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[bookmark: _Toc79478134]Introduction
This email thread discusses the phase continuity and power consistency across PUSCH/PUCCH transmissions and the corresponding RF requirements for NR coverage enhancements WI in AI 8.18, including the following sub-topics:
· Sub-topic 1-1: Requirements for non-zero gap in-between PUSCH/PUCCH transmission
· Sub-topic 1-2: Timing adjustment impact on phase continuity
· Sub-topic 1-3: Requiremnets for phase continuity and power consistency tolerance
· Sub-topic 1-4: Measurement for phase continuity and power consistency tolerance
· Sub-topic 1-5: Maximum duration for joint channel estimation
· Sub-topic 1-6: DL slot(s) in-between repetition
· Sub-topic 1-7: Work plan

List of candidate target of email discussion for 1st round and 2nd round:
· 1st round: Invite companies to review the recommended WF and provide comments directly under each issue in section 1.2.
· 1st round comments & responses by 17:00 UTC Thursday
· Comments before 7:00 UTC Thursday are appreciated. 
· 2nd round: Prepare the WF and reply LS to RAN1.

[bookmark: _Toc79478135]Topic #1: Phase continuity and power consistency for PUSCH and PUCCH transmissions
[bookmark: _Toc79478136]Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117184
	China Telecom
	Title:	Updated RAN4 RF work plan for NR coverage enhancements WI

	Revision of R4-2117185
	China Telecom
	Title: On phase continuity and power consistency tolerance
Proposal 1: Use option 2 of uniform distribution for the phase offset model, since it can be referred to define UE requirements in terms of maximum allowed phase offset.
Proposal 2: Clarify the definition of the offset as:
· Definition of the offset
· For each individual slot (0…n) within the bundle, an independent offset is generated and applied with respect to the slot 0.
Observation 1: When 20 degrees of phase offset with uniform distribution is modeled, the JCE performance degradation compared to no phase offset is -0.19 dB, -0.52 dB, -0.10 dB for 2Rx + 2 repetitions, 2Rx + 8 repetitions and 8Rx + 2 repetitions respectively.
Observation 2: When 30 degrees of phase offset with uniform distribution is modeled, the JCE performance degradation compared to no phase offset is -0.42 dB, -0.67 dB, -0.19 dB for 2Rx + 2 repetitions, 2Rx + 8 repetitions and 8Rx + 2 repetitions respectively.
Proposal 3: To guarantee the JCE performance with up to 8 repetitions, define the phase continuity tolerance as 20 degrees.
Observation 3: When 2dB or 3.5dB of power offset with uniform distribution is modeled, there is no JCE performance degradation compared to no power offset for FR1.
Observation 4: According to sub-clause 6.3.4.4 of TS 38.101-1, the aggregate power tolerance is defined as ±2.5 dB and ± 3.5 dB for PUCCH and PUSCH respectively.
Proposal 4: Reuse the existing power tolerance requirements defined in RAN4 spec, i.e., no new power tolerance requirements for FR1 to be defined.

	R4-2117186
	China Telecom
	Title: On maximum duration for joint channel estimation
Proposal 1: The maximum time the UE not adjusting its frequency/time and the phase tolerance within the duration are the factors which determine the length of the maximum duration.
Proposal 2: The maximum duration can be 8 or larger slots for 15 kHz SCS.
Proposal 3: The maximum duration should not be band specific, FFS on whether it is FR specific. 
Proposal 4: 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.

	R4-2117187
	China Telecom
	Title: On UE autonomous adjustment and DL symbol(s) in-between transmission
Observation 1: Based on our calculation, the possible maximum change of propagation delay within a JCE bundle is very small compared to the Te (Timing Error Limit) defined in TS 38.133.
Proposal 1: UE autonomous adjustment is not expected across the PUSCH/PUCCH transmissions.
Observation 2: It is not possible to confirm the feasibility for the case of “with DL reception (including monitoring and/or measurements)” with all the chipset and UE vendors in Rel-17.
Proposal 2: Not further discuss the case of “with DL reception (including monitoring and/or measurements)” in Rel-17.
Observation 3: Configuring no more than 13 DL symbols in-between the UL transmission is not typical TDD pattern used in the networks.
Proposal 3: Not consider the case of “without actual DL transmission and without DL monitoring” in Rel-17.

	R4-2117475
	Nokia, Nokia Shanghai Bell
	[bookmark: _Toc85466666]Title: Discussion on the definition of downlink reception in RAN1 LS
Proposal 1. RAN4 to consider the following reply to RAN1: The Scenario 3 mentioned in RAN1 LS R1-2108458 is not included in the “downlink reception” mentioned in RAN4 reply LS R4-2103393.

	R4-2117476
	Nokia, Nokia Shanghai Bell
	[bookmark: _Toc85466907]Title: Discussion on RF requirements for non-scheduled gap
Proposal 1. RAN4 does not introduce new transmit off power constraint.

	R4-2117477
	Nokia, Nokia Shanghai Bell
	[bookmark: _Toc85467001]Title: Discussion on maximum duration for joint channel estimation
Proposal 1. The maximum duration should depend on the interval where the UE does not make frequency adjustment with DL signal. At least the maximum duration is equal to the minimum configured SSB periodicity.

	R4-2117478
	Nokia, Nokia Shanghai Bell
	[bookmark: _Toc85467151]Title: Discussion on UE autonomous timing advance (TA) adjustment
Proposal 1. UE autonomous TA adjustment is up to UE implementation as long as the constraints on power consistency and phase continuity are respected.

	R4-2117617
	Sony
	Title: Views on phase continuity and power consistency for PUSCH and PUCCH repetition
Observation 1: The cases of a downlink reception without actual DL transmission/ DL monitoring occasions and an un-scheduled symbol between PUSCH or PUCCH repetition are similar. Therefore, it is possible to have a DL slot while maintaining the phase/amplitude continuity under such a scenario.
Observation 2: Enable phase/amplitude continuity when a DL reception between PUSCH or PUCCH repetition can improve the uplink coverage under high UL/DL ratio scenarios, e.g., uplink video streaming. 
Observation 3: It is feasible to maintain the power/phase consistency when there is DL reception in-between repetitions through UE implementations. 
Observation 4: A phase variation within 40 degrees with joint channel estimation can outperform single slot channel estimation under the proposed simulation model. 
Observation 5: The performance of joint channel estimation can be further improved with optimized estimator design, in other words, allow larger phase tolerance. 
Observation 6: the impact of power inconsistencies across UL slots is neglectable with a uniformly distributed power variation of 2 dB no matter the phase inconsistency.
Observation 7: for PUSCH, large PRB allocations with high number of DMRS renders JCE not beneficial.
Observation 8: for PUSCH and small PRB allocations, JCE is beneficial for phase inconsistencies up to, around,  . 
Observation 9: PUCCH is more likely to be the bottleneck of JCE gain, and it might be sufficient for RAN4 to focus on PUCCH and define the requirement for phase and power consistency.
Proposal 1: RAN4 confirms that the UE can maintain the phase continuity and power consistency when there is downlink reception in between uplink repetitions for the scenario that neither DL transmission from gNB to UE nor DL monitoring occasion. 
Proposal 2:  RAN4 further studies the scenario where DL reception between PUSCH or PUCCH repetition from UE implementation and network tolerance aspects conclude its feasibility for scenarios 1 and 2 in R4-2111706. 

	R4-2118981
	Ericsson
	Title: On measurement of the TX coherent transmission
Proposal-1: The reference point for phase/amplitude tolerant requirement needs to be defined in annex F.1 in TS 38.101-1 and TS 38.101-2.
Proposal-2: Test equipment shall estimate the CFO based on individual time slot and not estimated the CFO from best fit on all bundled time slot.
Proposal-3: For TDD band, additional phase offset caused by CFO between the repetition time slots should be compensated to have correct test result. 
Proposal-4: LS to RAN5 on CFO estimation and post equalization test for phase/amplitude discontinuity tolerance requirements with below wording:
	RAN4 will introduce the UE RF requirement on the phase/amplitude continuity and has below suggestions regarding the test of this requirement:
1. The CFO estimation should be done in individual time slots, whether the averaged CFO could be done depending the constant CFO assumption for this UE requirements.
2. The phase offset caused by CFO between the UE repetition transmission should be compensated additionally in TDD band.
3. The equalization coefficients derived in first time slot shall be used to equalize the received signal in all time slots.
Observation 1: CFO estimation based on only first slot works very well

	R4-2118982
	Ericsson
	Title: On JCE phase continuity and power consistency tolerance for PUCCH and PUSCH
Observation-1: both uniform and gaussian distribution may fit the PA AM-PM characteristic.
Proposal-1: uniform distribution could be used for RF requirement setting.
Observation-2: The UL coherent transmission assumes that phase and amplitude variation of UE transmitter frequency response in different time slot within the bundled time slots should not exceed a predefined magnitude.
Proposal-2: Apply the first time slot equalization coefficients to received data in other time slots for equalization.
Proposal-3: RAN4 discuss the above RF requirement on the UL coherent transmission.
Table 6.4x-1: the maximum allowable difference between the phase and amplitude of the complex received signal in first time slot and those in any other time slots
	Difference of relative phase error
	Difference of relative power error
	Time window

	x degrees
	y dB
	z msec




	R4-2118983
	Ericsson
	Title: RF impact on non-scheduled gap
Proposal-1: The existing TX OFF requirement should be applied to avoid the degraded SINR at network. Option 3 is our preference.

