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Introduction
In RAN4#90-Bis we agreed a draftCR on UL timing adjustment [1] was endorsed. The exact language of the CR is produced below 
When the transmission timing error between the UE and the reference timing exceeds ±T then the UE shall adjust its transmission timing in one adjustment to within ±Te1 provided the following conditions are met at the UE:
-	SSB_RP and SSB Ês/Iot according to Annex B.2.6.1 for a corresponding operating Band,
-	CSI-RS_RP and CSI-RS Ês/Iot according to Annex B.2.6.2 for a corresponding operating Band,
Editor’s note: The values of Te1 and T are FFS.
As mentioned in editor’s note we still need an agreement on the values of Te1 and T. In this contribution we provide out views on these.  
Discussion
The need for UE to do a one-shot adjustment arises in cases where there is a sudden jump in UE’s DL timing. In such scenarios if the UE slews its UL timing, it will cause a sudden jump in timing in the signal received at gNodeB. This change in timing may cause significant degradation and may go out of the pull in range of gNodeB’s TTL pull in range. This would suggest the value of the threshold to be set at a low value. However, in practical deployments, the DL timing estimate done by the UE will be noisy and may not always be completely accurate. If the threshold is set too low, the UE will always do a one-shot correction which will cause the timing at gNodeB to jitter around. This would have a worse impact on performance than if the UE was just doing UL timing adjustments in a gradual manner. The key then is to determine what timing difference can the gNodeB TTL pull in from or even issue a TA command to the UE. From LTE field deployments we have seen that the UE does receive TA commands greater than 0.5*CP, indicating that in E-UTRA deployments the eNodeB can accommodate timing jumps above 0.5*CP. From system perspective a gNodeB performance should not be worse than eNodeB performance. Thus, we propose to use 0.5*CP as the threshold.
Proposal 1: The threshold T should be 0.5*CP
In addition, the way UE will change its UL timing is either by zero insertion (if the timing needs to be retarded back) or by swallowing samples (if the timing needs to be advanced). From RAN1 specification, in general the maximum amount the UE is expected to advance/retard is timing is governed by the maximum value of the TA command.  A similar limitation needs to be placed here. In case, the timing jumps above what is the maximum value of TA command, the UE will still be able to correct it, but not in a single UL slot. 
Proposal 2: UE shall adjust its UL timing in one-shot if the value of the correction is less than the  maximum value of TA command for that SCS. 
For Te1, there are multiple of sources of error. One, when doing a beam switch the UE has timing from TTL on the current beam and search on target beam. Two, since the last measurement on the target beam the timing may have drifted. Finally, the UE is taking the difference between two DL timings, hence the estimation error in both will be cumulative. In Te, RAN4 assumed an estimation error of 4*Ts for FR1 and 2*Ts for FR2. Since, the error now becomes cumulative, we will need an additional margin of the same amount. In addition, the measurements could be long time ago. Assuming a SMTC of 160ms (and 8 beams in FR2), the last measurement could have been 160ms ago in FR1 and 1.28s in FR2. This could cause a timing drift of up to ~1Ts in FR1 and ~2Ts in FR2. Thus, overall Te1 needs to be Te+5Ts in FR1 and Te+4Ts in FR2.
Proposal 3:  The value of Te1 should be Te+5Ts in FR1 and Te+4Ts in FR2
Finally, RAN4 assumption has been that UE is driving its DL timing from SSB only and not using CSI-RS. Thus, even the UL timing adjustment requirements should only be based on SSB and not CSI-RS.
Proposal 4: UL timing adjustment requirements shall be based only on SSB. 

Conclusion

Proposal 1: The threshold T should be 0.5*CP
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Proposal 3:  The value of Te1 should be Te+5Ts in FR1 and Te+4Ts in FR2
Proposal 4: UL timing adjustment requirements shall be based only on SSB.
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