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[bookmark: _GoBack]Sub-topic 1-1: Non-zero un-scheduled gap in-between transmissions   
Issue 1-1-2: RF requirements for the non-scheduled gap
Agreement in GTW session: 
Send LS to RAN1 to explain that the 13-symbol is the maximum length and that the 14-symbol or 1ms will not be discussed in RAN4 anymore for un-scheduled gap in Rel-17.
· To clarify work in RAN4, off-power requirement can be further discussed for up to 13 symbols.
· On off power less than 1ms gap
· [bookmark: OLE_LINK155]Option 1: Define new transmit off power for gap symbols explicitly for Rel-17 coverage enhancement case 
· Alt.1: Define a relaxed transmit off power due to shorter measurement period
· Alt.2: Carrier leakage requirement applies for the non-scheduled gap
· FFS how to define carrier leakage requirement with no signal transmitted during the gap
· Option 2: RAN4 do not introduce new transmit off power 
· i.e. no requirement applies during the gap
· Option 3: The existing OFF power level of -50dBm apply for less than 1 ms 
· FFS whether to and how to introduce measurement uncertainty
[bookmark: _Toc79478139][bookmark: OLE_LINK5]Sub-topic 1-2: Non-zero gap with other uplink transmissions
Issue 1-2-1: Non-zero gap with other uplink transmissions for the UE
Agreement in GTW: 
· Scenario 2 is not considered.
· For scenario 1, there is no guard period on the condition that
· Signals/channels with repetitions and other signals/channels in the gap have the same PAPR and AVG power, e.g., PUSCH/PUCCH part of repetitions and SRS has same PAPR and AVG power.
· The same PRB location and PRB size for signals/channels with repetitions and other signals/channels in the gap
· Signals/channels with repetitions and other signals/channels in the gap have the same settings in antenna port, occupied PRBs and UL power than the repeated transmission signals/channels
· Re-visit the above conclusions after RAN4 finalizes the phase continuity tolerance requirement.
[bookmark: _Toc79478140]Sub-topic 1-3: TA adjustment impact on phase continuity
Issue 1-3-1: For network commanded TA adjustment
Agreement in GTW: TA adjustments should be avoided across the PUSCH/PUCCH transmissions (i.e., from starting the first transmission until the end of repetition) for joint channel estimation.
Issue 1-3-2: For UE autonomous adjustment
· Option 1: UE autonomous adjustment is not expected across the repetitions
· Check with RAN1 if there is RAN1 spec impact before concluded with option 1
· Option 2: Up to UE implementation
· UE should maintain within phase tolerance even when UE autonomous adjustment is allowed but not (pre-)compensated
· Option 3: The corresponding phase change can be pre-compensated at UE baseband processing, or estimated and compensated at BS baseband processing.
· Check feasibility of (pre-)compensation at UE/BS baseband processing
· Down select among above options

[bookmark: _Toc79478141]Sub-topic 1-4: Phase continuity and power consistency tolerance
Issue 1-4-1: Phase continuity tolerance
· On phase continuity tolerance initial thoughts based on simulation results
· [bookmark: OLE_LINK158]1: within 40 degrees based on simulation for PUCCH
· 2: within 30 degrees based on simulation for PUSCH QPSK
· 3: 
· For PUSCH QPSK, in the order of 20 degrees for 8 repetitions
· For PUCCH format 3, 40 degree’s STD for 2 repetition and 20 degree’s STD for 8 repetition
· Align on simulation assumption, decide the phase tolerance in next RAN4 meeting, key factors for alignment are as follow
· Physical channel: PUSCH and PUCCH
· Repetition number: 2/8
· Model of phase variation: in issue 1-4-2
· DMRS configuration per slot
· Modulation order: focus on Pi/2 BPSK (PUCCH/PUSCH), QPSK (PUCCH/PUSCH), BPSK (PUCCH)



Issue 1-4-2: Model of phase variation
· [bookmark: OLE_LINK125][bookmark: OLE_LINK123][bookmark: OLE_LINK124]Down select Model of explicit phase offset between option 1 and option 2
· [bookmark: OLE_LINK138]Option 1: Gaussian, std deviation 
· Option 2: uniform distribution 
· Definition of the offset
· For each individual slot (0…n) within the bundle, an independent offset is generated and applied.


