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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 “FR-X” hereafter).

2. SS/PBCH block
	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


In RAN1#104bis-e meeting, the above agreements were made for support of DB and DBTW. First, one or more of following methods can be considered to indicate enabled/disabled DBTW for both IDLE and CONNECTED mode UEs.
· Method 1: Different synchronization rasters depending on whether DBTW is enable or disabled
· Method 2: PBCH indication
· Method 3: SIBx indication
· Method 4: Configuration via UE-specific RRC signaling

For method 1, RAN4 need to be involved to define separate two sets of GSCN values where one set corresponds to the case of disabled DBTW while the other set corresponds to the case of enabled DBTW, but UE can be informed whether DBTW is enabled or disabled prior to initial access procedure.
For method 2, spare 1 bit in MIB or one bit allocated for BCCH-BCH-Message can be used to indicate whether DBTW is enabled or disable, but use of spare bit in MIB needs to be carefully discussed.
For method 3, at least for the purpose of neighbour cell measurement, system information needs to signal to inform that DBTW is enabled/disabled.
For method 4, at least for the purpose of SCell addition for connected UE, UE-specific RRC signaling in addition to cell-specific RRC signaling needs to inform that DBTW is enabled/disabled.
Therefore, methods 1, 3, and 4 can be introduced to inform that DBTW is enabled/disable for the purpose of informing it prior to initial access, neighbour cell measurement, and SCell addition, respectively.

Proposal #1: Consider the following methods to indicate enabled/disabled DBTW for idle and/or connected mode UEs.
· Separate two sets of GSCN values where one set corresponds to the case of disabled DBTW while the other set corresponds to the case of enabled DBTW
· Signalling via system information (e.g., measObject)
· UE-specific RRC signaling (e.g., for SCell addition)

[bookmark: _GoBack]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: If this bit is used, only one CORESET#0 SCS corresponding to a SCS of SSB should be allowed.
· 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: Consider all or some of the following bits to indicate candidate  values.
· subCarrierSpacingCommon
· LSB(s) of ssb-SubcarrierOffset
· dmrs-TypeA-Position

Thirdly, 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 can be different.

Proposal #3: Discuss how to signal actually transmitted SSBs via ssb-PositionsInBurst when  can be indicated to be less than 64 in MIB.

	Agreement: (RAN1#104-e)
Whether or not to support 240 kHz, 480kHz and 960kHz SCS for SSB and the conditions under which SSB for 240 kHz, 480 kHz and 960 kHz may be supported will be decided no later than RAN1#104bis-e.

Agreement: (RAN1#104bis-e)
For the case where SSB location and SCS are explicitly provided to the UE (non-initial access) and SSB does not configure Type-0 PDCCH, support 480 kHz and 960 kHz numerologies for the SSB
· Note: Strive to minimize specification impact due to the new SCS for SSB


In RAN1#104-e and RAN1#104bis-e meetings, the above agreements were made for SCS of SS/PBCH block. Considering that FR2 already supports both of 120 kHz and 240 kHz as SCS for SS/PBCH block, extending applicability of 240 kHz SCS SS/PBCH block to FR-X must be the natural choice. One of advantages of allowing 240 kHz SCS for SS/PBCH block in FR-X is that UE’s complexity for integer CFO compensation can be reduced, compared to 120 kHz SCS based SS/PBCH block.

Proposal #4: Support 240 kHz SCS for SS/PBCH block in frequency range from 52.6 GHz to 71 GHz.

For time domain pattern of SS/PBCH block with 480/960 kHz SCS, based on the NOTE in the previous agreement, it would be reasonable to apply existing SS/PBCH Case D (which is applied for 120 kHz SCS), considering the description in TR 38.808 [1] that no explicit switching gap is needed between successive SS/PBCH blocks. However, in case RAN4 will conclude that one (or two) symbol is necessary between consecutive SS/PBCH blocks, Case A or C can be considered.

Proposal #5: Reuse existing SS/PBCH Case D (which is applied for 120 kHz SCS) for SS/PBCH block with 480/960 kHz SCS, if RAN4 confirms that no explicit switching gap is needed between successive SS/PBCH blocks.

On whether SS/PBCH block with 480/960 kHz SCS is supported for initial access or not, it would be undesirable that all of 480 and 960 kHz SCSs are used for initial access in addition to 120 (and 240 if agreed) kHz SCS, in terms of UE’s increasing complexity with the number of candidate GSCNs and higher sampling rate. Therefore, at most one of 480 and 960 kHz SCSs can be additionally supported for SS/PBCH block with initial access, considering UE implementation complexity and single numerology operation.

