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Introduction
At the RAN1 NR #92bis meeting, potential physical layer channel design for NR-U operation was discussed based on [1], and RAN1 made following agreements [2]. 
	Agreements:
· Study the design changes needed to support the following channels /signals in NR-U
· PDCCH/PDSCH
· PUCCH/PUSCH
· PSS/SSS/PBCH
· PRACH
· [bookmark: _GoBack]DL and UL reference signals applicable to the operational frequency range


In this contribution, we discuss on SS/PBCH block design for NR-U operation. 

Discussion 
SS/PBCH block design for NR-U
Bandwidth of NR-SS/PBCH block for FR1 is at most 7.2 MHz with 30 kHz SCS. Therefore, SS/PBCH block needs to be redesigned for NR-U to meet the COB requirement in EU regulation [3]. Possible approaches of extending SS/PBCH block design are as followings.

Option 1: Expand SS/PBCH block bandwidth with interlace approach
Option 2: Send multiple copies of SS/PBCH block in frequency domain
Option 3: Define a Discovery Signal for NR-U including SS/PBCH block and FDMed CSI-RS

Option 1 is simple expansion of NR SS/PBCH block and it can work alone. But we need to evaluate the impact to detection reliability and synchronization accuracy. Option 2 is also simple approach and it can work alone. The performance of the detection reliability and synchronization should be improved but the channel usage efficiency degrades with that approach. Option 3 can also work alone and NR SS/PBCH block design can be fully reused. For this option, how to utilize FDMed CSI-RS would be important for efficient operation in unlicensed spectrum. 

Proposal 1: RAN1 needs to discuss the approaches for SS/PBCH block design for NR-U operation with considering regional regulations, and evaluate the impacts to detection, synchronization and measurement performance.

Conclusion 
In this contribution, we discussed on SS/PBCH block design for NR-U operation. Based on the discussion above, we made following proposals. 

Proposal 1: RAN1 needs to discuss the approaches for SS/PBCH block design for NR-U operation with considering regional regulations, and evaluate the impacts to detection, synchronization and measurement performance.
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