Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _Hlk487029736]3GPP TSG-RAN WG4 Meeting #103-e	R4-2208326
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Electronic Meeting, 9th – 20th May 2022
Agenda Item:	9.15.10.2.2
Source:	Ericsson
Title:	On the PDCCH and PBCH requirements in 52.6 – 71 GHz band
Document for:	Discussion
1	Introduction
In this paper, we present our view on PDCCH and PBCH demodulation requirements for FR2-2. Furthermore, in RAN4 meeting #102-e, the channel model and the corresponding delay spread have been agreed in [1], such as
	The channel models have been decided to be TDLA and TDLD, where both using the following delay spread RMS:
· SCS = 120 KHz, 10 ns.
· SCS = 480 KHz, 10 ns / 5 ns.
· SCS = 960 KHz, 10 ns / 5 ns.


However, several needed related parameters have not been agreed yet, such as   
	Issue 1-3-3: Max Doppler frequency
Consider 3 km/h UE speed (200 Hz).
FFS on higher UE speed.
· Option 1: 10 km/h (650 Hz)
· Option 2: 30 km/h (2000 Hz)

Issue 3-1-1: SCS for DL requirements definition
Consider the following SCS for DL requirements definition:
· 120, 480 kHz
· FFS 960 kHz

Issue 3-1-2: CBW for DL requirements definition
120 kHz:
· 100, 400 MHz
480 MHz:
· 400 MHz
· FFS on 1600 MHz
960 kHz:
· 400 MHz
· FFS on 2000 MHz


We follow-up on these issues in a separate paper on PDSCH requirements [2].
2	Remaining issues for PDCCH requirements

Several issues need to be discussed in this meeting. Then, we will provide our proposals to address them.
	Issue 3-4-1: Performance requirements for multi-slot PDCCH monitoring
Option 1: Define performance requirements for multi-slot PDCCH monitoring for 480 and 960 kHz SCS
Option 2: Do not define performance requirements for multi-slot PDCCH monitoring for 480 and 960 kHz SCS
Issue 3-4-2: PDCCH simulation assumptions
Use following assumptions for PDCCH performance test.
· Antenna configuration: 1T2R and 1T4R
· Aggregation level: 2 and 4 for 1T2R; 8 and 16 for 2T2R



We propose to define PDCCH with all the possible aggregation levels 2, 4, 8, and 16 by reusing the existing test case specified in TS38.101-4 Section 7.3.2.2 for SCS 120 KHz in FR2-2 (see Appendix A1).
Observation 1: TDD UL-DL pattern should be defined for tests.
Consequently, we propose to define PDCCH requirements in FR2-2 for both SCS 120 KHz and SCS 480 KHz.
Observation 2: While RAN1 defined multi-slot PDCCH monitoring for high SCS, 480 KHz and 960 KHz, we do not believe that it is necessary from a demodulation point of view, since each Slot will be decoded independently.

Proposal 1: Define PDCCH demodulation requirements for UE in FR2-2 with the following test setup.

FR2-2 TDD, SCS 120 KHz/CBW 100 MHz
	Test case
	Interleaver
size
	REG bundle size
	CORESET RB
	CORESET duration
	Aggrega-tion level
	Propagation condition
	Antenna config
	SNRBB (dB) @ 1% 
Pm-dsg

	Test 1-1
	3

	2
	60
	1
	2
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	1x2 ULA Low
	New

	Test
1-2
	2
	6
	60
	1
	4
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	1x2 ULA Low
	New

	Test
1-3
	3
	2
	60
	1
	8
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	2x2 ULA Low
	New

	Test
1-4
	3
	2
	60
	2
	16
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	2x2 ULA Low
	New



FR2-2 TDD, SCS 120 KHz/CBW 400 MHz

	Test case
	Interleaver
size
	REG bundle size
	CORESET RB
	CORESET duration
	Aggrega-tion level
	Propagation condition
	Antenna config
	SNRBB (dB)
@ 1% 
Pm-dsg

	Test 1-1
	3

	2
	240
	1
	2
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	1x2 ULA Low
	
New

	Test
1-2
	2
	6
	240
	1
	4
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	1x2 ULA Low
	
