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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
· RACH occasion configuration


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.




Firstly, according to the agreements, support of DBTW itself is still FFS, regardless of SCS. Since beam based operation is assumed and SSB transmission can be performed under short control signalling rule defined in BRAN regulation, it was argued that DBTW is not necessary at all in 52.6 – 71 GHz. However, as long as the operation is under unlicensed band, when LBT is required, any transmission can be cancelled due to LBT failure. To overcome the LBT issue, DBTW would be beneficial. Also, short control signalling is applicable for devices under BRAN regulation. 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. 
· 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 which have to be resolved to support DBTW. One is the number of candidate SSBs 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 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 deciding that the number of candidate SSBs in a half frame is 64. There would be several reasons why more than 64 candidate SSB positions are not supported. Firstly, 64 candidate SSB positions already occupy most of the slots within a half frame under the principle that 2 SSBs are allocated in a slot. Even if any slot within a half frame contain 2 SSBs, 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 larger value of SSB 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 both MIB indication bits and PBCH payload are very limited. With the reasons above, we believe 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 SSBs 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 index more than 64) is still problematic. Although some companies proposed a countermeasure against this issue, it needs to change the existing specification a lot. Thus, we support 64 candidate SSB positions with 480/960 kHz SCS as well as 120 kHz. 

Proposal 3: Support 64 candidate SSBs with both 480 and 960 kHz SCS

The second important issue in our view would be QCL parameter as it is an essential part of DBTW functionality. It is to indicate QCL of each SSB so that a measurement can be done by receiving SSBs with the same beam. In Rel-16 NR-U, both RRC configuration and MIB indication are supported for QCL parameter. While RRC configured QCL parameter may be argued as sufficient, we believe there would be some cases where QCL parameter indicated in MIB could be beneficial. For example, PRACH resource selection is conditioned on SSB RSRP. Without QCL parameter indication via MIB, a UE may determine that SSBs with the same beam as the ones with different beams, which can result in e.g., unnecessary change of PRACH resource. Therefore, we prefer to reuse Rel-16 NR-U for QCL parameter indication as much as possible. 

However, we may encounter the same issue as for the support of more than 64 candidate SSB positions, that is, MIB bits limitation. In Rel-16 NR-U subCarrierSpacingCommon and ssb-SubcarrierOffset in MIB are used to QCL parameter determination. Since the same SCS is expected between SSB and Type0-PDCCH in 52.6 – 71 GHz as well as Rel-16 NR-U, subCarrierSpacingCommon can be reused in the same manner. However, it is unclear at this moment if ssb-SubcarrierOffset can be used for this purpose in 52.6 – 71 GHz as the needed values for k_SSB, which is indicated via ssb-SubcarrierOffset only in FR2, depends much on the exact channel design handled by RAN4. Therefore, we think it would be safer not to use ssb-SubcarrierOffset for the purpose of QCL parameter indication, or RAN1 should rely on RAN4 about the decision on this issue. From our perspective, 1 bit of QCL parameter indication could be sufficient assuming 64 candidate SSB positions, where at most 64 is considered for values to be indicated. Also, given that the operation in 52.6 – 71 GHz will require the use of narrower beams, it can be the case that smaller number of SSB beams is not realistic. In other words, many variants for QCL parameter will not be needed, e.g., 32 and 64 are sufficient here. With this consideration, we propose to reuse subCarrierSpacingCommon only for indicating QCL parameter at this moment. 

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
· Support to use subCarrierSpacingCommon for QCL parameter indication in MIB


Another issue is whether/how to distinguish the following conditions; 1) enabling/disabling of DBTW, 2) licensed/unlicensed band, and/or 3) LBT on/off. From our perspective, some aspects among them are associated closely. For example, enabling of DBTW is required only when LBT is turned on as it is a functionality to overcome LBT failure. It is also associated with “unlicensed operation”, since LBT is not required in licensed band. Therefore, we think several aspects are implicitly indicated together. 

