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1	Introduction
In this paper, we present our view on the remaining issues for PDCCH and PBCH demodulation requirements for FR2-2. Furthermore, in RAN4 meeting #104-e, the propagation environments have been agreed to align with BS requirements and provided in the Appendix.
	For PDCCH:
	Test number
	CBW/
SCS
	CORESET duration
	CORESET RB
	Interleaver
Size
	REG bundle size
	Aggregation level
	Propagation Condition
	
DCI 
format
	
Information
Bit
	Antenna configuration and correlation Matrix

	1
	100/120
	1
	60
	3
	2
	2 
	TDLA30-200
	1_0
	40
	1x2 Low

	2
	100/120
	1
	60
	2
	6
	4
	TDLA30-650
	1_1
	56
	1x2 Low

	3
	100/120
	1
	60
	3
	2
	8 
	TDLA30-200
	1_1
	56
	2x2 Low

	4
	100/120
	2
	60
	3
	2
	16 
	TDLA30-650
	1_0
	40
	2x2 Low

	5
	400/480
	1
	60
	2
	6
	4
	TDLA10-200
	1_1
	56
	1x2 Low

	6
	400/480
	1
	60
	2
	6
	8
	TDLA10-200
	1_1
	56
	1x2 Low

	7
	400/480
	2
	60
	3
	2
	16
	TDLA10-200
	1_0
	40 
	2x2 Low



For PBCH: 
Channel Model for FR2-2 PBCH Requirements Test 1-1 (120kHz SCS)
· Proposals
· Option 1: TDLA30-200;
· Option 3: TDLA30-650;
Interested companies are encouraged to provide alignment and impairment results for both options in RAN4#105.
	Test number
	SCS/CBW
	Antenna configuration
	Propagation condition
	PBCH SNR (dB) 
@ 1% Pm-bch
	SS/PBCH block index                       

	1-1
	120kHz/100MHz
	1x2 Low
	[TDLA10-200]
	New
	Unknown

	1-2
	480kHz/400MHz
	
	TDLA10-200
	New
	Unknown





In this paper, we bring our view on the remaining issues related to PDCCH and PBCH demodulation. 
2	Remaining issues for PDCCH requirements
As it has been stated in WF [1], the set of PDCCH test parameters have been agreed. In the following proposal, and based on our simulation results [2], we define the PDCCH requirements as follow. 

Proposal 1: Define PDCCH demodulation requirements for UE in FR2-2 with the following test setup.
	Test num
	CBW
(MHz)
/ SCS (kHz)
	Interleaver
size
	REG bundle size
	CORE
SET 
RB
	CORE
SET duration
	Aggrega-tion level
	Propagation condition
	Antenna config
	DCI
format
	Info
Bit
	SNRBB (dB) @ 1% 
Pm-dsg

	1
	100/
120
	3

	2
	60
	1
	2
	TDLA30-200
	1x2 ULA Low
	1_0
	40
	[3.5 + 3.0]

	2
	100/
120
	2
	6
	60
	1
	4
	TDLA30-650
	1x2 ULA Low
	1_1
	56
	[1.14 + 3.0]

	3
	100/
120
	3
	2
	60
	1
	8
	TDLA30-200
	2x2 ULA Low
	1_1
	56
	[-2.3 + 3.0]

	4
	100/
120
	3
	2
	60
	2
	16
	TDLA30-650
	2x2 ULA Low 
	1_0
	40
	 [-6.2 + 3.0]            

	5
	400/
480
	2
	6
	60
	1
	4
	TDLD10-200
	1x2 ULA Low
	1_1
	56
	[-1.5 + 3.0]

	6
	400/
480
	2
	6
	60
	1
	8
	TDLA10-200
	1x2 ULA Low
	1_1
	56
	[-1.49 + 3.0]

	7
	400/
480
	3
	2
	60
	2
	16
	TDLA10-200
	2x2 ULA Low
	1_0
	40
	[-6.35 + 3.0]