Proposal #6: At most one of 480 and 960 kHz SCSs can be additionally supported for SS/PBCH block with initial access.

	Proposal #1 for ANR
· RAN1 agrees to support ANR and inter-operator PCI collision for 120 kHz SSB.
· RAN1 further discuss whether and how to support ANR and/or inter-operator PCI collision for 480/960 kHz SSBs whose SSB location and SCS are explicitly provided to the UE (non-initial access) and SSB does not configure Type-0 PDCCH.
Proposal #2 for ANR
RAN1 agree to provide solutions to support ANR and inter-operator PCI confusion resolution for all supported SSB subcarrier spacing


In RAN1#104bis-e meeting, above proposals were discussed to support ANR feature. In our opinion, for SS/PBCH block with a SCS not introduced for initial access, supporting ANR functionality from SS/PBCH block with the SCS does not necessarily require that SS/PBCH block to configure CORESET#0 and type0-PDCCH CSS set. However, if ANR should be supported from SS/PBCH block with the SCS, we may consider that MIB (e.g., with 960 kHz SCS) indicates frequency domain location of SS/PBCH (e.g., with 120 kHz SCS) being able to configure CORESET#0 and type0-PDCCH CSS set, and also indicates corresponding cell ID signalled by PSS/SSS.

Proposal #7: Further discuss whether/how to support ANR functionality for SS/PBCH block with a SCS when SS/PBCH block with the SCS does not configure CORESET#0 and type0-PDCCH CSS set.

	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


Regarding additional value of n such as 4 for SS/PBCH block with 120 kHz SCS, it would be beneficial to support values of n other than the ones already defined for SS/PBCH block transmission in Rel-15 since more opportunities for a SS/PBCH beam can be provided within a DBTW. However, allowing additional value of n may require to repurpose bit(s) in PBCH payload to indicate the increased number of candidate SS/PBCH block indexes. Therefore, whether to allow additional value of n or not needs to be discussed together with the availability of PBCH payload.

Proposal #8: Support of additional n values for the time domain pattern of SS/PBCH block with 120 kHz SCS can be considered to increase SS/PBCH block’s transmission opportunities, only if PBCH payload is sufficient to indicate the increased number of candidate SS/PBCH block indexes.

3. PRACH
	Agreement:
· For initial access and non-initial access use cases, support 120kHz PRACH SCS with sequence length L=571, 1151 (in addition to L=139) for PRACH Formats A1~A3, B1~B4, C0, and C2.
· For non-initial access use cases, 
· if 480kHz and/or 960 kHz SSB SCS is agreed to be supported, support 480 and/or 960 kHz PRACH SCS with sequence length L=139 for PRACH Formats A1~A3, B1~B4, C0, and C2, respectively.
· FFS: support of sequence length L = 571, 1151
· FFS: Support of 480 and/or 960 kHz PRACH SCS for initial access use cases, if 480 and/or 960 kHz SSB SCS is agreed to be supported for initial access

Agreement:
If 480 and/or 960 kHz PRACH SCS is supported, RAN1 should study whether or not the current RA-RNTI calculation and PRACH identification in RAR correctly provides unique identification of 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 #9: 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. As agreed in RAN1#104-e, support for 480 and/or 960 kHz PRACH SCS should be determined according to whether or not 480 and/or 960kHz SCS SSB is agreed to be supported. Meanwhile, considering the regulatory requirements (e.g., PSD) and the bandwidth occupied by the PRACH, it is desirable to support the only L=139 for 480 and/or 960 kHz SCS PRACH if supported.
For use cases of 480 and/or 960 kHz SCS PRACH, the PRACH sequence with L=139 for 480 and/or 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, if 480 and/or 960 kHz SCS PRACH is supported, it can be used for the cases other than initial access (e.g., for SCell) where the coverage is not a concern.

Proposal #10: If 480 and/or 960 kHz SCS SSB is not supported for the initial access use case, support only the 480 and/or 960 kHz SCS PRACH with the sequence length L=139 for the cases other than initial access (e.g., for SCell).

