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Introduction
In RAN1#104bis-e meeting [1], the following agreements were made.
	Agreement:
· For operation with shared spectrum channel access of NR 52.6 – 71 GHz, support discovery burst (DB) and define the DB same as in Rel-16 37.213 Section 4.0
· FFS: Support discovery burst transmission window (DBTW) at least for SSB with 120 kHz SCS with the following requirements
· 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
· FFS: applicability of DBTW design for 120kHz to SSB with 480kHz and 960kHz SCS
· 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.
· FFS: details of the mechanism for enabling/disabling DBTW considering LBT exempt operation and overlapping licensed/unlicensed bands
· FFS: details of how to inform UEs of the configuration of DBTW
Agreement:
For SSB with 120kHz SCS for NR 52.6 GHz to 71 GHz,
· 120 kHz SCS: the first symbols of the candidate SS/PBCH blocks have indexes {4, 8,16, 20} + 28×n, where index 0 corresponds to the first symbol of the first slot in a half-frame.
· For carrier frequencies within 52.6 GHz to 71GHz, support at least 𝑛 = 0, 1, 2, 3, 5, 6, 7, 8, 10, 11, 12, 13, 15, 16, 17, 18.
· Other values of n (if any) are FFS, and support of additional n values are subject to support of DBTW for 120kHz SSB



In RAN1#105bis-e meeting [2], the following agreements were made.
	Agreement:
For 480kHz/960kHz SSB, select one of the following alternatives:
· ALT 1) First symbols of the candidate SSB have index {X, Y} + 14*n, where index 0 corresponds to the first symbol of the first slot in a half-frame
· value of X and Y are identical for 480kHz and 960kHz
· FFS: exact value of X and Y
· ALT 2) First symbols of the candidate SSB have index {4, 8, 16,20} + 28*n, where index 0 corresponds to the first symbol of the first slot in a half-frame
· Values of n for 480kHz and 960kHz for ALT 1 and 2
· FFS: whether number of values for ‘n’ depend on LBT operation (i.e. LBT vs no-LBT)
· FFS: exact values of ‘n’ for each SCS
· Values of ‘n’ for one mode of operation shall be strictly a subset of values for another mode of operation, if two mode of operation exist for number of candidate SSBs
· FFS: whether values of ‘n’ shall not be all consecutive integer values (i.e. non-candidate SSB slots are positioned every few candidate SSB slots)
Agreement:
FFS: Support DBTW at least for 120kHz 
· FFS whether DBTW will be applicable for 480/960 kHz SSB SCS 
· If DBTW is supported for 480/960kHz SSB: 
· For the case agreed in RAN1 #104bis-e where 480/960 kHz SSB location and SCS are explicitly provided to the UE (non-initial access), indication of DBTW configuration (e.g. enable/disable of DBTW,  , and DBTW length) are supported by dedicated signaling.
· For 120kHz SSB, support mechanism to distinguish at least the following scenarios: 
· Case 1) (Unlicensed with LBT off) + DBTW disabled
· Case 2) (Unlicensed with LBT on) + DBTW enabled
· Case 3) (Unlicensed with LBT on) + DBTW disabled
· Case 4) (Licensed) + DBTW disabled
· FFS: Whether/how LBT on/off is indicated in MIB 
· If not indicated in MIB, then FFS whether/how the UE determines different sizes of DCI 1_0 with CRC scrambled by SI-RNTI
· FFS: whether any case(s) can be combined for DBTW signaling design and how to handle implications to DCI 1_0 size ambiguity if is not distinguished in signaling
· FFS: whether all above cases need an explicit indication
· FFS: Whether a single indication can be used for combination of more than one cases
· For 120 kHz SSB, enable/disable of DBTW is indicated by one or more of the following methods: 
· Option 1) signaling in MIB 
· Option 1-1) disabling DBTW is jointly coded with 
· Option 1-2) indicated by other bit fields in MIB
· FFS: among options 1-1 and 1-2
· Option 2) distinct GSCN used by the SSB
· Option 3) By comparing the value of   in MIB and DBTW length after UE reads SIB1 or by comparing the value of   in MIB and default DBTW length of 5 ms before UE reads SIB1.
· FFS: whether to support option 1, 2, 3, or any combination of the options.
· Note: enable/disable signaling of DBTW by MIB or GSCN does not preclude other signaling methods
Agreement:
If DBTW is supported,
· Working assumption: MIB signaling to support
· Alt A) indication of  at least for 120kHz SSB 
· In this case, the total number of values of  to not exceed 4
· Alt B) Explicit indication of SSB index and/or SSB candidate location 
· FFS on the details of signaling
· FFS between Alt A, or B, or supporting both
· Supported DBTW lengths 
· Alt 1) 0.5, 1, 2, 3, 4, 5 msec 
· Note: same as Rel-16 FR1 NR-U
· Alt 2) maximum 5 msec 
· FFS other values
· FFS between Alt 1 and 2
· [bookmark: _Hlk78983874]Number of candidate positions when DBTW is enabled 
· For 120kHz SSB 
· FFS between 64 or 80
· If DBTW is additionally supported for 480/960kHz SSB 
· FFS between 64 or 128