Proposal 2: As per our simulation results, TDLA10-200 is not applicable for 400 MHz/480 kHz with AL4. We can replace it by TDLD10-200, as shown in the Table below
SCS 480 kHz/CBW 400 MHz
	Test case
	Interleaver
Size
	REG bundle size
	CORE
SET 
RB
	CORE
SET duration
	Aggre-gation level
	Antenna config
	DCI format
	Infor Bit
	Propagation condition
	SNR (dB)
@ 1% BLER

	Test
1-5
	2
	6
	60
	1
	4
	1x2 ULA Low
	1_1
	56
	TDLA10-200
	1.27

	
	
	
	
	
	
	
	
	
	TDLD10-200
	-1.5


3	Remaining issues for PBCH requirements
As it has been stated in WF [1], the channel model needs to be fixed for 100 MHz/120 kHz set. Based on our simulation results in [2], we propose the following.

Proposal 3: Define PBCH demodulation requirements with the following test setup 
	Test number
	SCS/CBW
	Antenna configuration
	Propagation condition
	PBCH SNR (dB) 
@ 1% Pm-bch
	SS/PBCH block index                       

	1-1
	120kHz/100MHz
	
1x2 Low
	TDLA30-650
	[-6.95 + 3.0]
	Unknown

	1-2
	480kHz/400MHz
	
	TDLA10-200
	[-6.36 + 3.0]
	Unknown



4	Summary
In this paper, we tried to contribute with the following proposals for further discussions:
Proposal 1: Define PDCCH demodulation requirements for UE in FR2-2 with the following test setup.
	Test num
	CBW
(MHz)
/ SCS (kHz)
	Interleaver
size
	REG bundle size
	CORE
SET 
RB
	CORE
SET duration
	Aggrega-tion level
	Propagation condition
	Antenna config
	DCI
format
	Info
Bit
	SNRBB (dB) @ 1% 
Pm-dsg

	1
	100/
120
	3

	2
	60
	1
	2
	TDLA30-200
	1x2 ULA Low
	1_0
	40
	[3.5 + 3.0]

	2
	100/
120
	2
	6
	60
	1
	4
	TDLA30-650
	1x2 ULA Low
	1_1
	56
	[1.14 + 3.0]

	3
	100/
120
	3
	2
	60
	1
	8
	TDLA30-200
	2x2 ULA Low
	1_1
	56
	[-2.3 + 3.0]

	4
	100/
120
	3
	2
	60
	2
	16
	TDLA30-650
	2x2 ULA Low 
	1_0
	40
	 [-6.2 + 3.0]            

	5
	400/
480
	2
	6
	60
	1
	4
	TDLD10-200
	1x2 ULA Low
	1_1
	56
	[-1.5 + 3.0]

	6
	400/
480
	2
	6
	60
	1
	8
	TDLA10-200
	1x2 ULA Low
	1_1
	56
	[-1.49 + 3.0]

	7
	400/
480
	3
	2
	60
	2
	16
	TDLA10-200
	2x2 ULA Low
	1_0
	40
	[-6.35 + 3.0]



Proposal 2: As per our simulation results, TDLA10-200 is not applicable for 400 MHz/480 kHz with AL4. We can replace it by TDLD10-200, as shown in the Table below
SCS 480 kHz/CBW 400 MHz
	Test case
	Interleaver
Size
	REG bundle size
	CORE
SET 
RB
	CORE
SET duration
	Aggre-gation level
	Antenna config
	DCI format
	Infor Bit
	Propagation condition
	SNR (dB)
@ 1% BLER

	Test
1-5
	2
	6
	60
	1
	4
	1x2 ULA Low
	1_1
	56
	TDLA10-200
	1.27

	
	
	
	
	
	
	
	
	
	TDLD10-200
	-1.5



Proposal 3: Define PBCH demodulation requirements with the following test setup 
	Test number
	SCS/CBW
	Antenna configuration
	Propagation condition
	PBCH SNR (dB) 
@ 1% Pm-bch
	SS/PBCH block index                       