	R4-2118984
	Ericsson
	Title: simulation updated results for phase tolerance for PUSCH  repetition
Observation #1: Results herein use joint channel estimation across a relatively large number of slots, and therefore can be seen as an upper bound to sensitivity for TDD configurations, and used as a starting point for further studies.
Observation 2: There is 0.2 dB SNR degradation for the 4 dB power change for the non-JCE baseline.
Observation 3: The 4 dB power error and 20 degree standard phase error can be tolerated from the JCE with acceptable gain to non-JCE.
Observation 4: The 4 dB power error and 20 degree standard phase error with uniform distribution of  [-35, 35] can be tolerated from the JCE with acceptable gain to non-JCE.
Proposal-1: Use the 4 dB power error and 20 degree standard phase error as the JCE tolerance to the TX coherence transmission.  
Proposal#2: Option 1 would be preferred to follow the RAN1 agreement. Further question could be sent to RAN1 to confirm this.
· Option 1: UE autonomous adjustment is not expected across the repetitions

	R4-2118985
	Ericsson
	Title: LS reply On maximum duration of phase continuity and power consistency for PUCCH and PUSCH repetition
Regarding the maximum duration, we propose:
Proposal-1: Frequency/time stability of UE is one factor to determine the maximum time duration.
Proposal-2: Use 160ms as a starting point to define the minimum maximum time duration. 

For the LS reply, we propose the following:
· 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?
[answer] The maximum duration should depend on the interval where the UE does not make frequency adjustments. Such maximum duration could be counted as the length of the SSB periodicity and depend on UE implementation. The minimum duration should be 160ms which corresponds to the largest SSB period in NR Rel-15.
· What factors determine the maximum duration?
[answer] The maximum time the UE does not adjust its frequency/time but still meets the 3GPP requirements. 
· Whether the maximum duration should be the same for different cases for both PUSCH and PUCCH?
[answer] As the factors are not related to the modulated signal, the conclusion should be the same for both PUSCH and PUCCH.
· Whether the maximum duration is dependent on the modulation order of transmission, e.g., QPSK, 16QAM, 64QAM? 
[answer] No.
Whether the maximum duration is dependent on UL waveform (DFT-s-OFDM vs. OFDM)?
[answer] No.
· Whether the maximum duration is band specific?
[answer] No.
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
[answer] No; a minimum maximum time duration should be specified for all UE that meet the RF phase/amplitude discontinuity tolerance requirement (that may associated with capability per band).


	R4-2118986
	Ericsson
	Title:	LS reply On maximum duration of phase continuity and power consistency for PUCCH and PUSCH repetition
RAN4 confirms that scenario 3 should also be considered for “downlink reception” in the LS R4-2103393 but RAN4 cannot agree on the definition of the new capability for such UE behaviour to support phase continuity because this is pending on the TX OFF power compliance and pending on the phase/amplitude tolerance requirement discussion. RAN4 therefore suggests no further discussion on “no downlink reception in DL time slot” in RAN1.

	R4-2119089
	Huawei Technologies France
	Title: On phase continuity for multiple transmissions
Observation 1: For 60kHz SCS, unscheduled gap with 1OS length is not sufficient for on-off and off-on transitions.
Observation 2: The performance degradation due to phase error becomes serious as the JCE bundling size becomes large.
· When the JCE bundling size is 2 or 4 slots, the performance degradation is 0.1~0.2dB.
· When the JCE bundling size is 8 slots, the performance degradation is 0.5dB.
Observation 3: In order to guarantee the gain of this feature, gNB should schedule a logical JCE bundling size, during which the UE needs to keep the phase/amplitude consistency within a pre-defined tolerance range. Besides, gNB should implement algorithm specific to JCE to estimate and compensate at least for the phase offset between each repetitions within the JCE bundling.
Proposal 1: Down select between 2 options for the <1ms transmit OFF power clarification:
· Option 1: RAN4 clarifies that no new requirement will be introduced on this issue, the transmit OFF power is only measured within the time duration at least 1ms.
· Option 2: 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 millisecond. 
Proposal 2: Down select between 2 options for the 60kHz SCS if new transmit OFF power requirements for <1ms unscheduled gap will be introduced:
· Option 1: The minimum length of non-zero unscheduled gap is 2OS.
· Option 2: If the length of non-zero unscheduled gap is less than 2OS, the transmit OFF power requirement is not required, otherwise it is required to be met by UE.
Proposal 3: Whether to conduct autonomous TA adjustments is up to UE implementation, and the phase offset caused by such adjustment should not exceed the phase tolerance of JCE.
Proposal 4: Assuming full compensation of CFO at the BS receiver for the evaluation of the impact of phase discontinuity to JCE.
Proposal 5: Adopt the simulation assumptions in Table 1 for the evaluation of the impact of phase discontinuity and power inconsistency to JCE.
Table 1. Simulation assumptions for phase continuity and power
	Duplex Mode
	FDD

	Carrier Frequency
	700MHz

	UE Velocity
	3km/h

	Channel
	TDL-C 300ns

	SCS & Bandwidth
	15kHz 10MHz

	Tx/Rx
	1T2R Low correlation

	DMRS configuration
	Type I Front-loaded & additional (Pos 2, 10)

	Waveform
	DFT-s-OFDM

	Scheduling RB and OFDM symbol
	4RB 14OS

	MCS
	0 (QPSK 120/1024)

	Repetition number
	2/4/8

	JCE bundling
	2/4/8

	Phase discontinuity model
	Uniform distribution [-40o, 40o]

	Amplitude inconsistency model
	Uniform distribution [-2dB, 2dB]

	Note
	Relative phase/power offset is added on top of each repetition except the first trans

	Metric
	PUSCH BLER



Proposal 6: Define the phase offset of each repetition consisting the JCE bundle as follow:
· The phase offset should be the leftover phase offset after the compensation of BS receiver side.
· The phase offset subject to uniform distribution (-40o, 40o).
Proposal 7: Down select between the following two options for the amplitude inconsistency:
· Define the amplitude offset of each repetition consisting the JCE bundle subject to uniform distribution (-2dB, 2dB).
· Not specify the requirement for the amplitude offset if companies can reach the consensus on that the impact of it is negligible.
Proposal 8: For DL slots that refers to no real DL service and no DL monitoring occasions configured, phase continuity for PUSCH or PUCCH repetition can be maintained but not recommended. Additional on-off and off-on time mask definition is needed. 
Proposal 9: The reply to question in RAN1 LS reply (R1-2108458) is drafted as below:
In additional to scenario 1 and 2, 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 includes scenario 3.


	R4-2119193
	ZTE Corporation
	Title: Discussion on phase discontinuity and power inconsistency tolerance across different repetitions
Proposal 1: to propose the phase error between different repetitions within 10o-20o;
Proposal 2: to propose the amplitude error between different repetitions less than 0.5dB.

	R4-2119494
	Qualcomm Incorporated
	Title: UE requirement for phase continuity
We discussed how to set requirements for the UE for JCE and made the following observation
Observation 1: With increasing number of slots in the bundle, the value for EVM degrades further since more phase and amplitude errors are included in the process
We also made the following proposals:
Proposal 1: Use all DMRS’s from all the bundled slots equally for EVM requirement for UE for JCE channel estimation      
Proposal 2: Define UE requirement as EVM value using JCE process 
Proposal 3: Define one EVM value for UE supporting DMRS bundling regardless of maximum number supported slots in a bundle.  
Proposal 4: Frequency error is assumed constant for the duration of the bundle provided that the maximum bundle length is not too long.   


	R4-2119495
	Qualcomm Incorporated
	Title: Simulation results and criterias for setting requriements for UE
We presented simulation results and made two observations:
Observation 1: For 4 slots bundling, 12 deg phase discontinuity is not degrading the JCE performance. 
Observation 2: If UE phase discontinuity requirement is set to 24 deg the system performance degradation is moderate. If the requirement is set to 12 deg, UE non-ideality has no impact to system performance up to 16 slots. 
We further discussed how to move to requirement setting from the simulations and made the following observation:
Observation 3: For UE requirement setting, some assumption on receiver behaviour is needed.


	R4-2119504
	MediaTek (Chengdu) Inc.
	Title: Remaining open issues on coverage enhancements
Proposal 1: Do not define requirements for the maximum allowed power level within the transmission gap during a JCE time window. However, if requirements on power level within the transmission gap within a JCE time window are to be defined, RAN4 should not consider power level values lower than -5dBm for PC3 / -2dBm for PC2.
Proposal 2: We propose to rule out UE phase pre-compensation for timing adjustments, and further refine understanding of the other Options.
Proposal 3: We believe that it would be best for the BS to continue to compensate for frequency errors also during a JCE time window.
Proposal 4: We would suggest to keep the JCE window to a short maximum duration to minimise the probability of events such as UL timing changes, other intermediate Tx signals required from same UE, DL TDD slots, and Tx beam direction changes (the latter especially for FR2).



