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Introduction
After RAN4 #90bis meeting, the remaining issues on UE timing adjustment under beam switching in FR2 in listed as below:
	· The timing adjustment in one shot if the magnitude of the change in the downlink timing (T) at the UE between the old and new beam is greater than [Tq] i.e. gradual timing adjustment shall NOT be applied.
· For UE timing adjustment requirements, the following side conditions are met for beam SSB Es/Iot ≥ [-3] dB or CSI-RS Es/Iot ≥ [-3] dB.
· FFS the UE transmit timing accuracy requirements before and after beam switching based on the above side conditions



In this contribution, we provide further discussion on these remaining issues on this topic.
Discussion
When a Tx/Rx beam switch occurs, the UE first needs to adjust the DL reference timing according to the new beam pair and then update the corresponding UL timing. It is shown in [1] that such one-short change of reference timing difference between the two beams could be significant as compared with CP length in FR2. Under some extreme cases (depending on transmission environment and SCS in use), the change on DL reference timing could cause performance degradation to UE data reception/transmission. Furthermore, the current timing requirement in TS38.133 v15.5 needs to be changed to allow UE to perform the one-short timing adjustment under beam switching.
The threshold for one-short timing adjustment
It is important to clarify the relationship between UL timing error limit Te and the threshold T for UE performing one-shot timing adjustment. Te is the timing error between ideal UL timing and real UL timing at UE, which is contributed by SSB signal BW, SCS for UL transmission and RF margin. However, the threshold T for one-shot timing adjustment only depends on the propagation delay time change. Thus, it is concluded that timing error limit Te and the threshold T are independent. 
From UE perspective, if the estimated DL reference timing changes between old beam and new beam is larger than Tq it is not possible for UE to adjust the timing accordingly in one-shot, since Tq is defined to be “the maximum amount of the magnitude of the timing change in one adjustment” in TS38.133. Thus, we can reuse Tq as the threshold T for deciding if UE should performe one short timing adjustment. 
Proposal 1: When Tx or Rx beam switches in FR2, UE is allowed to perform timing adjustment in one shot if the magnitude of the change in the downlink timing at the UE between the old and new beam is greater than Tq.  



The UE transmit timing accuracy for timing adjustment on beam switching
As it is discussed in the previous section, the UE transmit timing accuracy requirement before and after beam switching should be the same, which is Te defined in TS38.133. 
Proposal 2: The UE transmit timing accuracy requirement before and after beam switching should be the same value of ±Te, provided the side conditions are met for beam SSB Es/Iot ≥ [-3] dB or CSI-RS Es/Iot ≥ [-3] dB.

Conclusion
In this contribution, we provide analysis on UE timing adjustment with beam switching. The proposals are listed as follows,
Proposal 1: When Tx or Rx beam switches in FR2, UE is allowed to perform timing adjustment in one shot if the magnitude of the change in the downlink timing at the UE between the old and new beam is greater than Tq.  
Proposal 2: The UE transmit timing accuracy before and after beam switching should be the same value of ±Te, provided the side conditions are met for beam SSB Es/Iot ≥ [-3] dB or CSI-RS Es/Iot ≥ [-3] dB.
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