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1. Introduction

In last RAN meeting, the scope of extending current NR operation to 71 GHz has been updated. According to the outcome of the study item, this WI extends NR operation up to 71GHz considering, both, licensed and unlicensed operation, with the following objectives for RAN1[1]:

· Physical layer aspects including :
· 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 SCS (480kHz, 960kHz) for SSB 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 :
· 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 
In this contribution, we will provide some discussions on initial access aspects to support NR operation between 52.6 GHz and 71 GHz.
2. Discussions 
2.1 SSB design
According to the revised WID, 120kHz SCS should be support for SSB and 120kHz SCS for initial access related signals/channels in an initial BWP. SSB and CORESET#0 design for 120kHz SCS has been specified for licensed band. Considering the limitation of LBT, NR-U has specified new SSB design for 15kHz and 30kHz. SSB design for 120kHz could also be enhanced to increase channel access opportunities and decrease UE detection complexities. For example, the distribution of SSB in each slot could be the same.
Proposal 1: For the SSB design of 120kHz SCS, the distribution of SSB in each slot could be enhanced.
It is still open that whether SSB design for 480 and 960 kHz SCS should be supported. When 480 or 960 kHz SCS is used for standalone deployment, if 120kHz SCS SSB is used for initial access, there is a mismatch between SSB and other physical channels. Accordingly, a series of new design is required. The benefits of SSB design with 480/960 kHz SCS are measurement enhancement and performance enhancement for 480/960 kHz SCS deployments. It should also be considered that SSB, PDCCH and PDSCH use the same SCS. As for the design of new SSB design with 480/960 kHz SCS, the SSB distribution in each slot could be the same and the number of candidates SSB positions in 5ms could be 128.
Proposal 2: SSB design with 480 and 960kHz SCS should be considered.

2.2 Initial BWP

The design of initial BWP should consider the impacts from different factors. The available bandwidth of band above 52.6GHz ranges from several hundred MHz to several GHz, and both licensed and licensed modes need to be considered. Considering 120, 480 and 960 kHz SCS should be supported, with different SCS, it is unavoidable that different initial BWP is used for different SCS. To meet the SSB requirements of an initial BWP, at least 50 PRB should be included. For 120, 480 and 960 kHz SCS, the corresponding bandwidth of 50PRB is about 80M, 320M and 640M. 480 and 960 kHz SCS could use one initial BWP, like 640M, to reduce the number of initial BWP. 
Proposal 3: In order to match different SCS, different initial BWP should be considered.
The design of initial BWP should also consider the alignments with LBT bandwidth. If multiple LBT bandwidth is includes in initial BWP, extra complexity will be introduced. Considering the joint design of both licensed and unlicensed, initial BWP should be equal to one LBT bandwidth used for PDSCH. If multiple LBT bandwidth is supported for one SCS, then multiple initial BWP could also be considered.
Proposal 4: Initial BWP includes only one LBT bandwidth for unlicensed deployment.

If SSB design with 480 and 960kHz SCS is supported, multiplexing of SSB and CORESET#0 should be considered. There are three multiplexing patterns for SSB and CORESET#0 in NR. If all multiplexing patterns are supported for 480 and 960kHz SCS, then a relatively large initial BWP should be considered. In order to simplified the specify works, one or two SSB and CORESET#0 multiplexing pattern(s) could be used for 480 and 960 kHz SCS.
Proposal 5: At most two SSB and CORESET#0 multiplexing patterns are used for 480 and 960 kHz SCS.
3. Conclusion
In summary, the following proposals are provided:
Proposal 1: For the SSB design of 120kHz SCS, the distribution of SSB in each slot could be enhanced.
Proposal 2: SSB design with 480 and 960kHz SCS should be considered.

Proposal 3: In order to match different SCS, different initial BWP should be considered.

Proposal 4: Initial BWP includes only one LBT bandwidth for unlicensed deployment.

Proposal 5: At most two SSB and CORESET#0 multiplexing patterns are used for 480 and 960 kHz SCS.
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