[bookmark: _Toc79478137]Open issues summary
[bookmark: _Toc79478138]Sub-topic 1-1: Requirements for non-zero gap in-between PUSCH/PUCCH transmissions
Issue 1-1: RF requirements for the non-zero gap in-between PUSCH/PUCCH transmissions
· RAN4 #100e agreement (in WF R4-2114992)
· 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
· Proposals
· Option 1: Define new transmit off power for gap symbols explicitly for Rel-17 coverage enhancement case (HW)
· 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 millisecond. (HW)
· Option 1B: RAN4 should not consider power level values lower than -5dBm for PC3 / -2dBm for PC2. (MTK)
· Option 2: RAN4 do not introduce new transmit off power, i.e. no requirement applies during the gap (Nokia, MTK, HW)
· Option 3: The existing OFF power level of -50dBm apply for less than 1 ms (E///)
· FFS whether to and how to introduce measurement uncertainty
· Recommended WF
· This issue has been discussed for several meetings. Any suggested compromise?
· If option 1 is considered as a compromise, any other suggestions on the new off power level?
	Company
	Comments

	Ericsson
	It is meaningful not to increase the TX OFF power so network when receiving the wanted signal the SINR will not be increased. Having TX OFF power not specified (option 2) and having higher TX OFF power (option 1) cannot be justified from the network side. 
Then with two possible UE implementation (one is to keeping PA ON and another one to turn off PA but with longer transient time) further complicate the feasibility of the setting the new requirement. 
If the measurement time is not to be changed, to measure the TX OFF power less than 1 ms can only use 1ms instead of the 13 symbol (scaling with SCS in time domain), the TX OFF requirement will be relaxed and network will not be sure what the interference it will get during this un-scheduled time. 
Though the time scale on the TX OFF is concern in this issue, such issue is the same with TDD case where RAN4 still need to further evaluate the feasibility based on to-be-agreed phase/amplitude discontinuity tolerance. Recommendation is to combine these two issues together to clearly with below consideration:
1. What solution should be based on UE to discuss the un-scheduled time /TDD case, e.g Keeping PA on or turn of the PA with consideration of the to-be-agreed phase/amplitude tolerance.
2. Based on consensus of the above solution, RAN4 discussion the impact of the RF requirement (TX OFF power, measurement time, etc)

As such, if no consensus achieved on this issue, suggestion is to take it together with TDD case.


	China Telecom
	Given the current situation, option 1 might be a possible compromise, considering that UEs enabling JCE are usually in cell edge, which means larger path-loss from UE to BS and much less interference produced compared to cell center UEs.
Regarding the new off power value, we don’t think the option 1B is reasonable. Even if the UE transmitter is ON during the gap, and carrier Leakage may be present, the ON power should not be the max output power like 23dBm or 26dBm.
In addition, we don’t suggest to discuss this issue together with the TDD case. Linking two separate issues together will make it even more difficult to reach agreements. 

	Qualcomm
	MTK proposal is reasonable with the spirit of the Coverage enhancement feature, if coverage is to be enhanced, the UE power is expected to be at its maximum and discussion ws that UE would keep its transmitter ON so carrier leakage of -28 dBc is what would be visible. 
We can consider other values too but best approach would be not to define any requirement. 
So in the order of our preference Option 2 and 1B. 

	Huawei
	Considering the percentage of coverage limited UE in the whole system, we feel the potential gain of introducing new requirements for the unscheduled gap is limited but it will increase more test efforts. Anyway, as a compromise we think both Option 1 and Option 2 are acceptable.

	Nokia/NSB
	Concerning Option 1, we agree that we can expect coverage challenged UEs to transmit at maximum power. This seems to disqualify Option 3. Agreed with Huawei that new requirements will increase test efforts. Best approach would be not to define any requirement.

	MediaTek
	Option 2 first preference, Option 1B 2nd preference if Option 2 cannot be agreed. Please do not take this as a general acceptance for Option 1. 
To China Telecom, as Qualcomm indicated, if the gain of the Tx is not intended to change, then because the UE is operating at max power before the gap then the -28dBc would relate to that operating point.

	ZTE
	We disagree option 2 since this just increase the UE-UE cross link interference and somehow make the UE OFF power a bit meaningless to protect other surrounding UE reception performance, we could accept to increase the measurement uncertainty, however we cannot agree not to define the requirements.
In short, we support option 3.

	OPPO
	Option 2 and 1b are ok to us.

	Apple
	We agree with Option 2 as the best way to make progress in Rel-17. The technical reasoning behind Option 1B is also quite clear and can enable flexibility in UE implementations.



[bookmark: _Toc79478140]Sub-topic 1-2: Timing adjustment impact on phase continuity
Issue 1-2: For UE autonomous adjustment
· Agreement in RAN4 #100e (in WF R4-2114992)
· 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
· Proposal
· Option 1: UE autonomous adjustment is not expected across the PUSCH/PUCCH transmissions (China Telecom, E///)
· China Telecom: Based on our calculation, the possible maximum change of propagation delay within a JCE bundle is very small compared to the Te (Timing Error Limit) defined in TS 38.133.
· The prorogation delay between the UE and the BS can change at maximum 10.37 ns (assuming 15kHz SCS, 32 slots for the bundle, UE speed of 350km/h)
· Meanwhile, the Te = 12*64*Tc = 390.63 ns
· Option 2: Up to UE implementation, while maintaining the power consistency and phase continuity tolerance (Nokia, HW)
· Recommended WF
· Further discuss, and aim to conclude in this meeting.
	Company
	Comments

	Ericsson
	Option 1 seems reasonable if considering the maximum duration should not be too long. The time drift with short time should be very small (either from CFO or mobility as calculated in china Telcom paper).  
There is negative impact on JCE performance on the time error caused by autonomous adjustment and should be avoided.

	China Telecom
	Option 1

	Sony
	We think option 2 might be more reasonable since we don’t see any reason to limit the UE autonomously operation as long as it can meet the requirement. However, if the majority would like to go with option 1, we can also accept it. 

	Qualcomm
	Not sure how option 1 and 2 differ. They both imply there will not be explicit requirement or test and in test conditions DL channel would not change so UE would not adjust timing. To be clear, option 2 is our preference.

	Huawei
	To our understanding, a UE may trigger autonomous TA adjustment when it finds that Te limit has been exceeded regardless JCE is activated or not. Since it was already agreed that the gNB triggered TA adjustment is not expected within JCE bundling, it seems the Te exceeding risk will be increased if we agreed to further limit the autonomous adjustment. Thus we think Option 2 is more reasonable. 

	Nokia/NSB
	Option 2 is more reasonable.

	MediaTek
	Given that we do not specify when the UE shall adjust timing, then Option 1 does seem an implementation choice of Option 2. Of course any test shall assume that the DL timing remains constant. 

	ZTE
	Regardless of option 1 or option 2, at least DL timing should not been changed to trigger UE autonomous adjustment from our understanding, otherwise not sure whether this phase tolerance requirement 20 degree can be still ensured. This could be further discussed in test setup phase, we could focus on the requirement discussion in this meeting.

	OPPO
	Option 2, Up to UE implementation

	Apple
	Option 2


	
[bookmark: _Toc79478141]Sub-topic 1-3: Requirements for phase continuity and power consistency tolerance
Issue 1-3-1: Model of phase variation
· RAN4 #100e agreement (in WF R4-2114992)
· [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.
· Proposals 
· On the model of explicit phase offset
· Option 1: Gaussian, std deviation (QC)
· Option 2: Uniform distribution (China Telecom, E///, HW, Sony, ZTE)
· China Telecom: Use uniform distribution for the phase offset model, since it can be referred to define UE requirements in terms of maximum allowed phase offset.
· E///: Both uniform and gaussian distribution may fit the PA AM-PM characteristic. Uniform distribution can contain all samples within a range, for Gaussian distribution, a need to discuss whether 3-sigma or 6-sigma is necessary. Paper [R4-2118984] shows there is no difference on phase error tolerance using either Gaussion or  uniform (the same standard deviation)
· The 4 dB power error and 20 degree standard phase error can be tolerated from the JCE with acceptable gain to non-JCE. (this is Gaussian distribution)
· The 4 dB power error and 20 degree standard phase error with uniform distribution of [-35, 35] can be tolerated from the JCE with acceptable gain to non-JCE.
· On the definition of the offset
· Option 1: (China Telecom, E///)
· 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: (QC)
· 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.
· QC: The phase is allowed to accumulate i.e. for 4 slot bundling and 12 degrees of phase error would result in to 36 deg phase difference between first and last slot.
· Recommended WF
· For the model of explicit phase offset
· Can we go with option 2 with uniform distribution?
· For the definition of the offset
· Further discuss to come up with a common understanding in this meeting.
	Company
	Comments

	
	· For the model of explicit phase offset

· For the definition of the offset


	Ericsson
	· On the model of explicit phase offset
Option 2: from simulation, we see similar/same JCE performance on the same standard deviation for both uniform and Gaussian, while the uniform could be easiser to set the RF requirement and thus preferred for us to use.
· For the definition of the offset
Option 1 ok. 
 Option 2 may be more stringent than option 1. Last meeting WF may not clearly state this and thus some discuss around this may be useful. If the PA is turn ON and OFF seems the option 1 would be reasonable, if PA is kept on and consecutive transmission on repetition, seems option 2 is ok. But if there are other transmission between the repetition then option 1 seems again better. 

	China Telecom
	· For the model of explicit phase offset
Option 2. 
· For the definition of the offset
We used option 1 in our simulation. 


	Sony
	· On the model of explicit phase offset: Similar view as Ericsson, the results are similar between Gaussian and uniform distribution, it might be easier to adopt uniform distribution when we define the requirement later. 
· On the definition of the offset: first, we would like to clarify that we use option 1 in our simulation, but we are open to discussing both options. As commented by Ericsson, both models have physical meaning, and it depends on the test cases RAN4 would adopt in the end. We think it might be reasonable for RAN4 to agree on the test cases first, e.g., if UE transmits continuously or if UE switches on-off of PA or if there is another transmission between repetition, then we decide on the model. 


