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1. Introduction
In the RAN4#102-e meeting, the test parameters for MMSE-IRC receiver for suppressing inter-cell interference were discussed, and the WF was approved in [1].
[bookmark: _Hlk101359330]In this paper, we give our views on the remaining open issue on the interference modeling in PDCCH region.
2. Discussion
In this section, we give our views on the remaining open issue on the interference modeling in PDCCH region..
Interference modelling in PDCCH region
Status in the WF in [1]:
· Considered options
· Option 1: Reuse the LTE PDSCH IRC testing approach. 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: Assume PDCCH transmission from interference cells
· Option 3: Assume PDCCH transmission from interference cells and use non-overlapping PDCCH configurations. Use parameters in Table 2-4 from R4-2205789 as PDCCH configurations
· Option 4: Assume Option 3 when SSB is non-colliding and Option 2 when SSB is colliding.
· Companies are encouraged to check the impact of PDCCH decoding on PDSCH performance
· Companies are encouraged to check whether there are any RRM related issues (RLM, RLF) for one of considered options
Firstly, we believe it is not practical to assume that only the PDSCH signals between cells are overlapped in the test under inter-cell interference scenarios.
Secondly, as we look back the LTE test setup for MMSE-IRC (enhanced performance requirements Type-A), all unallocated REs in the control region of the interference cells are filled with random QPSK signals, as per B.5.2 in TS 36.101. No testability issue was occurred at that time. There is no big difference between NR and LTE in terms of PDCCH design.
	For unallocated REs in the control region, precoding for transmit diversity for the number of antenna ports in the requirement scenario shall be applied to QPSK randomly modulated layer symbols, as specified in subclause 6.3.4.3 of [4]. The EPRE ratio for these REs shall be as defined for PDCCH in Annex C.3.2.



Thirdly, there are concerns from some companies that overlapped PDCCH signals between cells may impact the PDCCH decoding performance. We have following numerical investigation on whether PDCCH decoding performance will be impacted:
Based on our simulation result provided in [2], MMSE-IRC can achieve 70% max TP at SNR = 12.2dB =16.6(real) under FDD 2T2R HomNet TDLC300-100 scenario. With the agreed INR values for HomNet scenario (INR1 = 7.77dB = 5.98 and INR2 = 2.29dB = 1.69), the effective SINR on each RE will be 16.6/(5.98 + 1.69 + 1) = 2.8 dB. 
Meanwhile, according to the defined PDCCH demodulation test requirement in TS38.101-4, UE can achieve 1% Pm-dsg at SNR = -1.3dB under 2T2R AL8 TDLC300-100 test setup which is similar with the agreed IRC FDD 2T2R test setup:
	Table 5.3.2.1.2-1: Minimum performance for PDCCH with 15 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10 
	24
	2
	4
	R.PDCCH. 1-2.2 FDD
	TDLC300-100
	2x2 Low
	1
	2.0

	2
	10 
	48
	2
	8
	R.PDCCH. 1-2.5 FDD
	TDLC300-100
	2x2 Low
	1
	-1.3

	3
	10 
	48
	1
	8
	R.PDCCH.1-1.3 FDD
	TDLA30-10
	2x2 Low
	1
	-0.2






With the above analysis, we believe PDCCH should be very robust under the MMSE-IRC test we will define. No testability issue will be occurred.
Considering the above, we have the following observations and proposal:
Observation 1: It is not practical to assume that only the PDSCH signals between cells are overlapped in the test under inter-cell interference scenarios.
Observation 2: All unallocated REs in the control region of the interference cells are filled with random QPSK signals in the LTE test setup for MMSE-IRC. There is no big difference between NR and LTE in terms of PDCCH design.
Observation 3: On each RE including the PDCCH region, the MMSE-IRC test will be executed under the SINR which is much larger than the required S(I)NR that achieves 1% Pm-dsg of PDCCH by more than 3dB. PDCCH should be very robust under the MMSE-IRC test. No testability issue will be occurred.
Proposal 1: Reuse the LTE PDSCH IRC testing approach for NR MMSE-IRC testing as specified in B.5.2 in TS 36.101: For unallocated REs in the control region, precoding for transmit diversity for the number of antenna ports in the requirement scenario shall be applied to QPSK randomly modulated layer symbols.

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: It is not practical to assume that only the PDSCH signals between cells are overlapped in the test under inter-cell interference scenarios.
Observation 2: All unallocated REs in the control region of the interference cells are filled with random QPSK signals in the LTE test setup for MMSE-IRC. There is no big difference between NR and LTE in terms of PDCCH design.
Observation 3: On each RE including the PDCCH region, the MMSE-IRC test will be executed under the SINR which is much larger than the required S(I)NR that achieves 1% Pm-dsg of PDCCH by more than 3dB. PDCCH should be very robust under the MMSE-IRC test. No testability issue will be occurred.
Proposal 1: Reuse the LTE PDSCH IRC testing approach for NR MMSE-IRC testing as specified in B.5.2 in TS 36.101: For unallocated REs in the control region, precoding for transmit diversity for the number of antenna ports in the requirement scenario shall be applied to QPSK randomly modulated layer symbols.
4. References
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