	Agreement:
· PRACH configuration for 480/960 kHz SCS (if agreed)
· The minimum PRACH configuration period is 10 ms (as in FR2)
· For RO configuration for PRACH with 480/960kHz SCS,
· FFS: details of how to configure the 480/960 kHz PRACH ROs using [60 or 120 kHz] reference slot considering at least: 
· location of 480/960 kHz PRACH slot per reference slot
· location of duration containing 480/960khz PRACH slot pattern within 10ms
· potential impact to RA-RNTI calculation


In RAN1#104b-e meeting [3], there was discussion on the PRACH configuration for 480/960 kHz SCS including the minimum PRACH configuration period and the RO configuration. If the reference slot SCS is remained as 60 kHz and the density of PRACH occasion is the same as in 120 kHz in the time-domain (e.g., 2 slots out of 8 slots for 480 kHz), a maximum number of PRACH slots within a 60 kHz reference slot is still 2 for 480 and 960 kHz SCS. For the 1 or 2 slots within a 60 kHz reference slot to use for PRACH is derived from the configured PRACH SCS and “Number of PRACH slots within a 60 kHz slot” in the FR2 PRACH configuration table. According to TS 38.211 5.3.2, the PRACH slot index  within a 60 kHz slot is given by 
-	if  kHz, then 
-	if  kHz and either of "Number of PRACH slots within a subframe" in Tables 6.3.3.2-2 to 6.3.3.2-3 or "Number of PRACH slots within a 60 kHz slot" in Table 6.3.3.2-4 is equal to 1, then 
-	otherwise, 
Therefore, the possible values of  for new subcarrier spacing are  where  is the value obtained by dividing the PRACH SCS by 60 (i.e.,  for 480 kHz SCS and  for 960 kHz SCS). Then, the PRACH slot index can be determined based on the selected two values of  with the pre-configured rule or based on the configured/indicated value of  by the gNB. 
For example, assuming that the pre-configured rule is to select the largest number and the median value (i.e., N-1, N/2-1) among values that can be  and the smaller value is applied to the slot located at the front based on 120kHz, the PRACH slot index can be determined by  and  when the number of PRACH slot within a subframe is equal to 1 and 2, respectively for 480 kHz SCS. Also, the PRACH slot index for 960 kHz can be determined as by  and  when the number of PRACH slot within a subframe is equal to 1 and 2, respectively. The figure 1 shows the example of the PRACH slot allocation for 480 kHz and 960 kHz SCS. As another example,  and  can be configured/indicated by gNB for the number of PRACH slot within a subframe is equal to 1 and 2, respectively for 480 kHz SCS. 


Figure 1. The example of PRACH slot allocation for 480 kHz and 960 kHz SCS

Proposal #11: If the reference slot SCS is kept as 60 kHz and the density of PRACH occasion is the same as in 120 kHz in the time-domain (e.g., 2 slots out of 8 slots for 480 kHz), the PRACH slot index for 480 and 960 kHz SCS can be determined based on the selected two values of  with the pre-configured rule or based on the configured/indicated value(s) of  by the gNB.

Considering the number of slots is increased in 480 kHz and 960 kHz SCS compared to 120 kHz SCS, it may be necessary to increase the density of PRACH occasion than in 120 kHz in the time-domain (e.g., 4 slots out of 8 slots for 480 kHz). If the density of PRACH occasion for 480 kHz and 960 kHz SCS is increased, the additional PRACH slot should be indicated/configured to UE and the existing RA-RNTI equation associated with the PRACH occasion is also needed to be modified.
The additional PRACH slots for 480 kHz and 960 kHz SCS can be indicated/configured by the parameter X. For example, if the PRACH slot index given by  and X=4 for 480 kHz SCS, 4 consecutive slots before the last slot () can be allocated as the additional PRACH slots. Moreover, the gNB can configure the two candidate of parameters X and one of candidate value for X can be dynamically indicated to UE. For example, the values 2 and 4 can be configured as the candidate value of X for 960 kHz SCS, and the 2 or 4 consecutive slots before the last slot () can be allocated as the PRACH slots according to the indicated value.

Proposal #12: If the reference slot SCS is kept as 60 kHz and the density of PRACH occasion is increased compared to 120 kHz in the time-domain, the additional PRACH slots for 480 and 960 kHz SCS can be indicated/configured by the parameter X to allocate the consecutive X slots before the last slot ( for 480 and 960 kHz SCS, respectively).

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, if the reference slot SCS is remained as 60 kHz and the density of PRACH occasion is the same as in 120 kHz in the time-domain (e.g., 2 slots out of 8 slots for 480 kHz), a maximum number of PRACH slots within a 60 kHz reference slot is still 2 for 480 and 960 kHz SCS. Therefore, the existing RA-RNTI equation could be reused for 480 and 960 kHz SCS PRACH 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).

Proposal #13: If the reference slot SCS remains as 60 kHz and the density of PRACH occasion is the same as in 120 kHz in the time-domain (e.g., 2 slots out of 8 slots for 480 kHz), the existing RA-RNTI/MSGB-RNTI equation can be reused for 480 and 960 kHz SCS 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).

