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Introduction
In WID [1], the following objectives were described.
· Support of up to 64 SSB beams for licensed and unlicensed operation in this frequency range. 
· Supports 120kHz SCS for SSB and 120kHz SCS for initial access related signals/channels in an initial BWP.
· Study and specify, if needed, additional SCS (240kHz, 480kHz, 960kHz) for SSB, and additional SCS(480kHz, 960kHz) for initial access related signals/channels in initial BWP.
· Study and specify, if needed, additional SCS (480kHz, 960kHz) for SSB for cases other than initial access.
· Note: coverage enhancement for SSB is not pursued.

In this contribution, initial access aspects for NR above 52.6 GHz are discussed.

Discussion
SCS for SS/PBCH block
It has been already agreed that 120 kHz, 480 kHz, and 960 kHz SCS for data/control channel and 120 kHz SCS for SSB are supported. However, it has not been determined whether 240 kHz, 480 kHz, and/or 960 kHz SCS for SSB are supported.
Supporting 480 kHz and 960 kHz SCS for SSB brings some benefits. First is to realize single numerology operation in the case of 480 kHz and 960 kHz SCS for data/control channel. If only 120 kHz SCS is supported for SSB, mixed numerology operation between SSB and data/control channel would be mandated, which increases implementation complexity compared to single numerology operation. Second is fine time synchronization. Higher SCS makes short symbol, which contributes fine time synchronization.
For 240 kHz SCS for SSB, since FR2 supports 240 kHz SCS for SSB, it is less specification impact to support 240 kHz SCS for SSB. However, NR above 52.6 GHz doesn’t support 240 kHz. If SSB with 240 kHz SCS is used, single numerology operation cannot be realized for NR above 52.6 GHz. Since we don’t see clear benefit to support 240 kHz SCS for SSB, supporting 240 kHz SCS for SSB could be de-prioritized.
Proposal 1: 480 kHz and 960 kHz SCS for SSB should be supported for NR above 52.6 GHz.

Discovery burst transmission window
In RAN1#104-e meeting [2], the following agreements were made.
	Agreement:
For an unlicensed band that requires LBT, further study whether/how to support discovery burst (DB) and discovery burst transmission window (DBTW) at least for 120 kHz SSB SCS
· If DB supported 
· FFS: What signals/channels are included in DB other than SS/PBCH block
· If DBTW is supported
· Support mechanism to indicate or inform that DBTW is enabled/disabled for both IDLE and CONNECTED mode UEs
· FFS: how to support UEs performing initial access that do not have any prior information on DBTW.
· PBCH payload size is no greater than that for FR2
· Duration of DBTW is no greater than 5 ms
· Number of PBCH DMRS sequences is the same as for FR2
· The following points are additionally FFS:
· How to indicate candidate SSB indices and QCL relation without exceeding limit on PBCH payload size
· Details of the mechanism for enabling/disabling DBTW considering LBT exempt operation and overlapping licensed/unlicensed bands
· Whether or not to support DBTW for SSB SCS(s) other than 120 kHz if other SSB SCS(s) are supported
Agreement:
· SSB transmission with LBT is supported, at least when the conditions for contention exempt short control signalling based SSB transmission is not met 
· Note the channel access for SSB with LBT may not be different from a normal COT with multiple beams
· FFS: If any difference from a multi-beam COT LBT needs to be introduced


The condition of contention exempt short control signaling is defined as the total duration of short control signalling transmission shall be less than 10% within 100 msec. On the other hand, the SSB transmission with 120 kHz SSB SCS occupies 4 msec within 20 msec, which means that condition of short control signalling transmission is not met. Since LBT is required for SSB transmission with 120 kHz SCS, discovery burst and discovery burst transmission window, which has been introduced in Rel-16 NR-U, should be supported.
Proposal 2: Discovery burst and discovery burst transmission window should be supported at least for 120 kHz SSB SCS.
It has been agreed that duration of DBTW is up to 5 msec. Considering 1 slot contains 2 SSBs and half flame (5 msec) contains 40 slots for 120 kHz SCS, up to 80 candidate SSB position can be considered.
Proposal 3: Up to 80 candidate SSB position should be supported for 120 kHz SSB SCS.
For 5 and 6 GHz unlicensed spectrum, single beam with repetition is beneficial due to EIRP limitation. Therefore, in Rel-16 NR-U, the value of QCL relations is {1, 2, 4, 8}. For 60 GHz unlicensed spectrum, due to high propagation loss, beamforming is necessary and single beam operation is not realistic. To reduce information bits about QCL relations, lower value of QCL relations (e.g. 1, 2, 4) is not necessary to indicate for 60 GHz unlicensed operation.
Observation 1: Lower value of QCL relations (e.g. 1, 2, 4) is not necessary to introduce for 60 GHz unlicensed operation.
For indicating candidate SSB indices and QCL relation without exceeding limit on PBCH payload size, un-utilized bits can be reused. One candidate is pdcchConfig-SIB1. When {SS/PBCH block, PDCCH} SCS is {120, 120} kHz, CORESET#0 and Type0-PDCCH CSS set is configured based on tables in Appendix. In these tables, some states are reserved. Reserved state could be utilized for indication of candidate SSB indices and QCL relation.
Observation 2: When {SS/PBCH Block, CORESET#0 for Type0-PDCCH} SCS equal to {120, 120} kHz, reserved state could be utilized for indication of candidate SSB indices and QCL relation.
Another candidate would be subCarrierSpacingCommon if 480 kHz and 960 kHz SSB SCS are supported for initial access case, like Rel-16 NR-U.
Observation 3: If 480 kHz and 960 kHz SSB SCS is supported for initial access case, subCarrierSpacingCommon could be utilized for indication of candidate SSB indices and QCL relation.

