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Introduction
In RAN1 #92 meeting, stand-alone NR-U deployment scenarios for NR unlicensed operation is agreed to study [1], further in RAN1 #92 bis, the following design need be considered including the SS/PBCH[2]:
Agreements:
· Study the design changes needed to support the following channels /signals in NR-U
· PDCCH/PDSCH
· PUCCH/PUSCH
· PSS/SSS/PBCH
· PRACH
· DL and UL reference signals applicable to the operational frequency range

NR-U may basically reuse the NR design as possible, however, techniques beyond are not excluded, some detail approach may have different design other than that in licensed band NR. In this contribution, we are going to discuss a couple of views on the initial access aspects, especially for SS/PBCH for stand-alone NR-U.
SS/PBCH blocks transmission for NR-U SA 
1 
2 
Synchronization signal transmission is one of the main items for initial access to be discussed in SA NR-U, in which LBT shall be considered due to mandatory regulations in some reigns as what had discussed in unlicensed band. In NR, it is agreed to reduce the always on signal as possible, so the default SS/PBCH is 20ms, however, uncertainty of synchronization signal reception due to LBT could reduce UE performance for synchronizing, paging reception, measurement, etc. Potential solutions should be studied to keep the default period of SSB to be approximately the same as in NR.
Proposal 1: Study solutions for enhancing the performance of LBT-based transmission of SS/PBCH blocks transmission in NR-U.

In NR-U, OCB (occupied channel bandwidth) regulation should also be considered for SS/PBCH block transmission. Due to wideband operation is expected in NR unlicensed spectrum, how to transmit the 20 PRB SS/PBCH block under OCB requirement is expected to be discussed. One approach is to redesign the SSB mapping on frequency domain and another way may consider multiplexing it with other signals. 
Back to the NR initial access design, although Paging and RMSI FDMed with SS/PBCH block, which could reduce the overhead of beam sweeping, had been discussed a lot in NR, unfortunately confined by the bandwidth, the FDM case could not be promised in specification, and the RMSI discovery is rather complex. However, in NR-U, it seems the bandwidth limit is not an issue, thus the RMSI and paging could be considered FDMed with SS/PBCH block as the only option.
[bookmark: _GoBack]Proposal 2:  Multiplexing of SS/PBCH blocks with RMSI/Paging in NR-U could be first choice. 

In NR, there are three patterns for multiplexing the SS/PBCH block and RMSI as in the figure 1 below. 


Figure 1. SS/PBCH block and RMSI Multiplexing patterns 
For pattern 1, after reading the PBCH, in which the RMSI configured information is included, UE shall decode the RMSI accordingly. However, if the TDM of RMSI cause another LBT for the corresponding RMSI transmission, which could not be promised, then the performance of the initial access is degraded compare to pattern 2 and 3. For consistency of RMSI decoding performance of different patterns, potential modification for RMSI multiplexing configuration should be discussed.
Proposal 3:  Study the potential issue on RMSI configuration in NR-U.

Proposal
Proposal 1: Study solutions for enhancing the performance of LBT-based transmission of SS/PBCH blocks transmission in NR-U.
Proposal 2:  Multiplexing of SS/PBCH blocks with RMSI/Paging in NR-U could be first choice.
Proposal 3:  Study the potential issue on RMSI configuration in NR-U.
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