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1 Introduction
In the last RAN1 meeting (R1-108-e), the implementation of Joint channel estimation for multi-slot PUSCH (JCE) was debated and the few agreements were made [1]. In this paper, we provide our views on the open issues to enable the joint channel estimation.
2 Discussion
2.1	Autonomous UE Tx power changes 
Determination of phase continuity has so far assumed that Tx power levels can remain largely constant during the JCE time window from the UE perspective. However, 2 issues have been identified that would allow power to change during the JCE time window, and we believe that they both need to be addressed:
Uplink power level changes due to changes in Path Loss
In TS38.213 section 7.1.1, the UE is required to adapt its uplink Tx power for PUSCH based on the downlink path loss estimate. Changes in uplink Tx power at the UE would affect the ability to maintain phase continuity. 
JCE is being specified for use with Tx repetitions to allow data to be transmitted when the UE has no more available transmit power. One could therefore argue that in such a scenario the power level would not typically change, but instead the number of repetitions needed would change. However, the scenario could still occur where the UE power level would reduce below the max power if path loss was detected to have reduced during the JCE time window.
Observation 1: JCE may be affected by UE autonomous Tx power changes due to PL changes.
Changes in P-MPR
TS38.101 allows the usage of P-MPR to ensure that the UE can comply with SAR requirements, e.g. based on proximity detection mechanisms the UE may autonomously adjust the Tx power. 
A need to adapt P-MPR could occur during the JCE time window and the corresponding change to UE Tx power, may impact the UE’s ability to maintain phase continuity. However, if the UE were to be restricted from doing this, it may not adhere to SAR requirements which are important for health and safety.
Observation 2: JCE may be affected by UE autonomous Tx power changes due to P-MPR changes satisfying SAR requirements
Performance of the above functions for power domain stability are quite basic operational processes for the UE. Requiring the UE to pause these processes for the benefit of enabling JCE could have a detrimental effect on the basic operation of the radio link. Such negative impacts would seem to have larger probability of occurrence in longer JCE time windows and in many cases the impact of such changes could be small. Therefore, our preference would be for RAN4 to not restrict the UE’s ability to perform those functions during JCE.
We believe that the BS will anyway need to predict and/or detect when JCE operation at the network side would offer degraded performance compared to non-JCE, and fall back to non-JCE as necessary. 
Proposal 1: No restriction on UE autonomous power adjustments (e.g., due to PL changes or P-MPR changes) for JCE.
2.2	CA/DC cases for JCE 
The possible use cases for joint channel estimation were widely discussed under R-17. As agreed, there will not be non-consecutive slot based JCE under R-17 and JCE can be supported non-back-to-back PUSCH transmissions across consecutive slots. With the same motivation, we would like to point that JCE not supported across CA and DC use cases as the feature is aimed for coverage enhancement and besides the complexity at UE will increases. Power changes in one of CCs or LTE(/NR) carrier will likely cause power changes in the other CCs or NR(/LTE) carrier(s). In case of CA with sharing RF front end, the changes in one CC may also cause the interruption or changes in the other CC. These issues were not studied thoroughly under R-17, it is better to explicitly conclude that JCE not supported in CA/DC scenarios.
Proposal 2: JCE is not supported for CA/DC cases in R-17.
2.3	UL MIMO 
For the support of UL MIMO, it has been agreed that only 1 layer MIMO is considered for Type B repetition. However, there is no agreement for Type A repetition. Considering the coverage enhancement for the poor channel conditions, more than 1 layer MIMO is unlikely applied. So only 1 layer MIMO would be sufficient for JCE case. Moreover, RAN4 may further discuss the conditions on whether/how to apply JCE for 1 layer MIMO. 
Proposal 3: Only 1 layer MIMO is considered for JCE with Type A repetition. Whether/how to support 1 layer MIMO with JCE is up to RAN4.
2.4	TPC Command
For the working assumption below, it has been discussed for several meetings.
	Working assumption:
· The action of group common TPC commands with format 2_2 does not constitute an event that violates power consistency and phase continuity.
· If UE is configured to accumulate TPC commands,
· If UE receives TPC commands that would take into effect during a configured TDW, UE accumulates TPC commands without taking effect during the current configured TDW. TPC commands take effect after the current configured TDW.
· If UE is not configured to accumulate TPC commands
· the last TPC command that would take effect within a configured TDW supersedes all previous TPC commands that take effect within that configured TDW and only the last TPC command is applied by the UE after the current configured TDW. 
· FFS: no more than 1 TPC command is expected to take effect during a configured TDW.



As discussed in the last meeting, it seems OK to close this issue by considering it as the dynamic event.
Proposal 4: The action of group common TPC commands with format 2_2 is regarded as the dynamic event.
3 Summary
In this paper, we discussed the issue of phase continuity and power consistency for UL repetition. We have the following observations. 
Observation 1: JCE may be affected by UE autonomous Tx power changes due to PL changes.
Observation 2: JCE may be affected by UE autonomous Tx power changes due to P-MPR changes satisfying SAR requirements
And the following proposals are provided: 
Proposal 1: No restriction on UE autonomous power adjustments (e.g., due to PL changes or P-MPR changes) for JCE. 
Proposal 2: JCE is not supported for CA/DC cases in R-17.
Proposal 3: Only 1 layer MIMO is considered for JCE with Type A repetition. Whether/how to support 1 layer MIMO with JCE is up to RAN4.
Proposal 4: The action of group common TPC commands with format 2_2 is regarded as the dynamic event.
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