Moreover, QCL parameter discussed earlier is also associated with the conditions above. For example, if the number of candidate SSB positions is 64, and if QCL parameter is configured as 64, it will imply that DBTW is not performed, which may also imply licensed band operation and/or LBT turned off. If QCL parameter indicates smaller than 64 (e.g., 32), as a SSB with the same beam can be transmitted twice in a half frame and a UE can figure out it the two SSB transmissions are associated with the same beam, DBTW turned on can be implied, resulting in the implication of unlicensed band and LBT turned off. 

Proposal 5: For DBTW to be supported in Rel-17 NR 52.6 – 71 GHz, following information can be implicitly indicated via subCarrierSpacingCommon
· Enabling/disabling of DBTW
· Licensed/unlicensed band
· LBT on/off



2.2 Definition of SSB slot for 480/960 kHz SCS
As discussed in the earlier section, with the WA made at the last e-meeting, the design of SSB slots with 120 kHz SCS will be completed once the WA is confirmed, which we are supportive. 

Regarding the definition of SSB slots for 480/960 kHz SCS, below is the agreement RAN1 has reached so far:

	RAN1#105-e
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)




We have identified several alternatives for SSB slot definition with 480/960 kHz SCS. One potential approach could be to reuse Case D as it is. In Case, ‘n’ can be from 0 to 18, with no assignment of SSB to ‘n’ = 4, 9, 14 that could be used for other transmissions, e.g., UL. That is, after 8 consecutive SSB slots, 2 non-SSB slots are inserted. It may minimize the specification impact as “n” values for Case D can be totally reused. Another potential approach could be not having non-SSB slots during a SSB burst, i.e., defining “n” values as a set of consecutive slots. This achieves minimum length of SSB burst, which could be beneficial in terms of SSB beam sweeping duration and corresponding UE measurement duration while it would mean longer delay for UL due to consecutive SSB slots. Additionally, we think it can be considered to have more than 2 non-SSB slots between two set of consecutive slots within a SSB burst. There would be some functionalities in Rel-15/16 and to be supported in Rel-17 that a DCI can indicate more than 1 slot for scheduling multiple PDSCHs or PUSCHs, e.g., repetition and multi-PUSCH/PDSCH scheduling. As the repetition can cope with coverage issue in higher frequency range, and multi-PUSCH/PDSCH scheduling can compensate relatively less PDCCH monitoring capability with larger SCS in 52.6 – 71 GHz compared to FR1/2-1, efficient utilization of these functionalities even in non-SSB slots during SSB burst could be beneficial to support. Moreover, it can achieve the “n” values which fits the existing configurability of DBTW length. Therefore, larger number of consecutive non-SSB slots than Case D can be considered as another approach than the reuse of Case D, to obtain scheduling efficiency of a DCI as much as possible. 

Proposal 6: For SSB slots “n” with 480/960 kHz SCS, the following alternatives can be considered where we prefer Alt 3 the best:: 
· Alt 1: Reuse “n” values defined for Case D in Rel-15/16
· Alt 2: Define “n” values as a set of consecutive slots
· Alt 3: Define “n” values with more number of non-SSB slots between two set of consecutive SSB slots within a SSB burst



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 should be discussed. 

For the discussion on Table 13-8 with 480/960 kHz SCS, below was agreed at the last e-meeting:
	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




With above, the existing combinations of the number of RBs and symbols for CORESET#0 PDCCH were supported. One remaining FFS is whether to have additional set. With the design of SSB symbols with 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. In this case, the amount of resources for SIB1 PDSCH is less than half slot in time domain. To assign more resources for SIB1 PDSCH even in this case, support of more RBs on top of the agreement above is worth supporting in Rel-17. 

In addition, symbols to be assigned for SIB1 PDSCH depends on Default PDSCH TDRA Table A. To improve SIB1 PDSCH performance, this table can be enhanced by considering two sets of SSB-CORESET#0 multiplexing within a slot. 

