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1 Introduction
In the study of coverage enhancement in Rel-17, DMRS bundling cross PUCCH or PUSCH is identified as a potential scheme to enhance PUCCH or PUSCH coverage. For RAN1 to further study the DMRS bundling scheme, RAN1 made the agreement to ask feedback from RAN4 on the conditions for UE to keep phase continuity and same power level (with certain tolerance level) cross PUCCH or PUSCH repetitions.
In this paper, the questions in by RAN1 is discussed and proposal of LS is followed.
2 Discussion
<Question 1>
· Under what conditions UE can keep phase continuity cross PUCCH or PUSCH repetitions 
<Question 1- discussion>

To maintain phase coherence across the PUCCH or PUSCH transmission in different subframe, there is a need that phase response change when PUCCH/PUSCH signal pass the UE transmitter should be kept constant or not exceeding a predefined amount. As the UE transmitter has different building block, namely RF driver, modulator (up conversion) and power amplifier. Each building block could be contributing the phase change during the transmission. When the time scale is small (e.g 1ms), the modulator (due to LO phase change) could be ignored, but the power amplifier will be main contributor for the phase change due to the AMPM characteristic of the PA. Hence to maintain a phase continuity, it would be ideally to keep the output power constant. This can be achieved by keeping the PA bias current unchanged and other gain block in transmitter setting unchanged. In TS 38.101-1/2, UE output power MPR/A-MPR is specified and this means UE is allowed to reduce its output power with predefined amount for certain RB allocation and modulation scheme. If the allocation RB (length and frequency position) is changed or modulation scheme is changed, the output power may be changed because the transmitter may have different unwanted emission performance for different RB allocation and modulation scheme. In turn, the output power change will incur the phase change as the above explains. 
For the single transmitter scheme, to keep the phase continuity cross PUCCH or PUSCH, the UE output power should be kept unchanged for fixed RB allocation (length and frequency position) and fixed modulation scheme.
For the multiple transmitter schemes when coherent UL MIMO operation is used for PUSCH, not only the UE output power of each transmitter should be kept unchanged for fixed RB allocation (length and frequency position) and fixed modulation scheme, but the relative phase change between different transmitters should be kept low to obtain gains from coherent transmission.  For multiple transmitter schemes where coherent transmission is not used (such as transparent TxD or non-coherent UL MIMO), or where UL MIMO is not defined such as for PUCCH, control of relative phase between transmitters is not required, and so the relative transmitter phase requirement does not apply for these non-coherent schemes or for PUCCH.  
Proposed answer:

For single transmitter scheme, the conditions to keep the phase continuity across PUCCH and PUSCH repetitions are 

1. RB allocation in terms of the length and frequency position should not be changed 
2. The output power is kept unchanged.

For multiple transmitter scheme when coherent UL MIMO operation is used, the conditions to keep the phase continuity across PUCCH and PUSCH repetitions are:

1. RB allocation in terms of the length and frequency position should not be changed 

2. Each of the transmitter’s output power is kept unchanged.

3. The relative phase change between the transmitter across PUSCH repetitions should be kept low.

<Question 2>
· Whether back-to-back PUCCH or PUSCH repetitions is one of the conditions required to keep phase continuity cross the repetitions
<Question 2- discussion>

If the repetitions is not transmitted continuously, for example, PUSCH and PUCCH transmission is interleaved, the output power could be changed and thus there is no phase continuity guarantee for respective PUSCH or PUCCH repetition as when the UE output power is changed, there always a power uncertainty associated with it meaning the phase continuity is not be kept.
Proposal answer:

Yes, the back-to-back PUCCH or PUSCH repetition is one of conditions required to keep phase continuity cross the repetitions.
<Question 3>

· Under what conditions UE can meet the power control tolerance level cross PUCCH or PUSCH repetitions
Proposal answer:

in TS38.101-1/2, there are specified power control tolerance level and conditions UE shall meet, namely:

· Absolute power tolerance: The absolute power tolerance is the ability of the UE transmitter to set its initial output power to a specific value for the first sub-frame (1 ms) at the start of a contiguous transmission or non-contiguous transmission with a transmission gap larger than 20 ms. The tolerance includes the channel estimation error.

· Relative power tolerance: The relative power tolerance is the ability of the UE transmitter to set its output power in a target sub-frame (1 ms) relatively to the power of the most recently transmitted reference sub-frame (1 ms) if the transmission gap between these sub-frames is less than or equal to 20 ms.

· Aggregate power tolerance: The aggregate power control tolerance is the ability of the UE transmitter to maintain its power in a sub-frame (1 ms) during non-contiguous transmissions within 21 ms in response to 0 dB commands with respect to the first UE transmission and all other power control parameters as specified in TS 38.213 [8] kept constant
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