	Qualcomm
	If this is for the simulation studies, then it is good to align but how does the model impact the UE requirements? We have two or maybe only one meeting left depending on Jan meeting agenda. 
We should allow the phase to accumulate since nothing in UE design can prevent it. 

	Huawei
	For the model of explicit phase offset, we prefer Option 2.
For the definition of the offset, we think when Option 1 is more reasonable. For example if we choose uniform distribution [-40, 40] on the model of phase offset. When Option 2 is applied, there is a chance that the largest phase offset among all the repetitions within the JCE bundling exceeds the maximum value (due to the accumulation) as the maximum repetition number increased. In other word, such definition will mix different discussions together and that we should try to avoid. Thus we prefer Option 1.     

	MediaTek
	For the model of phase offset, option-2 (Uniform distributed phase offset) is our preference. In case of Uniform distribution, all possible phase offsets can be chosen with equal probability in the considered range. 
Option 2 is supported for the definition of phase offset as we cannot assume on the conditions of PA operation. Each slot will be having an independent phase offset is more nearer to real time operation.

	ZTE
	For the model of explicit phase offset
Fine with option 2, since this could ease the coming RF requirement discussion without considering 3 sigma or 6 sigma would be used with its probability confidence.
For the definition of the offset
We also used option 1 in our simulation.  If we go with option 2, then the requirement might be even tighter at the end. We are open to further discuss once UE chipset could confirm which one is more aligned with practical implementation.




Discussion in Nov-04 GTW:
· On the model of explicit phase offset
· Option 1: Gaussian, std deviation (QC)
· QC: We are fine to use uniform distribution too. 
· Option 2: Uniform distribution (China Telecom, E///, HW, Sony, ZTE, QC, MTK)
· Moderator’s recommendation:
· On the model of explicit phase offset
· Agree to use Uniform distribution
Discussion
Qualcomm: we prefer to Gaussian. Is this model for simulation or other purpose?
Ericsson: this uniform is also used for set RF requirements later. For Gaussian, 3 or 6 sigma discussion would be needed and uniform is relatively simple.
Qualcomm: It should parameter for simulation. We should have other parameter. We should look at the criteria for evaluation.
Agreement: 
· For the model of explicit phase offset, Option 2 uniform distribution is agreed.

· On the definition of the offset
· Option 1: (China Telecom, E///, Huawei, [ZTE])
· 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: (QC, MTK)
· 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)
· Moderator’s recommendation:
· On the definition of the offset
· Is it common understanding that the required/allowed number of the phase offset in option 2 is smaller than that in option 1 (assuming the same performance degradation w.r.t. no phase offset)?
· Select one option in this meeting.
Discussion:
Ericsson: to model this as accumulate way would be OK corresponding to continuous transmission. If for TDD case, if PA is turned on or off, it could be uniform or Gaussian. If there is gap between transmission, it would be difficult to know by following Option 2. Option 1 and Option 2 both have points. Option 2 provides stringent phase tolerance.
Huawei: Bascialy our understanding is similar to Ericsson. If random phase noise is generated, the boundary is 8 and 16 the phase noise will be large if using option2 compared to option 1.
ZTE: we share similar view as Ericsson. But we need take maximum duration into account. 
Sony: we share the similar view as Ericsson. It is related to UE behavior. We should decide how to test first.
Qualcomm: the phase is random. Definitely it is not implementation. Using random with no memory. We need look at the receiver assumption and how to compensate. It seems that Huawei, ZTE… receiver do not compensate.
China Telecom: Option 2 is more stringent. We are fine with either options. We needs to select one for simulation purpose.
Apple: clarify on network behavior for option 1 and option 2. From slot to slot there would be random offset. Do you use averaged DMRS with some weighting?
Ericsson: it is very difficult to describe what algorithm is used at BS. All weighting or average would be possible. We cannot control UE behavior.
Qualcomm: we use DMRS averaging over slots and zero forcing algorithm. There are other algorithm. We do not use DMRS in the first slot.
Mediatek: it is best to do independent offset. We should make assumption how BS can work. We prefer with option 2.
Huawei: in our simulation, in the link simulation we must have two models: channel estimation, and equalization. We should consider the performance of JCE. The channel estimation should use all the DMRS within boundary. We can agree on Qualcomm assumption for BS receiver. 
China Telecom: for the link simulation, we will use DMRS from all the slots. Ericsson proposal using the first DMRS is for testing. Can we use both option 1 and option 2 with the same performance evaluation criterion?
Ericsson: Agree with China Telecom. We should differentiate the discussion.
Agreement: 
· To evaluate the phase offset tolerance for coverage enhancement (simulation assumption):
· BS reference receiver: 
· [Use 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 and Option 2
· Compare the performance between with and without random phase offsets


Issue 1-3-2: Phase continuity tolerance
· On phase continuity tolerance initial thoughts based on simulation results in RAN4 #100e
· [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
· Proposals based on simulation results
· Option 1: 10o-20o with uniform distribution  (ZTE)
· Option 2: 12 or 24 degrees with Gaussian distribution (QC)
· QC: If UE phase discontinuity requirement is set to 24 deg the system performance degradation is moderate. If the requirement is set to 12 deg, UE non-ideality has no impact to system performance up to 16 slots.
· Option 3: 20 degrees with uniform distribution (China Telecom)
· China Telecom: To guarantee the JCE performance with up to 8 repetitions
· When 20 degrees of phase offset with uniform distribution is modeled, the JCE performance degradation compared to no phase offset is -0.19 dB, -0.52 dB, -0.10 dB for 2Rx + 2 repetitions, 2Rx + 8 repetitions and 8Rx + 2 repetitions respectively.
· Option 4: 20 degree standard phase error with uniform distribution of [-35, 35] degree (E///)
· E///: The 4 dB power error and 20 degree standard phase error can be tolerated from the JCE with acceptable gain to non-JCE.
· Option 5: uniform distribution (-40o, 40o) (HW, Sony)
· HW: The performance degradation due to phase error becomes serious as the JCE bundling size becomes large.
· When the JCE bundling size is 2 or 4 slots, the performance degradation is 0.1~0.2dB.
· When the JCE bundling size is 8 slots, the performance degradation is 0.5dB.
· Sony: A phase variation within 40 degrees with joint channel estimation can outperform single slot channel estimation under the proposed simulation model.
· Recommended WF
· Further discuss to narrow down the range.
	Company
	Comments

	Ericsson
	With pssible agreement on uniform/Gaussian distribution, the number could be calculated with either standard deviation or range. Maybe 20 degree of standard deviation of phase could be agreeable as it appears in all papers. 
Amplitude wise, there is a modeling issue to be agreed, seems fixed value would present a worst case scenario, but if uniform distribution, the impact would no be too much, so the modedling of amplitude should be discussed first. 

	China Telecom
	Related to the discussion in Issue 1-3-1. If it is agreed to use uniform distribution and independent offset w.r.t. the slot 0, it looks 20-30 degrees is a reasonable range for further discussion. 

	Sony
	We suggest discussing this after we conclude Issue 1-3-1: Model of phase variation. 

	Qualcomm
	We should align the criteria for the phase discontinuity. It seems now the phase discontinuity is based on randomly chosen “performance degradation” but since it is late it might be better to look at the results and opinions with all the distributions. Our result of 24 deg gaussian means the distribution was like this so the difference is not that much to -40,40 degrees uniform. 
[image: ]
HW is presenting the result with [-40,40] deg phase and [-2,2] dB amplitude that the performance degrades by 0.5 dB with 8 slot bundle. Our paper is showing that the performance degrades 0.8 dB with +/- 24 deg gaussian distribution with 0.2 dB amplitude. Some difference maybe how the receiver compensates for amplitude but results are very similar. 
We are fine to use uniform distribution too. 
   

	Huawei
	For the sake of progress, we can accept jumping on the specific number such as Option 1/3/4/5. Averaging among all the results could be a possible way. Anyway, we suggest to settle the discussion on issue 1-3-1 first. 

	MediaTek
	It is fine to use Standard Deviation for Gaussian distribution and Range for Uniform distribution. In the results we presented at the last RAN4 meeting, we observed that the phase error within the range of [-30, 30] uniform distribution is not significantly affecting JCE performance.

	ZTE
	Similar comment as sony, we would like to conclude Issue 1-3-1 firstly, then probably we need to come back to next meeting on the exact value to be defined.


