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1 Introduction
In the last RAN4 meeting, RAN4 discussed PDCCH demodulation requirements and the agreements were summarized in [1]. In this contribution, we discuss the remaining issues for PDCCH test cases.
2 Discussion
2.1.	Aggregation level
The agreement at the last meeting is as follows:
	· Aggregation levels
· AL2, AL4, AL8
· FFS for AL16
· See page 6 for evaluation of PDCCH AL16 scenario.



The remaining issue is whether to introduce test cases for AL = 16 in FR1 and FR2. AL = {2, 4, 8} would be the most likely values in the real deployment, However, all values are mandatory without capability [2], thus for future proof any prioritization should not be taken in NR PDCCH requirements. Especially, AL = 16 would beneficial to extend cell coverage. In Fig. 1, we show the performance comparison between AL = {1, 2, 4, 8, 16} in FR1. Note that the simulation assumption is summarized in Annex. From the results, AL=16 has better demodulation performance (about 2 dB) than AL=8.

[image: ]
Fig.1 Performance comparison between aggregation levels.

For FR1, on the other hand, COREST time duration is {1, 2} [1]. For FR2, however, only 1 symbol duration was assumed as follows.

	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

	9
	120
	1_0
	[60]
	41
	1
	2
	Interleaved
	2
	[TDL-A, 30ns, 75Hz]
	1x2 Low
	NA

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

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



1 symbol CORESNT would be most likely to be used for FR2 considering analogue beam forming, but 2 symbol COREST needs to be specified from test coverage point of view. Fortunately, 2 symbol COREST is assumed for AL = 16 test case, thus the agreed simulation assumption should be used for the actual requirement for NR PDCCH.

Proposal: Specify the PDCCH demodulation requirements not only for AL = {2, 4, 8} but also AL = {16} in both FR1 and FR2.
· The following is simulation assumption for AL=16 (green part is modified part from [1])

	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

	14
	15
	1_0
	48
	39
	2
	16
	Non-interleaved
	6
	[TDL-A, 30ns, 10Hz]
	1x2 Low
	1x4 Low

	15
	30
	1_0
	48
	41
	2
	16
	Non-interleaved
	6
	[TDL-C, 300ns, 100Hz]
	1x2 Low
	1x4 Low

	16
	120
	1_0
	[60]
	41
	2
	16
	Interleaved
 or 
Non-interleaved
	2
or
6
	[TDL-A, 30ns, 75Hz]
	2x2 Low
	NA



3 Conclusion
In this contribution, we discuss the remaining issues for PDCCH test cases.

Proposal: Specify the PDCCH demodulation requirements not only for AL = {2, 4, 8} but also AL = {16} in both FR1 and FR2.
· The following is simulation assumption for AL=16 (green part is modified part from [1])

	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

	14
	15
	1_0
	48
	39
	2
	16
	Non-interleaved
	6
	[TDL-A, 30ns, 10Hz]
	1x2 Low
	1x4 Low

	15
	30
	1_0
	48
	41
	2
	16
	Non-interleaved
	6
	[TDL-C, 300ns, 100Hz]
	1x2 Low
	1x4 Low

	16
	120
	1_0
	[60]
	41
	2
	16
	Interleaved
 or 
Non-interleaved
	2
or
6
	[TDL-A, 30ns, 75Hz]
	2x2 Low
	NA
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Annex
	Parameter
	Value

	Carrier frequency
	4 GHz

	Bandwidth
	40 MHz

	Subcarrier spacing
	30 kHz

	Channel model
	TDL-C

	PDCCH payload size
	40 bits

	CRC size
	24 bits

	Aggregation level
	{1, 2, 4, 8, 16}

	OFDM symbol size
	1

	Assigned RBs
	96

	Resource mapping
	Distributed

	REG bundle size
	6

	Interleaver row
	6

	Transmission scheme
	Precoder cycle

	gNB antenna config
	2 TX

	UE antenna config
	4 RX

	Delay spread
	300 ns

	Velocity of UE
	3 km/h



image1.emf
1.E-03

1.E-02

1.E-01

1.E+00

-15 -13 -11 -9 -7 -5 -3 -1 1 3 5 7 9

BLER

SNR [dB]

AL=1

AL=2

AL=4

AL=8

AL=16

ܴ ൌ ͲǤ

023

ܴ ൌ ͲǤ

37

ܴ ൌ ͲǤͲͶ͸

ܴ ൌ ͲǤͲͻ

ܴ ൌ ͲǤͳͻ


