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1. Introduction
In this contribution, we discuss and provide views on SS/PBCH block, initial BWP, and PRACH, to support NR in high frequency range from 52.6 GHz to 71 GHz (simply denoted as “FR2-2” hereafter).

2. SS/PBCH block
	Agreement: (RAN1#105-e)
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: 
· [bookmark: _GoBack]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: (RAN1#105-e)
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
· 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

Conclusion: (RAN1#106-e)
RAN1 will continue discussions to develop solutions for supporting DBTW

Working assumption: (RAN1#106-e)
For 120kHz SSB, the number of candidates SSBs in a half frame is 64.

Agreement: (RAN1#106-e)
For DBTW with 120kHz SCS (if supported), support DBTW lengths {0.5, 1, 2, 3, 4, 5} msec
· Note: this should be the same as Rel-16 NR-U DBTW lengths.



Firstly, regarding indication of DBTW enabling/disabling for IDLE and CONNECTED mode UEs, the following two options can be considered at least for 120 kHz SCS, but option 2 is preferred due to the simplicity of UE’s assumption on DBTW.
· Option 1: Whether DBTW is enabled or disabled can be implicitly indicated by the value of (=Q). It was agreed as working assumption that the number of candidate SSBs in a half frame is 64 for 120 kHz SSB. Thus, if Q is indicated as smaller than 64, UE can recognize DBTW is enabled without additional explicit signalling.
· Option 2: UE always assumes DBTW is enabled. It should be noted that UE behaviour of disabled DBTW with Q=64 is the same as that of enabled DBTW with Q=64, and UE can consider DBTW is enabled for Q<64. Therefore, UE doesn’t need to assume DBTW is disabled.

Proposal #1: For FR2-2, UE always assumes DBTW is enabled for 120 kHz SSB reception.

Secondly, how to indicate candidate QCL relation can be discussed without exceeding limit on PBCH payload size. In Rel-16 NR-U, 2 bits (i.e., subCarrierSpacingCommon and LSB of ssb-SubcarrierOffset) in MIB were re-purposed to indicate one out of 4 candidate (=Q) values (i.e., {1, 2, 4, 8}). Similarly, all or some of the following candidate bits can be used for candidate Q values (e.g., {8, 16, 32, 64} for 2 bits).
· subCarrierSpacingCommon: This bit can be re-interpreted for signaling Q values based on the agreement made in RAN#92-e that only one SCS of CORESET#0 is allowed for a SSB SCS.
· LSB(s) of ssb-SubcarrierOffset: Usability of this bit can be determined based on design for synchronization and channel rasters in RAN4.
· dmrs-TypeA-Position: If this bit is used, one of pos2 or pos3 can be defined as defaults value.

Proposal #2: Total of 4 states (e.g., {8, 16, 32, 64}) of  values are supported by using 2 bits of the followings.
· subCarrierSpacingCommon
· LSB(s) of ssb-SubcarrierOffset
· dmrs-TypeA-Position

Thirdly, how to signal LBT on/off and licensed/unlicensed band was discussed in RAN1#106-e. To be specific, implicitly informing UE of LBT on/off and licensed/unlicensed band operation by using Q value indicated in MIB was suggested by several companies. If Q is indicated as smaller than 64 in MIB, UE can interpret without additional signalling on LBT on/off and licensed/unlicensed band operation, that the corresponding carrier is operated with LBT off and without shared spectrum channel access. On the other hand, if Q is indicated as 64 in MIB, UE cannot be aware of LBT on/off and licensed/unlicensed band operation. Therefore, since gNB should explicitly indicate LBT on/off and licensed/unlicensed band at least for Q=64, implicit indication in MIB is not needed. Instead, LBT on/off and licensed/unlicensed band can be indicated by SIB and/or by using synchronization raster.
For LBT on/off signaling, it was agreed to support both cell-specific and UE-specific RRC configurations. One argument point that was brought up in RAN1#105-e meeting was how to handle potentially different sizes of DCI format 1_0 with CRC scrambled by SI-RNTI. In Rel-16, 2 bits were increased for DCI format 1_0 with SI-RNTI, compared to Rel-15 DCI format 1_0, since those 2 bits were added for LBT type indication of DCI format 1_0 with other RNTIs (e.g., C-RNTI). Thus, if different sizes for DCI format 1_0 with SI-RNTI depending on licensed or unlicensed carrier in FR2-2 can be applied, UE will have to blindly decode DCI format 1_0 with SI-RNTI assuming its two different sizes unless LBT on/off is informed to UE in advance. This problem might be resolved by PBCH indicating LBT on or off but the limitation of PBCH payload should be carefully taken into account. Therefore, we propose a solution not necessitating PBCH indication but being able to figure out DCI format 1_0 size ambiguity problem, which is to match the size of DCI format 1_0 with SI-RNTI regardless of LBT on or off. For example, if 2 bits are needed for LBT type indication for unlicensed spectrum operation, those 2 bits are always added to DCI format 1_0 with SI-RNTI (or other RNTIs as well) for NR FR2-2.

