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Introduction
A study item on the feasibility of using NR in unlicensed band is in progress in RAN1 [1]. In RAN1#94, the following agreement was reached regarding initial access [2]:
Agreement:
· It is recommended to define a mechanism to transmit SSBs dropped due to LBT failure 
· Following are examples of candidate mechanisms for further consideration with enhancements or modifications not precluded:
· Alt-1: Shift SSB(s) in time to the next transmission instance 
· Alt-2: Cyclically wrap the SSBs dropped due to LBT failure around to the end of the burst set transmission
· Alt-3: Network to flexibly position SSB index and indicate the timing information
· Other alternatives are not precluded
· It is recommended to define a mechanism for UE(s) to determine the timing and QCL assumptions from the detected SSB
In this contribution, we discuss the above candidates for SSB transmission under LBT failure.
NR-U SSB Framework

Our understanding of the three candidate mechanisms is summarized in the following Table.
	Mechanism
	Pros
	Cons

	Alt-1
	· SSB sequence at the start of the burst set is always the same, i.e., predictable for UEs
· ‘Memory-less’ SSB transmission wherein gNB does not have to keep track of history of successful and failed SSB transmissions
	· Some SSBs may have to be dropped within a burst set if channel access is obtained close to the end of the MCOT
· Across burst sets, all SSBs may not be transmitted with equal probability in case of persistent channel access failure

	Alt-2
	· ‘Memory-less’ SSB transmission wherein gNB does not have to keep track of history of successful and failed SSB transmissions
	· SSB positions at the start of the burst set are unpredictable from UE perspective


	Alt-3
	· gNB can ensure all SSBs are statistically equi-probable in terms of transmission
	· SSB positions at any location are a priori  unpredictable from UE perspective
· ‘Memory’-based SSB transmission wherein gNB must keep track of history of successful and failed SSB transmissions



Based on the above tradeoffs, our preference is for Alt-1, since it is relatively simpler to implement and closest in principle to LAA DRS transmission.

Proposal: Further study Alt-1, shift SSB(s) in time to the next transmission instance, for NR-U design.
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In this contribution we discussed the three alternatives for SSB transmission under LBT failure. The following proposal ensued.
Proposal: Further study Alt-1, shift SSB(s) in time to the next transmission instance, for NR-U design.
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