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Introduction
In RAN1 #92 meeting, stand-alone NR-U deployment scenarios for NR unlicensed operation is agreed to study [1]:
Agreement:
Study the additional functionality needed beyond the specifications for operation in licensed spectrum in the following deployment scenarios. 
· Carrier aggregation between licensed band NR (PCell) and NR-U (SCell)
· NR-U SCell may have both DL and UL, or DL-only.
· [bookmark: _Hlk500847868]Dual connectivity between licensed band LTE (PCell) and NR-U (PSCell)
· Stand-alone NR-U
· An NR cell with DL in unlicensed band and UL in licensed band
· [bookmark: _Hlk500847837]Dual connectivity between licensed band NR (PCell) and NR-U (PSCell)
NR-U may basically reuse the NR design to reduce the standardization workload as possible, however, some detail approach may have special design other than that in licensed band NR design. In this contribution, we are going to discuss a couple of views on optimizing some of the initial access aspects for stand-alone NR-U.
Some potential study aspects in NR-U Initial Access 
Synchronization signal transmission is one of the main items to discuss in the initial access procedure in NR-U, in which LBT shall be considered due to mandatory regulations in some reigns as what had discussed in LAA. 
In LTE LAA, synchronization signals are included as part of the discovery signal, an eNB may transmit a transmission including discovery signal but not including PDSCH on a carrier on which LAA Scell(s) transmission(s) are performed immediately after sensing the channel to be idle for at least a sensing interval of 25us and if the duration of the transmission is less than 1ms. The similar approach may also be considered in NR-U, in which SS/PBCH block can be seen as (part of) the discovery signal.

In NR, an SS/PBCH block consists 4 consecutive OFDM symbols in time domain no matter what the numerology is, and the candidate SS/PBCH blocks in a half frame are indexed in an ascending order in time from 0 to . For initial cell selection, a UE may assume that half frames with SS/PBCH blocks occur with a periodicity of 2 frames. However, for different subcarrier spacing of SS/PBCH blocks, the pattern for symbol mapping is different. For example, the two 15k SCS SS/PBCH blocks in one subframe have two symbols gap in between, also for 30k case C. In case B/D/E, two blocks (assuming a block pair here) in one slot are in consecutive symbols, but for two block pairs in two consecutive slots also have a few symbols gap in between. The gaps mentioned above due to SS/PBCH blocks composition design, where LBT is not taken into account, considers the UL transmission in licensed spectrum cell, whereas it would be an issue in NR-U since another LBT need be done within the short gap and the transmission off next SSB cannot be promised. 
So even by reusing the discovery signal transmitting approach, SS/PBCH blocks mapping may need some optimization in NR-U, for example several SS/PBCH blocks could be redefined in consecutive symbols without gap, especially for L=8 or more. 
Proposal 1:  Optimizing the SS/PBCH blocks mapping 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. 
[bookmark: _GoBack]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.
Proposal 2:  Study the multiplexing of SS/PBCH blocks with RMSI/Paging in NR-U.

Proposal
Proposal 1:  Optimizing the SS/PBCH blocks mapping in NR-U.
Proposal 2:  Study the multiplexing of SS/PBCH blocks with RMSI/Paging in NR-U.
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