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Sub-topic 1-1: Requirements for non-zero gap in-between PUSCH/PUCCH transmissions 
Issue 1-1-1: RF requirements for the non-zero gap in between PUSCH/PUCCH transmissions
Summary of 1st round discussion:
· On off power less than 1ms gap: 
· Option 1: Define new transmit off power for gap symbols explicitly for Rel-17 coverage enhancement case 
· Option 1A: Define -50dBm-10log(X/1ms) as the requirement for transmit OFF power within <1ms time duration, where X is the unscheduled gap between two repetitions for JCE in milliseconds.
· Option 1B: RAN4 should not consider power level values lower than -5dBm for PC3 / -2dBm for PC2.
· 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.
WF recommendation:
· [bookmark: OLE_LINK155]On off power less than 1ms gap, down select  
· Option 1: RAN4 do not introduce new transmit off power. 
· i.e. no requirement applies during the gap.
· Option 2: The existing OFF power level of -50dBm apply for less than 1 ms. 
· FFS whether to and how to introduce measurement uncertainty.
[bookmark: _Toc79478140][bookmark: OLE_LINK5]Sub-topic 1-2: Timing adjustment impact on phase continuity
Issue 1-2-1: For UE autonomous adjustment
Summary of 1st round discussion:
· Candidate options:
· Option 1: UE autonomous adjustment is not expected across the PUSCH/PUCCH transmissions.
· Option 2: Up to UE implementation, while maintaining the power consistency and phase continuity tolerance.
· Comparison of Option 1 and 2:
· Interpretation 1: Both options imply UE would not adjust timing, and Option 1 and 2 are identical.
· Interpretation 2: UE autonomous timing adjustment and compensation on phase offset are not precluded in Option 2, then Option 1 is an implementation choice of Option 2.
· Note: With either Interpretation 1 or 2, if Option 2 is agreed, Option 1 is also allowed. 
WF recommendation:
· Option 1: Up to UE implementation, while maintaining the power consistency and phase continuity tolerance.
· Option 2: The autonomous adjustment is not expected if DL timing is not changed. It is up to UE implementation if DL timing is changed. FFS how to capture this in RF requirement/test. 
[bookmark: _Toc79478141]Sub-topic 1-3: Requirements for phase continuity and power consistency tolerance
Issue 1-3-1: Model of phase variation
Agreement in GTW:
· For the model of explicit phase offset, uniform distribution is agreed.
· To evaluate the phase offset tolerance for coverage enhancement (simulation assumption):
· BS reference receiver:
· Used all the DMRS within the repetition duration for channel estimation.
· It is encouraged for companies to provide the equalization algorithms used in the simulation.
· This is just the assumption for evaluation and does not imply mandating any implementation for BS.
· NOTE: try to reuse RAN1 simulation assumption.
· Provide the performance evaluation:
· Provide the tolerable phase offset by using both Option 1 simulation setup and Option 2 simulation setup.
· Compare the performance between with and without random phase offsets.
· Option 1 means that for each individual slot k (k=1…n) within the bundle, an independent offset is generated and applied with respect to the slot 0.
· Option 2 means that for each individual slot k (k=1…n) within the bundle, an independent offset is generated and applied with respect to the slot k-1. (i.e., the offset is allowed to accumulate)
Issue 1-3-2: Phase continuity tolerance
Agreement in GTW:
· Criterion to derive the tolerance:
· The degradation of performance for case with phase offset over case without phase offset.
· The performance gain of using joint channel estimation over not using joint channel estimation when phase offset is modeled.
· Run the simulations for the following cases:
· For Option 1 phase offset, consider offset [-X, X].
· X is in the range of 10 to 40.
· Option 1 phase offset means that for each individual slot k (k = 1…n) within the bundle, an independent offset is generated and applied with respect to the slot 0.
· For Option 2 phase offset, consider offset [-X, X].
· X is in the range of 5 to 20.
· Option 2 phase offset means that for each individual slot k (k = 1…n) within the bundle, an independent offset is generated and applied with respect to the slot k-1. (i.e., the offset is allowed to accumulate) 
· Duration of transmission repetition n.
· n = 8,
· other values, e.g., 12, 16, 32, are not precluded.
Issue 1-3-4: Model of power variation
Agreement in GTW:
· For model of explicit power offset for the evaluation, Option 1 (uniform distribution) is agreed.
· For definition of the power offset, the following is agreed.
· For each individual slot k (k = 1…n) within the bundle, an independent offset is generated and applied with respect to the slot 0.
Issue 1-3-5: Power consistency tolerance
Summary of 1st round discussion:
· Proposals based on simulation results:
· Option 1: 1 dB power offset with uniform distribution
· Option 2: 2 dB power offset with uniform distribution
· Option 3: 4 dB power offset with uniform distribution
· Option 4: 4 dB fixed power offset
· Option 5: Not specify the requirement for the amplitude offset, i.e., reuse existing power consistency requirements defined in RAN4 spec.
· The impact from power variance is negligible.
WF recommendation:
· Considering power offset [-X, X] dB in the evaluation.
· X is in the range of [1, 2 and 3.5]
· FFS on the time relate to this, e.g., whether it can assume max duration no longer than 21ms. 
