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1 Introduction
In RAN4 AH1807 NR UE PDCCH demodulation requirements were discussed and way forward was agreed [1]. A set of test cases were agreed for initial simulation alignment. In this contribution we provide PDCCH simulation results for alignment purposes.

2 Discussion
In [1] the set of test cases for simulation alignment were agreed and are captured in the table below:

Table 1: Simulation assumptions for initial alignment
	Test No.
	SCS
(KHz)
	Format
	CORESET
RB
	Payload
	CORESET time
 duration
	AL
	CCE-to-REG 
Mapping
	REG bundle
 size
	Propagation
condition
	Antenna configuration with 2Rx
	
Antenna configuration with 4Rx

	1
	15
	1_0
	24
	39
	2
	2
	Non-interleaved
	6
	TDL-A, 30ns, 10Hz
	1x2 Low
	1x4 Low

	2
	15
	1_0
	24
	39
	2
	4
	Non-interleaved
	6
	TDL-C, 300ns, 100Hz
	2x2 Low
	2x4 Low

	3
	15
	1_1
	24
	[51]
	2
	2
	Non-interleaved
	6
	TDL-C, 300ns, 100Hz
	1x2 Low
	1x4 Low

	4
	15
	1_1
	48
	[51]
	2
	4
	Non-interleaved
	6
	TDL-A, 30ns, 10Hz
	1x2 Low
	1x4 Low

	5
	15
	1_1
	48
	[51]
	2
	8
	Non-interleaved
	6
	TDL-C, 300ns, 100Hz
	2x2 Low
	2x4 Low

	6
	30
	1_0
	102
	41
	1
	2
	Interleaved
	2
	TDL-A, 30ns, 10Hz
	1x2 Low
	1x4 Low

	7
	30
	1_1
	102
	[53]
	1
	4
	Interleaved
	2
	TDL-C, 300ns, 100Hz
	1x2 Low
	1x4 Low

	8
	30
	1_1
	102
	[53]
	1
	8
	Interleaved
	2
	TDL-C, 300ns, 100Hz
	2x2 Low
	2x4 Low

	9
	120
	1_0
	[60]
	41
	1
	2
	Interleaved
	2
	TBD
	1x2 Low
	NA

	10
	120
	1_1
	[60]
	[53]
	1
	4
	Interleaved
	2
	TBD
	1x2 Low
	NA

	11
	120
	1_1
	[60]
	[53]
	1
	8
	Interleaved
	2
	TBD
	2x2 Low
	NA






Simulation results for alignment
Simulation results in FR1 
For simulations with Format 1-1 the payload size used in Tests 3, 4, 5 was 50 and that for Tests 7, 8 was 52. Also, for 2Tx simulations the random precoder specified in [1] was used.
Table 2: Simulation results in FR1 with 2Rx
	Test No.
	SCS
(KHz)
	Format
	CORESET
RB
	Payload
	CORESET time
 duration
	AL
	CCE-to-REG 
Mapping
	REG bundle
 size
	Propagation
condition
	Antenna configuration with 2Rx
	
SNR @ 1% BLER
(dB)

	1
	15
	1_0
	24
	39
	2
	2
	Non-interleaved
	6
	TDL-A, 30ns, 10Hz
	1x2 Low
	6.3

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

	3
	15
	1_1
	24
	50
	2
	2
	Non-interleaved
	6
	TDL-C, 300ns, 100Hz
	1x2 Low
	5.6

	4
	15
	1_1
	48
	50
	2
	4
	Non-interleaved
	6
	TDL-A, 30ns, 10Hz
	1x2 Low
	3.7

	5
	15
	1_1
	48
	50
	2
	8
	Non-interleaved
	6
	TDL-C, 300ns, 100Hz
	2x2 Low
	-4.3

	6
	30
	1_0
	102
	41
	1
	2
	Interleaved
	2
	TDL-A, 30ns, 10Hz
	1x2 Low
	5.5

	7
	30
	1_1
	102
	52
	1
	4
	Interleaved
	2
	TDL-C, 300ns, 100Hz
	1x2 Low
	1.5

	8
	30
	1_1
	102
	52
	1
	8
	Interleaved
	2
	TDL-C, 300ns, 100Hz
	2x2 Low
	-2.5




Table 3: Simulation results in FR1 with 4Rx
	Test No.
	SCS
(KHz)
	Format
	CORESET
RB
	Payload
	CORESET time
 duration
	AL
	CCE-to-REG 
Mapping
	REG bundle
 size
	Propagation
condition
	
