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1. Introduction
The revised WID was approved at RAN#92-e meeting [1], with the following updated objectives related to initial access aspects:

	· 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 (480kHz, 960kHz) for SSB for cases other than initial access.
· Note: coverage enhancement for SSB is not pursued.
· In addition to 120kHz, support 480 kHz SSB for initial access with support of CORESET#0/Type0-PDCCH configuration in the MIB with following constraints:
· Limited sync raster entry numbers
· It is assumed that RAN4 supports a channelization design which results in the total number of synchronization raster entries considering both licensed and unlicensed operation in a 52.6 – 71 GHz band no larger than 665 (Note: the total number of synchronization raster entries in FR2 for band n259 + n257 is 599). If the assumption cannot be satisfied, it’s up to RAN4 to decide its applicability to bands in 52.6 – 71 GHz.
· only 480kHz CORESET#0/Type0-PDCCH SCS supported for 480 kHz SSB SCS.
· Prioritize support SSB-CORESET#0 multiplexing pattern 1. Other patterns discussed on a best effort basis.
· 960 kHz numerology for the SSB is not supported by the UE for initial access in Rel-17.
· Note: Strive to minimize specification impact by reusing tables for CORESET#0 and type0-PDCCH CSS set configuration defined for FR2 in Rel-15, as much as possible
· Note: 480 kHz is an optional SSB numerology for initial access for the UE. A UE supporting a band in 52.6-71 GHz must at least support 120 kHz SCS (for initial access and after initial access)
· Note: Dependency or lack thereof for a UE supporting 480kHz and/or 960kHz numerology for data and control to also support 480kHz SSB numerology for initial access is to be tackled as part of UE capability discussion.
· Support ANR and PCI confusion detection for 120, 480 and 960kHz SCS based SSB, support CORESET#0/Type0-PDCCH configuration in MIB of 120, 480 and 960kHz SSB
· FFS: additional method(s) to enable support to obtain neighbour cell SIB1 contents related to CGI reporting
· Only 1 CORESET#0/Type0-PDCCH SCS supported for each SSB SCS, i.e., (120, 120), (480, 480) and (960, 960).
· Prioritize support SSB-CORESET#0 multiplexing pattern 1. Other patterns discussed on a best effort basis.
· Note: Strive to minimize specification impact by reusing tables for CORESET#0 and type0-PDCCH CSS set configuration defined for FR2 in Rel-15, as much as possible
· Note: From UE perspective, ANR detection for 480/960kHz SCS based SSB is not supported if the UE does not support 480/960 SCS for SSB.
· Note: for ANR, when reading the MIB, the cell containing the SSB is known to the UE, as defined in 38.133 specification.




Based on above, this contribution describes our view on the following:
· Support of Discovery Burst Transmission Window
· Definition of SSB slot for 480/960 kHz SCS
· Multiplexing between SSB and CORESET#0 PDCCH/SIB1 PDSCH
· ssb-PositionsInBurst


2. Discussion
2.1 Support of Discovery Burst Transmission Window (DBTW)
Below are the agreements regarding DBTW made at the last two e-meetings:
	@RAN1#105-e
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
· 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

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

Working assumption:
For 120kHz SSB, the number of candidates SSBs in a half frame is 64.

Agreement:
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.

@RAN1#106bis-e
Working assumption:
Support DBTW for 120 kHz.
· FFS: Support for 480 kHz and 960 kHz

Agreement:
Same DCI size for DCI 1_0 in CSS regardless of channel access mode (i.e., LBT on/off). 
· Existing DCI size alignment in TS38.212 applies to DCI 1_0 and 0_0 in CSS.
 
Agreement:
· Indication of licensed and unlicensed operation is not explicitly indicated in MIB or PBCH payload.
· FFS: Whether or not to indicate licensed regime by different synchronization raster entries.
· Indication of use of LBT or no-LBT is not explicitly indicated in MIB or PBCH payload.
 
