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1. Introduction
Based on the updated WID [1], some of the physical layer aspects were discussed in RAN1#104-e, where RAN1 made the following agreement regarding subcarrier spacing (SCS) to be supported for SSB after extensive discussion.
	Agreement:
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.



This contribution describes our view on SCS to be supported for SSB in 52.6 – 71 GHz WI.

2. Discussion 
As captured in the TR [2], RAN1 studied on numerous aspects for NR in 52.6 – 71 GHz during the study item. The following aspects are captured in the TR to be considered for the determination of supported SSB SCS: 
-	detection performance of SSB (including PSS, SSS, PBCH DMRS, and PBCH) and SSB coverage requirement,
-	impact on initial cell search complexity due to frequency errors (e.g. carrier frequency offset, Doppler shift, etc),
-	timing detection accuracy and its relation to uplink transmission accuracy,
-	signaling design for supporting different subcarrier spacing for SSB and CORESET#0 (if supported),
-	multi-TRP delay considerations,
-	consideration of SSB-based RRM/RLM and beam management if the SSB SCS is significantly different from that of the active BWP (e.g., switching gap, scheduling constraint, etc.).
Considering above, although RAN1 has extensively discussed on SCS for SSB in 52.6 – 71 GHz, RAN1 could not make a decision on supported SCS other than 120 kHz for SSB as shown in the section 1. Almost essential aspects (e.g., SSB detection performance, impact on initial cell search complexity, and consideration of SSB-based RRM/RLM and beam management) for determining SCS for SSB have already been discussed in RAN1 sufficiently in our view. Unless supported SCS for SSB is decided, all the other details regarding SSB in 52.6 – 71 GHz cannot be proceeded. Thus, considering the number of remaining WG meetings (at least some of them are e-meetings) until Rel-17 PHY completion, we believe that it is beneficial to proceed the discussion on SCS for SSB in this RAN meeting. 
Proposal 1. SCS for SSB in 52.6 – 71 GHz should be discussed in RAN#91e. 

The issue discussed at the last RAN1 meeting is whether/which larger SCS(s) than 120 kHz for SSB is supported for initial access case and for non-initial access case, respectively. The support of 480 and/or 960 kHz SCS for SSB allows single numerology operation. In other words, if neither 480 nor 960 kHz SCS is supported for SSB, mixed numerology operation with largely different numerologies (e.g., SSB with 120 kHz SCS and other signals/channels with 480 or 960 kHz SCS) is necessary. Such operation would be more complex than the one with single numerology from both implementation and specification perspectives. Therefore, as 480 and 960 kHz SCSs are optionally supported for data/control channels and reference signals, supporting 480 and 960 kHz SCSs for SSB as optional at least for the case other than initial access would be straightforward and beneficial. 
In some of the cases other than initial access, multiplexing between SSB and CORESET#0 for Type0-PDCCH is necessary such as for ANR purpose. In such case, it would also be straightforward and beneficial to support 480/960 kHz SCS for CORESET#0 for Type0-PDCCH. We think that ANR would be an important function for 52.6 – 71 GHz operation where a neighbour cell relation would be complex and need to be obtained based on UE’s measurement and reporting. Therefore, multiplexing between SSB and CORESET#0 for Type0-PDCCH with 480 kHz SCS and with 960 kHz SCS should be supported.
Once the multiplexing between SSB and CORESET#0 for Type0-PDCCH with 480 kHz SCS and with 960 kHz SCS are supported, the multiplexing design can also be available for initial access case at least from specification perspective. However, support of 480/960 kHz SCSs for initial access case should be carefully considered with initial cell search complexity and optionality of 480/960 kHz SCSs. This point can be further discussed in WGs.
Based on the discussion above, we have the following proposals:
Proposal 2. 480 and 960 kHz SCS for SSB should be supported as optional at least for cases other than initial access, and multiplexing between SSB and CORESET#0 for Type0-PDCCH with 480 kHz SCS and with 960 kHz SCS should also be supported at least for ANR purpose.

