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1	Introduction
In RAN4 #93 meeting, companies discussed about how to adjust the timing reference cell when there is downlink LBT failures in NR-U which blocks the SSB, in which case the UE would lose the timing reference cell and lose uplink timing. This issue was discussed in RAN4 92bis and RAN4 93 with some agreements made [1][2]. 
2	UE behavior when losing uplink timing
In RAN4 92b [1], the following agreement is made:
	Agreement:
The UE is allowed to transmit if the UE meets the existing (Rel-15) UL Tx timing requirements (even if no SSB is available during the last 160 ms), otherwise the UE shall not transmit.


In RAN4 93 [2], the UE is allowed to take a SCell as the reference cell when the SSB from PCell or PSCell is not available.
	Agreement:
Scenario B and C: if the current reference cell (i.e. PCell in Scenairo C or PSCell in Scenario B) is unavailable to UE after certain number of DL SSB detection attempts, then the UE can take any activated SCell with SSB available at the UE within this CG as the new reference cell
FFS: The UE applies one shot timing adjustment


During online discussion, it was clarified that after missing 1 SSB detection, the UE may change its timing reference cell, which should be further clarified to be aligned with the agreement made in RAN4 92b. The following proposal describes the UE behavior according to the previous agreements:
The UE is allowed to transmit if the UE meets the existing (Rel-15) UL Tx timing requirements (even if no SSB is available during the last 160 ms), otherwise the UE can take any activated SCell with SSB available at the UE within this CG as the new reference cell. If the UE doesn’t choose a new timing reference cell, it shall not transmit in uplink. 
3	On timing adjustment after changing reference cell
It was proposed in [3] that after UE changes its timing reference cell, the UE shall apply one-shot timing adjustment to correct the timing error. Somehow, the one-shot timing adjustment is designed to be used to correct the accumulated timing error which can’t be corrected by gradual timing adjustment within a same timing reference cell. Here, the case is that the timing reference cell is changed, so applying one-shot timing adjustment will introduce a new error, caused by timing difference between the old timing reference cell (PCell or PSCell) and the new reference cell (SCell). This is because the uplink transmission still happens on PCell or PSCell, but the UE is using a SCell as the timing reference. Thus, applying one-shot timing adjustment here introduces a new error, which can’t be corrected by gradual timing adjustment later on.
For the co-location case, which indicates that PCell or PSCell is co-sited with the SCell, gradual timing adjustment will correct the timing error after changing the reference cell. This is because in the case the PCell/PSCell is co-sited with SCell, the time difference between downlink and uplink doesn’t exist. But for non co-located case, neither one-shot timing adjustment nor gradual timing adjustment will correct the timing error after changing the reference cell.
Applying one-shot timing adjustment introduces a new error, which can’t be corrected by gradual timing adjustment later on.
Further study how to adjust timing after changing timing reference cell.
4	Conditions to switch back to Spcell
After the UE changes its timing reference cell to a SCell, the SCell can be deactivated. Then the optimal solution is to change back to the Spcell if available. If the SSB from the Spcell is blocked, then the UE shall take any activated SCell as timing reference cell as already defined by previous agreements.
 When the UE is using a SCell as timing reference cell and the SCell gets deactivated, the UE shall use the Spcell as timing reference cell.
5	Conclusion
Proposal 1: The UE is allowed to transmit if the UE meets the existing (Rel-15) UL Tx timing requirements (even if no SSB is available during the last 160 ms), otherwise the UE can take any activated SCell with SSB available at the UE within this CG as the new reference cell. If the UE doesn’t choose a new timing reference cell, it shall not transmit in uplink.
Observation 1: Applying one-shot timing adjustment introduces a new error, which can’t be corrected by gradual timing adjustment later on.
Proposal 2: Further study how to adjust timing after changing timing reference cell.
Proposal 3: When the UE is using a SCell as timing reference cell and the SCell gets deactivated, the UE shall use the Spcell as timing reference cell.
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