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1. Overall Description:
RAN1 question: For joint channel estimation, is there a maximum duration during which UE is able to maintain power consistency and phase continuity under certain tolerance level? If any, how long is it?	Comment by Chunhui Zhang: Just to emphasize this is question for UE perspective, not the network side. 
RAN4 answer: (Based on GTW agreement) Yes, there is a maximum duration but RAN4 has not agreed how many slots it is. 
· RAN1 question: What factors determine the maximum duration? 
· RAN4 answer (Editors note: agreement from GTW): RAN4 has agreed that network commanded TA adjustment should be avoided across the PUSCH/PUCCH transmissions (i.e., from starting ofthe first transmission until the end of repetitionlast transmission) for joint channel estimation. Having long maximum duration bundle may result in too large timing error without TA adjustement depending on UE velocity and UE frequency tracking error.	Comment by China Telecom: Suggest to remove “network commanded” to avoid confusion to RAN1. In this meeting, RAN1 is discussing on how to avoid the TA adjustment, e.g., network does not send the TA command, or UE does not perform TA adjustment. 	Comment by Nokia/NSB: We disagree. Current sentence is ambiguous, whereas the agreement RAN4 made is not, i.e., it is about network commanded TA and not about UE autonomous adjustment (which is still under discussion in RAN4). Suggest restoring “network commanded” to respect agreement.	Comment by China Telecom: Align the wording	Comment by China Telecom: Align the wording	Comment by Chunhui Zhang: TA command this is network controlled as such does not relates to the factor for UE. But without it, it impacts the time error on received signal outside of received FFT window. I would suggest putting this TA related paragraph after next RAN4 answer so is easily understood why such network behavior also impact the maximum duration from UE side. But I would guess network need to be aware about all these and UE cannot do anything about it.
· For further discussion if this can be agreed as a response to ran1
· RAN4 answer: Factors determining could include UE ability to defer frequency error corrections, timing corrections, etc. If a certain level of performance relative to ideal DMRS bundling is to be ensured, then maximum duration also depends on the phase jitter observed across slots.	Comment by Chunhui Zhang:  In our understanding, maximum duration is the time over which UE meets tolerance requirements, which is different from performance vs. ideal bundling.  We expect maximum duration is more related to whether there is a phase discontinuity, e.g. caused by an adjustment in the UE Tx chains, So we are not sure that this sentence is  needed. 

Then for the phase discontinuity caused by TX chain, e.g.  temperature change compensation, PA phase/amplitude characteristic under different RB allocation, power level, PA design are not discussed and it is not easy now to agree that such behavior would connect to a time factor rather than other conditions.
· RAN1 question: Whether the maximum duration should be the same for different cases for both PUSCH and PUCCH?
· RAN4 answer: Yes
· RAN1 question: Whether the maximum duration is dependent on the modulation order of transmission, e.g., QPSK, 16QAM, 64QAM? 
· RAN4 answer: Considering the scenario of coverage extension, RAN4 recommends to only focus on modulation orders not higher than QPSK, i.e., focus on QPSK (PUCCH and PUSCH), Pi/2 BPSK (PUCCH and PUSCH), BPSK (PUCCH). If a certain level of performance relative to ideal DMRS bundling is to be ensured, then RAN4 is still discussing whether maximum duration depends on modulation order for the above modulation schemes.	Comment by Tim Frost: Not sure this sentence makes sense now? Does the impact on the duration not depend on whether the “certain level” is the same for all modulation schemes? i.e. because then there would be less tolerance for higher order modulation? Or maybe we delete the part before “RAN4 is still….”?	Comment by China Telecom: For lower modulation orders, RAN4 need further discussion on whether modulation order will impact the maximum duration length.
· RAN1 question: Whether the maximum duration is dependent on UL waveform (DFT-s-OFDM vs. OFDM)?
· RAN4 answer: No
· RAN1 question: Whether the maximum duration is band specific? 
· RAN4 answer: It is may be FR dependent, and RAN4 is still discussing whether it is maybe band dependent as well.	Comment by Chunhui Zhang: Soften the answer before we know exactly what different FR specific
· RAN1 question: Besides the factors listed above, whether or not the maximum duration is further dependent on UE capabilities (e.g., multiple possible values for a given set of factor(s)), and if so, whether the UE should report such a duration
· RAN4 answer: YesStill under discussion in RAN4. 
Agreements from GTW not related to max duration:
RAN4 has further agreed that for the gap between repetitionsPUSCH/PUCCH transmissions, that the 13-symbol is the maximum length for the gap for all SCS, and that the 14-symbol or 1ms will not be discussed in RAN4 anymore for un-scheduled gap in Rel-17.
RAN4Ran4 has agreed that for the case of other signals/channels in the gap between repetitions, it is not feasible for UE to transmit other channels with different settings.	Comment by Chunhui Zhang: In GTW seesion, it is written:
For scenario 2, no consensus is reached on the feasibility of maintaining phase continuity and power consistency across the PUSC/PUCCH transmissions.