If the density of PRACH occasion is increased compared to 120 kHz in the time-domain, 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:
· Option 1: Divide the RAR window 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.
· Option 2: Divide the frequency index or the symbol index into M subset (if M=4, the subset index 0/1/2/3 can be configured to frequency index {0, 1}, {2, 3}, {4, 5}, {6, 7}, respectively) + signal the subset index using the DCI that schedules the MSG2.
Note that the above options can be also applied to MsgB-RNTI.

Proposal #14: If the reference slot SCS remains as 60 kHz and the density of PRACH occasion is increased compared to 120 kHz in the time-domain, to calculate 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:
· Option 1: Divide the RAR window 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.
· Option 2: Divide the frequency index or the symbol index into M subset (if M=4, the subset index 0/1/2/3 can be configured to the frequency index {0, 1}, {2, 3}, {4, 5}, {6, 7}, respectively) + signal the subset index using the DCI that schedules the MSG2/MSGB.

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 FR-X. 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 #15: 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.

4. Conclusions
In this contribution, we discussed SS/PBCH block, initial BWP, and PRACH to support NR in high frequency range (FR-X) from 52.6 GHz to 71 GHz, and the followings were proposed.
Proposal #1: Consider the following methods to indicate enabled/disabled DBTW for idle and/or connected mode UEs.
· Separate two sets of GSCN values where one set corresponds to the case of disabled DBTW while the other set corresponds to the case of enabled DBTW
· Signalling via system information (e.g., measObject)
· UE-specific RRC signaling (e.g., for SCell addition)
Proposal #2: Consider all or some of the following bits to indicate candidate  values.
· subCarrierSpacingCommon
· LSB(s) of ssb-SubcarrierOffset
· dmrs-TypeA-Position
Proposal #3: Discuss how to signal actually transmitted SSBs via ssb-PositionsInBurst when  can be indicated to be less than 64 in MIB.
Proposal #4: Support 240 kHz SCS for SS/PBCH block in frequency range from 52.6 GHz to 71 GHz.
Proposal #5: Reuse existing SS/PBCH Case D (which is applied for 120 kHz SCS) for SS/PBCH block with 480/960 kHz SCS, if RAN4 confirms that no explicit switching gap is needed between successive SS/PBCH blocks.
Proposal #6: At most one of 480 and 960 kHz SCSs can be additionally supported for SS/PBCH block with initial access.
Proposal #7: Further discuss whether/how to support ANR functionality for SS/PBCH block with a SCS when SS/PBCH block with the SCS does not configure CORESET#0 and type0-PDCCH CSS set.
Proposal #8: Support of additional n values for the time domain pattern of SS/PBCH block with 120 kHz SCS can be considered to increase SS/PBCH block’s transmission opportunities, only if PBCH payload is sufficient to indicate the increased number of candidate SS/PBCH block indexes.
Proposal #9: 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 #10: If 480 and/or 960 kHz SCS SSB is not supported for the initial access use case, support only the 480 and/or 960 kHz SCS PRACH with the sequence length L=139 for the cases other than initial access (e.g., for SCell).
Proposal #11: If the reference slot SCS is kept as 60 kHz and the density of PRACH occasion is the same as in 120 kHz in the time-domain (e.g., 2 slots out of 8 slots for 480 kHz), the PRACH slot index for 480 and 960 kHz SCS can be determined based on the selected two values of  with the pre-configured rule or based on the configured/indicated value(s) of  by the gNB.
Proposal #12: If the reference slot SCS is kept as 60 kHz and the density of PRACH occasion is increased compared to 120 kHz in the time-domain, the additional PRACH slots for 480 and 960 kHz SCS can be indicated/configured by the parameter X to allocate the consecutive X slots before the last slot ( for 480 and 960 kHz SCS, respectively).
Proposal #13: If the reference slot SCS remains as 60 kHz and the density of PRACH occasion is the same as in 120 kHz in the time-domain (e.g., 2 slots out of 8 slots for 480 kHz), the existing RA-RNTI/MSGB-RNTI equation can be reused for 480 and 960 kHz SCS 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).
Proposal #14: If the reference slot SCS remains as 60 kHz and the density of PRACH occasion is increased compared to 120 kHz in the time-domain, to calculate 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:
· Option 1: Divide the RAR window 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.
· Option 2: Divide the frequency index or the symbol index into M subset (if M=4, the subset index 0/1/2/3 can be configured to the frequency index {0, 1}, {2, 3}, {4, 5}, {6, 7}, respectively) + signal the subset index using the DCI that schedules the MSG2/MSGB.
Proposal #15: 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.
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