Discussion in Nov-04 GTW:
Summary of 1st round discussion:
· Proposals based on simulation results
· Category A: With absolute offset w.r.t. slot 0, and uniform distribution
· Option A1: [-10, 10] to [-20, 20] degrees (ZTE)
· Option A2: [-20, 20] degrees (China Telecom)
· Option A3: [-30, 30] degrees (MTK)
· Option A4: [-35, 35] degrees (E///)
· Option A5: [-40, 40] degrees (HW, Sony)
· Option A6: Take the average of results from different companies (HW)
· Category B: With accumulated offset w.r.t. slot 0, and uniform distribution
· Option B1: [-20, 20] or [-40, 40] degrees with uniform distribution (QC)
· QC: Correspond to 12 or 24 degrees with Gaussian distribution. The phase is allowed to accumulate, e.g., result in to 3x phase difference between 1st and 4th slot.
· Moderator’s recommendation:
· If absolute offset w.r.t. slot 0 (option 1 in Issue 1-3-1) and uniform distribution are agreed, take option A2 with [-20, 20] degrees?
· If accumulated offset w.r.t. slot 0 (option 2 in Issue 1-3-1) and uniform distribution are agreed, perhaps simulation results from more companies are needed.
Discussion:
Qualcomm: take wide range of tolerance candidates and run simulation first.
China Telecom: companies choose different threshold to compare the performance.
Ericsson: we should have high level agreement on how to derive the requirements out of those values.
ZTE: we need to run simulation first.
ZTE: if we have 8 slots, how many the offset will be added to n+1 slot compared to slot n.
Apple: there is a lot of compensation. We should not define the phase offset across the whole duration but we can discuss the offset from slot to slot.
Ericsson: we should include both accumulated and absolute. Companies can compare and decide the which one is more suitable.
Ericsson: to Apple, we do not propose to use only first DMRS for demodulation. For the BS receiver all the DMRS should be used.
Agreement:
· 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, are not precluded

Issue 1-3-3: Number of slots in a bundle for simulation/requirements
· Proposals
· Option 1: Define one EVM/tolerance value for UE supporting DMRS bundling regardless of maximum number supported slots in a bundle (QC)
· Set the maximum limit of EVM degradation with this process to apply for any amount of bundled slots (maximum number of bundled slots is UE capability as agreed in RAN1).
· Option 2: Define the requirement for a bundle with up to one certain number of repetitions (CTC)
· Option 3: Define the requirement within a time window related to maximum duration LS discussion (Ericsson)
· Recommended WF
· Encourage feedback.
	Company
	Comments

	Ericsson
	Option 3, there is dependency between the maximum duration LS reply discussion with this and thus it may be good to consider this issue together with possible consensus with maximum duration LS reply. 

	China Telecom
	We proposed option 2. In option 2, the number of repetitions for defining power/phase requirements can be used to define the length of max duration. 
With this understanding, option 2 and 3 are identical?
BTW, for option 3, we might need to replace “time window” by “max duration”, to align with the definition in RAN1. 

	Sony
	Fine with either option 2 or option 3 for now. But whether to adopt EVM needs to be discussed. 

	Huawei
	We think Option 2 could be a start. But we don’t see the necessity to define the requirements as EVM. 

	Nokia/NSB
	Is there a difference between Option 1 and Option 2? According to RAN1 agreements, the UE will never bundle DMRS across configured time windows. Hence setting a requirement within a configured time window (as per Option 3) seems equivalent to setting a requirement that applies to any number of bundled slots (as per Option 1), in practice. Both approaches would seem reasonable to us.  

	MediaTek
	There seems little (if any) difference between 1, 2 and 3 here – if there is only one test with a certain number of repetitions tested. Probably can take that basic assumption on that and agree the details later.

	ZTE
	From our understanding, we need to define the requirement to support the maximum allowed repetitions, whether we could use EVM requirement instead of phase error requirements, we could further discuss since MU/TT values for EVM requirement might also very large e.g. 1% EVM.

	Apple
	Option 3: we see this issue being related to the maximum duration discussion (issues 1-5-1 and 1-5-2)



Issue 1-3-4: Model of power variation
· Further discuss the model of power variation if existing power consistency requirements cannot be reused (in WF R4-2114992):
· Option 1: uniform distribution
· Option 2: fixed offset
· Proposals on the model
· Option 1: uniform distribution (HW, Sony, ZTE)
· Option 2: fixed offset (E///)
· Recommended WF
· For the model of explicit power offset
· Can we go with option 1 with uniform distribution?
· Note: For option 2 with fixed offset, does it mean that power offset is fixed as the same value in the 2nd, 3rd, 4th, … slot?
· For the definition of the power offset (similar discussion as for the phase offset)
· Option 1: 
· 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: 
· 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.
	Company
	Comments

	
	· For the model of explicit power offset

· For the definition of the power offset


	Ericsson
	· For the model of explicit power offset
Prefer the fixed offset. We also see the uniform distribution has not strong impact on the amplitude error tolerance on JCE performance but sees impact if it is modeled with the fixed offset. Looking at the relative power control requirements, it seems model the fixed power offset is reasonable.
· For the definition of the power offset
Option 1 seems good enough. The amplitude error is not so sensitive for uniform distribution. It should be noted that for fixed number offset, one may not apply the positive or negative all the time, otherwise the SNR will increase/decrease always so not to reflect the performance difference but pure SNR increase/decrease.

	Qualcomm
	We should not look at more than 32 slots for simulations. The actual requirement for a UE can be discussed in 1-5. 

	China Telecom
	· For the model of explicit power offset
Support option 1. 
Could the proponent of “fixed offset” clarify that: does it mean that power offset is fixed as the same value in the 2nd, 3rd, 4th, … slot, or {+x, -x, +x, -x} dB is used in the 2nd, 3rd, 4th, 5th … slot?

· For the definition of the power offset
We used option 1 in the simulation.

	Huawei
	Similar as phase offset, we think for the model of explicit power offset, Option 1 is our preference.

	Nokia/NSB
	· For the model of explicit power offset
Fine with both options.
· For the definition of the power offset
Option 1 minimizes error propagation and should be preferred.

	ZTE
	· For the model of explicit power offset
Support option 1. whether power offset have the impacts on the simulation results, lots of factors might have impacts. MCS order, channel model, operating freq etc. We need to align with typical use cases firstly.
· For the definition of the power offset
We used option 1 in the simulation. Similar as phase offset, we are open to further discuss once UE chipset could confirm which one is more aligned with practical implementation.



Discussion in Nov-04 GTW:
Summary of 1st round discussion:
· Candidate options
· For the model of explicit power offset
· Option 1: uniform distribution (HW, Sony, ZTE, CTC, Nokia)
· Option 2: fixed offset (E///, Nokia)
· For the definition of the power offset (similar discussion as for the phase offset)
· Option 1 (E///, CTC, Nokia, [ZTE]): 
· 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: 
· 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.
· Moderator’s recommendation:
· On the model of explicit power offset
· Agree to use Uniform distribution
· On the definition of the offset
· To follow the agreement for phase offset definition
Discussion:
Ericsson: we propose option 2, because we do not see too much degradation and so we propose the worst case. It is good to reflect the good UE behavior.
Huawei: we observe that power variation does not impact the performance. Either option 1 or 2 is agreeable. But we can reuse the agreement for phase offset.
China Telecom: if the number is 4dB using either fixed model or uniform mode, there would be difference in terms of requirement which is one value for boundary.
Ericsson: we should add clarification on how to model the fixed offset. It should be two values of X and –X with random selection. It better reflects the power control behavior.
Apple: What is purpose for having power variation? We are fine to follow the phase offset model. Will BS have beam management?
Ericsson: it is related how accurate the power control will be. UE may not follow the exact order for power tolerance.
Agreement:
· For model of explicit power offset for the evaluation, Option 1 (uniform distribution) is agreed.
· For definition of the power offset, Option 1 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.
· Further discuss the simulation assumption for evaluation of power offset.

Issue 1-3-5: Power consistency tolerance
· Proposed power variation based on simulation results (in WF R4-2114992):
· 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.
· Proposals 
· Option 1: 1 dB power offset with uniform distribution (0.5 dB amplitude offset) (ZTE)
· Option 2: 2 dB power offset with uniform distribution (Sony)
· Option 3: 4 dB fixed power offset (E///)
· Option 4: 4 dB power offset with uniform distribution (2 dB amplitude offset) (HW)
· Option 5: Not specify the requirement for the amplitude offset, i.e., reuse existing power consistency requirements defined in RAN4 spec. (HW, China Telecom)
· HW: the impact from power variance is negligible
· CTC: 
· When 2dB or 3.5dB of power offset with uniform distribution is modeled, there is no JCE performance degradation compared to no power offset for FR1.
· According to sub-clause 6.3.4.4 of TS 38.101-1, the aggregate power tolerance is defined as ±2.5 dB and ± 3.5 dB for PUCCH and PUSCH respectively.
· Recommended WF
· Encourage feedback.
	Company
	Comments

	Ericsson
	It depends on the modeling of power error.  We are ok with 3.5 dB though it shows 4 dB also ok to tolerate.

	Sony
	We suggest discussing this after we agree on Issue 1-3-4: Model of power variation. 

	China Telecom
	Option 5 without additional requirements is ok.

	Huawei
	We think either introduce a specific requirement or not specify is acceptable since we find the power offset is negligible. 

	MediaTek
	We also believe that the power tolerance is not the major factor impacting the JCE performance, so Option 5 is fine, but could also discuss other options.

	ZTE
	Similar comment as sony, we could further discuss it. In addition, lots of factors might have impacts. MCS order, channel model, operating freq etc. We need to align with typical use cases firstly. Based on our simulation results on MCS#2, UMA with 300ns delay spread, then performance loss is still very high. For 700MHz RMA case, it’s the same story.



Issue 1-3-6: Impact from frequency offset
· Agreements in RAN4 #100e (in WF R4-2114992):
· 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.
· Proposals
· Proposal 1: Frequency error is assumed constant for the duration provided that the maximum bundle length is not too long (QC)
· Proposal 2: Assuming full compensation of CFO at the BS receiver (HW, MTK)
· Proposal 3 (E///):
· 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.
· Recommended WF
· Can we agree proposal 1 and proposal 2?
· Encourage feedback on proposal 3.
	Company
	Comments

	Ericsson
	P1, P2 and P3 all fine with us. P2 is From BS perspective and P1 from UE perspective. P3 from test perspective and needs to be careful not compensate the phase/amplitude error in test algorithm.

