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1 Introduction
At the previous RAN1#102-e meeting, the followings were agreed for initial access signals and channels in the study item on supporting NR from 52.6GHz to 71GHz [1].
	Agreement at RAN1#102-e meeting:
· Study whether or not different SSB patterns should be supported for licensed and unlicensed bands.
· For each licensed and unlicensed band, if issues are identified for reuse of existing SSB, consider at least the following aspects for SSB
· Beam switching gap between SSB(s) and between SSB and other signal(s)/channel(s)
· SSB pattern in time domain
· Whether or not it is needed to define a transmission window (such as DRS window), and if needed, number of SSB transmission opportunities within a transmission window
· For each licensed and unlicensed band, if issues are identified for reuse of all or some of the existing SSB and CORESET#0 multiplexing pattern, consider at least the following aspects for SSB, CORESET#0, and other signal/channel design
· Supported multiplexing pattern type(s) (Pattern 1, 2, and/or 3) for SSB and CORESET#0 multiplexing.
· Multiplexing of other signal/channels (e.g. RMSI, paging, CSI-RS) with SSB
· Configuration of Type0-PDCCH search space set 

Agreement at RAN1#102-e meeting:
RAN1 at least considers the following aspects for determination of supported SSB subcarrier spacing
· 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.)

Agreement at RAN1#102-e meeting:
Consider the at least following aspects for PRACH design of NR operating in 52.6 GHz to 71 GHz
· PRACH coverage requirements 
· applicable PRACH Sequence length(s) and subcarrier spacing(s) for PRACH, including any impact on PRACH coverage and capacity from the applicable sequence length(s).
· RACH RO configurations with new SCS (if new SCS is supported)
· LBT gap between RACH occasions (RO)


In this contribution, we discuss potential impacts of higher subcarrier spacing regarding initial access signals and channels.

Discussion on physical layer impact of higher subcarrier spacing 
Initial access signals and channels
As a numerology to support NR in a band above 52.6GHz, the candidate subcarrier spacings were considered as 480kHz, 960kHz, 1920kHz SCS in the RAN1#101-e meeting [2] but not decided yet. If a new numerology that is not used in the existing NR is introduced, the SS/PBCH block pattern in the time domain needs to be newly designed with the new numerology in terms of initial access signal and channel. 
Extending the SS/PBCH block under subcarrier spacings of 120 kHz and 240 kHz, which are currently supported in FR2, to an NR system using a band above 52.6GHz may be one promising candidate. However, the time gap for a beam switching needs to be considered in the SS/PBCH block pattern design. 
In the case of FR2 of the NR system, due to the fact that the beam switching within the CP formulti-beam operation is possible for the worst case ( < 100 ns) of beam switching time according to RAN4’s investigation of the beam switching from TS 38.817-02 [3], SS/PBCH blocks with different SSB indices as the SSB pattern in time domain are defined to allow its sequential allocation in the time domain. However, in NR system using a band of 52.6 GHz or higher, since the introduction of high subcarrier spacing is indispensable, which implies that the length of the CP is scaled to be automatically reduced, the new SSB pattern design in time domain needs to be further considered by taking into account the RF interruption time for Tx. beam switching. Especially, for subcarrier spacing of 960kHz, the CP length might be about 73.24ns as a normal CP and it cannot cover the worst case ( < 100 ns) of beam switching time within a CP. If extended CP is not considered in NR system for a band 52.6GHz or higher, at least one symbol gap in time domain between SS/PBCH blocks with different SSB index is required. In addition, considering that NR in a band above 52.6GHz can be used in an unlicensed spectrum, it would be necessary to design a new SSB pattern in the time domain with a consideration of the LBT gap between successive beam transmissions. Therefore, at least one symbol gap in time domain between SS/PBCH blocks with different SSB index should be considered for higher subcarrier spacing (e.g., equal or larger than 960kHz) in order to accommodate a beam switching gap due to a RF interruption time of Tx/Rx beams and/or LBT gap in unlicensed spectrum.
· Proposal 1: At least one symbol gap in time domain between SS/PBCH blocks with different SSB indices should be considered for higher subcarrier spacing (e.g., equal or larger than 960kHz) taking into account a beam switching gap due to a RF interruption time of Tx/Rx beams and/or LBT gap in unlicensed spectrum.

Regarding the multiplexing between the SS/PBCH block and CORESET#0/RMSI-PDSCH, the current NR system supports both TDM/FDM in a flexible manner, and using the current multiplexing method for SS/PBCH block and CORESET#0/RMSI-PDSCH can be considered as a baseline. Also, it is desirable that the RF interruption time and LBT gap for beam switching, which can be reflected into SSB pattern design in the time domain, are considered identically to the method of multiplexing SS/PBCH and CORESET#0/RMSI.  In addition, since NR in a band above 52.6GHz can be used in an unlicensed spectrum, it may need to be designed so that it can be closely located without the gap between SSB and CORESET#0/RMSI in order not to allow in-between channel access operation in the unlicensed band. Therefore, we propose that SS/PBCH block and CORESET#0/RMSI can be multiplexed in TDM/FDM within a slot considering multi-beam operation. And it may need to be designed so that it can be closely located without the gap between SSB and CORESET#0/RMSI in unlicensed band.
· Proposal 2: We propose that SS/PBCH block and CORESET#0/RMSI can be multiplexed in TDM/FDM within a slot considering multi-beam operation and it can be closely located without the gap between SSB and CORESET#0/RMSI for not allowing any in-between channel access operation in the unlicensed band.

Conclusion
In this contribution, we have discussed potential physical layer impact of higher subcarrier spacing regarding initial access signals and channels in NR system above 52.6GHz. As a conclusion, we summarize our view regarding SS/PBCH pattern in time domain and multiplexing of SS/PBCH and CORESET#0/RMSI-PDSCH as follows:
· Proposal 1: At least one symbol gap in time domain between SS/PBCH blocks with different SSB indices should be considered for higher subcarrier spacing (e.g., equal or larger than 960kHz) taking into account a beam switching gap due to a RF interruption time of Tx/Rx beams and/or LBT gap in unlicensed spectrum.
· Proposal 2: We propose that SS/PBCH block and CORESET#0/RMSI can be multiplexed in TDM/FDM within a slot considering multi-beam operation and it can be closely located without the gap between SSB and CORESET#0/RMSI for not allowing any in-between channel access operation in the unlicensed band.

References
[1] Draft Report of 3GPP TSG RAN WG1 #102-e meeting v0.1.0
[2] Final Report of 3GPP TSG RAN WG1 #101-e meeting v1.0.0