Agreement:
No other values of n other than agreed previously is supported for 120kHz SCS, where parameter ‘n’ is the set of values to determine the first symbols of the candidate SSB blocks for 120kHz SCS in agreement from RAN1 #104-bis-e.

Working assumption:
For SCS that DBTW is supported, the following fields are used to indicate parameters related to operation of DBTW
· If only 1 bit is needed: subCarrierSpacingCommon
· If 2 bits is needed: subCarrierSpacingCommon, and 1 bit from pdcch-ConfigSIB1 (pending CORESET0 or search space design would allows for this bit), else, use the spare-bit (not the Msg Extension bit)
· The design of CORESET0 and search space shall be done without any consideration to this proposal 
· If 2 bits are needed for both 120kHz and 480/960kHz cases, then use the same bit field combination (i.e. use pdcch-ConfigSIB1 bit for 120/480/960 kHz or spare-bit for 120/480.960 kHz)
· Note: If pdcch-ConfigSIB1 bit is used, the use of controlResourceSetZero (searchSpaceZero) for 120 kHz and   searchSpaceZero (controlResourceSetZero) for 480/960 kHz is not precluded
· FFS: if 3 bits are required
· Note: the working assumption can be confirmed after RAN1 agrees on the number of needed SSB-CORESET0 offsets based on RAN4 channelization design
 
Agreement:
For 120kHz SCS, for  values:
· If 2 bits are available in MIB for , at least support {16, 32, 64}
· If 1 bit is available in MIB for , support {32, 64}
· FFS: methods to indicate more  values without increasing used number of bits, e.g., {16, 32, 64}
· Note: value  < 64 indicates DBTW enabled/supported and operation with shared spectrum.
· Note: For operation without shared spectrum channel access, a UE expects to be configured with  = 64. Use of =64 in shared spectrum is not precluded.
· FFS: 1 bit or 2 bits used for 




At the last e-meeting, the support of DBTW itself was agreed as working assumption at least for the operation with 120 kHz SCS, while it is still FFS for 480 and 960 kHz SCS. Since the beam based operation is assumed for FR2-2 and SSB transmission can be performed under short control signalling rule defined in BRAN regulation, it was argued that the need of DBTW is questionable at all in 52.6 – 71 GHz, especially in case of larger SCS. However, as long as the operation is under unlicensed band, when LBT is performed, any transmission can be cancelled due to LBT failure. DBTW would be beneficial to overcome the LBT issue, regardless of the SCS. Also, short control signalling is applicable for devices under BRAN regulation only. For instance, in Japan, any device has to perform sensing right before initiating its transmission without any exception. Thus, we believe DBTW should be supported at least in such regions with the regulation that sensing is mandatory. 

Proposal 1: DBTW should be supported irrespective of SCS, i.e., confirm the WA on the support of DBTW without any restriction on SCS. 
· In a certain region, e.g., Japan, sensing needs to be performed for initiating any transmission by any device in 60 GHz. 

There would be some aspects that have to be resolved to support DBTW. One is the number of candidate SSB positions in a half frame, which we believe should be resolved at first as it impacts on a lot of other aspects related to support of DBTW. Rel-16 NR-U supports candidate SSB positions more than the maximum number of SSB beams to provide SSB transmissions in a half frame with more opportunities to deal with LBT failure. Given that maximum 64 SSB beams are considered in 52.6 – 71 GHz, the discussion point here would be whether to support candidate SSB positions more than 64. For 120 kHz SCS, RAN1 made a WA that the number of candidate SSB positions in a half frame is 64. There would be several reasons why more than 64 candidate SSB positions are not supported for 120 kHz SCS. Firstly, 64 candidate SSB positions already occupy most of the slots within a half frame under the principle that 2 SSB positions are allocated in a slot. Even if all slots within a half frame contain 2 SSB positions, the maximum number of candidate SSB positions within a half frame is 80. The additional 16 candidate SSB positions may not be enough to transmit all SSB beams in case of LBT failure occurred at the beginning of the half frame. Secondary, to support more than 64 candidate SSB positions, how to indicate SSB position index has to be identified. It utilizes PBCH physical layer payload and PBCH DMRS in Rel-15/16 NR FR2. It is not easy to find additional approach to indicate SSB index as PBCH payload are very limited. With the reasons above, we believe the number of candidate SSB positions with 120 kHz SCS should be 64. In other words, we support to confirm the WA. 

