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1. Introduction
     The initial access aspect for 52.6-71 GHz NR operation were agree to be part of work items during RAN #90e [1]. The agreements are listed as follows.

	· Physical layer aspects including [RAN1]:
· [bookmark: _Hlk58583563]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. 
· 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.
· [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.



     In this contribution, we provide our view on initial access aspects for NR operations in 52.6-71 GHz.

2. [bookmark: _Ref494794648]Discussion
2.1 Discovery burst transmission window related aspects
     SSB transmission with LBT were agreed to be supported in the RAN 1 #104-e meeting [2].


	Agreement:
· SSB transmission with LBT is supported, at least when the conditions for contention exempt short control signaling based SSB transmission is not met 
· Note the channel access for SSB with LBT may not be different from a normal COT with multiple beams
· FFS: If any difference from a multi-beam COT LBT needs to be introduced



    With the use of LBT, discovery burst transmission window (DBTW) should be defined without violating following agreements. 

	
Agreement:
For an unlicensed band that requires LBT, further study whether/how to support discovery burst (DB) anddiscovery burst transmission window (DBTW) at least for 120 kHz SSB SCS
· If DB supported 
· FFS: What signals/channels are included in DB other than SS/PBCH block
· If DBTW is supported
· Support mechanism to indicate or inform that DBTW is enabled/disabled for both IDLE and CONNECTED mode UEs
· FFS: how to support UEs performing initial access that do not have any prior information on DBTW.
· PBCH payload size is no greater than that for FR2
· Duration of DBTW is no greater than 5 ms
· Number of PBCH DMRS sequences is the same as for FR2
· The following points are additionally FFS:
· How to indicate candidate SSB indices and QCL relation without exceeding limit on PBCH payload size
· Details of the mechanism for enabling/disabling DBTW considering LBT exempt operation and overlapping licensed/unlicensed bands
· Whether or not to support DBTW for SSB SCS(s) other than 120 kHz if other SSB SCS(s)are supported



       In our view, DBTW is beneficial for coping with LBT failure. More candidate SSB positions can also help increase the opportunities for SSB/DRS. However, increasing SSB positions can results in larger PBCH payload size or longer DBTW duration, which violates constrains in the above agreement.
[bookmark: _Ref61380731]
Proposal 1: Candidate positions of SSB should not be increased. 

2.2 Supported numerology
     In the RAN 1 #104-e meeting [2], many aspects for SSB SCS were discussed. The timeline to decide SSB SCS were agreed:   
	
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.



     The motivation to introduce higher SCSs other than 120 kHz for SSB comes from the timing error caused by mixed numerology. Because different SCS has different slot boundary and higher SCS has shorter CP length, when SSB has different SCS with initial BWP or active BWP, the timing error can be problematic. One solution to handle such timing error is to limit SCS of SSB to be the same as that of initial BWP/active BWP.

Observation 1: The timing error caused by mixed numerology can be resolved by limiting SCS of SSB and initial BWP/active BWP to be the same.

     Introducing higher SSB SCS can result in several negative impact to system performance. Firstly, additional SSB SCS increases cell search complexity for UE to implement blind detection. The number of time samples per unit time is also proportional to the SCS, which induces additional complexity for UE if higher SCS is introduced. Moreover, higher SCS has inferior performance compared with 120 kHz SCS in terms of coverage. Besides, new SCS involves specification effort, including SSB pattern, SSB and CORESET 0 multiplexing patterns and revisiting the relevant signals/channels. Since the major concern of mixed numerology can be handle by the solution in Observation 1, there is no need to introduce higher SCS. Combining these reasons and Observation 1, 120 kHz for SSB and initial BWP is sufficient.

Proposal 2: The SCS of SSB and initial BWP should be both 120 kHz to prevent the timing error from mixed numerology in idle mode.

     After initial access, 480/960 kHz are supported as candidate SCSs of active BWP. In this case, timing error due to mixed numerology between SSB and active BWP. Compared with introducing new SCS to cope with such problem, which can cause specification effort for relevant signals/channels, using existing technology to mitigate its influence to an acceptable extent seems more logic. In our view, timing error in connected more can be compensated using CSI-RS.

Observation 2: The timing error due to mixed numerology in connected mode can be compensated by using CSI-RS.


3. Conclusion
In this contribution we have discussed various aspects for initial access above 52.6 GHz and provided following proposals:

Proposal 1: Candidate positions of SSB should not be increased if additional bits are required. 

Observation 1: The timing error caused by mixed numerology can be resolved by limiting SCS of SSB and initial BWP/active BWP to be the same.

Proposal 2: The SCS of SSB and initial BWP should be both 120 kHz to prevent the timing error from mixed numerology in idle mode.

Observation 2: The timing error due to mixed numerology in connected mode can be compensated by using CSI-RS.
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