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

Discussion
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.
For 480 kHz and 960 kHz SCS, although the condition of contention exempt short control signalling could be met for SSB transmission, DBTW would be beneficial for operation on a region where LBT is mandated (e.g. Japan) [3].
Proposal 1: Discovery Burst Transmission Window should be supported.

Since EIRP limitation is considered also in 60 GHz, SSB repetition would be beneficial to provide SSB coverage. Therefore, as well as Rel-16 NR-U,  should be indicated. On the other hands, since DBTW is not always beneficial especially in an environment where LBT failure rarely occurs, enabling/disabling DBTW is useful for UE. In RAN1#105-e meeting [2], the following options for signalling of enabling/disabling DBTW were made.
· Option 1) signaling in MIB 
· Option 1-1) disabling DBTW is jointly coded with 
· Option 1-2) indicated by other bit fields in MIB
· FFS: among options 1-1 and 1-2
· Option 2) distinct GSCN used by the SSB
· Option 3) By comparing the value of   in MIB and DBTW length after UE reads SIB1 or by comparing the value of   in MIB and default DBTW length of 5 ms before UE reads SIB1.
For option 2, the number of sync raster entry would be increased compared to other options, which causes increasing UE cell search complexity. In addition, SSB location flexibility on frequency domain would be decreased and GSCN design complexity would be increased because GSCN on licensed spectrum and unlicensed spectrum must not be defined by using the same number. For option 3, UE would not be aware of whether DBTW is enable or disable before reading SIB1. It also results in increasing UE cell search complexity because UE has to assume enabling DBTW until SIB1 is received. Therefore, option 1 is preferable from the perspective of UE complexity. Since enabling/disabling DBTW is related to QCL relation (), disabling DBTW could be jointly coded with . As a result of comparison among these options, we support option 1-1 (disabling DBTW is jointly coded with )
If candidate SSB position is not more than 64, there is only one transmission opportunity for each SSB when  is 64. In this case, when SSB cannot be transmitted due to LBT failure, UE could not receive the SSB on the DBTW. Extending candidate SSB position would be beneficial also for 60 GHz unlicensed spectrum. Since it was agreed that maximum DBTW is up to 5 msec, the number of candidate SSB positions should be 80 for 120 kHz SCS. For 480/960 kHz SCS, the number of candidate SSB positions should be 128 so that two transmission opportunities on the DBTW would be made.
For 120 kHz SCS, in current specification, n = 4, 9, 14, 19 are not used for SSB transmission for licensed spectrum operation. For additional candidate SSB positions, supporting additional n value (4, 9, 14, 19) should be considered. For 480/960 kHz SCS, to keep commonality with 120 kHz SCS, candidate SSB position should apply the same manner with 120 kHz SCS. Therefore, first symbols of the candidate SSB should have index {4, 8, 16, 20} + 28*n, and n = {0, 1, 2, 3, 5, 6, 7, 8, 10, 11, 12, 13, 15, 16, 17, 18} when DBTW is disabled. For n value when DBTW is enabled, n = 0 – 31 is preferable, because it would be desirable that SSB burst transmission is in short duration considering UE power consumption for SSB monitoring.
Considering the limited MIB payload size, the small total number of states of disabling DBTW and  would be desirable. On frequencies above 52.6 GHz, due to high propagation loss, narrower beamforming would be important. Therefore, lower value of  (e.g. 1, 2, 4) is not beneficial. Assuming that 2 bits is utilized for signalling of disabling DBTW and , in a case that the number of candidate SSB position is more than 64, a parameter to signal disabling DBTW and  should indicate {16, 32, 64, or disabling DBTW}. On the other hand, in a case that the number of candidate SSB position is 64, a parameter to signal disabling DBTW and  should indicate {8, 16, 32, or disabling DBTW} because   = 64 implies disabling DBTW in this case.
Proposal 2: Enabling/disabling DBTW and  should be signalled in MIB 
· Indication of disabling DBTW should be jointly coded with 
· Parameter to signal disabling DBTW and  indicates {16, 32, 64, or disabling DBTW} if the number of candidate SSB position is more than 64
· Parameter to signal disabling DBTW and  indicates {8, 16, 32, or disabling DBTW} if the number of candidate SSB position is 64