Proposal 2: Support to confirm the working assumption that the number of candidate SSB positions with 120 kHz SCS in a half frame is 64

It has to be resolved for 480 and 960 kHz SCS also. Even for such larger SCSs, at least the second issue (i.e., how to indicate SSB position index larger than 64) is still problematic. Although some companies proposed a countermeasure against this issue, it needs to change the existing specification a lot. Thus, our first preference is to support 64 candidate SSB positions with 480/960 kHz SCS as well as 120 kHz. 

On the other hand, as larger number of candidate SSB positions than maximum number of SSB beams is beneficial to exploit the DBTW functionality, if it is deemed necessary by majority, we are open to discuss how to achieve 128 candidate SSB positions for 480 and 960 kHz SCS, although we believe the specification impact for it should be carefully investigated and minimized. We believe this requires repurposing a bit in PBCH payload. Below is a quote from TS38.212 [2] on PBCH payload generation:

	
-	 are the 4th, 3rd, 2nd, and 1st LSB of SFN, respectively;


-	 is the half frame bit ;
-	[omitted]
-	else if  as defined in Clause 4.1 of [5, TS38.213],
, ,  are the 6th, 5th, and 4th bits of the candidate SS/PBCH block index, respectively.
-	[omitted]
-	end if



Within the 8 bits in PBCH payload, 3 bits (i.e., , , ) are used for the candidate SSB index. The other 5 bits are used for 4 LSBs of SFN and the half frame bit, from which we have to repurpose 1 bit when we support 128 candidate SSB positions. 

An alternative given by companies previously would be to repurpose 4th LSB of SFN. Since the content of MIB remains the same within 80 ms periodicity, MSB of SFN may not be essential in MIB. However, since full-bit of SFN anyway needs to be indicated, it causes additional discussion on when the 4th LSB of SFN is indicated. Given the limited time for Rel-17 completion, we believe such direction with potential further discussions should be avoided as much as possible. 

Another alternative may be to repurpose 1st LSB of SFN or the half frame bit, which leads to the restriction on SSB burst locations. By limiting the location of SSB half frame to either odd SFN only or even SFN only, or either the first half frame only or second half frame only in a frame, one bit could be reused for another purpose. Despite the restriction of SSB burst location, we think such direction could be possibility as restricting SSB burst location may not be a significant issue. 

Given the discussion above, on the number of candidate SSB positions, we propose the following:
Proposal 3: On the number of candidate SSB positions:
· Prefer to support 64 candidate SSB positions for both 480 and 960 kHz SCS
· Fine to support 128 candidate SSB positions for 480 and 960 kHz SCS, if and only if it is achieved by the limited amount of specification impacts

The second important issue in our view would be QCL parameter as it is an essential part of DBTW functionality. It was agreed that for any SCS that supports DBTW, at least subCarrierSpacingCommon is used for DBTW related parameter(s). If more than 1 bit is deemed necessary, 1 bit from pdcch-ConfigSIB1 or the spare bit is additionally used. 