This is different with what is written, this sentence is not needed.
For the case of other UL signals/channels in the gap  between repetitions with same settings, as communicated in R4-2105417, RAN4 has further refined the conditions when phase continuity can be met as follows:
· Signals/channels with repetitions and other UL signals/channels in the gap have the same:
·  PAPR and AVG average power, e.g., PUSCH/PUCCH part of repetitions and SRS has same PAPR and AVG average power.
· The same RPB PRB locations and RPB PRB size for signals/channels with repetitions and other signals/channels in the gap	Comment by Nokia/NSB: There seem to be a couple of typos here. We are aware that this is copy paste from the Agreement, but we kindly suggest changing RPB to PRB. Please note that this bullet may also be considered redundant to some extent, given the presence of the subsequent one. This may further add confusion in RAN1, where questions about whether this is a typo or not may be raised, in turn slowing down the discussion.

It would be also appreciated if the word “size” was replaced with “allocation”, or the expression “RPB size” was replaced with “number of allocated PRBs”. From RAN1’s perspective, PRB size is always the same, if expressed in number of sub-carriers, and changes only if different SCSs are considered. Given that RAN1 never asked about a “different SCSs” case, using such an ambiguous expression would also cause confusion in RAN1 and slow down corresponding discussions.
· Signals/channels with repetitions and other signals/channels in the gap have the same settings in aAntenna port settings, occupied PRBs and UL power than the repeated transmission signals/channels	Comment by Tim Frost: Is this not repeating the previous 2 bullets and just adding “same antenna port settings”?
Ran4 RAN4 has not agreed detailed requirement for phase continuity and therefore will needplans to revisit the above agreement in the scenario ofon other UL signals/channels in the gap once the requirement is defined. Therefore, RAN4 would like to ask RAN1 what are the consequences if phase continuity can not be maintained in the case of any UL transmissions in the gapin that scenario. 
2. Actions:
To RAN12 group.
ACTION:   RAN4 would like to ask RAN1 what are the consequences if phase continuity can not be maintained in the case of any UL transmissions from other signals/channels in the repetition gap?	Comment by Chunhui Zhang: I thought this what we do in RAN4 for phase discontinuity tolerance to find out whether JCE can tolerate some phase discontinuity jump. With this tolerance agreed, Ran4 need to see if it is possible to have different conditions as what it is sated in last paragraph. So the question seems no need if such understanding is correct.

Or the intention is that even with certain phase tolerance, there is no way to put other signals/channels so it will be RAN1 question how to handle it, even with such speculation, I think it land to RAN1 domain to solve this and seems no need to ask either.

3. Date of Next TSG-RAN WG4 Meetings:
TSG-RAN4 Meeting#101-e 	 Nov 2021		Electronic Meeting
TSG-RAN4 Meeting#101-Bis-e 	 Jan 2022		Electronic Meeting