New

	Test
1-3
	3
	2
	240
	1
	8
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	2x2 ULA Low
	
New

	Test
1-4
	3
	2
	240
	1
	16
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	2x2 ULA Low 
	  
New              




	Test case
	Interleaver
size
	REG bundle size
	CORESET RB
	CORESET duration
	Aggrega-tion level
	Propagation condition
	Antenna config
	SNRBB (dB)
@ 1% 
Pm-dsg

	Test 1-1
	3

	2
	240
	2
	2
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	1x2 ULA Low
	
New

	Test
1-2
	2
	6
	240
	2
	4
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	1x2 ULA Low
	
New

	Test
1-3
	3
	2
	240
	2
	8
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	2x2 ULA Low
	
New

	Test
1-4
	3
	2
	240
	2
	16
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	2x2 ULA Low
	  
New              











FR2-2 TDD, SCS 480 KHz/CBW 400 MHz

	Test case
	Interleaver
size
	REG bundle size
	CORESET RB
	CORESET duration
	Aggrega-tion level
	Propagation condition
	Antenna config
	SNRBB (dB)
@ 1% 
Pm-dsg

	Test 1-1
	3

	2
	60
	1
	2
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
TDLA5-200
TDLD5-200
	1x2 ULA Low
	

New

	Test
1-2
	2
	6
	60
	1
	4
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
TDLA5-200
TDLD5-200
	1x2 ULA Low
	

New

	Test
1-3
	3
	2
	60
	1
	8
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
TDLA5-200
TDLD5-200
	2x2 ULA Low
	

New




	Test case
	Interleaver
size
	REG bundle size
	CORESET RB
	CORESET duration
	Aggrega-tion level
	Propagation condition
	Antenna config
	SNRBB (dB)
@ 1% 
Pm-dsg

	Test 1-1
	3

	2
	60
	2
	2
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
TDLA5-200
TDLD5-200
	1x2 ULA Low
	

New

	Test
1-2
	2
	6
	60
	2
	4
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
TDLA5-200
TDLD5-200
	1x2 ULA Low
	

New

	Test
1-3
	3
	2
	60
	2
	8
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
TDLA5-200
TDLD5-200
	2x2 ULA Low
	

New

	Test
1-4
	3
	2
	60
	2
	16
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
TDLA5-200
TDLD5-200
	2x2 ULA Low 
	 

New               






FR2-2 TDD, SCS 480 KHz/CBW 1600 MHz

	Test case
	Interleaver
size
	REG bundle size
	CORESET RB
	CORESET duration
	Aggrega-tion level
	Propagation condition
	Antenna config
	SNRBB (dB)
@ 1% 
Pm-dsg

	Test 1-1
	3

	2
	240
	1
	2
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
TDLA5-200
TDLD5-200
	1x2 ULA Low
	

New

	Test
1-2
	2
	6
	240
	1
	4
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
TDLA5-200
TDLD5-200
	1x2 ULA Low
	

New

	Test
1-3
	3
	2
	240
	1
	8
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
TDLA5-200
TDLD5-200
	2x2 ULA Low
	

New

	Test
1-4
	3
	2
	240
	1
	16
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
TDLA5-200
TDLD5-200
	2x2 ULA Low 
	

New                



3	Remaining issues for PBCH requirements

It has been stated in TR 38.808 that it is recommended to strive for maximum commonality for the system design for licensed and unlicensed operation for FR2-2 band and maximize the re-use of the existing NR design. 
	PBCH simulation assumptions (if introduced pending on outcome of issues Issue 1-2-2)
SSB Index:
· Option 1: Only with not known SSB index
· Option 2: Both known and not known SSB index
· Option 3: Only with known SSB index
· Option 4: Not known SSB index for 120 kHz and known SSB index for 480/960 kHz.




RAN4 defined the PBCH demodulation requirements (i.e., MIB decoding performance) in Rel-15 and we propose to extend the configurations in FR2-2. Since we have new propagation environments, we should then define new requirements for PBCH considering whether the SS/PBCH block index is known or unknown.

