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Introduction
There is an LS from RAN1 asking about the maximum duration over which phase continuity can be maintained [2].
In this paper, we present our view on the LS questions, including how to set the maximum duration.
Discussion
The  “constant CFO” between the repetition time slots is identified as one condition to have better JCE performance at BS receiver.  If there is frequency adjustment in UE, the frequency change would be factored into the phase change across the time slots and in turn, this will be reflected as the phase change in baseband signal.  Therefore, from both UE test and BS JCE receiver perspectives, the UE should not make frequency adjustment during the bundled time slots and thus relying on the frequency/time stability maintained by oscillator.
Additionally, RAN1 agrees that UE will not make the autonomous time adjustment:
Agreement:
· UE should not perform UE autonomous TA adjustment during the actual time domain window.
This would also imply that UE should not make frequency adjustment otherwise the transmission time would be also changed accordingly.
[bookmark: _Ref89790954]The maximum time duration for the UE not adjusting its frequency/time should be one factor 
In LS response, it is agreed that RAN4 will continue to investigate four values : 5, 8, 16 and 32 slots.
Within 32 slots (at most 32 ms), it is hardly expected the temperature change, so RF characteristic change on RF component due to temperature change is out of the question. 
 In several LS responses from RAN4, more side conditions are expected to be excluded so not to trigger any TX chain gain change, e.g the RB allocation change, antenna switch etc. 
For FDD band, for the un-scheduled gap scenario, it seems keeping TX ON is preferred solution. But it is not finally decided due to the RF requirement discussion. If this scenario is not considered, only consecutive transmission with fixed RB allocation will be in scope of the maximum time duration discussion. in such condition, the phase response of TX chain may not change dramatically so we think 32 slots would be fine for FDD band.
For the frequency error, it is expected to be compensated in BS or TE. It is not expected for UE to make frequency adjustment as downlink signal power does not change as agreed last meeting. In this sense, we think 32 slots is fine and there is no issue for UE to support 32 slots as maximum duration.
For TDD band, the DL time slot in between the repetitions is not discussed and it seems RAN4 will not discuss it and thus in practice, only two UL time slots back-to-back would be possible, but due the scheduling restrictions introduced in RAN1, we think there is benefit if UE could report more than 8ms as illustrated with figure below.  An example is shown for a TDD DDDSUDDSUU pattern where there are 3 or 4 repetitions per scheduled PUSCH, and the first repetition is in the 5th slot of the pattern.  Time domain window sizes of 5 and 8 slots are considered.
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Figure 1: TDW scheduling for TDD band.
The 5 slot long TDW can be seen to be problematic: a new TDW starts after repetition #2 for both the 3 and 4 repetition cases, and so repetition #3 can’t be bundled with repetition #2 even though the two slots are back to back.  The 8 slot long TDW avoids this problem, since it is wide enough to reach the ‘UU’ slots over the intervening downlink slots.  Moreover, the main observation here is that because TDWs are defined using consecutive slots, TDW lengths need to be longer for TDD in order to avoid scheduling restrictions.  In particular, UEs supporting a 5 slot maximum duration will not function well in some commonly used TDD patterns.
1. UEs supporting small maximum duration values, especially those less than 8 slots, will not function well in commonly used TDD patterns.
It should be noted that support for a larger maximum duration than 5 slots may not impose additional RF complexity on the UE.  Common TDD patterns have at most two back-to-back uplink slots before a downlink slot, and as such are only required to support an actual TDW of two slots.  The UE can update its timing advance or correct its frequency error as soon as there is a downlink slot.  Therefore, supporting even a 32 slot maximum duration should not be a significant burden on the UE with the high downlink to uplink slot ratios used in TDD.
Rel-17 UEs are only required to maintain phase continuity for back to back slots, and so even a 32 slot maximum duration should not be a significant burden for TDD.
[bookmark: _Ref89791558]There is no issue for UE to support 32 slots as maximum duration in FDD band and UE should support at least 8slots for TDD band. 
Having discussed above the further reply for the LS is suggested as below:
· For joint channel estimation, is there a maximum duration during which UE is able to maintain power consistency and phase continuity under certain tolerance level? If any, how long is it?
[answer] The maximum duration should be 32ms in FDD band and at least 8ms for TDD band.
      What factors determine the maximum duration?
[answer] The maximum time during which the UE does not adjust its frequency.
Besides the factors listed above, whether or not the maximum duration is further dependent on UE capabilities (e.g., multiple possible values for a given set of factor(s)), and if so, whether the UE should report such a duration
[answer] No; Subject to a single maximum duration value, a minimum maximum time duration should be specified for all UEs that meet the RF phase/amplitude discontinuity tolerance requirement (that may associated with capability per band).
Conclusions
In this contribution, we provide our reply for on the LS [2], and discuss how to set the maximum duration.
Regarding the maximum duration, we have below observations and proposals.:
Observation 1	The maximum time duration for the UE not adjusting its frequency/time should be one factor
Proposal-1:	There is no issue for UE to support 32 ms as maximum duration.

For the LS reply, we propose the following:
· For joint channel estimation, is there a maximum duration during which UE is able to maintain power consistency and phase continuity under certain tolerance level? If any, how long is it?
u[answer] The maximum duration should be 32ms in FDD band and at least 8ms for TDD band. and other number than 32ms is not discussed in RAN4.
· What factors determine the maximum duration?
[answer] The maximum time during which the UE does not adjust its frequency.
Whether the maximum duration should be the same for different cases for both PUSCH and PUCCH?
[answer] No.
Besides the factors listed above, whether or not the maximum duration is further dependent on UE capabilities (e.g., multiple possible values for a given set of factor(s)), and if so, whether the UE should report such a duration
[answer] No; Subject to a single maximum duration value, a minimum maximum time duration should be specified for all UEs that meet the RF phase/amplitude discontinuity tolerance requirement (that may associated with capability per band).
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