Proposal #3: No MIB indication to identify operation with or without shared spectrum channel access, but SIB indication or synchronization raster differentiation to identify operation with or without shared spectrum channel access.
Proposal #4: Do not indicate LBT on/off in PBCH. DCI format 1_0 size should be aligned regardless of LBT on or off unless synchronization rasters are used to identify operation with or without shared spectrum channel access.

Fourthly, if Q value less than 64 can be indicated, how to indicate actually transmitted SSBs via ssb-PositionsInBurst in SIB1 (or also in dedicated RRC signaling) needs to be discussed. In Rel-15 NR, ssb-PositionsInBurst is composed of two bitmaps where one bitmap (i.e., groupPresence) indicates the presence of each 8-SSB group and the other bitmap (i.e., inOneGroup) indicates the presence of each SSB in a group. For instance, in case Q is signalled to be less than 64 in MIB, the number of SSBs in a group (e.g., 2 SSBs in a group for Q=32) can be different.

Proposal #5: Discuss how to signal actually transmitted SSBs via ssb-PositionsInBurst when  can be indicated to be less than 64 in MIB.

For configuration of Type0-PDCCH CSS set, the following Table 13-12 can be used for the starting point not only for 120 kHz SCS but also for 480/960 kHz.

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



Especially for O values, considering that time span corresponding to 64 SS/PBCH block transmission is around 1 and 0.5 msec for 480 and 960 kHz SCS respectively, 2.5, 5, or 7.5 msec offset values seem to be quite large. Therefore, we can consider reducing O values for 480/960 kHz by applying scaling factor (e.g., scaled by K for 480 kHz but 2*K for 960 kHz) of all or some of indexes.

Proposal #6: Reuse Table 13-12 in TS 38.213 specification for type0-PDCCH CSS set configuration with 120/480/960 kHz, except for O values for 480/960 kHz.

	Agreement: (RAN1#105-e)
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: (RAN1#106-e)
For 480kHz and 960kHz sub-carrier spacing, first symbols of the candidate SSB have index {2, 9} + 14*n, where index 0 corresponds to the first symbol of the first slot in a half-frame.



For time domain pattern of SS/PBCH block with 480/960 kHz SCS, for exact values of ‘n’, consecutive integer values would suffice since the time duration for 64 SS/PBCH blocks for 480/960 kHz is short enough (i.e., less than or equal to 1 msec) and the gap for UL control channel is not required.

Proposal #7: For 480/960 kHz SSB, first symbols of the candidate SSB have index {2, 9} + 14*n, where index 0 corresponds to the first symbol of the first slot in a half-frame (as per agreement made in RAN1#106-e), and values of ‘n’ are consecutive integers (i.e., n = 0, 1, 2, …, 31).

