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1. Introduction
In RAN4#88 PDCCH demodulation requirements were discussed and the following were agreed in the way forward [1]. 
	· Aggregation levels
· AL2, AL4, AL8
· FFS for AL16
· See page 6 for evaluation of PDCCH AL16 scenario.
· Applicability of 4Rx PDCCH demodulation requirements
· Using similar test condition as LTE, 4Rx NR PDCCH demodulation performance tests only if there are continuous PDSCH grants in every slot.
· REG Bundle size for 4Rx PDCCH test cases
· Agreement in AH1807: REG bundle size =6 for non-interleaved, 2 for interleaved
· Companies are encouraged to bring evaluation results with both REG bundle size 2 and 6 for 4Rx test cases (case 6,7 and 8) in RAN4#88bis, and decide which value is set based on performance comparison.
· Test configurations for 1 symbol PDCCH test case(s)
· Introduce additional requirements with 1 symbol control channel for FR1 FDD with 10MHz and 15kHz SCS (for LTE-NR coexistence scenario)
· See page 5 for the detailed parameters for evaluation
· TRS configuration: following same configuration PDSCH demodulation test cases




In RAN4#88 simulation assumptions for initial alignment were also agreed. In this contribution we provide simulation results for PDCCH test cases. 


2. Simulation Results
2.1 Simulation results with 2Rx
For the testcases agreed in [1], we provide the results for alignment for SNR at 1% Pm-dsg for 2Rx:
Table 1: PDCCH Results with 2Rx
	Test No.
	SCS(KHz)
	Format
	CORESET
RB
	Payload
	CORESET time duration
	AL
	CCE-to-REG 
Mapping
	REG bundle
 size
	Prop.
condition
	Antenna config
	SNR @ 1% Pm-dsg

	1
	15
	1_0
	24
	39
	2
	2
	Non-interleaved
	6
	TDL-A, 30ns, 10Hz
	1x2 Low
	6.14

	2
	15
	1_0
	24
	39
	2
	4
	Non-interleaved
	6
	TDL-C, 300ns, 100Hz
	2x2 Low
	-0.91

	3
	15
	1_1
	24
	50
	2
	2
	Non-interleaved
	6
	TDL-C, 300ns, 100Hz
	1x2 Low
	5.68

	4
	15
	1_1
	48
	50
	2
	4
	Non-interleaved
	6
	TDL-A, 30ns, 10Hz
	1x2 Low
	3.73

	5
	15
	1_1
	48
	50
	2
	8
	Non-interleaved
	6
	TDL-C, 300ns, 100Hz
	2x2 Low
	-4.29

	6
	30
	1_0
	102
	41
	1
	2
	Interleaved
	2

	TDL-A, 30ns, 10Hz
	1x2 Low
	5.60

	7
	30
	1_1
	102
	52
	1
	4
	Interleaved
	2

	TDL-C, 300ns, 100Hz
	1x2 Low
	1.48


	8
	30
	1_1
	90
	52
	1
	8
	Interleaved
	6

	TDL-C, 300ns, 100Hz
	2x2 Low
	-4.06


	9
	120
	1_0
	60
	40
	1
	2
	Interleaved
	2
	[TDL-A, 30ns, 75Hz]
	1x2 Low
	4.16

	10
	120
	1_1
	60
	51
	1
	4
	Interleaved(1)
	6
	[TDL-A, 30ns, 300Hz]
	1x2 Low
	-0.50

	11
	120
	1_1
	60
	51
	1
	8
	Interleaved
	2
	[TDL-A, 30ns, 75Hz]
	2x2 Low
	-2.64

	Note1: Interleaver size=2



Results for testcases with 1 symbol PDCCH:
Table 2: Results with 1 symbol PDCCH with 2Rx
	Test No.
	SCS(KHz)
	Format
	CORESET
RB
	Payload
	CORESET time duration
	AL
	CCE-to-REG 
Mapping
	REG bundle
 size
	Prop.
condition
	Antenna config
	SNR @ 1% Pm-dsg

	12a
	15
	1_0
	48
	39
	1
	4
	Non-interleaved
	6
	TDL-A, 30ns, 10Hz
	1x2 Low
	1.98

	12b
	15
	1_0
	48
	39
	1
	8
	Non-interleaved
	6
	TDL-A, 30ns, 10Hz
	1x2 Low
	-1.770.45

	13a
	15
	1_1
	48
	50
	1
	4
	Non-interleaved
	6
	TDL-A, 30ns, 10Hz
	2x2 Low
	-1.770.45

	13b
	15
	1_1
	48
	50
	1
	8
	Non-interleaved
	6
	TDL-A, 30ns, 10Hz
	2x2 Low
	-2.71



