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1 Introduction
In the TSG-RAN#86 meeting, the followings were agreed for the work scope of study item on supporting NR from 52.6GHz to 71GHz [1].
	This study item will include the following objectives:,

· Study of required changes to NR using existing DL/UL NR waveform to support operation between 52.6 GHz and 71 GHz
· Study of applicable numerology including subcarrier spacing, channel BW (including maximum BW), and their impact to FR2 physical layer design to support system functionality considering practical RF impairments [RAN1, RAN4].
· Identify potential critical problems to physical signal/channels, if any [RAN1].
· Study of channel access mechanism, considering potential interference to/from other nodes, assuming beam based operation, in order to comply with the regulatory requirements applicable to unlicensed spectrum for frequencies between 52.6 GHz and 71 GHz [RAN1].
· Note: It is clarified that potential interference impact, if identified, may require interference mitigation solutions as part of channel access mechanism.   


In this contribution, we discuss potential physical layer impact 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, related subcarrier spacings were considered as 480kHz, 960kHz, 1920kHz SCS in the previous meeting [3] 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 for 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 by FR2 to an NR system using a band above 52.6GHz may be one candidate. However, additional considerations for the time gap for a beam switching need to be reflected. 
In the case of FR2 of the NR system, due to the fact that the beam switching within the CP during multi-beam operation is possible, SS/PBCH blocks with different SSB indexes as the SSB pattern in time domain are standardized so that they can be sequentially allocated in the time domain. However, in NR system using a band of 52.6 GHz or higher, the introduction of high subcarrier spacing is indispensable, and accordingly, considering that the length of the CP is automatically reduced, the new SSB pattern design in time domain can be further  considered by taking into account the RF interruption time for Tx. beam switching. 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 consideration of the LBT gap between successive beam transmissions. Therefore, regarding SS/PBCH block pattern in a time domain in terms of initial access, SSB pattern in time domain should be further investigated for higher subcarrier spacing (e.g. candidate subcarrier spacings of  480kHz, 960kHz, or 1920kHz) 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 1: SSB pattern in a slot should be further investigated for higher subcarrier spacing (e.g. candidate subcarrier spacings of 480kHz, 960kHz, or 1920kHz) 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 considered to perform SSB pattern design in the time domain, are considered identically to the method of multiplexing SS/PBCH and CORESET#0/RMSI. In addition, considering that 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 for the operation of the unlicensed band in terms of channel access. Therefore, we propose that it should be further studied so 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 for the operation of the unlicensed band in terms of channel access.
· Proposal 2: It should be further studied so 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 for the operation of the unlicensed band in terms of channel access.

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: SSB pattern in a slot should be further investigated for higher subcarrier spacing (e.g. candidate subcarrier spacings of 480kHz, 960kHz, or 1920kHz) 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: It should be further studied so 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 for the operation of the unlicensed band in terms of channel access.
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