In our view, when we support 64 candidate SSB positions for any SCS that supports DBTW, only to reuse subCarrierSpacingCommon is sufficient because of the two aspects: one is, given that the operation in FR2-2 will require using narrower beams, the use of small number of (broader) beams would not be likely to be considered. It means the support of smaller values for QCL parameter will not be necessary. The other aspect is that, in case of 64 candidate SSB positions,  implies DBTW is not performed. Then another indication for DBTW enabled/disabled will not be necessary either. Therefore, we believe it would be sufficient to reuse only subCarrierSpacingCommon for DBTW related parameters (i.e., 2 variants of QCL parameter only) with 64 candidate SSB positions. Furthermore, for the exact values of , we support to have a unified set of values for any SCS that supports DBTW, i.e., {32, 64} for 480/960 kHz SCS as well as for 120 kHz SCS. 

If 128 candidate SSB positions are supported for 480/960 kHz SCS, even if we support only 2 variants for  , additional bit will be required to indicate DBTW enabled/disable since it cannot be distinguished based on only . It means we have to limit the number of CORESET#0 configurations to make 1 bit unused for the original purpose. Here we would like to note that depending on RAN4 discussion on channel/sync/raster, RB offsets required could be varied. Given that, we see it difficult to ensure 1 bit from CORESET#0 configuration at this stage. Whether to use Spare-bit for this purpose is also up to another WG (i.e., RAN2), which is also difficult to ensure the support. Considering the situation, we may have to give up supporting DBTW enabled/disabled indication in MIB if we support 128 candidate SSB positions, which is also why we prefer 64 candidate SSB positions earlier. 

Proposal 4: For DBTW to be supported in Rel-17 NR 52.6 – 71 GHz, similar to Rel-16 NR-U, support to indicate QCL parameter in MIB
· Regardless of the number of candidate SSB positions, support to use only subCarrierSpacingCommon for DBTW related parameter indication in MIB


2.2 Definition of SSB slot for 480/960 kHz SCS
Regarding the definition of SSB slots for 480/960 kHz SCS, below is the latest agreement RAN1 has reached:

	@RAN1#106bis-e
Agreement:
Supported value of n for 480/960kHz SSB slot pattern:
· ALT A) non-contiguous, N slot gap (slots that do not contain SSB) every M slots that contain SSB
· same pattern will apply to 480kHz and 960kHz (i.e same N and M for 480 and 960 kHz)
· N = 2, M = 8
· FFS: starting position of n
· ALT B) non-contiguous, N slot gap (slots that do not contain SSB) every M slots that contain SSB
· scaled version pattern will apply between 480 and 960 kHz (i.e. N and M for 480kHz, 2N and 2M for 960 kHz)
· N = 2, M = 8
· FFS: starting position of n
· ALT C) slots that do not contain SSB correspond to the slots that do not contain SSB in 120 kHz Case D.
· Note: ALT 4 means that only slots 32-39 for 480 kHz SSB pattern are reserved for UL and 960 kHz SSB pattern is contiguous.




Three alternatives were captured in the agreement above: ALT A) same design on the number of SSB/non-SSB slots as for Case D, regardless of SCS, ALT B) same design on the number of SSB/non-SSB slots as for Case D for 480 kHz SCS, and scaled number of SSB/non-SSB slots for 960 kHz SCS, and ALT C) slots that do not contain SSB in 480/960 kHz SCS correspond to the slots that do not contain SSB in 120 kHz Case D. When we assume 64 candidate SSB positions, ALT C automatically means consecutive SSB slots for both 480 and 960 kHz SCS. 

While we are open for any alternatives above, we slightly prefer ALT C) now. In ALT A and ALT B, 2 or 4 non-SSB slots are inserted between sets of SSB slots, which are available for the other purposes than SSB transmissions. Given that coverage will be limited for any transmission in FR2-2, the usage of such consecutive 2 slots may be restricted for a certain purpose. For example, they may not be beneficial for PUSCH transmission with larger traffic as only 2 or 4 repetitions are available there. 

For ALT C, as SSB transmissions continue 1 ms, the other transmissions could be deferred because of the SSBs. However, it is totally the same situation as for 120 kHz SCS in both FR2-1 and FR2-2 where 1 ms consecutive SSB slots are supported. Given that consecutive SSB slots are beneficial in terms of the minimized time duration for SSB beam sweeping, we think ALT C is slightly better than the other two alternatives.. 

