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1 Introduction
In last meeting an LS [1] was sent to RAN4, triggering the discussion on phase continuity and power consistency for UL repetition. A reply LS [2] was sent back to RAN1. Also, a WF [3] was agreed on the remaining open issues. The content in the WF [3] is captured below.
	· RAN4 further study on following issues for phase continuity across repetition:
· phase continuity when there is X un-scheduled UL OFDM symbols in-between the PUSCH and PUCCH repetition, it is encouraged to study on following aspects:
· Whether phase continuity can be maintained if off power is not required on the un-scheduled symbols
· Other possible conditions
· Value of X in relation to the phase continuity tolerance
· Amount of Phase continuity tolerance across repetition when all phase continuity conditions agreed by RAN4 is met, following aspects can be considered:
· Phase drifting from UE implementation aspect: e.g. frequency error
· Study the impact on link level performance of joint channel estimation caused by phase change across repetition
· Other aspects are not precluded




In this paper, we provide our views on some remaining open issues.
2 Discussion
Un-scheduled UL gap symbols
In Rel-15, if there are X un-scheduled UL OFDM symbols in-between the PUSCH or PUCCH repetitions, the typical UE behavior is to switch off the PA. In this case, phase continuity is not guaranteed. 
To maintain the phase continuity, UE may have to keep the PA (as well as some Tx RF circuits) running during those unscheduled symbols. Additional power consumption at UE side is a problem. In addition to the wasted UE power, the existing OFF power requirements cannot be met. In this case, our suggestion is to de-prioritize this scenario and allow only back-2-back UL repetition. 
[bookmark: _Ref68182872]Observation 1. In order to maintain phase continuity during those unscheduled symbols between UL repetition, UE power consumption would get higher and the OFF power requirement cannot be met.
[bookmark: _Ref68182879]Proposal 1: RAN4 to deprioritize the non-back-2-back UL repetition scenario.

Other physical signals/channels in-between repetitions
Another scenario listed in the LS [2] is on transmitting SRS between the PUSCH or PUCCH repetitions. In our understanding, SRS could be transmitted with different settings to PUSCH or PUCCH. For examples, the antenna port, occupied PRBs and UL power can be different. To us, it is an extreme corner case to see all these settings are exactly the same between SRS and PUSCH/PUCCH. To make the spec simple and reduce RAN4 effort, we suggest to also preclude this scenario in the further study on phase continuity and power consistency. 
[bookmark: _Ref68182873]Observation 2: SRS typically has very different settings on antenna port, occupied PRBs and UL power to PUCCH and PUSCH. It is an extreme corner case to see all these settings are exactly the same between SRS and PUSCH/PUCCH.
[bookmark: _Ref68182881]Proposal 2: RAN4 does not consider the scenario of other physical signals/channels in-between PUCCH or PUSCH repetitions in later study on phase continuity and power consistency.

Carrier aggregation
In our view, when UE is very far apart from the BS, the UL signal power should be concentrated in one single CC, rather than distributed into multiple CCs. Otherwise, the UL coverage of each CC is reduced, and eventually UE is probably only wasting Tx power. On the other hand, as agreed in the RAN4 LS, in order to keep the same power level on a target CC, there are also some limitation on other CCs, e.g., the target CC is not impacted by other concurrent CC(s) that are configured for inter-band CA with dynamic power sharing and no change in any configured CCs that are part of configured intra-band UL CA. The scenario seems limited. Therefore, we suggest RAN4 to further check the use case as well as the necessity to consider phase continuity and power consistency for UL repetition under CA scenario. 
[bookmark: _Ref68182875]Observation 3: The use case to remain phase continuity and power consistency for UL repetition is not clear under CA scenario.
[bookmark: _Ref68182882]Proposal 3: RAN4 to further check the use case and the necessity to consider phase continuity and power consistency for UL repetition under CA scenario.  

Dual connectivity
The problem in DC is very similar to CA. Furthermore, the scheduling and power control in EUTRAN side are completely independent to those in NR side. Therefore, to maintain the same power level on the target CC seems even more challenging than CA.  
[bookmark: _Ref68182885]Proposal 4: RAN4 to further check the use case and the necessity to consider phase continuity and power consistency for UL repetition under DC scenario.  

3 Summary
In this paper, we discussed the issue of phase continuity and power consistency for UL repetition. We have the following observations and proposals. 
Observation 1. In order to maintain phase continuity during those unscheduled symbols between UL repetition, UE power consumption would get higher and the OFF power requirement cannot be met.
Proposal 1: RAN4 to deprioritize the non-back-2-back UL repetition scenario.
Observation 2: SRS typically has very different settings on antenna port, occupied PRBs and UL power to PUCCH and PUSCH. It is an extreme corner case to see all these settings are exactly the same between SRS and PUSCH/PUCCH.
Proposal 2: RAN4 does not consider the scenario of other physical signals/channels in-between PUCCH or PUSCH repetitions in later study on phase continuity and power consistency.
Observation 3: The use case to remain phase continuity and power consistency for UL repetition is not clear under CA scenario. 
Proposal 3: RAN4 to further check the use case and the necessity to consider phase continuity and power consistency for UL repetition under CA scenario.
Proposal 4: RAN4 to further check the use case and the necessity to consider phase continuity and power consistency for UL repetition under DC scenario.
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