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1 	Introduction
In last RAN4 meeting, the issue of UE UL Tx timing adjustment due to Rx beam change was discussed. A CR [1] was agreed to introduce a second threshold (T) on which UE determines whether to conduct gradual or one-shot timing adjustment. However, there are some remaining issues would need to be further concluded.
1) The threshold T
2) Direction, magnitude and accuracy (Te1) of one-shot adjustment
3) interruption requirement
In this paper, we discuss above remaining issues. We will start with 2).
2 Discussion
Based on the agreed CR [1], UE’s behavior on how to adjust its UL timing can be illustrated as Figure 1. 
· When the timing difference between new and old beams are smaller than Te, UE does not need to take any actions
· When the timing difference is larger than Te but smaller than T, UE adjustment its UL Tx timing based on legacy requirement (gradual small-step adjustment)
· When the timing difference is larger than T, UE will conduct a one-shot big-step timing adjustment. 
[image: ] 
[bookmark: _Ref7635242]Figure 1. Three different UE behaviors on UL timing adjustment to deal with DL timing change.

Direction, magnitude and accuracy (Te1) of one-shot adjustment
In our understanding, one of the purpose to conduct this one-shot timing adjustment is to reduce the time needed for TA to converge. Therefore, unlike the existing timing requirements which always adjust UL timing with the same direction of the change in DL timing, it is preferred to conduct this one-shot adjustment with the opposite direction of the change in DL timing. 
[bookmark: _Ref7721570]Proposal 1: The direction of one-shot timing adjustment is opposite to direction of the change in DL timing.

Regarding the magnitude to be adjusted in one-shot, we needs to discuss the reference point first. As illustrated in Figure 2, subfigure (a) is the original DL and UL timing relationship, where Tp is the propagation delay (assumed to be same for both DL and UL). In Figure 2(b), the propagation delay becomes Tp + delta, and the correct UE UL timing to achieve the same receive timing at BS side is shown in green. 
· If we take the previous UL transmit timing as the reference, then UE actually needs to further advance its UL timing by delta, as shown in red. 
· If we take the new DL timing (which is already delayed by delta) as the reference, then UE has to advance by 2*delta, as shown in blue.
[image: ] 
[bookmark: _Ref7637487]Figure 2. How to capture the amount of one-shot timing adjustment based on different reference point: 1) previous UL timing and 2) new DL timing

Actually, we have no strong view to take either one as the reference. But it is important that RAN4 needs to have a common understanding on how to capture this issue in spec.
[bookmark: _Ref7721571]Proposal 2: The magnitude of one-shot timing adjustment needs to maintain the same UL receive timing at the BS side. RAN4 needs to clarify which reference point to be used.

UE will perform a more accurate timing tracking on the serving beam (TX-RX beam pair) in order to meet the need for demodulation performance such as high QAM and avoid ISI as much as possible. Also, on this serving beam, there are DMRS for PDCCH/PDSCH that can be used for timing tracking in addition to SSB. However, for non-serving beams, usually UE only needs to perform L3/L1 measurements. Typically, measurements are based on signal power, which is relatively more robust to timing error. Therefore, there is no intention for UE to perform timing tracking as accurate as that on the serving beam. 
As a result, if the UL timing requirements is Te for serving beam, then the requirement for non-serving beam should certainly be larger than Te. In based on our evaluation, the UL timing accuracy could be up to TBD at SNR -3dB for 90% of the time. 	Comment by Author: MediaTek will further update the value after Tdoc submission deadline
[bookmark: _Ref7721572]Proposal 3: The accuracy of one-shot timing adjustment (Te1) is TBD at SNR -3dB for 90% of the time.	Comment by Author: MediaTek will further update the value after Tdoc submission deadline

The threshold T
In our understanding, the threshold T should be at least larger than the sum of Te and Te1 (with some margin), as shown in Figure 3. So that we can guarantee that the UL timing accuracy will not introduce problem in UE’s behaviour on choosing gradual or one-shot timing adjustments.
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[bookmark: _Ref7640285]Figure 3. T should be larger than Te + Te1
[bookmark: _Ref7721574]Proposal 4: T should be larger than Te + Te1. Some margin may need to be considered.

Interruption requirement
The larger value of T implies the more unlikely UE needs to conduct this one-shot timing adjustment. If T is sufficiently large, we think it is fine to introduce the interruption requirement only when UE needs to perform one-shot timing adjustment. To us, it is more like a mechanism to handle a corner situation 

[bookmark: _Ref7721575]Proposal 5: When UE needs to conduct one-shot timing adjustment, interruption on the next slot is allowed. 
3 Summary
In this paper, we discuss the issue of UE UL timing change due to Rx beam change. We have the following observation and proposal:
Proposal 1: The direction of one-shot timing adjustment is opposite to direction of the change in DL timing.
Proposal 2: The magnitude of one-shot timing adjustment needs to maintain the same UL receive timing at the BS side. RAN4 needs to clarify which reference point to be used.
Proposal 3: The accuracy of one-shot timing adjustment (Te1) is TBD at SNR -3dB for 90% of the time.
Proposal 4: T should be larger than Te + Te1. Some margin may need to be considered.
Proposal 5: When UE needs to conduct one-shot timing adjustment, interruption on the next slot is allowed.
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