Proposal 2: Define PBCH demodulation requirements with the following test setup 
FR2-2 TDD, SCS 120 KHz/CBW 100 MHz

	Test number
	SSB 
SCS
	Antenna configuration
	Propagation condition
	PBCH SNR (dB) 
@ 1% Pm-bch
	SS/PBCH block index                       

	1-1
	
120 KHz
/
100 MHz

	


1x2 Low
	TDLA10-200
	New
	
unknown

	
	
	
	TDLD10-200
	New
	

	
	
	
	TDLA10-650
	New
	

	
	
	
	TDLD10-650
	New
	

	1-2
	
	
	TDLA10-200
	New
	
known

	
	
	
	TDLD10-200
	New
	

	
	
	
	TDLA10-650
	New
	

	
	
	
	TDLD10-650
	New
	



FR2-2 TDD, SCS 120 KHz/CBW 400 MHz

	Test number
	SSB 
SCS
	Antenna configuration
	Propagation condition
	PBCH SNR (dB) 
@ 1% Pm-bch
	SS/PBCH block index                       

	1-1
	
120 KHz
/
400 MHz

	


1x2 Low
	TDLA10-200
	New
	
unknown

	
	
	
	TDLD10-200
	New
	

	
	
	
	TDLA10-650
	New
	

	
	
	
	TDLD10-650
	New
	

	1-2
	
	
	TDLA10-200
	New
	
known

	
	
	
	TDLD10-200
	New
	

	
	
	
	TDLA10-650
	New
	

	
	
	
	TDLD10-650
	New
	



FR2-2 TDD, SCS 480 KHz/CBW 400 MHz

	Test number
	SSB 
SCS
	Antenna configuration
	Propagation condition
	PBCH SNR (dB) 
@ 1% Pm-bch
	SS/PBCH block index                       

	1-1
	
480 KHz
/
400 MHz

	


1x2 Low
	TDLA10-200
	New
	
unknown

	
	
	
	TDLD10-200
	New
	

	
	
	
	TDLA10-650
	New
	

	
	
	
	TDLD10-650
	New
	

	1-2
	
	
	TDLA10-200
	New
	
known

	
	
	
	TDLD10-200
	New
	

	
	
	
	TDLA10-650
	New
	

	
	
	
	TDLD10-650
	New
	







FR2-2 TDD, SCS 480 KHz/CBW 1600 MHz

	Test number
	SSB 
SCS
	Antenna configuration
	Propagation condition
	PBCH SNR (dB) 
@ 1% Pm-bch
	SS/PBCH block index                       

	1-1
	
480 KHz
/
1600 MHz

	


1x2 Low
	TDLA10-200
	New
	
unknown

	
	
	
	TDLD10-200
	New
	

	
	
	
	TDLA10-650
	New
	

	
	
	
	TDLD10-650
	New
	

	1-2
	
	
	TDLA10-200
	New
	
known

	
	
	
	TDLD10-200
	New
	

	
	
	
	TDLA10-650
	New
	

	
	
	
	TDLD10-650
	New
	



5	Specification structure
Table 1	Specification structure for UE Demodulation performance requirements in FR2-2 (Radiated requirements).
	Section number
	Section name
	Note

	7.3
	PDCCH demodulation requirements
	Updates in Table 7.3-1

	7.3.1
	  1RX requirements
	Void

	7.3.2
	  2RX requirements
	

	7.3.2.2
	    TDD
	

	7.3.2.2.1
	 1 Tx Antenna performances
	Updates on FR2-2

	7.3.2.2.2
	 2 Tx Antenna performances
	Updates on FR2-2

	7.4
	PBCH demodulation requirements
	

	7.4.1
	  1RX requirements
	

	7.4.2
	  2RX requirements
	

	7.4.2.2
	    TDD
	Updates on FR2-2 UEs



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

Observation 1: TDD UL-DL pattern should be defined for tests.

Observation 2: While RAN1 defined multi-slot PDCCH monitoring for high SCS, 480 KHz and 960 KHz, we do not believe that it is necessary from a demodulation point of view, since each Slot will be decoded independently.

Proposal 1: Define PDCCH demodulation requirements for UE in FR2-2 with the following test setup.


