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Introduction
RAN4 and RAN1 have been discussing the conditions under which phase continuity and power consistency can be maintained for joint channel estimation in the NR coverage enhancement work item. In RAN4’s latest LS [1], they ask for the consequences on if phase continuity can’t be maintained in scenarios where there are other signals in a gap between PUSCH repetition. In this contribution, we consider these consequences and propose a reply to RAN4.
Discussion
In RAN1#106e, RAN4 sent an LS to RAN1 [1] with the background and question below. 
For the case of other UL signals/channels in the gap between repetitions with same settings, as communicated in R4-2105417, RAN4 has further refined the conditions when phase continuity can be met 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 
RAN4 has not agreed detailed requirement for phase continuity and plans to revisit the above agreement in the scenario of other UL signals/channels in the gap once the requirement is defined. Therefore, RAN4 would like to ask RAN1 what are the consequences if phase continuity cannot be maintained in that scenario? 
In our understanding, RAN4 is asking in the highlighted text above what RAN1 thinks the performance impacts will be in the scenarios where RAN1 thinks joint channel estimation will tend to be used. We therefore consider the channels and signals that could fall between two PUSCH transmissions in the following. We focus on signals that fall between PUSCH repetitions, rather than PUCCH repetitions, since it is the differences between channels that matter, and by symmetry the same problems will be present for PUCCH.
The other signals that can be between two PUSCH repetitions are PUCCH, SRS, or PRACH. PRACH transmission tends to be infrequent during the RRC connected state we expect for JCE, and would also tend to be at quite different power than PUSCH. Therefore, we can concentrate on PUCCH and SRS.
PUCCH generally occupies few PRBs, especially in coverage scenarios. Furthermore, PUCCH has its own power control loop, and so its power will tend to be different than that of PUSCH. PUCCH may also have different beamforming than PUSCH. It is also more likely to be configured with frequency hopping than PUSCH, since PUSCH can tend to get gains from frequency selective scheduling.
Since the purpose of SRS is to get channel state information, it is often transmitted wideband, and/or frequency hopped over multiple slots to get CSI for the whole band. SRS can be transmitted for a wide variety of purposes, such as codebook based and non-codebook based UL MIMO, SRS antenna switching, beam management, etc. Many of these use cases involve changing antenna ports or beams, which would preclude phase continuity.
Observations:
· PUCCH is likely to be transmitted at different power and in fewer PRBs than PUSCH, and is more likely to be frequency hopped that PUSCH
· SRS is used for CSI, and so tends to be transmitted in wider bandwidths and/or frequency hopped
· Many SRS configurations involve switching among antenna ports or beams different from PUSCH

Proposal:
· Answer RAN4 that the consequences of not maintaining phase continuity for the case where UE transmits other signals/channels are not likely to be serious, since the constraints to meet phase continuity preclude the common use of this case on JCE. 
Summary
In this contribution, we have considered RAN4’s question on the consequences on if phase continuity can’t be maintained in scenarios where are other signals in a gap between PUSCH repetition. We made the following observations and proposal:
Observations:
· PUCCH is likely to be transmitted at different power and in fewer PRBs than PUSCH, and is more likely to be frequency hopped that PUSCH
· SRS is used for CSI, and so tends to be transmitted in wider bandwidths and/or frequency hopped
· Many SRS configurations involve switching among antenna ports or beams different from PUSCH

Proposal:
· Answer RAN4 that the consequences of not maintaining phase continuity for the case where UE transmits other signals/channels are not likely to be serious, since the constraints to meet phase continuity preclude the common use of this case on JCE. 
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