Issue 1-3-6: Impact from frequency offset
Summary of 1st round discussion:
· Proposal 1: Frequency error is assumed constant for the duration provided that the maximum bundle length is not too long.
· Proposal 2: Assuming full compensation of CFO at the BS receiver.
· Proposal 3: 
· Test equipment shall estimate the CFO based on individual time slot and not estimated the CFO from best fit on all bundled time slot.
· From our simulation for the CFO impact analysis, it is found out that the CFO estimation based on combined repetition time slot actually can give JCE gain compared with the gene CFO.
· This means that if CFO is estimated using the best fit of the concatenated time slots (for FDD band) where the repetition transmission occurs, the estimated CFO may compensate partly the phase variation and thus mask the real phase variation caused by UE transmitter.
· For TDD band, additional phase offset caused by CFO between the repetition time slots should be compensated to have correct test result.
· For TDD band, the measurement will be done in a non-back-to-back pattern as there are DL time slots between the repetition time slots and thus additional phase offset caused by CFO between the repetition time slots should be compensated.
WF recommendation:
· Assuming full compensation of CFO at the BS receiver.
· Further discussion needed on what is feasible in general here.
Issue 1-3-7: Definition of RF requirements
WF recommendation: 
· For definition of RF requirements, the following options will be further discussed in the future meetings.
· Option 1: for slot #n, define the relative phase tolerance, relative power tolerance explicitly.
· Option 1a: relative to slot #n-1.
· Option 1b: relative to slot #0 and define maximum duration explicitly.
· Option 2: Define UE requirement as EVM value using JCE process.
· FFS EVM simulation assumptions.
· Option 3. Other options not excluded
· Encourage the test equipment vendor to provide the feedback on the testability of option 1 and option2.
Issue 1-3-7A: DMRS for channel estimation in the test
WF recommendation:
· For the test implementation: 
· Option 1: Whether use all DMRS’s from all the bundled slots equally for JCE channel estimation?
· Option 1: Yes.
· Option 2: No.
· Option 2: Whether the equalization coefficients derived in first time slot shall be used to equalize the received signal in all time slots?
· Option 1: Yes.
· Option 2: No.
· Option 3: To be further discussed based on issue 1-3-7.
Issue 1-3-8: Simulation assumptions for phase continuity and power inconsistency
WF recommendation:
· In addition to the parameters agreed in previous RAN4 meetings and agreed under Issue 1-3-1/2/4/5, introduce other parameters for the evaluation:
· 15 kHz and 30kHz for FR1, 60kHz for FR2
[bookmark: _Toc79478142]Sub-topic 1-4: Measurement for phase continuity and power consistency tolerance
Issue 1-4-1: Reference point for phase/amplitude tolerance test
WF recommendation:
· The reference point for phase/amplitude tolerant requirement needs to be defined in annex F.1 in TS 38.101-1.
· FFS on the remaining details.
[bookmark: _Toc79478143]Sub-topic 1-5: Maximum duration for joint channel estimation
[bookmark: OLE_LINK170]Issue 1-5-1: What factors determine the maximum duration
Summary of 1st round discussion:
· Option 1: The maximum time the UE not adjusting its frequency/time.
· Option 1A: at least equal to the minimum configured SSB periodicity.
· Option 2: Phase tolerance within the duration.
· Option 3: Channel BW.
WF recommendation:
· Phase and power tolerance within the duration
Issue 1-5-2: How long is the maximum duration
WF recommendation:
· [bookmark: _GoBack]Depend on the outcome of Issue 1-5-1.
· Note: The number of slots for maximum duration means the consecutive slots. In case of non-scheduled gap and/or other channel transmission, the duration of the non-scheduled gap and/or other channel should be counted.
Issue 1-5-3: Whether the maximum duration is dependent on the modulation order of transmission
WF recommendation:
· No. 
· Note: It has been agreed to only focus on the modulation orders not higher than QPSK.
Issue 1-5-4: Whether the length of maximum duration is band specific
WF recommendation:
The length of maximum duration is:
· Option 1: Band specific
· Option 2: FR specific
Issue 1-5-5: 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
Summary of 1st round discussion:
· Option 1: Yes.
· Option 2: Subject to a single maximum duration.
· Define a single maximum duration for a given set of factor(s), and the set of factor(s) depends on the conclusions for the other issues under discussion.
· The support of the feature may associated with capability per band
· Option 3: Needs further discussion 
· Option 4: UE could report the supported value(s)
WF recommendation:
· Down select among the following options once we have the results of the simulations:
· Option 1: Subject to a single maximum duration value.
· The value is defined for a given set of factors which are depends on the conclusion for the other issues under discussion.
· Option 2: Subject to multiple maximum duration value and UE could report the supported value(s).
Sub-topic 1-6: DL slot(s) in-between repetitions
WF recommendation:
· For the case of “with DL reception (including monitoring and/or measurements)”:
· FFS: Whether this case will be discussed in RAN4 anymore in Rel-17.
· For the case of “without actual DL transmission from gNB to UE and without DL monitoring”: does the “downlink reception” in RAN4 reply LS R4-2103393 (“No downlink reception in-between the PUSCH or PUCCH repetition in the same band for TDD case”) further include scenario 3?
· Scenario 3 is included.
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