Issue 1-4-3: Definition of phase continuity tolerance
· [bookmark: OLE_LINK162]Issue A: Definition for the requirements and reference point
· Issue B: Definition of measurement point
· For Issue A and Issue B, encourage companies to further discuss in the next meeting, taking into account the inputs in this meeting.

Issue 1-4-4: Power consistency tolerance
· Proposed power variation based on simulation results
· Option 1: 2 dB power variation with uniform distribution 
· Option 2: 1 dB fixed power offset (0.5 dB amplitude offset) 
· Option 3: Further study 
· [bookmark: OLE_LINK164]Option 4: Reuse existing power consistency requirements defined in RAN4 spec.
· [bookmark: OLE_LINK163]Focus on Pi/2 BPSK (PUCCH/PUSCH), QPSK (PUCCH/PUSCH), BPSK (PUCCH). 
· Further discuss the model of power variation if existing power consistency requirements cannot be reused :
· Option 1: uniform distribution
· Option 2: fixed offset
Issue 1-4-5: Impact from frequency offset
· CFO/frequency offset compensation at the receiver is considered assuming
· 1: constant CFO between transmission is assumed at UE 
· 2: full compensation of CFO assumed or leftover phase offset after compensation is assumed
Needs further discussion on whether the above points 1 and 2 can actually be assumed.
[bookmark: _Toc79478142]Sub-topic 1-5: Maximum duration for joint channel estimation
Issue 1-5-1: 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?
Agreement in GTW: For joint channel estimation, there is a maximum duration during which UE is able to maintain power consistency and phase continuity under certain tolerance level

Issue 1-5-2: If there is a maximum duration, how long is it?
· Option 1: The maximum duration should depend on the interval where the UE does not make frequency adjustment with DL signal
· Alt 1: at least smaller/equal than the configured SSB periodicity
· Alt 2: other DL RS periodicity
· Option 2: Depends on JCE performance considering the phase tolerance and/or gNB frequency offset compensation accuracy during the duration even within a sync periodicity.
· Option 3: Maximum duration length depends on both option 1 and option 2
Issue 1-5-3: What factors determine the maximum duration?
Further discuss on following proposals, and other factor is not precluded
· Proposal 1: Energy efficiency and thermal changes
· Proposal 2: The maximum time the UE not adjusting its frequency/time. 
· Proposal 3: Phase tolerance within the duration 
· Proposal 4: Factors related to the leftover frequency offset across slots, e.g., channel BW 
· Proposal 5: Whether to configure the PT-RS 
· Proposal 6: Clock stability and PA behavior 
Issue 1-5-4: Whether the maximum duration is dependent on the modulation order of transmission?
For modulation orders not higher than QPSK, further discuss whether the maximum duration is dependent on the modulation order of transmission or not?

Issue 1-5-6: Whether the maximum duration is band specific?
FFS on whether maximum duration is FR(frequency range) specific, and/or band specific

Issue 1-5-7: 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
FFS with following options:
· Option 1: Yes
· Option 2: Subject to a single maximum duration
· Option 3: Needs further discussion 
[bookmark: _Toc79478143]Sub-topic 1-6: DL slot(s) in-between repetition
[bookmark: OLE_LINK170]Issue 1-6: DL slot(s) in-between repetition
· For the case of “with DL reception (including monitoring and/or measurements)”:
· [bookmark: OLE_LINK174]Alt 1: This case will not be discussed in RAN4 anymore in Rel-17, FFS for future release
· Alt 2: other method
· UE can retune the phase with a gap period to maintain the phase continuity (R4-2112889)
· UE can use separate Tx/Rx antennas to maintain the phase continuity (R4-2112889)
· UE can meet the to-be-defined phase/amplitude discontinuity tolerance requirement with some design
· For the case of “without actual DL transmission from gNB to UE and without DL monitoring”:
· Hold on the discussion till we receive the response from RAN1.
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