FR2-2 TDD, SCS 120 KHz/CBW 100 MHz
	Test case
	Interleaver
size
	REG bundle size
	CORESET RB
	CORESET duration
	Aggrega-tion level
	Propagation condition
	Antenna config
	SNRBB (dB) @ 1% 
Pm-dsg

	Test 1-1
	3

	2
	60
	1
	2
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	1x2 ULA Low
	New

	Test
1-2
	2
	6
	60
	1
	4
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	1x2 ULA Low
	New

	Test
1-3
	3
	2
	60
	1
	8
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	2x2 ULA Low
	New

	Test
1-4
	3
	2
	60
	2
	16
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	2x2 ULA Low
	New



FR2-2 TDD, SCS 120 KHz/CBW 400 MHz

	Test case
	Interleaver
size
	REG bundle size
	CORESET RB
	CORESET duration
	Aggrega-tion level
	Propagation condition
	Antenna config
	SNRBB (dB)
@ 1% 
Pm-dsg

	Test 1-1
	3

	2
	240
	1
	2
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	1x2 ULA Low
	
New

	Test
1-2
	2
	6
	240
	1
	4
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	1x2 ULA Low
	
New

	Test
1-3
	3
	2
	240
	1
	8
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	2x2 ULA Low
	
New

	Test
1-4
	3
	2
	240
	1
	16
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	2x2 ULA Low 
	  
New              




	Test case
	Interleaver
size
	REG bundle size
	CORESET RB
	CORESET duration
	Aggrega-tion level
	Propagation condition
	Antenna config
	SNRBB (dB)
@ 1% 
Pm-dsg

	Test 1-1
	3

	2
	240
	2
	2
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	1x2 ULA Low
	
New

	Test
1-2
	2
	6
	240
	2
	4
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	1x2 ULA Low
	
New

	Test
1-3
	3
	2
	240
	2
	8
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	2x2 ULA Low
	
New

	Test
1-4
	3
	2
	240
	2
	16
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
	2x2 ULA Low
	  
New              



FR2-2 TDD, SCS 480 KHz/CBW 400 MHz

	Test case
	Interleaver
size
	REG bundle size
	CORESET RB
	CORESET duration
	Aggrega-tion level
	Propagation condition
	Antenna config
	SNRBB (dB)
@ 1% 
Pm-dsg

	Test 1-1
	3

	2
	60
	1
	2
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
TDLA5-200
TDLD5-200
	1x2 ULA Low
	

New

	Test
1-2
	2
	6
	60
	1
	4
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
TDLA5-200
TDLD5-200
	1x2 ULA Low
	

New

	Test
1-3
	3
	2
	60
	1
	8
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
TDLA5-200
TDLD5-200
	2x2 ULA Low
	

New




	Test case
	Interleaver
size
	REG bundle size
	CORESET RB
	CORESET duration
	Aggrega-tion level
	Propagation condition
	Antenna config
	SNRBB (dB)
@ 1% 
Pm-dsg

	Test 1-1
	3

	2
	60
	2
	2
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
TDLA5-200
TDLD5-200
	1x2 ULA Low
	

New

	Test
1-2
	2
	6
	60
	2
	4
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
TDLA5-200
TDLD5-200
	1x2 ULA Low
	

New

	Test
1-3
	3
	2
	60
	2
	8
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
TDLA5-200
TDLD5-200
	2x2 ULA Low
	

New

	Test
1-4
	3
	2
	60
	2
	16
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
TDLA5-200
TDLD5-200
	2x2 ULA Low 
	 

New               



FR2-2 TDD, SCS 480 KHz/CBW 1600 MHz

	Test case
	Interleaver
size
	REG bundle size
	CORESET RB
	CORESET duration
	Aggrega-tion level
	Propagation condition
	Antenna config
	SNRBB (dB)
@ 1% 
Pm-dsg

	Test 1-1
	3

	2
	240
	1
	2
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
TDLA5-200
TDLD5-200
	1x2 ULA Low
	

New

	Test
1-2
	2
	6
	240
	1
	4
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
TDLA5-200
TDLD5-200
	1x2 ULA Low
	

New

	Test
1-3
	3
	2
	240
	1
	8
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
TDLA5-200
TDLD5-200
	2x2 ULA Low
	