	China Telecom
	Agree with proposal 1 and proposal 2.

	Huawei
	We feel both Proposal 1 and Proposal 2 are acceptable since they don’t conflict with each other. But considering the gain of JCE, we think both of them should be guaranteed and the “constant CFO” at UE should not be large.

	MediaTek
	We prefer Proposal 2 but maybe we should clarify our proposal. We do not believe that it is reasonable for the UE to be required to maintain a constant CFO across all bundled slots.

	ZTE
	We are also fine with option 1 and option 2. For option 2, to be honestly speaking, this is just simulation purpose instead of UE conformance testing purpose I think.

	
	



Issue 1-3-7: Definition of RF requirements
· Proposals
· Option 1: RAN4 discuss the following RF requirement on the UL coherent transmission  (E///)
For the joint channel estimation in uplink coverage enhancement and for the same [reference] signal transmitted repeatedly in time slots during a time window defined in Table 6.4x-1, the maximum allowable difference between the phase and amplitude of the complex received signal in first time slot in one DMRS port and those in any other time slots is listed in Table 6.4x.-1. The equalization coefficients derived in first time slot shall be used to equalize the received signal in all time slots. 
Table 6.4x-1: the maximum allowable difference between the phase and amplitude of the complex received signal in first time slot and those in any other time slots
	Difference of relative phase error
	Difference of relative power error
	Time window

	x degrees
	y dB
	z msec


· Option 2: Define UE requirement as EVM value using JCE process (QC)
· QC: Phase can not be reliably specified and tested so we propose an EVM test instead and provide way to translate the amplitude and phase discontinuity to EVM.
· Recommended WF
· Encourage feedback.
	Company
	Comments

	Ericsson
	Option 1.  the different definitions are more related to test and thus seems it needs some discussion around it.
Option 2 seems to use the equalization coefficients which is averaged over all bundled time slots. This is different with what we propose to use the first time slot equalization coefficient to equalize other time slots. The consequence may be two different EVM results based on two methods.  Seems more simulation results are needed to decide.

	China Telecom
	For option 1, after checking the RAN5 spec, yes, the Rel-15 UL-MIMO coherence conformance test is incomplete till now, since the test feasibility has not been confirmed.  Meanwhile, for Rel-15 UL-MIMO coherence, it sets requirements for 2 antenna connectors, and not sure whether the phase offset is testable for 1 antenna connector. We may need to involve TE inputs.
For option 2, it can be seen as an alternative option if option 1 is not testable. But thinking about more details about option 2, we have the following question:
Based on the proposed tolerance in the previous issues, power offset of around 3dB will be considered. In such case, would it result in very large EVM? And the EVM of “3dB power offset + 20 degree phase offset” would be similar to the EVM of “3dB power offset + 40 degree phase offset”?

	Qualcomm
	We can also define the EVM so that DMRS’s (three in a slot as per current UL RMC and we can also change that (and make RAN5 grumpy)) are used only from first slot. The point we have is that specifying and testing phase and amplitude explicitly maybe difficult. We would then need to define if we are looking at average phase and what is the measurement time window for the phase. Or are we looking at the phase of the first X samples of the first symbol the target slot compared to the reference slots last samples. 
Using existing method for EVM leverages that knowledge and we can modify the process to fit JCE. 
Our preference is option 2. But we are open to discuss details further. 

	Huawei
	From our thinking, this test is comparing the relative phase and power error of the regenerated data signal in each slot at receiver. And the test design should avoid introduce other factors which could impact the test result.
For example, if the channel estimation is conducted per JCE bundle rather than per slot, the JCE gain could be counted. If equalization coefficients of the first slot will be reused for other slots, the potential impact of channel variation may be introduced. Thus we suggest to discuss more on this issue.   

	China Telecom 2
	Update on the testability of phase offset:
· What we already know is that: the test feasibility for Rel-15 UL-MIMO coherence has not been confirmed.
· Difference of phase offset test for CovEnh JCE and UL-MIMO coherence is that: only 1Tx is considered in CovEnh test.
· Then the issue for CovEnh phase offset test is that: whether it is feasible to derive the phase offset of slot k (k=1, 2, 3,) w.r.t. slot 0 (i.e., cross-slot) from TE perspective.
· In case the answer for the above bullet is “not feasible” or “cannot confirm the feasibility”, is it possible to derive the phase offset for slot k and slot 0 separately, and then compare the delta?
It seems we need to discuss whether to involve the TE experts in RAN4 discussion. 

	MediaTek
	Option 2 initially seems most appropriate in our view, but fine to continue the discussion.

	ZTE
	 For option 2, whether we could use EVM requirement instead of phase error requirements, we could further discuss since MU/TT values for EVM requirement might also very large e.g. 1% EVM.
In addition, based on option 2, we need to revise the EVM measurement interval definition from per 10ms to per slot. This will also further increase MU. 

	Apple
	Option 1 seems to reflect the intention of the requirement quite well and is also leveraging the precendent we have from UL MIMO. We support a further look into the testability.
On Option 2, we understand that this proposes a whole new requirement on UL transmisions with coverage enhancement by bundling phase and amplitude variations into an EVM metric. Some open questions here are:
- What assumption do we place on the demodulation of the entire UL transmission (e.g. how are the DMRS signals transmitted over the entire UL opportunity used by the test equipment to demodulate PUSCH when determining the EVM of the entire JCE process?
- How does this assumption translate to base station implementations in the field?
- Assuming the JCE process spans multiple UL slots, then this new proposal places a requirement on the cumulative impact of phase/amplitude changes (which typically occur slot-to-slot) over the entire JCE process; is this consistent with existing agreements on phase & power coherence?
- Wouldn't a requirement on slot-to-slot phase & power error be more valuable to ensure that the base station can track and demodulate the UE's UL transmissions with repetitions?


Discussion in Nov-04 GTW:
Summary of 1st round discussion:
· Proposals
· Option 1: RAN4 discuss the following RF requirement on the UL coherent transmission (E///, Apple)
For the joint channel estimation in uplink coverage enhancement and for the same [reference] signal transmitted repeatedly in time slots during a time window defined in Table 6.4x-1, the maximum allowable difference between the phase and amplitude of the complex received signal in first time slot in one DMRS port and those in any other time slots is listed in Table 6.4x.-1. The equalization coefficients derived in first time slot shall be used to equalize the received signal in all time slots. 
Table 6.4x-1: the maximum allowable difference between the phase and amplitude of the complex received signal in first time slot and those in any other time slots
	Difference of relative phase error
	Difference of relative power error
	Time window

	x degrees
	y dB
	z msec


· Option 2: Define UE requirement as EVM value using JCE process (QC, [MTK])
· Translate the amplitude and phase discontinuity to EVM.
· Option 3: Need more discussion (MTK)
· Moderator’s recommendation:
· To be discussed in GTW.
Note: The DMRS used for channel estimation is discussed as another separate issue.

Discussion:
Huawei: Option 1 is good start, which is similar to the existing requirements like UL-MIMO coherence. How can differentiate the EVM from phase offset and from existing EVM for QPSK performance evaluation.
Qualcomm: Measurement uncertainty is very large. The UL-MIMO coherence requirement is not testable. EVM method provides things more testable. For option 1, are you looking at the phase of samples or slots…? Feedback from test equipment vendors?
Ericsson: we are open to discuss how to set requirements. The key for the testing is that we want to use the first DMRS for decoding and then you can observe the phase difference. In Qualcomm, you average the slots within the bundling boundary. We wonder if it can test the hardware. We need do some simulation to see how to capture the hardware impact. Regarding measurement issue, that is other aspect related to testing.
Apple: We support option 1. We do not agree to compare the phase between slot #0 and slot #k. If we agree to define the relative phase offset from slot to slot, then we can discuss the testing issue and MU issue. For EVM, we had some questions. We are also OK to keep Option 2 open for discussion.
China Telecom: we wonder if option 1 is testable. For option 2, when the power offset is large and then power offset will dominate the EVM.
Qualcomm: to Ericsson, we can discuss what we use and how to use DMRS. The principle difference between option 1 and option 2 is to define the offset explicitly or define one EVM metric to reflect those impacts. We can provide draft CRs to how to do EVM.
Tentative agreement: 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
· Encourage the test equipment vendor to provide the feedback on the testability of option 1 and option2.

Issue 1-3-8: Simulation assumptions for phase continuity and power inconsistency
· RAN4 #100e agreement (in WF R4-2114992)
· 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)
· Proposals
· Option 1: (HW)
	Duplex Mode
	FDD

	Carrier Frequency
	700MHz

	UE Velocity
	3km/h

	Channel
	TDL-C 300ns

	SCS & Bandwidth
	15kHz 10MHz

	Tx/Rx
	1T2R Low correlation

	DMRS configuration
	Type I Front-loaded & additional (Pos 2, 10)

	Waveform
	DFT-s-OFDM

	Scheduling RB and OFDM symbol
	4RB 14OS

	MCS
	0 (QPSK 120/1024)

	Repetition number
	2/4/8

	JCE bundling
	2/4/8

	Phase discontinuity model
	Uniform distribution [-40o, 40o]

	Amplitude inconsistency model
	Uniform distribution [-2dB, 2dB]

	Note
	Relative phase/power offset is added on top of each repetition except the first trans

	Metric
	PUSCH BLER


· Recommended WF
· Encourage feedback.
	Company
	Comments

	Ericsson
	Seems there are parameter discussed in previous issues. These are phase and amplitude modeling in previous WF. The MCS is 4 from some companies in WF (R4-2107881) and it also agreed that the channel BW and model for FR1 in the same WF.
FR1: TDL-C (NLoS), 30 ns or 300 ns delay spread, medium correlation
100MHz (TDD)，20MHz(FDD)
Maybe for some parameter we could reply on previous WF and no need to discuss it again?