	1-1
	120kHz/100MHz
	
1x2 Low
	TDLA30-650
	[-6.95 + 3.0]
	Unknown

	1-2
	480kHz/400MHz
	
	TDLA10-200
	[-6.36 + 3.0]
	Unknown
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Appendix	Simulation assumption
A.1	Channel models
Channel model tap delay resolution 
· Delay resolution: 5ns for below or equal to 200MHz CBW, 2ns for above 200MHz CBW
· [Maximum Number of Taps]: 12 taps for CBW smaller than 200MHz and 16 taps for CBW larger  than 200MHz;

· Adopt channel model according to the channel bandwidth as: 
	SCS [kHz]
	CBW [MHz]
	Applicable channel models 
	Tap resolution [ns]
	[Maximum Number of Taps]

	120
	100
	TDLA30-650
TDLD30-200
	5
	12

	120
480
[960]
	≥400
	TDLA10-650
TDLD10-200
	2
	16



Companies can bring simulation results based on following simplified TDL model:
Table 1.1 Simplified TDLA10 model (16 taps, 2ns resolution)
	Tap #
	Delay [ns]
	Power [dB]
	Fading distribution

	1
	0
	-16.1
	Rayleigh

	2
	4
	0
	Rayleigh

	3
	6
	-4
	Rayleigh

	4
	8
	-10.2
	Rayleigh

	5
	16
	-18.6
	Rayleigh

	6
	18
	-9.3
	Rayleigh

	7
	22
	-13.7
	Rayleigh

	8
	24
	-17.9
	Rayleigh

	9
	26
	-13.5
	Rayleigh

	10
	30
	-14
	Rayleigh

	11
	40
	-15.4
	Rayleigh

	12
	44
	-18.9
	Rayleigh

	13
	46
	-21.0
	Rayleigh

	14
	48
	-21.6
	Rayleigh

	15
	50
	-19.3
	Rayleigh

	16
	96
	-25.9
	Rayleigh






Table 1.2 Simplified TDLA30 model (12 taps, 5ns resolution)
	Tap #
	Delay [ns]
	Power [dB]
	Fading distribution

	1
	0
	-15.5
	Rayleigh

	2
	10
	0
	Rayleigh

	3
	15
	-5.1
	Rayleigh

	4
	20
	-5.1
	Rayleigh

	5
	25
	-9.6
	Rayleigh

	6
	50
	-8.2
	Rayleigh

	7
	65
	-13.1
	Rayleigh

	 8
	75
	-11.5
	Rayleigh

	9
	105
	-11.0
	Rayleigh

	10
	135
	-16.2
	Rayleigh

	11
	150
	-16.6
	Rayleigh

	12
	290
	-26.2
	Rayleigh




Table 1.3 Simplified TDLD10 model (10 taps, 2ns resolution)
	Tap #
	2ns resolution
	Fading distribution

	
	Delay [ns]
	Power [dB]
	

	1
	0
	-0.2
	LOS

	
	0
	-12.4
	Rayleigh

	2
	6
	-21.1
	Rayleigh

	3
	14
	-16.7
	Rayleigh

	4
	18
	-18.3
	Rayleigh

	5
	26
	-22
	Rayleigh

	6
	40
	-27.9
	Rayleigh

	7
	80
	-23.7
	Rayleigh

	8
	94
	-24.9
	Rayleigh

	9
	98
	-30.0
	Rayleigh

	10
	126
	-27.7
	Rayleigh

	Note 1:	Tap #1 follows a Ricean distribution.












Table 1.4 Simplified TDLD30 model (10 taps, 5ns resolution)
	Tap #
	Delay [ns]
	Power [dB]
	Fading distribution

	1
	0
	-0.2
	LOS path

	
	0
	-12.4
	Rayleigh

	2
	20
	-21
	Rayleigh

	3
	40
	-16.7
	Rayleigh

	4
	55
	-18.3
	Rayleigh

	5
	80
	-21.9
	Rayleigh

	6
	120
	-27.8
	Rayleigh

	7
	240
	-23.6
	Rayleigh

	 8
	285
	-24.8
	Rayleigh

	9
	290
	-30.0
	Rayleigh

	10
	375
	-27.6
	Rayleigh

	Note 1:	Tap #1 follows a Ricean distribution.
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