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1	Introduction
During RAN4 meeting #105, the discussions led to several agreements while some pending issues on PDCCH still need to be fixed. The pending issues have been captured in WF [1] and summarized as follow. 

	Whether to reduce PDCCH CORESET BW for PDSCH Requirements with reduced PRB Allocation
· Agreement: Reduce PDCCH CORESET BW if larger than PDSCH RB allocation (Apple)

PDCCH Configuration for PDSCH Requirements with PDSCH Allocation=32RBs;
· Proposals
· Option 1: CORESET BW=30PRB, Duration = 1Sym, AL=4 (Apple);
Agreement: If PDSCH Requirements with PDSCH Allocation=32RBs introduced, option 1 shall be considered as starting point for further discussion. 

PDCCH Configuration for PDSCH Requirements with PDSCH Allocation=20RBs;
· Proposals
· Option 1: CORESET BW=18PRB, Duration = 2Sym, AL=4 (Apple);
Agreement: If PDSCH Requirements with PDSCH Allocation=20RBs introduced, option 1 shall be considered as starting point for further discussion.

Channel Model for FR2-2 PDCCH Requirements Test #5 (480kHz SCS, AL4);
Agreement: Remove test #5 for PDCCH due to testable SNR limitation.



In this paper, we bring our view on the remaining issues related to PDCCH demodulation. PDCCH CORESET bandwidth will be revised following the corresponding PDSCH requirements with partial RB allocation. 

2	Remaining issues for PDCCH requirements

During RAN4 meeting #105, the simulation results’ comparison led to the agreement summarized in Observation 1 as follow. 

Observation 1: RAN4 meeting#105 agreements let to the PDCCH demodulation requirements in FR2-2 summarized in the following table.
	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
	[6.7]

	2
	100/
120
	2
	6
	60
	1
	4
	TDLA30-650
	1x2 ULA Low
	1_1
	56
	[4.1]

	3
	100/
120
	3
	2
	60
	1
	8
	TDLA30-200
	2x2 ULA Low
	1_1
	56
	[1.0]

	4
	100/
120
	3
	2
	60
	2
	16
	TDLA30-650
	2x2 ULA Low 
	1_0
	40
	 [-3.3]            

	6
	400/
480
	2
	6
	60
	1
	8
	TDLA10-200
	1x2 ULA Low
	1_1
	56
	[1.3]

	7
	400/
480
	3
	2
	60
	2
	16
	TDLA10-200
	2x2 ULA Low
	1_0
	40
	[-2.7]



However, and referring to WF [1], PDCCH CORESET BW should be revised if larger than the PDSCH RB allocation.

Observation 2: Based on WF [1], we have partial RB allocation for PDSCH in the following cases
	Duplex CBW/SCS
	Antenna configuration
	RB allocation
	MCS and rank
	Channel model
	% of Peak Throughput
	Tentative Requirement
	Max Testable SNR 

	TDD 100MHz/120kHz
	2x2 Low
	32
	MCS17, 
Rank 1
	TDLD30-200
	70
	11.5
	13.2

	TDD 400MHz/480kHz
	2x2 Low
	20
	MCS13, 
Rank 1
	TDLD10-200
	70
	8.0
	8.9


 
Based on Observation 1 and Observation 2, we provide Proposal 1 for 100 MHz/120 kHz PDCCH with AL = 4 and Proposal 2 for 400 MHz/480 kHz PDCCH with AL = 8 as follow.

Proposal 1: Update the PDCCH demodulation parameters corresponding to PDSCH with 100 MHz/120 kHz, MCS17 under a partial allocation of 32 RBs as follow
	CBW/SCS
	Interleaver
size
	REG bundle size
	CORE
SET 
RB
	CORE
SET duration
	Aggrega-tion level
	Propagation condition
	Antenna config
	DCI
format
	Infor
Bit

	100/120
	2
	6
	24
	1
	4
	TDLA30-650
	1x2 ULA Low
	1_1
	56



Observation 3: For PDSCH 400 MHz/480 kHz, MCS 13 and 20 RBs allocation, PDCCH with AL = 8 should be defined over 18 RBs and a duration of 3 symbols.

Observation 4: For PDCCH with AL = 8, CORESET BW = 18 RBs and Duration = 3, the interleaver size should be equal to 3 as per TS 38.211 clause 7.3.2.2. 
Both Observations 3 and 4 lead to Proposal 2.
 
Proposal 2: Define PDCCH demodulation requirements for PDSCH with 400 MHz/480 kHz, MCS13 and 20 RBs allocation as follow
	CBW/SCS
	Interleaver
size
	REG bundle size
	COR
ESET RB
	CORE
SET duration
	Aggrega-tion level
	Propagation condition
	Antenna config
	DCI
format
	Infor
Bit

	400/480
	3
	6
	18
	3
	8
	TDLA10-200
	1x2 ULA Low 
	1_1
	56



While Proposal 1 would be included once PDSCH with 100 MHz/120 kHz, MCS17 and a partial RB allocation, Proposal 2 could be included to update the PDCCH Table as proposed below. 