	China Telecom
	Share the view from Ericsson.

	Sony
	Fine to go with agreed WF. We just want to point out that according to our analysis, PUCCH seems more likely to be the bottleneck than PUSCH due to the smaller number of RBs.

	Qualcomm
	Can we add criteria for the PUSCH BLER? 1 dB degradation compared to non bundled case at 10-1 BLER? 
Also, that “relative offset”, relative to previous slot or first slot? We would prefer previous slot. 
DMRS is not what we use as UL RMC currently. Can we change that to the one we use in the specification? Symbol 2, 7 and 11? 

	Huawei
	To be clarified, the “relative offset” is the current slot other than first slot relative to first slot.

	ZTE
	Regarding the MCS used, we prefer to have higher MCS since MCS#0 should be more robust to phase and power offset tolerance. Secondly, for FR1, delay spread should be 300ns, right?
In addition, why 4GHz or 3.5GHz is missing.


		
[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
· Proposals
· Option 1: The reference point for phase/amplitude tolerant requirement needs to be defined in annex F.1 in TS 38.101-1 and TS 38.101-2. (E///)
· Recommended WF
· Encourage feedback.
	Company
	Comments

	Qualcomm
	Yes the phase and amplitude, if defined explicitly as proposed will need a lot of work in some of the annexes. EVM method equally needs and then can re-use what we have in annex F.  

	Huawei
	Agree to specify the reference point, but we don’t think EVM could be directly reused here. 

	ZTE
	Also agree to specify the reference point. 

	
	

	
	



Issue 1-4-2: DMRS for channel estimation in the test
· Proposals
· Option 1: The equalization coefficients derived in first time slot shall be used to equalize the received signal in all time slots. (E///)
· Option 2: Use all DMRS’s from all the bundled slots equally for EVM requirement for UE for JCE channel estimation. (QC)
· Recommended WF
· Encourage feedback.
	Company
	Comments

	Ericsson
	Option 1. This may related to issue 1-3-7 and thus good to combining them. Thus similar comments:
Option 2 seems to use the equalization coefficients which is averaged over all bundled time slots. This is different with what we propose to use the first time slot equalization coefficient to equalize other time slots. The consequence may be two different EVM results based on two methods.  Seems more simulation results are needed to decide.

	Qualcomm
	Agree with Ericsson that we should align. Our view that the using references from all slots provides better performance.  

	Huawei
	Suggest to merge this issue with issue 1-3-7, and we have the same comments as in there.

	MediaTek
	We initially have the same view as Qualcomm on this one (Option 2), but it seems more discussion is necessary.

	ZTE
	At least for channel estimation and equalization, it should use all DMRS’s from all the bundled slots equally for JCE instead of using equalization coefficients derived in first time slot from 1st slot.



Issue 1-4-3: LS to RAN5
· Proposals
· Option 1 (E///): LS to RAN5 on CFO estimation and post equalization test for phase/amplitude discontinuity tolerance requirements with below wording:
RAN4 will introduce the UE RF requirement on the phase/amplitude continuity and has below suggestions regarding the test of this requirement:
1. The CFO estimation should be done in individual time slots, whether the averaged CFO could be done depending the constant CFO assumption for this UE requirements.
2. The phase offset caused by CFO between the UE repetition transmission should be compensated additionally in TDD band.
3. The equalization coefficients derived in first time slot shall be used to equalize the received signal in all time slots.
· Recommended WF
· Encourage feedback.
	Company
	Comments

	Qualcomm
	Agree that we should involve ran5 early here but we need to agree within ran4 first. These proposals contain some issues that are being discussed. 

	Huawei
	Before sending LS, suggest fully discussed on those points.

	ZTE
	We could postpone the discussion until we have clear agreement in RAN4.

	Apple
	Recommend closing some open issues first before involving RAN5 

	
	



Sub-topic 1-5: Maximum duration for joint channel estimation
Issue 1-5-1: What factors determine the maximum duration?
· Further discuss on following proposals, and other factor is not precluded (agreed in WF R4-2114992)
· 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 
· Proposals
· Option 1: The maximum time the UE not adjusting its frequency/time (Nokia, E///, China Telecom)
· Option 1A: at least equal to the minimum configured SSB periodicity (Nokia)
· Option 2: Phase tolerance within the duration (China Telecom)
· Nokia: not support option 2, since the discussion on JCE performance may be complicated.
· Option 3: Requirements set for the UE (QC)
· Recommended WF
· Encourage feedback.
	Company
	Comments

	Ericsson
	Option 1. 

	China Telecom
	Support option 1 + option 2. 
Comparing the option 2 and 3: 
· The common aspect is that the max duration is related to phase tolerance value.
· The difference is that whether one or multiple lengths of max duration can be considered. 


	Sony
	Option 1 and option 2. We have also observed that the channel BW impacts the phase tolerance since better channel estimation can be achieved with a larger BW.  


	Qualcomm
	Just to clarify, the LS from RAN1 says 
· 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?
So there are two things:
1. Maximum bundle for ran1 and ran2 design. 
2. Maximum bundle size for UE
The 1 we can debate and choose one large number and we propose 32.
The 2 we need to find a definition for that “” so that if UE declares capability for say 16 slots bundle, what is the testable criteria it uses to choose that. Testable criteria is Ran4 topic. 
Further the 2 is agreement in RAN1, see chairman minutes RAN1#106-bis-e: 
“The maximum value of window length L of the configured TDW should not exceed the maximum duration, which is reported as UE capability as the duration where UE is able to maintain power consistency and phase continuity subject to power consistency and phase continuity requirements.”
In this view, the option 2 and option 3 are close to same. 

	Huawei
	Option 2. 

	Nokia/NSB
	Option 1

	MediaTek
	Option 1 seems to lead to >100ms which seems very long and not very well justified in our view. So Option 2 or 3 seem similar and preferred.

	ZTE
	We are aslo fine with option 1 and option 2.



Issue 1-5-2: How long is the maximum duration?
· Options in RAN4 #100e (in WF R4-2114992)
· 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
· Proposals on the length of maximum duration
Note: the factors impacting the maximum duration are being discussed in Issue 1-5-1, and here only the exact length of the maximum duration is discussed. 
· Option 1: 8 or larger slots for 15 kHz SCS, based on the JCE performance simulation (China Telecom)
· Option 2: Use 160ms as a starting point (E///)
· Option 3: Up to UE to declare max duration as capability to meet the corresponding requirement (QC)
· Recommended WF
· Encourage feedback
	Company
	Comments

	Ericsson
	Option 2.  
For option 3, seems still a min or max value need to be defined if this is RAN1 agreement, so the numbers would be good to propose for further discussion.

	China Telecom
	Support to use Option 1 as the starting point. 
For option 2, the number is too big, and it is not possible for UE to do JCE during such a long time, right?
For option 3, agree with Ericsson that a range or a list of numbers would still be needed. 

	Qualcomm
	So we choose max of the max, we propose 32 and then a criteria for the capability. Min should be 2. 

	Huawei
	Prefer Option 1 but we don’t preclude other reasonable slot numbers at this stage. 

	Nokia/NSB
	It would better to have it expressed in ms, as suggested by Ericsson. If a number of slots is used instead, what is the counting strategy? Does this imply that the time duration is equal to 8 consecutive slots, or rather to the time duration of 8 available slots for the PUSCH/PUCCH repetitions?

	MediaTek
	8 slots for 15kHz SCS seems a reasonable starting point in terms of available slots (including gaps).

	ZTE
	We think that maximum repetition number defined in RAN1 should be baseline, whether we could further extend it, we are open for further discussion. If we cannot support maximum repetition level defined in RAN1, then what’s indication to RAN1, is that feasible or not?

	Apple
	In our understanding, the maximum duration of JCE would impact both the network and UE designs. On the network side, optimizations of receiver algorithms would determine repetitions & MCS assignment for the UE (therefore driving the max coupling loss that can be supported by the cell), and on the UE side the RF architecture to support the associated requirements on frequency accuracy. If this value is defined based on a UE capability, then we have a question on how the network would interpret the value? Can it support multiple UE types with different JCE coherency capabilities, and what is the expected network behavior?
Perhaps a more straightforward approach could be to consider defining the minimum requirements based on a single assumption while the above questions are clarified further.



Issue 1-5-3: Whether the maximum duration is dependent on the modulation order of transmission?
· Action point listed in RAN4 #100e (in WF R4-2114992)
· For modulation orders not higher than QPSK, further discuss whether the maximum duration is dependent on the modulation order of transmission or not?
· Proposals
· No (E///)
· Recommended WF
· Encourage feedback.
	Company
	Comments

	China Telecom
	Support “no”.