Results for testcases with AL=16
 
Table 3: PDCCH Results with AL=16 for 2Rx
	Test No.
	SCS(KHz)
	Format
	CORESET
RB
	Payload
	CORESET time duration
	AL
	CCE-to-REG 
Mapping
	REG bundle
 size
	Prop.
condition
	Antenna config
	SNR @ 1% Pm-dsg

	14
	15
	1_0
	48
	39
	2
	16
	Non-interleaved
	6
	TDL-A, 30ns, 10Hz
	1x2 Low
	-3.99

	15
	30
	1_0
	48
	41
	2
	16
	Non-interleaved
	6
	TDL-C, 300ns, 100Hz
	1x2 Low
	-6.64

	16
	120
	1_0
	[60]
	40
	2
	16
	Interleaved
	2
	TDL-A, 30ns, 75Hz
	2x2 Low
	-5.64




2.2 Simulation results with 4Rx
For the testcases agreed in [1], we provide the results for alignment for SNR at 1% Pm-dsg for 4Rx:

Table 4: PDCCH Results with 4Rx
	Test No.
	SCS(KHz)
	Format
	CORESET
RB
	Payload
	CORESET time duration
	AL
	CCE-to-REG 
Mapping
	REG bundle
 size
	Prop.
condition
	Antenna config
	SNR @ 1% Pm-dsg

	1
	15
	1_0
	24
	39
	2
	2
	Non-interleaved
	6
	TDL-A, 30ns, 10Hz
	1x4 Low
	0.12

	2
	15
	1_0
	24
	39
	2
	4
	Non-interleaved
	6
	TDL-C, 300ns, 100Hz
	2x4 Low
	-4.69

	3
	15
	1_1
	24
	50
	2
	2
	Non-interleaved
	6
	TDL-C, 300ns, 100Hz
	1x4 Low
	0.44

	4
	15
	1_1
	48
	50
	2
	4
	Non-interleaved
	6
	TDL-A, 30ns, 10Hz
	1x4 Low
	-2.04

	5
	15
	1_1
	48
	50
	2
	8
	Non-interleaved
	6
	TDL-C, 300ns, 100Hz
	2x4 Low
	-7.38

	6
	30
	1_0
	102
	41
	1
	2
	Interleaved
	2
	TDL-A, 30ns, 10Hz
	1x4 Low
	3.50

	6a
	30
	1_0
	102
	41
	1
	2
	Interleaved
	6
	TDL-A, 30ns, 10Hz
	1x4 Low
	-1.09

	7
	30
	1_1
	102
	52
	1
	4
	Interleaved
	2
	TDL-C, 300ns, 100Hz
	1x4 Low
	-0.09

	7a
	30
	1_1
	102
	52
	1
	4
	Interleaved
	6
	TDL-C, 300ns, 100Hz
	1x4 Low
	-4.20

	8
	30
	1_1
	90
	52
	1
	8
	Interleaved(1)
	6

	TDL-C, 300ns, 100Hz
	2x4 Low
	-7.30

	Note1: Interleaver size=2






Results for testcases with 1 symbol PDCCH:
Table 5: Results with 1 symbol PDCCH with 4Rx
	Test No.
	SCS(KHz)
	Format
	CORESET
RB
	Payload
	CORESET time duration
	AL
	CCE-to-REG 
Mapping
	REG bundle
 size
	Prop.
condition
	Antenna config
	SNR @ 1% Pm-dsg

	12a
	15
	1_0
	48
	39
	1
	4
	Non-interleaved
	6
	TDL-A, 30ns, 10Hz
	1x4 Low
	-3.46

	12b
	15
	1_0
	48
	39
	1
	8
	Non-interleaved
	6
	TDL-A, 30ns, 10Hz
	1x4 Low
	-6.46-4.21

	13a
	15
	1_1
	48
	50
	1
	4
	Non-interleaved
	6
	TDL-A, 30ns, 10Hz
	2x4 Low
	-6.464.21

	13b
	15
	1_1
	48
	50
	1
	8
	Non-interleaved
	6
	TDL-A, 30ns, 10Hz
	2x4 Low
	-6.55



Results for testcases with AL=16:
 
Table 6: PDCCH Results with AL=16 for 4Rx
	Test No.
	SCS(KHz)
	Format
	CORESET
RB
	Payload
	CORESET time duration
	AL
	CCE-to-REG 
Mapping
	REG bundle
 size
	Prop.
condition
	Antenna config
	SNR @ 1% Pm-dsg

	14
	15
	1_0
	48
	39
	2
	16
	Non-interleaved
	6
	TDL-A, 30ns, 10Hz
	1x4 Low
	-8.20

	15
	30
	1_0
	48
	41
	2
	16
	Non-interleaved
	6
	TDL-C, 300ns, 100Hz
	1x4 Low
	-9.59




3. Conclusion
In this contribution we present the simulation results for PDCCH for the alignment testcases.  
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