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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: OLE_LINK13]RAN4 is currently studying the conditions to maintain the phase continuity for the case of other UL signals or channels in the gap between repetitions with the same settings [1]. In RAN4#100-e meeting, RAN4 asks RAN1 what are the consequences if phase continuity cannot be maintained in the case of UL transmissions from other signals/channels in the repetition gap. Below we provide our analysis and discussion to this question, from RAN1 perspective.
[bookmark: _Ref129681832]Discussion
The conditions to maintain the phase continuity provided by RAN4 for the case of other UL signals/channel in the gap between repetitions with same setting are listed as follows:
· Signals/channels with repetitions and other UL signals/channels in the gap have the same:
· PAPR and average power, e.g., PUSCH/PUCCH part of repetitions and SRS has same PAPR and average power;
· Allocated number and locations of PRBs transmitted;
· Antenna port settings.
In our understanding, these conditions are too strict to be maintained. If the conditions given above cannot be maintained, there are two consequences as discussed follows.
· The joint channel estimation cannot be performed across this gap without random phase shift mitigation techniques.
The straight consequence is that the joint channel estimation cannot be performed because the phase continuity is broken. It will degrade the coverage considering that SRS are usually transmitted on the last symbols within an uplink slot, as shown in Fig. 1(a).
Observation 1: If the phase continuity cannot be maintained in the case of UL transmissions from other signals/channels in the repetition gap, the joint channel estimation cannot be performed across this gap.

· Utilizing other methods to overcome the phase discontinuity.
Another consequence is that other methods may be required to overcome this issue. For example, adding PT-RS like reference signal into both sides of the gap to estimate the random phase shift as shown in Fig. 1(b). Using the PT-RS like reference signal, the phase discontinuity can be compensated through appropriate estimation of phase offset. And then the joint channel estimation can be performed across this gap.
Observation 2: If the phase continuity cannot be maintained in the case of UL transmissions from other signals/channels in the repetition, the joint channel estimation can be performed across this gap through adding PT-RS into both sides of the gap to compensate the phase offset.
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(a) Joint channel estimation cannot be performed across the gap;
[image: ]
(b) Joint channel estimation cannot be performed across the gap using PT-RS;
Fig. Joint channel estimation.

So we would like to ask RAN4 could further relax the constraints to maintain the phase continuity in the case of other UL signals/channel in the gap between repetitions with same settings.
Conclusion
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Based on the discussions, we have the following observations 
Observation 1: If the phase continuity cannot be maintained in the case of UL transmissions from other signals/channels in the repetition gap, the joint channel estimation cannot be performed across this gap.
Observation 2: If the phase continuity cannot be maintained in the case of UL transmissions from other signals/channels in the repetition, the joint channel estimation can be performed across this gap through adding PT-RS into both sides of the gap to compensate the phase offset.
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