Conclusions
In this contribution, based on the above discussion, we have the following observations and proposals:
Proposal 1: 480 kHz and 960 kHz SCS for SSB should be supported for NR above 52.6 GHz.
Proposal 2: Discovery burst and discovery burst transmission window should be supported at least for 120 kHz SSB SCS.
Proposal 3: Up to 80 candidate SSB position should be supported for 120 kHz SSB SCS.
Observation 1: Lower value of QCL relations (e.g. 1, 2, 4) is not necessary to introduce for 60 GHz unlicensed operation.
Observation 2: When {SS/PBCH Block, CORESET#0 for Type0-PDCCH} SCS equal to {120, 120} kHz, reserved state could be utilized for indication of candidate SSB indices and QCL relation.
Observation 3: If 480 kHz and 960 kHz SSB SCS is supported for initial access case, subCarrierSpacingCommon could be utilized for indication of candidate SSB indices and QCL relation.
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Appendix
The following tables are used for indication of QCL relation and CORESET#0/Type0-PDCCH search space set, which are captured by TS 38.213.
Table 4.1-1: Mapping between the combination of subCarrierSpacingCommon and LSB of ssb-SubcarrierOffset to 
	subCarrierSpacingCommon
	LSB of ssb-SubcarrierOffset
	

	scs15or60
	0
	1

	scs15or60
	1
	2

	scs30or120
	0
	4

	scs30or120
	1
	8



Table 13-8: Set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space set when {SS/PBCH block, PDCCH} SCS is {120, 120} kHz
	Index
	SS/PBCH block and CORESET multiplexing pattern 
	Number of RBs [image: ]
	Number of Symbols [image: ] 
	Offset (RBs) 

	0
	1 
	24
	2
	0

	1
	1 
	24
	2
	4

	2
	1 
	48
	1
	14

	3
	1 
	48
	2
	14

	4
	3 
	24
	2
	-20 if [image: ] 
-21 if [image: ]

	5
	3 
	24
	2
	24

	6
	3 
	48
	2
	-20 if [image: ] 
-21 if [image: ]

	7
	3 
	48
	2
	48

	8
	Reserved

	9
	Reserved

	10
	Reserved

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved



Table 13-12: Parameters for PDCCH monitoring occasions for Type0-PDCCH CSS set - SS/PBCH block and CORESET multiplexing pattern 1 and FR2
	Index
	[image: ]
	Number of search space sets per slot
	[image: ]
	First symbol index

	0
	0
	1
	1
	0

	1
	0
	2
	1/2
	{0, if [image: ] is even}, {7, if [image: ] is odd}

	2
	2.5 
	1
	1
	0

	3
	2.5
	2
	1/2
	{0, if [image: ] is even}, {7, if [image: ] is odd}

	4
	5
	1
	1
	0

	5
	5
	2
	1/2
	{0, if [image: ] is even}, {7, if [image: ] is odd}

	6
	0
	2
	1/2
	 {0, if [image: ] is even}, {[image: ], if [image: ] is odd}

	7
	2.5
	2
	1/2
	 {0, if [image: ] is even}, {[image: ], if [image: ] is odd}

	8
	5
	2
	1/2
	 {0, if [image: ] is even}, {[image: ], if [image: ] is odd}

	9
	7.5
	1
	1
	 0

	10
	7.5
	2
	1/2
	 {0, if [image: ] is even}, {7, if [image: ] is odd}

	11
	7.5
	2
	1/2
	 {0, if [image: ] is even}, {[image: ], if [image: ] is odd}

	12
	0
	1
	2
	0

	13
	5
	1
	2
	0

	14
	Reserved

	15
	Reserved



Table 13-15: PDCCH monitoring occasions for Type0-PDCCH CSS set - SS/PBCH block and CORESET multiplexing pattern 3 and {SS/PBCH block, PDCCH} SCS {120, 120} kHz 
	Index
	PDCCH monitoring occasions (SFN and slot number)
	First symbol index
(k = 0, 1, … 15)

	0
	[image: ]
[image: ] 
	4, 8, 2, 6 in
[image: ], [image: ], [image: ], [image: ]

	1
	Reserved

	2
	Reserved

	3
	Reserved

	4
	Reserved

	5
	Reserved

	6
	Reserved

	7
	Reserved

	8
	Reserved

	9
	Reserved

	10
	Reserved

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved
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