3. PRACH
	Agreement:
Do not support PRACH length L=571, 1151 for 960kHz PRACH and at least L =1151 for 480kHz PRACH. 


In RAN1#104-e meeting [2], it was agreed that 120 kHz PRACH SCS with sequence lengths L=571, 1151, and 139 is supported for initial access and non-initial access use cases. However, it needs to clarify whether all of these lengths (i.e., L=139, 571, and 1151) of PRACH sequence are required in the licensed band where regulatory requirements are not defined on PSD limit. 
In Rel-16 NR-U, the sequence length L=571 for 30 kHz SCS and L=1151 for 15 kHz SCS are only required to handle the power spectral density requirements in the shared spectrum. Similarly, it is sufficient to support only sequence length L=139 in licensed spectrum to support NR from 52.6 GHz to 71 GHz where there is no PSD limit. 

Proposal #8: The 120 kHz PRACH SCS with sequence lengths L=571 and L=1151 are not required for the licensed spectrum where the regulatory requirements are not defined on PSD limit.

There were discussions on the additional SCSs (i.e., 480 and/or 960 kHz) for PRACH for the initial access and/or non-initial access uses cases. Since the 480 kHz SCS SSB was agreed to be supported for the initial access in RAN#92-e, the 480 kHz SCS PRACH can also be supported for the initial access in addition to the 120kHz SCS PRACH while the 960 kHz SCS PRACH is only supported for the non-initial access case.
Regarding on whether to support additional PRACH sequence length other than L=139 for 480 kHz SCS, the PRACH sequence length L=571 can be supported considering the conducted power limit of 27 dBm cannot be achieved with PRACH sequence length L=139 according to US regulation due to smaller occupied bandwidth than 100MHz.
For use cases of 960 kHz SCS PRACH, the PRACH sequence with L=139 for 960 kHz SCS may not provide enough coverage for the initial access use case because the OFDM symbol duration becomes shorter with larger SCS. In addition, in order to support the RACH procedure of the active bandwidth part after initial access, PRACH SCS aligned with data SCS may be beneficial. Therefore, the 960 kHz SCS PRACH can be used for the cases other than initial access (e.g., for SCell) where the coverage is not a concern.

Proposal #9: PRACH with sequence length L=571 can be supported for the 480 kHz SCS in addition to L=139 for initial/non-initial access and 960 kHz SCS PRACH with L=139 is only supported for non-initial access.

	Agreement:
For 480 and 960kHz PRACH:
· At least the same RO density in time domain (i.e. number of specified RO per reference slot according the PRACH configuration index) as for 120kHz PRACH in FR2 is supported
· FFS: Support gap between consecutive ROs in time domain and the details to derive the gap

Agreement:
For 480 and 960kHz PRACH,
· When a PRACH slot can contain all time domain PRACH occasions corresponding to a PRACH Config. Index in Table 6.3.3.2-4 of 38.211 including gap(s) between consecutive PRACH occasions (if supported) to account for LBT and/or beam switching,
· and when number of PRACH slots in a reference slot is 1,
·   for 480kHz and  for 960kHz PRACH
· and when the number of PRACH slots in a reference slot is 2,
·  for 480kHz and  for 960kHz PRACH 
· FFS:  values, when a PRACH slot cannot contain all time domain PRACH occasions, corresponding to a PRACH Config. Index in Table 6.3.3.2-4 of 38.211 including gap(s) between consecutive PRACH occasions (if supported) to account for LBT and/or beam switching.
· FFS: whether to allow for additional  values if the maximum that can be configured for the number of FD RO’s is less than 8 (due to BW limitation) 


There were many discussions on the support for RO configuration for non-consecutive RACH occasions (ROs) in time domain for operation in shared spectrum. The motivation of non-consecutive ROs is to provide the LBT gap between ROs. In Rel-16 NR-U, the solutions were proposed to create a gap between ROs using only the even or odd the RO or by inserting the symbol-level gap. However, the solution using only the even or odd RO may create larger gap than necessary considering the time units required for LBT in FR2-2. Since smaller gap is better in terms of RO capacity, inserting CCA gap between adjacent ROs in time domain by X usec or Y symbol(s) is preferred.