Proposal 5: For 480/960 kHz SSB slot pattern, slightly prefer ALT C



2.3 Multiplexing between SSB and CORESET#0 PDCCH/SIB1 PDSCH
Regarding SSB-CORESET#0 multiplexing, below are captured in WID:
	· In addition to 120kHz, support 480 kHz SSB for initial access with support of CORESET#0/Type0-PDCCH configuration in the MIB with following constraints:
· …
· only 480kHz CORESET#0/Type0-PDCCH SCS supported for 480 kHz SSB SCS.
· Prioritize support SSB-CORESET#0 multiplexing pattern 1. Other patterns discussed on a best effort basis.
· Note: Strive to minimize specification impact by reusing tables for CORESET#0 and type0-PDCCH CSS set configuration defined for FR2 in Rel-15, as much as possible
· …
· Support ANR and PCI confusion detection for 120, 480 and 960kHz SCS based SSB, support CORESET#0/Type0-PDCCH configuration in MIB of 120, 480 and 960kHz SSB
· …
· Only 1 CORESET#0/Type0-PDCCH SCS supported for each SSB SCS, i.e., (120, 120), (480, 480) and (960, 960).
· Prioritize support SSB-CORESET#0 multiplexing pattern 1. Other patterns discussed on a best effort basis.
· Note: Strive to minimize specification impact by reusing tables for CORESET#0 and type0-PDCCH CSS set configuration defined for FR2 in Rel-15, as much as possible
· …




That is, only 1 CORESET#0/Type0-PDCCH SCS is supported for each SSB, i.e., (120, 120), (480, 480), (960, 960) kHz, SSB-CORESET#0 multiplexing pattern 1 is prioritized in the future discussion. According to this, the reuse of Table 13-8 and 13-12 in TS38.213 [3] for CORESET#0/SS#0 configurations should be discussed. 

For 120 kHz SCS, given that Case D in FR2-1 is reused for the design of SSB transmission, we do not see any need to change the existing Table 13-8 and 13-12 at this moment, especially considering the limited time. We support to reuse both Table 13-8 and Table 13-12 as they are for the case with 120 kHz SCS in FR2-2. 

Proposal 6: For 120 kHz SCS, reuse Table 13-8 and 13-12 as they are. 


For the discussion on Table 13-8 with 480/960 kHz SCS, following agreement and working assumption were made at the previous meetings:
	@RAN1#106-e
Agreement:
For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz,
· Support the following set of parameters.
	SS/PBCH block and CORESET multiplexing pattern 
	Number of RBs [image: ]
	Number of Symbols [image: ] 

	1 
	24
	2

	1 
	48
	1

	1 
	48
	2


· Note: the number of entries corresponding the same {mux pattern, number of RB, number of symbol} tuple (listed above) will depend on required RB offsets that needs to be supported based on channel and sync raster design.
· FFS: addition other set of parameters

@RAN1#106bis-e
Working assumption:
· For {SSB, CORESET#0/Type0-PDCCH} = {120, 120} kHz, support multiplexing pattern 1 with 96 PRB CORESET#0, and {1, 2} symbol durations
· Note: the working assumption can be confirmed once RAN1 agrees on the number of needed SSB-CORESET0 offsets for 24 and 48 RB CORESET0 based on RAN4 channelization design




With above, the existing combinations of the number of RBs and symbols for CORESET#0 PDCCH were supported. One remaining aspect is RB offset(s) to be supported. It highly depends on RAN4 discussion on channel/sync raster. Given that RAN4 may not decide it until the end of Rel-17 in RAN1, we think at least the existing RB offsets for 120 kHz SCS in FR2-1 can be reused.   

