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1. Overall Description:

RAN1 thank RAN4’s LS in R4-2103393 and would like to provide our answer to the following question.
Question from RAN4 to RAN1: For analysis for the amount of tolerable phase change between repetitions, RAN4 respectably asks RAN1 if RAN1 has specific scenario what RAN4 should focus in their study? (e.g contiguous/non-contiguous transmission, within one time slot or multiple time slots, TDD band or FDD band etc)
RAN1 have made the following agreements on the use cases considered for joint channel estimation for PUSCH. 

Agreements:
· Following potential use cases are considered for joint channel estimation for PUSCH:
· Use case 1: back-to-back PUSCH transmissions within one slot.
· Use case 2: non-back-to-back PUSCH transmissions within one slot.

· Use case 3: back-to-back PUSCH transmissions across consecutive slots.

· Use case 4: non-back-to-back PUSCH transmissions across consecutive slots.

· Use case 5: PUSCH transmissions across non-consecutive slots.

Based on RAN4’s feedback, for back-to-back transmissions with zero gap in-between adjacent transmissions, e.g., use case 1 and use case 3 in the above agreements, UE can keep phase continuity cross PUCCH or PUSCH repetitions if conditions as listed in answer for Q1 in R4-2103393 are met.

Use case 2, use case 4 and use case 5, in which PUSCH repetition are non-contiguous transmissions, are also important scenarios especially considering deployments on TDD bands. In use case 2, PUSCH repetitions can be in the same one slot. For use case 4 and use case 5, PUSCH repetitions can be in multiple different slots. 
Based on RAN4’s feedback, for non-back-to-back transmission with non-zero gap in-between adjacent transmissions, at least following additional condition also need to be met in addition to the conditions under Q1: 

· No downlink reception in-between the PUSCH or PUCCH repetition in the same band for TDD case

It seems there may be other additional conditions. RAN1 respectfully asks RAN4 to further consider the additional conditions if exists. Besides, if there is downlink reception in-between the PUSCH or PUCCH repetition in the same band for TDD case, RAN1 respectfully asks RAN4 to further consider the potential phase variance between the last PUSCH/PUCCH slot before downlink receptions and the first PUSCH/PUCCH slot after the downlink receptions. 
RAN1 will further study the impact of the phase discontinuity on joint channel estimation and determine the possible phase discontinuity tolerance. Based on current companies’ input, there is marginal impact on the performance of joint channel estimation if the residual frequency offset is +/-0.1ppm. For the tolerance gap in between PUSCH or PUCCH repetition, from RAN1’s perspective, at least the channel correlation duration is one important factor that shall be considered. 
2. Actions:

To RAN4 group

RAN1 respectfully requests RAN4 to take the above into account in their future work.
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