Proposal #10: When LBT is used to transmit the PRACH preamble, consider to insert CCA gap between adjacent RACH occasions in time domain (e.g. X usec or Y symbol) to avoid inter-UE LBT blocking due to the propagation delay of PRACH transmitted in an earlier RO.

In RAN1#106-e meeting [3], it was agreed that the reference slot SCS is remained as 60 kHz and at least the same RO density in time domain (i.e. number of specified RO per reference slot according the PRACH configuration index) as for 120kHz PRACH in FR2 is supported for 480 and 960kHz PRACH. Therefore, when a PRACH slot can contain all time domain PRACH occasions corresponding to a PRACH Config. Index in Table 6.3.3.2-4 of 38.211 including gap(s) between consecutive PRACH occasions to account for LBT and/or beam switching, the maximum number of PRACH slots within a 60 kHz reference slot is still 2 for 480 and 960 kHz SCS. 
However, additional  values may be needed to maintain the same RO density in time domain when a PRACH slot cannot contain all time domain PRACH occasions, corresponding to a PRACH Config. Index in Table 6.3.3.2-4 of 38.211 including gap(s) between consecutive PRACH occasions to account for LBT and/or beam switching. Moreover, the length of the required gap (e.g., X usec or Y symbol) may vary depending on whether the gap between ROs is for LBT or beam switching. A gap of 1 OFDM symbol length may be sufficient for beam switching since the time required for beam switching is tentatively 59 ns according to a reply from RAN4 [1]. But, considering the sensing structure of Cat-2 LBT agreed in AI 8.2.6 in the RAN1#106-e meeting [3], a gap for LBT between ROs may be required at least for 8us.

Observation #1: The required gap length may vary depending on whether the gap between ROs is for beam switching or LBT, and two or more 480/960 kHz PRACH slots may be required to maintain the same RO density for the gap for LBT.

As a result, the starting PRACH slot index (i.e.,  for 480/960kHz can vary depending on not only whether the gap is present for LBT or beam switching but also the PRACH Config. Index. Therefore, the last slot index of PRACH slots can be fixed to 3 and/or 7 for 480 kHz and 7 and/or 15 for 960 kHz and additional X slots prior to the fixed last slot index of PRACH slots are occupied for PRACH slots where the value of X is the number of additional slots to provide a gap between all of consecutive RACH occasions corresponding to a PRACH configuration index in Table 6.3.3.2-4 of TS 38.211, based on the configured number of symbols for the gap required for LBT and/or beam switching. It is noted that if a PRACH slot cannot contain all time domain PRACH occasions corresponding to a PRACH configuration index in Table 6.3.3.2-4 of TS 38.211 including gap(s) between consecutive PRACH occasions to account for LBT and/or beam switching, then X=0. Consequently, the starting PRACH slot index for 480/960 kHz for given PRACH Config. Index can be expressed as
· when number of PRACH slots in a reference slot is 1,
·   for 480 kHz and  for 960 kHz PRACH
· when the number of PRACH slots in a reference slot is 2,
·  for 480 kHz and  for 960 kHz PRACH 
where X is the number of additional slots to provide a gap between all of consecutive RACH occasions corresponding to a PRACH configuration index in Table 6.3.3.2-4 of TS 38.211, based on the configured number of symbols for the gap required for LBT and/or beam switching.

Proposal #11: The starting PRACH slot index for 480/960 kHz is given by:
· when the number of PRACH slots in a reference slot is 1,
·   for 480 kHz and  for 960 kHz PRACH
· when the number of PRACH slots in a reference slot is 2,
·  for 480 kHz and  for 960 kHz PRACH 
· where X is the number of additional slots to provide a gap between all of consecutive RACH occasions corresponding to a PRACH configuration index in Table 6.3.3.2-4 of TS 38.211, based on the configured number of symbols for the gap required for LBT and/or beam switching.
· Note: If a PRACH slot cannot contain all time domain PRACH occasions corresponding to a PRACH configuration index in Table 6.3.3.2-4 of TS 38.211 including gap(s) between consecutive PRACH occasions to account for LBT and/or beam switching, then X=0.