We also propose the following update on the objectives of this WI:
Proposal 3. Update the RAN1 parts of the objectives for 52 – 71 GHz WI as follows:
	· Physical layer aspects including [RAN1]:
· [bookmark: _Hlk58583563][bookmark: _Hlk26996217]In addition to 120kHz SCS, specify new SCS, 480kHz and 960kHz, and define maximum bandwidth(s), for operation in this frequency range for data and control channels and reference signals, only NCP supported. 
[bookmark: _Hlk58594267]Note: Except for timing line related aspects, a common design framework shall be adopted for 480kHz to 960kHz
· Time line related aspects adapted to 480kHz and 960kHz, e.g., BWP and beam switching timeing, HARQ timing, UE processing, preparation and computation timelines for PDSCH, PUSCH/SRS and CSI, respectively. 
· 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 (240kHz, 480kHz, 960kHz) for SSB, and additional SCS(480kHz, 960kHz) for initial access related signals/channels in initial BWP.
· Study and specify, if needed, additional SCSs (480kHz, 960kHz) for SSB and multiplexing with CORESET#0 for Type0-PDCCH with same SCS for cases other than initial access.
· Note: coverage enhancement for SSB is not pursued.
· Specify timing associated with beam-based operation to new SCS (i.e., 480kHz and/or 960kHz), study, and specify if needed, potential enhancement for shared spectrum operation
· Study which beam management will be used as a basis: R15/16 or R17 in RAN #91-e
· Support enhancement for PUCCH format 0/1/4 to increase the number of RBs under PSD limitation in shared spectrum operation.
· Support enhancements for multi-PDSCH/PUSCH scheduling and HARQ support with a single DCI
       Note: coverage enhancement for multi-PDSCH/PUSCH scheduling is not pursued
· [bookmark: _Hlk58595024]Support enhancement to PDCCH monitoring, including blind detection/CCE budget, and multi-slot span monitoring, potential limitation to UE PDCCH configuration and capability related to PDCCH monitoring.
· [bookmark: _Hlk58594915]Specify support for PRACH sequence lengths (i.e. L=139, L=571 and L=1151) and study, if needed, specify support for RO configuration for non-consecutive RACH occasions (RO) in time domain for operation in shared spectrum 
· Evaluate, and if needed, specify the PTRS enhancement for 120kHz SCS, 480kHz SCS and/or 960kHz SCS, as well as DMRS enhancement for 480kHz SCS and/or 960kHz SCS.
· Physical layer procedure(s) including [RAN1]:
· Channel access mechanism assuming beam based operation in order to comply with the regulatory requirements applicable to unlicensed spectrum for frequencies between 52.6GHz and 71GHz.
· Specify both LBT and No-LBT related procedures, and for No-LBT case no additional sensing mechanism is specified.
· Study, and if needed specify, omni-directional LBT, directional LBT and receiver assistance in channel access
· Study, and if needed specify, energy detection threshold enhancement 





3. Conclusion
Proposal 1. SCS for SSB in 52.6 – 71 GHz should be discussed in RAN#91e. 
Proposal 2. 480 and 960 kHz SCS for SSB should be supported as optional at least for cases other than initial access, and multiplexing between SSB and CORESET#0 for Type0-PDCCH with 480 kHz SCS and with 960 kHz SCS should also be supported at least for ANR purpose.
Proposal 3. Update the RAN1 parts of the objectives for 52 – 71 GHz WI as follows:
	· Physical layer aspects including [RAN1]:
· In addition to 120kHz SCS, specify new SCS, 480kHz and 960kHz, and define maximum bandwidth(s), for operation in this frequency range for data and control channels and reference signals, only NCP supported. 
Note: Except for timing line related aspects, a common design framework shall be adopted for 480kHz to 960kHz
· Time line related aspects adapted to 480kHz and 960kHz, e.g., BWP and beam switching timeing, HARQ timing, UE processing, preparation and computation timelines for PDSCH, PUSCH/SRS and CSI, respectively. 
· 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 (240kHz, 480kHz, 960kHz) for SSB, and additional SCS(480kHz, 960kHz) for initial access related signals/channels in initial BWP.
· Study and specify, if needed, additional SCSs (480kHz, 960kHz) for SSB and multiplexing with CORESET#0 for Type0-PDCCH with same SCS for cases other than initial access.
· Note: coverage enhancement for SSB is not pursued.
· Specify timing associated with beam-based operation to new SCS (i.e., 480kHz and/or 960kHz), study, and specify if needed, potential enhancement for shared spectrum operation
· Study which beam management will be used as a basis: R15/16 or R17 in RAN #91-e
· Support enhancement for PUCCH format 0/1/4 to increase the number of RBs under PSD limitation in shared spectrum operation.
· Support enhancements for multi-PDSCH/PUSCH scheduling and HARQ support with a single DCI
       Note: coverage enhancement for multi-PDSCH/PUSCH scheduling is not pursued
· Support enhancement to PDCCH monitoring, including blind detection/CCE budget, and multi-slot span monitoring, potential limitation to UE PDCCH configuration and capability related to PDCCH monitoring.
· Specify support for PRACH sequence lengths (i.e. L=139, L=571 and L=1151) and study, if needed, specify support for RO configuration for non-consecutive RACH occasions (RO) in time domain for operation in shared spectrum 
· Evaluate, and if needed, specify the PTRS enhancement for 120kHz SCS, 480kHz SCS and/or 960kHz SCS, as well as DMRS enhancement for 480kHz SCS and/or 960kHz SCS.
· Physical layer procedure(s) including [RAN1]:
· Channel access mechanism assuming beam based operation in order to comply with the regulatory requirements applicable to unlicensed spectrum for frequencies between 52.6GHz and 71GHz.
· Specify both LBT and No-LBT related procedures, and for No-LBT case no additional sensing mechanism is specified.
· Study, and if needed specify, omni-directional LBT, directional LBT and receiver assistance in channel access
· Study, and if needed specify, energy detection threshold enhancement 
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