New

	Test
1-4
	3
	2
	240
	1
	16
	TDLA10-200
TDLD10-200
TDLA10-650
TDLD10-650
TDLA5-200
TDLD5-200
	2x2 ULA Low 
	

New                




Proposal 2: Define PBCH demodulation requirements with the following test setup 

FR2-2 TDD, SCS 120 KHz/CBW 100 MHz

	Test number
	SSB 
SCS
	Antenna configuration
	Propagation condition
	PBCH SNR (dB) 
@ 1% Pm-bch
	SS/PBCH block index                       

	1-1
	
120 KHz
/
100 MHz

	


1x2 Low
	TDLA10-200
	New
	
unknown

	
	
	
	TDLD10-200
	New
	

	
	
	
	TDLA10-650
	New
	

	
	
	
	TDLD10-650
	New
	

	1-2
	
	
	TDLA10-200
	New
	
known

	
	
	
	TDLD10-200
	New
	

	
	
	
	TDLA10-650
	New
	

	
	
	
	TDLD10-650
	New
	



FR2-2 TDD, SCS 120 KHz/CBW 400 MHz

	Test number
	SSB 
SCS
	Antenna configuration
	Propagation condition
	PBCH SNR (dB) 
@ 1% Pm-bch
	SS/PBCH block index                       

	1-1
	
120 KHz
/
400 MHz

	


1x2 Low
	TDLA10-200
	New
	
unknown

	
	
	
	TDLD10-200
	New
	

	
	
	
	TDLA10-650
	New
	

	
	
	
	TDLD10-650
	New
	

	1-2
	
	
	TDLA10-200
	New
	
known

	
	
	
	TDLD10-200
	New
	

	
	
	
	TDLA10-650
	New
	

	
	
	
	TDLD10-650
	New
	



FR2-2 TDD, SCS 480 KHz/CBW 400 MHz

	Test number
	SSB 
SCS
	Antenna configuration
	Propagation condition
	PBCH SNR (dB) 
@ 1% Pm-bch
	SS/PBCH block index                       

	1-1
	
480 KHz
/
400 MHz

	


1x2 Low
	TDLA10-200
	New
	
unknown

	
	
	
	TDLD10-200
	New
	

	
	
	
	TDLA10-650
	New
	

	
	
	
	TDLD10-650
	New
	

	1-2
	
	
	TDLA10-200
	New
	
known

	
	
	
	TDLD10-200
	New
	

	
	
	
	TDLA10-650
	New
	

	
	
	
	TDLD10-650
	New
	





FR2-2 TDD, SCS 480 KHz/CBW 1600 MHz

	Test number
	SSB 
SCS
	Antenna configuration
	Propagation condition
	PBCH SNR (dB) 
@ 1% Pm-bch
	SS/PBCH block index                       

	1-1
	
480 KHz
/
1600 MHz

	


1x2 Low
	TDLA10-200
	New
	
unknown

	
	
	
	TDLD10-200
	New
	

	
	
	
	TDLA10-650
	New
	

	
	
	
	TDLD10-650
	New
	

	1-2
	
	
	TDLA10-200
	New
	
known

	
	
	
	TDLD10-200
	New
	

	
	
	
	TDLA10-650
	New
	

	
	
	
	TDLD10-650
	New
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Appendix	Simulation assumption
A.1	PBCH

	Parameter
	Unit
	1 Tx Antenna
	2 Tx Antenna

	
	
	
	

	TDD UL-DL pattern
	
	TBD

	CCE to REG mapping type
	
	Interleaved

	REG bundle size 
	
	2 for test 1-1
6 for test 1-2
	2

	Interleaver size
	
	3 for test 1-1
2 for test 1-2
	3

	Shift index
	
	0



A.2	PBCH
	Parameter
	Unit
	Single antenna port

	Physical Cell ID
	
	0

	Cyclic prefix
	
	Normal

	Number of SS/PBCH blocks within an SS burst set periodicity
	
	1

	SS/PBCH block index Note1
	
	0

	SS/PBCH block periodicity
	ms
	20

	TDD UL-DL pattern
	
	TBD

	Note 1:	as specified in clause 4.1 of TS 38.213 
Note 2:	as specified in clause 11.1 of TS 38.213 



See 38.101-4 Table 7.4.2.2-1
3

