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1 Introduction
In RAN1#93 meeting, the agreements [1] related to SS/PBCH blocks were made as follows:
Agreement:
· NR-U should have a signal that contains at least SS/PBCH block burst set transmission

· FFS: Other channels and signals transmitted together as part of the signal

· The design of this signal should consider the following characteristics specific to unlicensed band operation

· There are no gaps within the time span the signal is transmitted at least within a beam

· FFS: Whether any gaps are needed for beam switching and, if needed, their duration
· The occupied channel bandwidth is satisfied (although this may not be a requirement)

· Strive to minimize the channel occupancy time of the signal

· Characteristics that may facilitate fast channel access
Agreement:
The following modifications to initial access procedures are beneficial

· Modifications to initial access procedures considering limitations on access to the channel based on LBT

· Develop techniques to handle reduced SS/PBCH block and RMSI transmission opportunities due to LBT failure

· Enhancement to 4-step RACH

· Mechanisms to handle reduced msg 1/2/3/4 transmission opportunities due to LBT failure

· 2-step RACH potentially has benefit for channel access

In this contribution, we provide our views on the uncertainty of SSB transmission for NR unlicensed band.
2 Discussion
SSB transmission and reception
A Rel-15 NR SSB, which occupies 4 OFDM symbols in time domain and 20 PRBs in frequency domain, consists of PSS, SSS, and PBCH associated with DM-RS. The SSB provides for cell/beam detection, time/frequency synchronisation for the cell, RRM measurement for serving and neighbour cells, and RLM measurement for the serving cell functions. It means that the NR SSB already includes the functionality provided by LTE LAA DRS. Therefore it is confirmed that NR-U should have a signal that contains at least SS/PBCH block burst set transmission. 
In NR, synchronization signals usually occupy fixed locations with a periodicity. For example, for SSB pattern with 15 kHz SCS and L=4, all SSBs are located within first 2 slots of a half frame. When UE receives a SSB, i.e., at least detects PSS and SSS at time instant t, it will expect to receive the SSB again at time instant t+P for SSB combination as illustrated in Figure 1, where P is the periodicity of SSB transmission. 
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Figure 1. Illustration for SSB reception in NR
However, in an unlicensed band, the channel availability is uncertain due to LBT may block the SSB transmission. If a UE cannot receive an expected periodical signal, it has to wait for the next transmission opportunity and try again as illustrated in Figure 2. It is a problem for a UE since the latency of initial access procedure may be increased and the measurement accuracy may be degraded. To overcome the uncertainty of SSB transmission issue, new SSB patterns design, such as introducing more SSB transmission opportunities compared to NR SSB pattern, for NR unlicensed band may be considered.

Observation: In an unlicensed band, the channel availability is uncertain due to LBT may block the SSB transmission. The latency of initial access procedure may be increased and the measurement accuracy may be degraded. 
Proposal 1: To overcome the uncertainty of SSB transmission issue, new SSB patterns design, such as introducing more SSB transmission opportunities compared to NR SSB pattern, for NR unlicensed band may be considered.
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Figure 2. Illustration for SSB reception in NR-U
In order to handle the SSB transmission opportunities reduction issue due to LBT failure, increasing SSB transmission opportunities, i.e., design new SSB patterns for NR-U, is a simple and efficient way. However, the increasing of SSB transmission opportunities may also complicated the UE’s behaviour for SSB reception. It is proposed to study on how to alleviate the complexity of SSB reception by the UE in NR unlicensed consider introducing more SSB transmission opportunities.
Proposal 2: It is proposed to study on how to alleviate the complexity of SSB reception by the UE in NR unlicensed consider introducing more SSB transmission opportunities.

3 Conclusion
In this contribution, we discuss on the uncertainty of SSB transmission for NR unlicensed band. Based on the discussion, we have the following observation and proposals:

Observation: In an unlicensed band, the channel availability is uncertain due to LBT may block the SSB transmission. The latency of initial access procedure may be increased and the measurement accuracy may be degraded. 
Proposal 1: To overcome the uncertainty of SSB transmission issue, new SSB patterns design, such as introducing more SSB transmission opportunities compared to NR SSB pattern, for NR unlicensed band may be considered.

Proposal 2: It is proposed to study on how to alleviate the complexity of SSB reception by the UE in NR unlicensed consider introducing more SSB transmission opportunities.
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