Antenna configuration with 4Rx
	
SNR @ 1% BLER
(dB)

	1
	15
	1_0
	24
	39
	2
	2
	Non-interleaved
	6
	TDL-A, 30ns, 10Hz
	1x4 Low
	0.1

	2
	15
	1_0
	24
	39
	2
	4
	Non-interleaved
	6
	TDL-C, 300ns, 100Hz
	2x4 Low
	-4.7

	3
	15
	1_1
	24
	50
	2
	2
	Non-interleaved
	6
	TDL-C, 300ns, 100Hz
	1x4 Low
	0.5

	4
	15
	1_1
	48
	50
	2
	4
	Non-interleaved
	6
	TDL-A, 30ns, 10Hz
	1x4 Low
	-2.2

	5
	15
	1_1
	48
	50
	2
	8
	Non-interleaved
	6
	TDL-C, 300ns, 100Hz
	2x4 Low
	-7.4

	6
	30
	1_0
	102
	41
	1
	2
	Interleaved
	2
	TDL-A, 30ns, 10Hz
	1x4 Low
	3.4

	7
	30
	1_1
	102
	52
	1
	4
	Interleaved
	2
	TDL-C, 300ns, 100Hz
	1x4 Low
	0.0

	8
	30
	1_1
	102
	52
	1
	8
	Interleaved
	2
	TDL-C, 300ns, 100Hz
	2x4 Low
	-4.2





Simulation results in FR2 
For simulations with Format 1-1 the payload size used in Tests, 10, 11 was 52. The CORESET BW used for FR2 simulations was 60. The propagation channel for FR2 was TDL-A, 30ns, 10Hz. Also, for 2Tx simulations the random precoder specified in [1] was used.

Table 4: Simulation results in FR2
	Test No.
	SCS
(KHz)
	Format
	CORESET
RB
	Payload
	CORESET time
 duration
	AL
	CCE-to-REG 
Mapping
	REG bundle
 size
	Propagation
condition
	Antenna configuration with 2Rx
	
SNR @ 1% BLER
(dB)

	9
	120
	1_0
	60
	41
	1
	2
	Interleaved
	2
	TDL-A, 30ns, 10Hz
	1x2 Low
	4.3

	10
	120
	1_1
	60
	52
	1
	4
	Interleaved
	2
	TDL-A, 30ns, 10Hz
	1x2 Low
	1.4

	11
	120
	1_1
	60
	52
	1
	8
	Interleaved
	2
	TDL-A, 30ns, 10Hz
	2x2 Low
	-2.5



Test case definitions 
The testcases used for initial simulation alignment are a comprehensive set of test cases covering all the agreed parameter settings of Aggregation level, CORESET configurations, DCI formats. In addition we recommend adding a test case in FR1 with 15KHz SCS and 1 symbol CORESET.   

Table 5: Proposed testcases for PDCCH Demodulation
	Test No.
	SCS
(KHz)
	Format
	CORESET
RB
	Payload
	CORESET time
 duration
	AL
	CCE-to-REG 
Mapping
	REG bundle
 size
	Propagation
condition
	Antenna configuration with 2Rx
	
Antenna configuration with 4Rx

	1
	15
	1_0
	24
	39
	2
	2
	Non-interleaved
	6
	TDL-A, 30ns, 10Hz
	1x2 Low
	1x4 Low

	2
	15
	1_0
	24
	39
	2
	4
	Non-interleaved
	6
	TDL-C, 300ns, 100Hz
	2x2 Low
	2x4 Low