Proposal 3: Define PDCCH demodulation requirements as follow 
	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
	[6.7]

	2
	100/
120
	2
	6
	24
	1
	4
	TDLA30-650
	1x2 ULA Low
	1_1
	56
	[5.2]
(Note 1)

	3
	100/
120
	3
	2
	60
	1
	8
	TDLA30-200
	2x2 ULA Low
	1_1
	56
	[1.0]

	4
	100/
120
	3
	2
	60
	2
	16
	TDLA30-650
	2x2 ULA Low 
	1_0
	40
	 [-3.3]            

	6
	400/
480
	3
	6
	18
	3
	8
	TDLA10-200
	1x2 ULA Low
	1_1
	56
	[0.5]
(Note 1)

	7
	400/
480
	3
	2
	60
	2
	16
	TDLA10-200
	2x2 ULA Low
	1_0
	40
	[-2.7]


Note 1: The requirement value is based on our simulation results in [2].



3	Summary

In this paper, we tried to contribute with the following proposals for further discussions:

Observation 1: RAN4 meeting#105 agreements let to the PDCCH demodulation requirements in FR2-2 summarized in the following table.
	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
	[6.7]

	2
	100/
120
	2
	6
	60
	1
	4
	TDLA30-650
	1x2 ULA Low
	1_1
	56
	[4.1]

	3
	100/
120
	3
	2
	60
	1
	8
	TDLA30-200
	2x2 ULA Low
	1_1
	56
	[1.0]

	4
	100/
120
	3
	2
	60
	2
	16
	TDLA30-650
	2x2 ULA Low 
	1_0
	40
	 [-3.3]            

	6
	400/
480
	2
	6
	60
	1
	8
	TDLA10-200
	1x2 ULA Low
	1_1
	56
	[1.3]

	7
	400/
480
	3
	2
	60
	2
	16
	TDLA10-200
	2x2 ULA Low
	1_0
	40
	[-2.7]



Observation 2: Based on WF [1], we have partial RB allocation for PDSCH in the following cases
	Duplex CBW/SCS
	Antenna configuration
	RB allocation
	MCS and rank
	Channel model
	% of Peak Throughput
	Tentative Requirement
	Max Testable SNR 

	TDD 100MHz/120kHz
	2x2 Low
	32
	MCS17, 
Rank 1
	TDLD30-200
	70
	11.5
	13.2

	TDD 400MHz/480kHz
	2x2 Low
	20
	MCS13, 
Rank 1
	TDLD10-200
	70
	8.0
	8.9



Proposal 1: Update the PDCCH demodulation parameters corresponding to PDSCH with 100 MHz/120 kHz, MCS17 under a partial allocation of 32 RBs as follow
	CBW/SCS
	Interleaver
size
	REG bundle size
	CORE
SET 
RB
	CORE
SET duration
	Aggrega-tion level
	Propagation condition
	Antenna config
	DCI
format
	Infor
Bit

	100/120
	2
	6
	24
	1
	4
	TDLA30-650
	1x2 ULA Low
	1_1
	56



Observation 3: For PDSCH 400 MHz/480 kHz, MCS 13 and 20 RBs allocation, PDCCH with AL = 8 should be defined over 18 RBs and a duration of 3 symbols.

Observation 4: For PDCCH with AL = 8, CORESET BW = 18 RBs and Duration = 3, the interleaver size should be equal to 3 as per TS 38.211 clause 7.3.2.2.

Proposal 2: Define PDCCH demodulation requirements for PDSCH with 400 MHz/480 kHz, MCS13 and 20 RBs allocation as follow
	CBW/SCS
	Interleaver
size
	REG bundle size
	COR
ESET RB
	CORE
SET duration
	Aggrega-tion level
	Propagation condition
	Antenna config
	DCI
format
	Infor
Bit

	400/480
	3
	6
	18
	3
	8
	TDLA10-200
	1x2 ULA Low 
	1_1
	56



Proposal 3: Define PDCCH demodulation requirements as follow 
	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
	[6.7]

	2
	100/
120
	2
	6
	24
	1
	4
	TDLA30-650
	1x2 ULA Low
	1_1
	56
	[5.2]
(Note 1)

	3
	100/
120
	3
	2
	60
	1
	8
	TDLA30-200
	2x2 ULA Low
	1_1
	56
	[1.0]

	4
	100/
120
	3
	2
	60
	2
	16
	TDLA30-650
	2x2 ULA Low 
	1_0
	40
	 [-3.3]            

	6
	400/
480
	3
	6
	18
	3
	8
	TDLA10-200
	1x2 ULA Low
	1_1
	56
	[0.5]
(Note 1)

	7
	400/
480
	3
	2
	60
	2
	16
	TDLA10-200
	2x2 ULA Low
	1_0
	40
	[-2.7]


Note 1: The requirement value is based on our simulation results in [2].
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