In addition, with the design of SSB symbols within a slot for 480/960 kHz SCS, two sets of SSB-CORESET#0 multiplexing within a slot with two-symbol CORESET#0 can be supported. We view this beneficial as beam sweeping overhead is reduced. To support this operation, symbols to be assigned for SIB1 PDSCH, which depends on Default PDSCH TDRA Table A, could be revisited so that sufficient number of symbols are assigned for SIB1 PDSCH. For example, {S, L}={9, 5} assuming 2-symbol CORESET#0, and {8, 6} assuming 1-symbol CORESET#0 can be supported instead of the existing rows with the smaller number of L.  

Proposal 7: For ‘controlResourceSetZero’ configuration for 480/960 kHz SCS:
· Reuse the existing RB offsets in FR2-1 with 120 kHz SCS
· Enhance Default PDSCH TDRA Table A
· E.g., {S, L}={8, 6} and {9, 5} can be considered

Another aspect is value ‘O’ in Table 13-12 with 480/960 kHz, for which the following was agreed at the last e-meeting:
	Agreement:
For ‘searchSpaceZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, use the following table for multiplexing pattern 1:
· FFS: The value of X (>≥ 0)
· FFS: whether or not to use different X value depending on whether DBTW is ON/OFF
· FFS: whether or not to use same or different X value for 480 and 960 kHz
· FFS: whether Y = , or Y=, or whether to remove entries with Y
	Index
	
	Number of search space sets per slot
	
	First symbol index

	0
	0
	1
	1
	0

	1
	0
	2
	1/2
	{0, if  is even}, {7, if  is odd}

	2
	2.5 X
	1
	1
	0

	3
	2.5 X
	2
	1/2
	{0, if  is even}, {7, if  is odd}

	4
	5
	1
	1
	0

	5
	5
	2
	1/2
	{0, if  is even}, {7, if  is odd}

	6
	0
	2
	1/2
	{0, if  is even}, {Y, if  is odd}

	7
	2.5 X
	2
	1/2
	{0, if  is even}, {Y, if  is odd}

	8
	5
	2
	1/2
	{0, if  is even}, {Y, if  is odd}

	9
	7.5 5 + X
	1
	1
	0

	10
	7.5 5 + X
	2
	1/2
	{0, if  is even}, {7, if  is odd}

	11
	7.5 5 + X
	2
	1/2
	{0, if  is even}, {Y, if  is odd}

	12
	0
	1
	2
	0

	13
	5
	1
	2
	0

	14
	Reserved

	15
	Reserved


 




There are four FFSs, X value, whether to use different X per DBTW enabled/disabled, whether to use different X per SCS, and Y (or whether to remove the rows with Y). 

On the value X and its dependency on SCS, we think it is quite dependent on the discussion on SSB slot pattern above as we understand that this X value comes from the desire to start CORESET#0 (and SIB1) transmission as early as possible. For example, X could be 1/0.5 for 480/960 kHz, respectively, when ALT C is supported. In this case, different X values may be beneficial per SCS. 

On the dependency on DBTW on/off, we do not think it would be very beneficial to have much optimization based on this aspect, while it may depend on the number of candidate SSB positions. Due to the limited time for Rel-17 completion, we do not think it would be desired to consider too many aspects. 

On the rows with the value Y, at first, we do not prefer to remove the rows. There seems to be no advantage to remove them from our perspective. On the value of Y,  seems sufficient as beam switching time at gNB is less than CP duration for 960 kHz SCS based on RAN4 feedback. 

Proposal 8: For ‘searchSpaceZero’ configuration for 480/960 kHz SCS:
· X should follow the SSB slot pattern to be supported
· X can be dependent on SCS in a simple scaling manner, while no need to depend on DBTW enabled/disabled as it seems too much optimization given the limited time in Rel-17
· The rows with Y should be kept, and Y should be 



2.4 ssb-PositionInBurst

ssb-PositionInBurst is a SIB1/RRC parameter to indicate the actually transmitted SSB index. In ServingCellConfigCommon, this parameter is 64-bit bitmap signaling in FR2-1, where each bit indicates whether the SSB in the time domain position corresponding to ssb-PositionInBurst is transmitted or not for the operation in licensed band. In unlicensed band in Rel-16 (where it was 8-bit bitmap signaling though), it indicates the index of SSB which is actually transmitted. 

