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1. Overall Description:
Ran4 has discussed the phase continuity and concluded that the cases where continuity is lost in repetitions.
Questions from RAN1 with answers from RAN4
· Question 1: Under what conditions UE can keep phase continuity cross PUCCH or PUSCH repetitions 
· RAN4 Answer for question 1: If the following conditions are met
· Modulation order does not change.
· RB allocation in terms of length and frequency position should not be changed, and intra-slot and inter-slot frequency hopping is not enabled within a repetition bundle.
· No change on transmission power level of its own CC, i.e., no change on the power control parameters specified in TS 38.213, and also not impacted by other concurrent CC(s) for CA and DC with dynamic power sharing
· No UL beam switching for FR2 UE occurs
· Question 2: Whether back-to-back PUCCH or PUSCH repetitions is one of the conditions required to keep phase continuity cross the repetitions.
· RAN4 Answer for question 2: 
· For back-to-back transmissions with zero gap in-between adjacent transmissions, the conditions under Q1 need to be met to maintain phase continuity. 
· For non-back-to-back transmission with non-zero gap in-between adjacent transmissions, RAN4 concluded that at least following additional condition also need to be met in addition to the conditions under Q1: 
· [bookmark: OLE_LINK23][bookmark: OLE_LINK24]No transmission of other physical signals/channels in-between PUCCH or PUSCH repetitions from the UE perspective, e.g., no SRS or PUCCH transmission in-between the PUSCH repetition for the UE.
· No downlink reception in-between the PUSCH or PUCCH repetition in the same band for TDD case
· In scenario of no more than X un-scheduled OFDM symbols in-between the PUSCH or PUCCH repetition (e.g., X = 0, 1, 2, …, 14), and scenario of other physical signals/channels in-between PUCCH or PUSCH repetitions from the UE perspective, e.g., SRS or PUCCH transmission in-between the PUSCH repetition for the UE, RAN4 is still discussing if X can be non-zero value and UE can maintain phase continuity  
· Question 3: Under what conditions UE can meet the power control tolerance level cross PUCCH or PUSCH repetitions
· RAN4 answer 3: If the conditions for phase continuity cross PUSCH or PUCCH repetitions are fulfilled, the same power level (with certain tolerance level) can also be achieved. The certain tolerance level is still under discussion in RAN4.

RAN4 has also discussed that in order to quantify the phase discontinuity tolerance, more understanding is needed how much phase can change between two transmissions and how long gap in time between two repetitions is possible. For this issue RAN4 would like to ask RAN1 

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)


2. Actions:
RAN4 respectfully asks RAN1 to consider the answers in their work and RAN4 asks if RAN1 could reply to the one additional question related to the amount if phase change study: 
Question 4: 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?  

3. Date of Next RAN1 Meetings:
TSG-RAN WG4 Meeting #98-Bis-e			April 2021		E-meeting.
TSG-RAN WG4 Meeting #99-e				May 2021		E-meeting.