	3
	15
	1_1
	24
	50
	2
	2
	Non-interleaved
	6
	TDL-C, 300ns, 100Hz
	1x2 Low
	1x4 Low

	4
	15
	1_1
	48
	50
	2
	4
	Non-interleaved
	6
	TDL-A, 30ns, 10Hz
	1x2 Low
	1x4 Low

	5
	15
	1_1
	48
	50
	2
	8
	Non-interleaved
	6
	TDL-C, 300ns, 100Hz
	2x2 Low
	2x4 Low

	6
	30
	1_0
	102
	41
	1
	2
	Interleaved
	2
	TDL-A, 30ns, 10Hz
	1x2 Low
	1x4 Low

	7
	30
	1_1
	102
	52
	1
	4
	Interleaved
	2
	TDL-C, 300ns, 100Hz
	1x2 Low
	1x4 Low

	8
	30
	1_1
	102
	52
	1
	8
	Interleaved
	2
	TDL-C, 300ns, 100Hz
	2x2 Low
	2x4 Low

	9
	15
	1_0
	96
	43
	1
	8
	Interleaved
	2
	TDL-B, 100ns, 100Hz
	2x2 Low
	2x4 Low

	10
	120
	1_0
	60
	41
	1
	2
	Interleaved
	2
	TBD
	1x2 Low
	NA

	11
	120
	1_1
	60
	52
	1
	4
	Interleaved
	2
	TBD
	1x2 Low
	NA

	12
	120
	1_1
	60
	52
	1
	8
	Interleaved
	2
	TBD
	2x2 Low
	NA



Proposal #1: Use the above listed testcases to define PDCCH demodulation requirements in NR
3 Conclusion
In this paper we present the simulation results for initial alignment for PDCCH demodulation and recommend test case definitions. We propose the following test cases for PDCCH demodulation requirements:
Proposal #1: Use the listed testcases to define PDCCH demodulation requirements in NR

	Test No.
	SCS
(KHz)
	Format
	CORESET
RB
	Payload
	CORESET time
 duration
	AL
	CCE-to-REG 
Mapping
	REG bundle
 size
	Propagation
condition
	Antenna configuration with 2Rx
	
Antenna configuration with 4Rx

	1
	15
	1_0
	24
	39
	2
	2
	Non-interleaved
	6
	TDL-A, 30ns, 10Hz
	1x2 Low
	1x4 Low

	2
	15
	1_0
	24
	39
	2
	4
	Non-interleaved
	6
	TDL-C, 300ns, 100Hz
	2x2 Low
	2x4 Low

	3
	15
	1_1
	24
	50
	2
	2
	Non-interleaved
	6
	TDL-C, 300ns, 100Hz
	1x2 Low
	1x4 Low

	4
	15
	1_1
	48
	50
	2
	4
	Non-interleaved
	6
	TDL-A, 30ns, 10Hz
	1x2 Low
	1x4 Low

	5
	15
	1_1
	48
	50
	2
	8
	Non-interleaved
	6
	TDL-C, 300ns, 100Hz
	2x2 Low
	2x4 Low

	6
	30
	1_0
	102
	41
	1
	2
	Interleaved
	2
	TDL-A, 30ns, 10Hz
	1x2 Low
	1x4 Low

	7
	30
	1_1
	102
	52
	1
	4
	Interleaved
	2
	TDL-C, 300ns, 100Hz
	1x2 Low
	1x4 Low

	8
	30
	1_1
	102
	52
	1
	8
	Interleaved
	2
	TDL-C, 300ns, 100Hz
	2x2 Low
	2x4 Low

	9
	15
	1_0
	96
	43
	1
	8
	Interleaved
	2
	TDL-B, 100ns, 100Hz
	2x2 Low
	2x4 Low

	10
	120
	1_0
	60
	41
	1
	2
	Interleaved
	2
	TBD
	1x2 Low
	NA

	11
	120
	1_1
	60
	52
	1
	4
	Interleaved
	2
	TBD
	1x2 Low
	NA

	12
	120
	1_1
	60
	52
	1
	8
	Interleaved
	2
	TBD
	2x2 Low
	NA
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