The RA-RNTI associated with the PRACH occasion in which the random access preamble is transmitted, is computed as:
RA-RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id
· s_id is the index of the first OFDM symbol of the PRACH occasion (0 ≤ s_id < 14)
· t_id is the index of the first slot of the PRACH occasion in a system frame (0 ≤ t_id < 80)
· f_id is the index of the PRACH occasion in the frequency domain (0 ≤ f_id < 8)
· ul_carrier_id is the UL carrier used for preamble transmission (0 for NUL carrier, and 1 for SUL carrier)
Since the existing RA-RNTI was designed for a 10ms window, it should be noted that the number of slots in the 480 kHz and 960 kHz subcarrier spacing is too large to cover all slots with the existing RNTI (i.e., it exceeds the range that can be expressed by 16-bits). However, it was agreed in RAN1#106-e meeting [3] that the reference slot SCS is remained as 60 kHz and at least the same RO density in time domain (i.e. number of specified RO per reference slot according the PRACH configuration index) as for 120 kHz PRACH in FR2 is supported for 480 and 960 kHz PRACH. Therefore the existing RA-RNTI equation could be reused by reinterpreting the slot indexes t_id based on a new specific subcarrier spacing as the slot indexes of 120 kHz SCS (e.g., floor(t_id/n) where n=4 for 480 kHz SCS and n=8 for 960 kHz). Note that the same rule can be also applied to MsgB-RNTI.
In the case of mapping RA-RNTI to actual 480/960kHz PRACH slot, the existing RA-RNTI equation associated with the PRACH occasion is needed to be modified. The value range of t_id in the above calculation is assumed that a 10ms RAR window and the maximum SCS of 120 kHz (i.e., 80 slots in a frame). However, the number of slots in a frame is 320 slots and 640 slots for 480 kHz and 960 kHz, respectively. Hence, in order to reuse the above equation, the following options can be considered:
In the case of mapping RA-RNTI to hypothetical 480/960 kHz PRACH slot assuming that the gap between RACH occasions is zero,
· Option 1: Reuse the existing RA-RNTI/MSGB-RNTI equation by reinterpreting the slot indexes t_id based on a new specific subcarrier spacing as the slot indexes of 120 kHz SCS (e.g., floor(t_id/n) where n=4 for 480 kHz SCS and n=8 for 960 kHz).
In the case of mapping RA-RNTI to actual 480/960 kHz PRACH slot,
· Option 2: Divide the RAR window for RA-RNTI (or msg2 window for MSGB-RNTI) into N sub-periods (where each sub-period is 80 slots using the used SCS) + signal the sub-period index using the DCI that schedules the MSG2/MSGB.

Proposal #12: Since the same RO density in time domain as for 120 kHz PRACH in FR2 is maintained regardless of whether there is a gap between ROs, RA-RNTI/MSGB-RNTI associated with the PRACH occasion for 480 and 960 kHz SCS using the existing RA-RNTI equation, the following options can be considered:
In the case of mapping RA-RNTI to hypothetical 480/960 kHz PRACH slot assuming that the gap between RACH occasions is zero,
· Option 1: Reuse the existing RA-RNTI/MSGB-RNTI equation by reinterpreting the slot indexes t_id based on a new specific subcarrier spacing as the slot indexes of 120 kHz SCS (e.g., floor(t_id/n) where n=4 for 480 kHz SCS and n=8 for 960 kHz).
In the case of mapping RA-RNTI to actual 480/960 kHz PRACH slot,
· Option 2: Divide the RAR window for RA-RNTI (or msg2 window for MSGB-RNTI) into N sub-periods (where each sub-period is 80 slots using the used SCS) + signal the sub-period index using the DCI that schedules the MSG2/MSGB.

