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1. Introduction
In RAN4#89 NR PDCCH demodulation requirements were discussed and way forward [1] was agreed. The open items are listed below.
	Test case with AL=16 and 4Rx
· For FR1 15 kHz (case 14): further evaluate under TDL-A with MIMO correlation ULA medium A for AL=16 under 4Rx, decide in next RAN4 meeting for whether introducing test cases with AL 16 under 4Rx.
· For FR1 30 kHz (case 15a): Introducing test cases AL 16 with 4Rx 
· TDL-C with ULA medium A(baseline)
· TDL_A with ULA medium A
· Decided above two options based on evolution results 

Test cases with 4Rx and interleaved CCE-to-REG Mapping
· Option 1: REG bundle size =2, CORESET BW = 102 
· Option 2: REG bundle size =6, CORESET BW = 90 
· Further check the details simulation assumption and results among companies and decide in next meeting.



In [2] we present simulation results for agreed test cases. In this contribution we present our views on the open issues related to NR PDCCH demodulation requirements. 

2. Discussion
In [2] we provide simulation results for alignment for the test cases discussed and agreed in RAN4#89 [1]. The open items that need to be addressed are:
· Test cases with AL=16 with 4Rx
· Test cases with 4Rx with interleaved CCE-to-REG mapping

2.1 Test cases with AL 16
In RAN4#89 the test cases with AL=16 with 2Rx were agreed to be introduced, but test cases with 4Rx were FFS due to low operating SNR. For test cases with AL=16 and 4Rx it was recommended to evaluate the performance with Med-A antenna correlation and check the feasibility of introducing requirements.
Table 1: Simulation results for 4Rx test cases with AL=16

	Test No.
	SCS (KHz) 
	Format
	CORESET
RB
	Payload
	CORESET time
 duration
	AL
	CCE-to-REG 
Mapping
	Prop
condition
	Ant config 
	
SNR @ 1% Pm-dsg

	14
	15
	1_0
	48
	39
	2
	16
	Non-interleaved
	TDLA30; 10Hz
	1x4 Low
	-7.26

	14a
	15
	1_0
	48
	39
	2
	16
	Non-interleaved
	TDLA30; 10Hz
	1x4 Med-A
	-4.50

	15
	30
	1_0
	48
	41
	2
	16
	Non-interleaved
	TDLC300; 100Hz
	1x4 Low
	-8.85

	15a
	30
	1_0
	48
	41
	2
	16
	Non-interleaved
	TDLC300; 100Hz
	1x4 Med-A
	-7.10

	15b
	30
	1_0
	48
	41
	2
	16
	Non-interleaved
	TDLA30; 10Hz
	1x4 Med-A
	-4.77


For test cases 14, 15 with low antenna correlation the operating SNR is quite low. With Med-A correlation and TDLA30 channel we observe that the operating SNR is more reasonable. Using the parameter setting of 14a and 15b for the test cases with AL=4 and 4Rx, it may be feasible to introduce requirements with 4Rx and AL=16.
Observation #1: For 4Rx with AL=16, operating SNR is reasonable with TDLA30-10Hz channel and Medium-A antenna correlation
Proposal #1: Introduce 4Rx test cases with AL=16 with channel model as TDLA30-10Hz and Medium-A antenna correlation  
2.2 Test cases with Interleaved CCE-to-REG mapping
In RAN4#89 the REG bundle size for 4Rx test cases with interleaved CCE-to-REG mapping was FFS. It was agreed to evaluate the performance of test cases # 6, 7 with 4Rx with REG bundle size of {2, 6}. The simulation results for 4Rx test cases with interleaved REG bundle sizes are captured in the table below.

	Test No.
	SCS (KHz)
	Format
	CORESET
RB
	Payload
	CORESET time
 duration
	AL
	CCE-to-REG 
Mapping
	REG bundle
 size
	CORESET-interleaver-size
	Prop
condition
	Ant config
	
SNR @ 1% Pm-dsg

	6
	30
	1_0
	102
	41
	1
	2
	Interleaved
	2
	3
	TDLA30; 10Hz
	1x4 Low
	0.46

	6a
	30
	1_0
	90
	41
	1
	2
	Interleaved
	6
	3
	TDLA30; 10Hz
	1x4 Low
	0.35

	7
	30
	1_1
	102
	53
	1
	4
	Interleaved
	2
	3
	TDLC300; 100Hz
	1x4 Low
	-2.39

	7a
	30
	1_1
	90
	53
	1
	4
	Interleaved
	6
	3
	TDLC300; 100Hz
	1x4 Low
	-2.79



We observe that the performance for 4Rx with interleaved CCE-to-REG mapping is not significantly different between REG bundle sizes of 2 and 6.

Observation #2: Performance for 4Rx test cases with interleaved CCE-to-REG mapping is not significantly different between REG bundle sizes of 2 and 6

For 2Rx test cases with interleaved CCE-to-REG mapping the REG bundle size is agreed as 2. In order to have similar parameter settings for 2Rx and 4Rx test cases where feasible, we recommend introducing 4Rx tests with interleaved CCE-to-REG mapping with REG bundle size of 2.
Proposal #2: Introduce 4Rx tests with interleaved CCE-to-REG mapping with REG bundle size of 2
3. Conclusion
In this paper we present our views on open items related to NR PDCCH demodulation requirements. Our observations and proposals are summarized below.
Observation #1: For 4Rx with AL=16, operating SNR is reasonable with TDLA30-10Hz channel and Medium-A antenna correlation
Proposal #1: Introduce 4Rx test cases with AL=16 with channel model as TDLA30-0Hz and Medium-A antenna correlation  

Observation #2: Performance for 4Rx test cases with interleaved CCE-to-REG mapping is not significantly different between REG bundle sizes of 2 and 6
Proposal #2: Introduce 4Rx tests with interleaved CCE-to-REG mapping with REG bundle size of 2
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