Proposal 3: Candidate SSB positions should be extended when DBTW is enabled.
· For 120 kHz SCS,
· The number of candidate SSB positions should be 80
· additional n values (4, 9, 14, 19) should be supported when DBTW is enabled
· For 480/960 kHz SCS,
· The number of candidate SSB positions should be 128
· First symbols of the candidate SSB have index {4, 8, 16,20} + 28*n, where index 0 corresponds to the first symbol of the first slot in a half-frame
· n = {0, 1, 2, 3, 5, 6, 7, 8, 10, 11, 12, 13, 15, 16, 17, 18} when DBTW is disabled.
· n = 0 - 31 when DBTW is enabled

If additional SSB position, QCL relation, and/or enabling/disabling DBTW is supported, the remaining issue would be how to indicate these indications, because PBCH payload size is no greater than that for FR2 (i.e. 23 bits) as agreed in RAN1#104bis-e meeting [1]. Assuming that up to 128 candidate SSB positions, 3 values of , and disabling DBTW are indicated by MIB, extra 3 bits would be needed.
like Rel-16 NR-U, unutilized parameters could be reused for these indications. It was agreed in RAN plenary #92-e meeting [4] that only 1 CORESET#0/Type0-PDCCH SCS is supported for each SSB SCS, which implies subCarrierSpacingCommon in MIB is not used. Therefore, 1 bit of subCarrierSpacingCommon could be used for indication of candidate SSB indices and QCL relation. In addition, pdcchConfig-SIB1 may be used. 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, only 60 states are used, and other states are reserved. Since 60 states could be indicated by 6 bits, remaining 2 bits could be used for the indication of candidate SSB indices and QCL relation.
Proposal 4: For indication of candidate SSB indices, QCL relation, and disabling DBTW, subCarrierSpacingCommon and reserved state of pdcchConfig-SIB1 should be used.

Conclusions
In this contribution, based on the above discussion, we have the following observations and proposals:
Proposal 1: Discovery Burst Transmission Window should be supported.
Proposal 2: Enabling/disabling DBTW and  should be signalled in MIB 
· Indication of disabling DBTW should be jointly coded with 
· Parameter to signal disabling DBTW and  indicates {16, 32, 64, or disabling DBTW} if the number of candidate SSB position is more than 64
· Parameter to signal disabling DBTW and  indicates {8, 16, 32, or disabling DBTW} if the number of candidate SSB position is 64
Proposal 3: Candidate SSB positions should be extended when DBTW is enabled.
· For 120 kHz SCS,
· The number of candidate SSB positions should be 80
· additional n values (4, 9, 14, 19) should be supported when DBTW is enabled
· For 480/960 kHz SCS,
· The number of candidate SSB positions should be 128
· First symbols of the candidate SSB have index {4, 8, 16,20} + 28*n, where index 0 corresponds to the first symbol of the first slot in a half-frame
· n = {0, 1, 2, 3, 5, 6, 7, 8, 10, 11, 12, 13, 15, 16, 17, 18} when DBTW is disabled.
· n = 0 - 31 when DBTW is enabled
Proposal 4: For indication of candidate SSB indices, QCL relation, and disabling DBTW, subCarrierSpacingCommon and reserved state of pdcchConfig-SIB1 should be used.
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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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