efforts for operators. At the same time, considering NR network will be widely deployed, colliding SSBs between different cells is very hard to avoid in practical networks. Therefore, it’s highly possible to configure multiple SSBs in the same occasions between serving cells and inter-cells. We propose to apply the same SSB configuration (SSB index 0, slot #0 with periodicity 20 ms) for interfering inter-cells as legacy Rel-15 test case. 
[bookmark: _Ref70863721]Proposal 1: RAN4 to define the test cases with the same SSB time/frequency resources for interfering inter-cells.
3	Interference model
Number of explicitly modeled interference cells
Another open issue in last meeting is the number of explicitly modeled interference cells. 
	· Option 1: 1 interference cell for all tests
· Option 2: 2 interference cells for all tests
· Option 3: Use different assumptions for different deployment scenarios: 2 interference cells for homogeneous deployment assumptions and 1 interference cell for heterogeneous deployment assumptions


In legacy LTE IRC test cases, explicit modelling of 2 interference cells is applied. From our understanding, 2 interference cells modeling is a good trade-off between test complexity and practical conditions. However, to consider real deployment mentioned by other companies, we’re fine to use different assumptions for different deployment scenarios.
[bookmark: _Ref91778726]Proposal 2: RAN4 to use 2 interference cells for homogeneous deployment assumptions and 1 interference cell for heterogeneous deployment assumptions.  
Time offsets for synchronized network 
In last meeting, the time offset for sync. network was discussed.
	· Option 1: The serving cell is 3 us for interfering cell 1 and -1 us for interfering cell 2 (in case modeled)
· Option 2: The serving cell is 1 us for interfering cell 1 and -0.25 us for interfering cell 2 (in case modeled)
· Other options are not precluded


The synchronized network’s definition in TS38.133 is 3us because the agreed TAE for gNB is 3us in the worst case (inter-band CA or intra-band non-contiguous CA). Therefore, we propose to define the test case based on the option 1.
[bookmark: _Ref95063101]Proposal 3: RAN4 to define TDD test case with 3 us for interfering cell 1 and -1 us for interfering cell 2. 
4	Scenario 2: Non-slot-based transmission
In last meeting, some companies suggested starting the discussion on scenario 2. 
	· Further discuss whether to define requirements for scenario 2
· For information, interested companies can check proposals 8-10 from R4-2200512 and comments in Sections 1.3.1.7 – 1.3.1.10 from R4-2203109


 
Not-slot-based transmission is mainly for URLLC service. It is only of benefit for UE to be able to mitigate interference from different slot lengths if the slot length will be varied and different between different cells for a high proportion of the time. However, we don’t think NW schedules URLLC service frequently at least for FR1 wide area in Rel-17.
Furthermore, some companies proposed to simply define the performance requirement based on covariance matrix from the first DMRS for demodulation the first half of slot and from the second DMRS for demodulation the second half of slot. However, RAN4 had already agreed that the baseline receiver for scenario 1 (slot-based transmission) is up to UE implementation. Thus, it implies UE may need to adaptively switch between the receiver for scenario 1 and scenario 2. However, the transmission model in neighbour cell is unknown to UE. Thus, it’s impossible for UE to adaptively switch the receiver mode between scenario 1 and scenario 2. One of the possible solutions is NW to configure the possible UE assistance information which is statically configured by RRC signalling. On the contrary, as mentioned above, non-slot-based transmission is mainly for URLLC service which is a dynamic scheduling based on DCI. Therefore, the configuration mismatch highly happens which will result in weak performance for IRC receiver in multiple cells scenario.
[bookmark: _Ref95077812]Observation 3: UE cannot adaptively switch the receiver type between scenario 1 and scenario 2 because UE doesn’t know the transmission model in neighbour cells.
[bookmark: _Ref95077816]Observation 4: NWA is useless due to dynamic scheduling for URLLC service.
The last but the most important thing is that considering the time pressure of this WI, there are still lots of open issues which have higher priority, especially for CRS-IM topic, and RAN4 even didn’t start any effective discussion on non-slot-based transmission traffic model, receiver algorithm and meaningful scenarios. We anticipate that RAN4 will spend lots of time to align the proposals among companies which cannot be closed on time in this release. Therefore, we propose to deprioritize the scenario 2 discussion in Rel-17.
[bookmark: _Ref95077310]Proposal 4: RAN4 to deprioritize the scenario 2 discussion in Rel-17.  
5	UE feature list
In last meeting, UE feature list was widely discussed as follow. 
	· 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


From our understanding, IRC receiver is the baseline receiver in NR. The Rel-17 demodulation performance requirements should be considered as the continue work from Rel-15. During the meeting, some companies think the agreements in Rel-15 is unclear and the UE has already been put on the market. A reasonable solution is to define the feature as optional for Rel-15/16 UEs. However, considering IRC receiver is a baseline receiver which is powerful for interference mitigation in multiple cell scenarios, it should be defined as the mandatory feature from Rel-17.
[bookmark: _Ref95063105]Proposal 5: RAN4 to define Rel-17 PDSCH demodulation with inter-cell interference requirements as optional without UE capability signalling for Rel-15/16 UE and mandatory from Rel-17.   
6	Summary
In this contribution, we further discuss the remaining issues on UE demodulation requirements of MMSE-IRC receiver for suppressing inter-cell interference and share the initial simulation results for MMSE-IRC receiver.
Observation 1: All SSBs (serving cell and interference cell(s)) in the same time/frequency resources had already agreed in RAN4 to define RRM requirements with SINR=-6dB(target cell SNR=1dB and interfering cell SNR=-6dB).
Observation 2: MIB decoding requirement is defined based on multiple trials other than one shot.
Observation 3: UE cannot adaptively switch the receiver type between scenario 1 and scenario 2 because UE doesn’t know the transmission model in neighbour cells.
Observation 4: NWA is useless due to dynamic scheduling for URLLC service.
Proposal 1: RAN4 to define the test cases with the same SSB time/frequency resources for interfering inter-cells.
Proposal 2: RAN4 to use 2 interference cells for homogeneous deployment assumptions and 1 interference cell for heterogeneous deployment assumptions.
Proposal 3: RAN4 to define TDD test case with 3 us for interfering cell 1 and -1 us for interfering cell 2.
Proposal 4: RAN4 to deprioritize the scenario 2 discussion in Rel-17.
Proposal 5: RAN4 to define Rel-17 PDSCH demodulation with inter-cell interference requirements as optional without UE capability signalling for Rel-15/16 UE and mandatory from Rel-17.
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