In FR2-2, as it includes unlicensed bands, and DBTW can be supported as well, the same approach on the interpretation of ssb-PositionInBurst can be considered. When DBTW is supported with 64 candidate SSB positions, the actual number of SSB beams could be smaller than 64 in case of DBTW enabled with QCL parameter smaller than 64. In this operation, the bits corresponding to the SSBs not transmitted could be left totally unused (always 0) as in Rel-16 NR-U. 

In ServingCellConfigCommonSIB, ssb-PositionInBurst is 16-bit, where inOneGroup and groupPresence are included, 8 bits for each. For this parameter, we think that it would be sufficient to follow the existing way of interpretation in this WI. In case of DBTW enabled with QCL parameter smaller than 64, same as above, some of groupPresence bits are assumed to be 0.

Proposal 9: 
· For ssb-PositionInBurst in ServingCellConfigCommon and ServingCellConfigCommonSIB, Rel-16 NR-U approach can be reused for the interpretation when DBTW is supported
· In case of 64 candidate SSB positions, assuming the actual number of SSB beams could be smaller than 64 when DBTW is enabled, some bits in this parameter could be left unused (i.e., always 0)


3. Conclusion
Our proposals for initial access aspects for NR from 52.6 to 71 GHz are summarized as follows:

Proposal 1: DBTW should be supported irrespective of SCS. 
· In a certain region, e.g., Japan, sensing needs to be performed for initiating any transmission by any device in 60 GHz. 

Proposal 2: Support to confirm the working assumption that the number of candidate SSB positions with 120 kHz SCS in a half frame is 64

Proposal 3: On the number of candidate SSB positions:
· Prefer to support 64 candidate SSB positions for both 480 and 960 kHz SCS
· Fine to support 128 candidate SSB positions for 480 and 960 kHz SCS, if and only if it is achieved by the limited amount of specification impacts

Proposal 4: For DBTW to be supported in Rel-17 NR 52.6 – 71 GHz, similar to Rel-16 NR-U, support to indicate QCL parameter in MIB
· Regardless of the number of candidate SSB positions, support to use only subCarrierSpacingCommon for DBTW related parameter indication in MIB

Proposal 5: For 480/960 kHz SSB slot pattern, slightly prefer ALT C

Proposal 6: For 120 kHz SCS, reuse Table 13-8 and 13-12 as they are. 

Proposal 7: For ‘controlResourceSetZero’ configuration for 480/960 kHz SCS:
· Reuse the existing RB offsets in FR2-1 with 120 kHz SCS
· Enhance Default PDSCH TDRA Table A
· E.g., {S, L}={8, 6} and {9, 5} can be considered

Proposal 8: For ‘searchSpaceZero’ configuration for 480/960 kHz SCS:
· X should follow the SSB slot pattern to be supported
· X can be dependent on SCS in a simple scaling manner, while no need to depend on DBTW enabled/disabled as it seems too much optimization given the limited time in Rel-17
· The rows with Y should be kept

Proposal 9: 
· For ssb-PositionInBurst in ServingCellConfigCommon and ServingCellConfigCommonSIB, Rel-16 NR-U approach can be reused for the interpretation when DBTW is supported
· In case of 64 candidate SSB positions, assuming the actual number of SSB beams could be smaller than 64 when DBTW is enabled, some bits in this parameter could be left unused (i.e., always 0)

4. References
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[2] TS38.212 V16.7.0, “Multiplexing and channel coding”, 3GPP TSG RAN, Sept. 2021
[3] TS38.213 V16.7.0, “Physical layer procedures for control”, 3GPP TSG RAN, Sept. 2021
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