4. Conclusions
In this contribution, we discussed SS/PBCH block, initial BWP, and PRACH to support NR in high frequency range (FR2-2) from 52.6 GHz to 71 GHz, and the followings were proposed.
Proposal #1: For FR2-2, UE always assumes DBTW is enabled for 120 kHz SSB reception.
Proposal #2: Total of 4 states (e.g., {8, 16, 32, 64}) of  values are supported by using 2 bits of the followings.
· subCarrierSpacingCommon
· LSB(s) of ssb-SubcarrierOffset
· dmrs-TypeA-Position
Proposal #3: No MIB indication to identify operation with or without shared spectrum channel access, but SIB indication or synchronization raster differentiation to identify operation with or without shared spectrum channel access.
Proposal #4: Do not indicate LBT on/off in PBCH. DCI format 1_0 size should be aligned regardless of LBT on or off unless synchronization rasters are used to identify operation with or without shared spectrum channel access.
Proposal #5: Discuss how to signal actually transmitted SSBs via ssb-PositionsInBurst when  can be indicated to be less than 64 in MIB.
Proposal #6: Reuse Table 13-12 in TS 38.213 specification for type0-PDCCH CSS set configuration with 120/480/960 kHz, except for O values for 480/960 kHz.
Proposal #7: For 480/960 kHz SSB, first symbols of the candidate SSB have index {2, 9} + 14*n, where index 0 corresponds to the first symbol of the first slot in a half-frame (as per agreement made in RAN1#106-e), and values of ‘n’ are consecutive integers (i.e., n = 0, 1, 2, …, 31).
Proposal #8: The 120 kHz PRACH SCS with sequence lengths L=571 and L=1151 are not required for the licensed spectrum where the regulatory requirements are not defined on PSD limit.
Proposal #9: PRACH with sequence length L=571 can be supported for the 480 kHz SCS in addition to L=139 for initial/non-initial access and 960 kHz SCS PRACH with L=139 is only supported for non-initial access.
Proposal #10: When LBT is used to transmit the PRACH preamble, consider to insert CCA gap between adjacent RACH occasions in time domain (e.g. X usec or Y symbol) to avoid inter-UE LBT blocking due to the propagation delay of PRACH transmitted in an earlier RO.
Observation #1: The required gap length may vary depending on whether the gap between ROs is for beam switching or LBT, and two or more 480/960 kHz PRACH slots may be required to maintain the same RO density for the gap for LBT.
Proposal #11: The starting PRACH slot index for 480/960 kHz is given by:
· when the number of PRACH slots in a reference slot is 1,
·   for 480 kHz and  for 960 kHz PRACH
· when the number of PRACH slots in a reference slot is 2,
·  for 480 kHz and  for 960 kHz PRACH 
where X is the number of additional slots to provide a gap between all of consecutive RACH occasions corresponding to a PRACH configuration index in Table 6.3.3.2-4 of TS 38.211, based on the configured number of symbols for the gap required for LBT and/or beam switching.
· Note: If a PRACH slot cannot contain all time domain PRACH occasions, corresponding to a PRACH configuration index in Table 6.3.3.2-4 of TS 38.211 including gap(s) between consecutive PRACH occasions (if supported) to account for LBT and/or beam switching, then X=0.
Proposal #12: Since the same RO density in time domain as for 120 kHz PRACH in FR2 is maintained regardless of whether there is a gap between ROs, RA-RNTI/MSGB-RNTI associated with the PRACH occasion for 480 and 960 kHz SCS using the existing RA-RNTI equation, the following options can be considered:
In the case of mapping RA-RNTI to hypothetical 480/960 kHz PRACH slot assuming that the gap between RACH occasions is zero,
· Option 1: Reuse the existing RA-RNTI/MSGB-RNTI equation by reinterpreting the slot indexes t_id based on a new specific subcarrier spacing as the slot indexes of 120 kHz SCS (e.g., floor(t_id/n) where n=4 for 480 kHz SCS and n=8 for 960 kHz).
In the case of mapping RA-RNTI to actual 480/960 kHz PRACH slot,
· Option 2: Divide the RAR window for RA-RNTI (or msg2 window for MSGB-RNTI) into N sub-periods (where each sub-period is 80 slots using the used SCS) + signal the sub-period index using the DCI that schedules the MSG2/MSGB.
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