On the other hand, only limited time is available for Rel-17 completion. Thus, we believe we need to focus on essential issues at first. As whether the above are essential may be questionable, these issues can be deprioritized at first, and then, if time allows, we believe they should be discussed. 

Proposal 7: If time allows, support the following for 480/960 kHz SCS, considering the support of two sets of SSB-CORESET#0 multiplexing within a slot:
· More number of RBs for CORESET#0 PDCCH
· Enhance Default PDSCH TDRA Table A

Another aspect is value ‘O’ in Table 13-12, which decides time-domain gap between SSB and the corresponding Type0-PDCCH. With 960 kHz SCS, SSB beam sweeping will be finalized earlier, so Type0-PDCCH can also be allocated in earlier slots by supporting smaller ‘O’ value(s). For example, SSB beam sweeping with 960 kHz SCS will finish within 1.25 ms when similar SSB slot allocation is assumed to 120 kHz SCS. In that case, ‘O’ = 1.25 can be added for 52.6 – 71 GHz. As we see this non-essential as well, it may be deprioritized at first, and then, it can be discussed in Rel-17 if time allows. 

Proposal 8: If time allows, support smaller ‘O’ value especially for 960 kHz SCS



2.4 RACH occasion configuration
For RO configuration with 480/960 kHz SCS in 52.6 – 71 GHz, below are the latest agreements:
	Agreement:
· For 480 and 960kHz PRACH:
· The reference slot duration corresponds to 60 kHz SCS. A PRACH slot index,  , corresponds to one of the starting 480/960 kHz PRACH slots within the reference slot.

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)




With above, RAN1 agreed 1) SCS of reference slot as 60 kHz, 2) at least the same RO density in time domain, and 3) PRACH slot definition with 480 and 960 kHz SCS. 

One remaining issue is whether to support gap between ROs, which was motivated by companies so far in terms of beam switching gap at gNB and LBT.  We actually do not see any need of the gap. For LBT, Rel-16 NR-U has the same issue, while it didn’t specify anything as a counter measure. For beam switching gap, here the issue is beam switching gap at gNB side (i.e. Rx beam for PRACH). As described earlier, RAN4 tentatively agreed on 59 ns for beam switching gap, which is smaller than NCP with 960 kHz SCS. Thus we do not think RO design with 480/960 kHz SCS needs to consider beam switching gap.  


Proposal 9: For RO configuration for PRACH with 480/960 kHz SCS, no need to consider either LBT or beam switching gap for RO design in 52.6 – 71 GHz



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 SSBs with 120 kHz SCS in a half frame is 64

Proposal 3: Support 64 candidate SSBs with both 480 and 960 kHz SCS

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
· Support to use subCarrierSpacingCommon for QCL parameter indication in MIB

Proposal 5: For DBTW to be supported in Rel-17 NR 52.6 – 71 GHz, following information can be implicitly indicated via subCarrierSpacingCommon
· Enabling/disabling of DBTW
· Licensed/unlicensed band
· LBT on/off

Proposal 6: For SSB slots “n” with 480/960 kHz SCS, the following alternatives can be considered where we prefer Alt 3 the best:: 
· Alt 1: Reuse “n” values defined for Case D in Rel-15/16
· Alt 2: Define “n” values as a set of consecutive slots
· Alt 3: Define “n” values with more number of non-SSB slots between two set of consecutive SSB slots within a SSB burst

Proposal 7: If time allows, support the following for 480/960 kHz SCS, considering the support of two sets of SSB-CORESET#0 multiplexing within a slot:
· More number of RBs for CORESET#0 PDCCH
· Enhance Default PDSCH TDRA Table A

Proposal 8: If time allows, support smaller ‘O’ value especially for 960 kHz SCS

Proposal 9: For RO configuration for PRACH with 480/960 kHz SCS, no need to consider either LBT or beam switching gap for RO design in 52.6 – 71 GHz
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