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1 Introduction
In RAN4#101-bis-e, a way forward for PDSCH demodulation requirements for inter-cell interference MMSE-IRC was agreed [1]. In this contribution, we present simulation results based on the agreed simulation assumptions and provide our views for the outstanding issues. 
2 Discussion
	Network type
· 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.


For the asynchronous scenario, the interference on the symbols within one slot in the serving cell would be different due to different precoders across slots in the interference cell. However, we think the IRC processing is agnostic to the time offset, which means that UE perform the same IRC processing under both synchronous and asynchronous scenario. Also, according to the simulation results for asynchronous scenario in [2], there are degradation for the performance of MMSE-IRC, MMSE-MRC and MMSE-IRC gain considering different precoder pattern in interference cell. Especially for the case of random per-slot interference precoder which is usually adopted in RAN4, compared to the results with synchronous scenario, there is almost no performance loss for MRC processing but nonnegligible performance loss for IRC processing. Hence, compared to the synchronous scenario, it is more difficult to differentiate whether UE applies IRC or MRC processing. For the case of fixed and periodic precoder in [2], we think it is too artificial and not so realistic. We also provide our results as below considering different INR values and random per-slot interference precoder.

Table 1. Summary of simulation results for asynchronous scenario.
	configuration
	

	
	Sync
	Async
	MMSE-IRC gain [dB]

	INR1
	INR2
	# Rx
	MRC
	IRC
	MRC
	IRC
	Sync
	Async

	3.87
	-1.96
	2
	12.2
	11.4
	12.2
	11.5
	0.8
	0.7

	
	
	4
	9.0
	7.0
	9.1
	7.1
	2.0
	2.0

	5.43
	-1.5
	2
	13.4
	11.8
	13.4
	12.3
	1.6
	1.1

	
	
	4
	9.7
	7.4
	9.7
	7.9
	2.3
	1.8

	7.77
	2.29
	2
	15.2
	13.4
	15.2
	13.9
	1.8
	1.3

	
	
	4
	11.8
	8.3
	11.6
	8.9
	3.5
	2.7

	11.39
	5.45
	2
	17.1
	13.8
	17.2
	14.4
	3.3
	2.3

	
	
	4
	13.3
	6.7
	13.5
	7.4
	6.6
	6.1



From our simulation results, it can also show that the MMSE-IRC gain decrease when considering asynchronous scenario. Hence, according to the above observations, we prefer to define test cases for synchronous network only.
Observation 1: Compared to the results with synchronous scenario, there is almost no performance loss for MRC processing but nonnegligible performance loss for IRC processing.
Observation 2: Compared to synchronous scenario, the MMSE-IRC gain decrease when considering asynchronous scenario and random per-slot interference precoder.
Observation 3: With the decreased MMSE-IRC gain, it is more difficult to differentiate whether UE applies IRC or MRC processing. 
Proposal 1: Support option1 to define test cases for synchronized network only. 

	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
· [bookmark: _Hlk95427689]Option 3: Use different assumptions for different deployment scenarios: SSB Option 1 for homogeneous deployment assumptions and SSB Option 2 for heterogeneous deployment assumptions


In the previous RAN4 discussion, some company mentioned that all SSB are in the same time/frequency is a real network deployment. However, some company had concerns about the PBCH performance for the scenario of heterogeneous network. Hence, we think it can go for option 3 to move forward.
Proposal 2: Support option3 to use different assumptions for different deployment scenarios: SSB Option 1 for homogeneous deployment assumptions and SSB Option 2 for heterogeneous deployment assumptions.

	Requirements for 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


There could be many different PDSCH allocation pattern for non-slot-based transmission, except the case of half slot transmission. Hence, we think UE will need more advanced processing capability. Consider that signaling related aspects must be finalized by February RAN4 meeting. Hence, we suggest not to define requirements for scenario 2 in Rel-17. 
Proposal 3: Do not define requirements for scenario 2 in Rel-17.

	UE feature list, capability signalling and release independence
· 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
· [bookmark: _Hlk95432715]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


To address the concern that there is no co-channel interference considered in Rel-15/16 and extra testing cost for Rel-15/16 UEs. We can go for “Optional without UE capability signalling for Rel-15/16 UE”. Besides, the capability for interference rejection is essential for cellular system. We think it should be mandatory from Rel-17. Therefore, we support Option 3a.
Proposal 4: Support Option 3a: Optional without UE capability signalling for Rel-15/16 UE and mandatory from Rel-17.
3 Simulation Results for Synchronous Scenario 
The summary for simulation results is shown in Table 1 below. 
Table 1. Summary for the simulation results
	Duplex mode
	Channel model
	Number of UE Rx antenna
	INR1
	INR2
	MCS
	SNR for 70% of Max T-put
	Gain
	Corresponding SINR for SNR

	
	
	
	
	
	
	MMSE-IRC
	MMSE-MRC
	
	

	FDD
	TDLA
30-10
	2 Rx
	11.39
	5.45
	MCS13
	13.8
	17.1
	3.3
	1.2

	
	
	
	4.84
	N/A
	MCS 13
	9.5
	11.0
	1.5
	3.4

	
	
	4 Rx
	11.39
	5.45
	MCS 13
	6.7
	13.3
	6.6
	-5.9

	
	
	
	4.84
	N/A
	MCS 13
	5.0
	7.6
	2.6
	-1.1

	
	TDLC
300-100
	2 Rx
	7.77
	2.29
	MCS 13
	13.4
	15.2
	1.8
	4.0

	
	
	
	5.49
	N/A
	MCS 13
	11.1
	12.6
	1.5
	4.5

	
	
	4 Rx
	7.77
	2.29
	MCS 13
	8.3
	11.8
	3.5
	-1.1

	
	
	
	5.49
	N/A
	MCS 13
	6.5
	9.1
	2.6
	-0.1



4 Conclusion
In this contribution, we provide simulation results for PDSCH requirements under the scenario of inter-cell interference. Also, we provide our views on the remining issues. The proposals are summarized as below:
Observation 1: Compared to the results with synchronous scenario, there is almost no performance loss for MRC processing but nonnegligible performance loss for IRC processing.
Observation 2: Compared to synchronous scenario, the MMSE-IRC gain decrease when considering asynchronous scenario and random per-slot interference precoder.
Observation 3: With the decreased MMSE-IRC gain, it is more difficult to differentiate whether UE applies IRC or MRC processing. 
Proposal 1: Support option1 to define test cases for synchronized network only. 
Proposal 2: Support option3 to use different assumptions for different deployment scenarios: SSB Option 1 for homogeneous deployment assumptions and SSB Option 2 for heterogeneous deployment assumptions.
Proposal 3: Do not define requirements for scenario 2 in Rel-17.
Proposal 4: Support Option 3a: Optional without UE capability signalling for Rel-15/16 UE and mandatory from Rel-17.
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