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1. Introduction
An LS reply in [1] has been received from RAN1 on PUCCH and PUSCH repetition. Several scenarios for study have been suggested and 3 supplementary questions were asked, that we list below for convenience:

	Question 1: In addition to the conditions provided in R4-2103393, can RAN4 please confirm that “Applying the same TPMI precoder across PUSCH transmissions” is also a necessary condition to keep phase continuity across PUSCH transmissions? 
Question 2: Whether “no TA adjustment in between PUCCH transmissions or PUSCH transmissions” is another necessary condition to keep phase continuity across PUCCH repetitions or PUSCH transmissions?
Question 3: There are two different interpretation in RAN1 regarding the “downlink reception” in “No downlink reception in-between the PUSCH or PUCCH repetition in the same band for TDD case” (in R4-2103393)
1) “downlink reception” refers to downlink symbols with actual DL transmission from gNB to UE.
2) “downlink reception” refers to downlink symbols with actual DL transmission from gNB to UE and/or downlink symbols without actual DL transmission from gNB to UE and/or no DL monitoring occasions configured.
Can RAN4 please confirm which interpretation is correct?




In this contribution we will discuss the new questions asked by RAN1 and suggest answers.

2. Discussion
In the following sections we will address the questions one by one.

2.1 TPMI precoder issue
The first question is whether TPMI precoder across PUSCH transmissions shall be the same to maintain phase continuity. We already stated a couple of meetings ago that we believe that TPMI precoder matrix shall be maintained, and this is applicable for both FR1 and FR2.

Proposal 1: Q1 Answer: Applying the same TPMI precoder across PUSCH transmissions is a necessary condition to keep phase continuity across PUSCH transmissions.

2.2 TA adjustment in between PUCCH transmissions or PUSCH transmissions
It is worth noting that there are two different UE timing adjustments that the UE may perform:
1. The TA advance commands received by the UE from the base station.
2. The UE gradual timing adjustment with limits given in subclause 7.1.2.1 of TS 38.133.

The TA commands are controlled by gNB and they can be delayed so their applicable UL slot action may fall outside a repetition windows eventually, or the UE may accumulate and apply them at the end of the repetition window. And this is important because we have PUSCH repetitions type A or B.

On the other hand, the gradual timing advance is a UE based adjustment based on the DL path movement and it is limited to a certain amount of Tc over a certain amount of time. And this happens when the reference timing [image: ]exceeds the specified timing error Te. Also, these changes are invisible to the base station as the measured DL paths are determined internally by the UE.

Also, TS38.213 in subclause 4.2 specify how to apply TA for adjacent UL transmissions slots:

“If two adjacent slots overlap due to a TA command, the latter slot is reduced in duration relative to the former slot.”

Observation 1: In both case TA and gradual timing adjustment operation, in adjacent contiguous transmissions in a repetition window may result just in a delayed or a shorter slot, without phase continuity impact from the UE point of view since the RF frontend will maintain its status.

 However, the base station will see a phase difference when the UE executes a gradual timing adjustment, because it is not expecting it. Also, the TA command execution will bring a certain degree of uncertainty which is manageable for a standalone UL slot transmission, but in the context of DMRS bundling it may be seen at the base station side as slight phase discontinuity after the TA application. 

Observation 2: The base station will see a phase discontinuity when the UE executes a gradual timing adjustment during a repetition window.

Proposal 2: Q2 answer: For the adjacent slots in a repetition window the application of the TA commands or gradual timing adjustment are not impacting the phase continuity from the UE perspective, but at least for the gradual timing adjustment (which is unknown for the base station) the base station receiver will perceive a slight phase difference between the slot before and the one after the timing adjustment. 


2.3 Downlink reception symbols interpretation

For this question, we believe the option 2 is the correct interpretation because it is more about the UE switching UL to DL mode in TDD case, and thus the RF frontend transmission state will be lost since the PA has to be switched off.


Proposal 3: Q2 answer: Option 2) is the correct interpretation. Whenever the UE has to switch RF mode from transmission to reception mode meaning DL reception or DL monitoring, the RF frontend transmission side has to be switched off. 

	
3. Conclusion
In this contribution we made the following observations and proposals:

Observation 1: In both case TA and gradual timing adjustment operation, in adjacent contiguous transmissions in a repetition window may result just in a delayed or a shorter slot, without phase continuity impact from the UE point of view since the RF frontend will maintain its status.

Observation 2: The base station will see a phase discontinuity when the UE executes a gradual timing adjustment during a repetition window.

Proposal 1: Q1 Answer: Applying the same TPMI precoder across PUSCH transmissions is a necessary condition to keep phase continuity across PUSCH transmissions.

Proposal 2: Q2 answer: For the adjacent slots in a repetition window the application of the TA commands or gradual timing adjustment are not impacting the phase continuity from the UE perspective, but at least for the gradual timing adjustment (which is unknown for the base station) the base station receiver will perceive a slight phase difference between the slot before and the one after the timing adjustment. 

Proposal 3: Q2 answer: Option 2) is the correct interpretation. Whenever the UE has to switch RF mode from transmission to reception mode meaning DL reception or DL monitoring, the RF frontend transmission side has to be switched off. 
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