	Huawei
	No since it has already agreed to preclude other modulation order higher than QPSK as in the WF from last meeting.

	Nokia/NSB
	No

	MediaTek
	We do not expect much difference for modulation schemes of QPSK and lower.

	ZTE
	We think it should be no since pi/2 BPSK could be more robust to phase and power tolerance within repetitions. 



Issue 1-5-4: Whether the maximum duration is band specific?
· Agreement in RAN4 #100e (in WF R4-2114992)
· FFS on whether maximum duration is FR(frequency range) specific, and/or band specific
· Proposals
· Issue A: whether it is FR dependent
· FFS: China Telecom
· Issue B: whether it is band dependent for the same FR
· No: China Telecom, E///
· Recommended WF
· Encourage further discussion
	Company
	Comments

	
	· Issue A: whether it is FR dependent

· Issue B: whether it is band dependent for the same FR


	Ericsson
	Our understanding is that this issue is discussing the maximum duration relating to the RF related factor or not, but not the feature itself.  

	China Telecom
	Share the above understanding from Ericsson.

	Qualcomm
	Agree with Ericsson. There is the maximum for ran1 design purposes that should be one value, maybe FR dependent and maximum for one specific UE that is a capability that should be band dependent. 

	Huawei
	Also have the same understanding with Ericsson. We think it could be FR specific but may not be band independent for the same FR.

	MediaTek
	We should probably make further progress on the phase tolerance values first and then analyse what that means in terms of the need for capabilities.

	ZTE
	The same understanding as Ericsson, RAN1 defined maximum repetition number should be baseline.



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
· FFS with following options (in WF R4-2114992):
· Option 1: Yes
· Option 2: Subject to a single maximum duration
· Option 3: Needs further discussion 
· Proposals
· Option 1: Yes
· Option 2: Subject to a single maximum duration (China Telecom, E///)
· China Telecom: 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.
· E///: The support of the feature may associated with capability per band
· Option 3: Needs further discussion 
· Recommended WF
· Encourage further discussion
	Company
	Comments

	Ericsson
	To meet the phase/ampltitude tolerance may be band dependent, so feature itself is band dependent. For maximum duration, as it only valid discussion if phase/amplitude tolerance would be supported, thus maximum duration indirectly dependent on the band. And thus related to UE capability to comply/test per band basis. 
This may be confusing on the issue 1-5-4. Our understanding is that issue 1-5-4 is discussing the maximum duration relating to the RF related factor or not, but not the feature itself, thus we say no on issue 1-5-4 but yes on this issue. Hope it clarifies. 

	Qualcomm
	Max for ran1 design and max for UE as band dependent capability and UE declares if it meet criteria e.g. EVM for that bundle size. 

	Huawei
	If we are discussing for example the UE will report a single value or multiple values for a FR, we think the answer maybe the latter. And the UE could indicate all the supported values for the flexibility of gNB scheduling. 

	
	

	
	



[bookmark: _Toc79478143]Sub-topic 1-6: DL slot(s) in-between repetition
Issue 1-6: DL slot(s) in-between repetition
· Agreement in RAN4 #100e (in WF R4-2114992)
· 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.
· Reply LS  from RAN1(in LS R1-2108458):
……
In RAN1 understanding, regarding to the “downlink reception”, there are actually three scenarios: 
· Scenario 1: downlink or flexible symbols with actual DL transmission from gNB to UE, with/without DL monitoring occasion configured
· Scenario 2: downlink or flexible symbols without actual DL transmission from gNB to UE, but with DL monitoring occasion configured
· Scenario 3: downlink or flexible symbols without DL monitoring occasion configured
……
For scenario 3, one example is that some symbols are indicated (e.g., by tdd-UL-DL-ConfigurationCommon) as DL symbols, but neither PDCCH monitoring occasion is configured nor PDSCH is transmitted on those DL symbols.
RAN1 understand that, the “downlink reception” in RAN4 reply LS R4-2103393 covers scenario 1 and scenario 2 already. The question “whether ‘downlink reception’ include downlink symbols without actual DL transmission from gNB to UE and without DL monitoring” that RAN1 asking to RAN4 in R1-2104119 simply means the following
RAN1 respectfully asks RAN4 to provide answer to the following question.
Question 1: In additional to scenario 1 and 2, 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?
· Proposals
· For the case of “with DL reception (including monitoring and/or measurements)”:
· Option 1: This case will not be discussed in RAN4 anymore in Rel-17 (China Telecom)
· China Telecom: Not see the possibility to confirm the feasibility in Rel-17.
· Option 2: further study (Sony)
· 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?
· Option 1: Scenario 3 is included (China Telecom, E///, HW)
· China Telecom: Configuring no more than 13 DL symbols in-between the UL transmission is not typical TDD pattern used in the networks.
· Option 2: Scenario 3 is not included (Nokia, Sony)
· Recommended WF
· Encourage feedback, and aim to conclude in this meeting
	Company
	Comments

	
	· For the case of “with DL reception (including monitoring and/or measurements)”

· For the case of “without actual DL transmission from gNB to UE and without DL monitoring”


	Ericsson
	· For the case of “with DL reception (including monitoring and/or measurements)”
Option 2.  After the consensus of phase/amplitude tolerance, the TDD case should be revisited.

· For the case of “without actual DL transmission from gNB to UE and without DL monitoring”
Option 1.  Is this the similar with issue 1-1 that the same issue (TX OFF power) may need to discuss ?

	Sony
	· For the case of “with DL reception (including monitoring and/or measurements)”:
· Agree with Ericsson. We think it could be re-visited after we conclude the phase and amplitude tolerance. 

· 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?
· To clarify, we think when RAN4 previously replied that “No downlink reception in-between the PUSCH or PUCCH repetition in the same band for TDD case,” the case of “without actual DL transmission from gNB to UE and without DL monitoring” was not considered. 
· To our understanding, this is essentially the same as having a gap between PUSCH/PUCCH transmissions, which has been concluded as a feasible case in RAN4. Therefore, we think it is feasible to keep the phase/power continuity when DL is scheduled without actual transmission and monitoring.


	Huawei
	Prefer Option 1 for both sub-issues.

	MediaTek
	· For the case of “with DL reception (including monitoring and/or measurements)”:
· Option 1
· For the case of “without actual DL transmission from gNB to UE and without DL monitoring:
· We are actually a bit unclear about what this case actually is and whether it is operationally relevant, and what the preconditions are. Option 1 seems simplest. 




[bookmark: _Toc79478144]Sub-topic 1-7: Work plan
Issue 1-7: Work plan
· Proposals
· Updated RAN4 RF work plan for NR coverage enhancements WI in R4-2117184. (CTC)
· The work plan has been updated to capture the content of the RAN1/4 LS and RAN4 WF approved in the recent meetings.
· Recommended WF
· The updated work plan is for information, and recommended to be noted.
	Company
	Comments

	Qualcomm
	I wonder if we can decide the agenda for the shorter Jan meeting? Ok to approve this but does it then bind chair to allocate agenda for cov enh? 

	
	

	
	



[bookmark: _Toc79478145]Companies views’ collection for 1st round
Provided under each issue in section 1.2
[bookmark: _Toc79478146]Summary for 1st round
[bookmark: _Toc79478147]Open issues
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic 1-1: Requirements for non-zero gap in-between PUSCH/PUCCH transmissions
	Issue 1-1: RF requirements for the non-zero gap in-between PUSCH/PUCCH transmissions
Summary of 1st round discussion:
· Option 1: Define new transmit off power for gap symbols explicitly for Rel-17 coverage enhancement case (HW, CTC, MTK - Option 1B, QC - Option 1B)
· 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 millisecond. (HW)
· Option 1B: RAN4 should not consider power level values lower than -5dBm for PC3 / -2dBm for PC2. (MTK, QC)
· Option 2: RAN4 do not introduce new transmit off power, i.e. no requirement applies during the gap (Nokia, MTK, HW, QC, OPPO, Apple)
· Option 3: The existing OFF power level of -50dBm apply for less than 1 ms (E///, ZTE)
· FFS whether to and how to introduce measurement uncertainty
Recommendations for 2nd round:
Continue discussion, and capture the discussion outcome in the WF.

	Sub-topic 1-2: Timing adjustment impact on phase continuity
	Issue 1-2: For UE autonomous adjustment
Summary of 1st round discussion: 
· Candidate options
· Option 1: UE autonomous adjustment is not expected across the PUSCH/PUCCH transmissions (China Telecom, E///, Sony)
· China Telecom: The possible maximum change of propagation delay within a JCE bundle (up to 10.37 ns) is very small compared to the Te (Timing Error Limit, 390.63 ns) defined in TS 38.133.
· Option 2: Up to UE implementation, while maintaining the power consistency and phase continuity tolerance (Nokia, HW, Sony, QC, OPPO, Apple)
· 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.
· With either Interpretation #1 or Interpretation #2, if option 2 is agreed, option 1 is also allowed.

· 
Recommendations for 2nd round:
Further discuss and check if option 2 is agreeable. 

	Sub-topic 1-3: Requirements for phase continuity and power consistency tolerance
	Issue 1-3-1: Model of phase variation
Summary of 1st round discussion:
· On the model of explicit phase offset
· Option 1: Gaussian, std deviation (QC)
· QC: We are fine to use uniform distribution too. 
· Option 2: Uniform distribution (China Telecom, E///, HW, Sony, ZTE, QC, MTK)
GTW Agreement: 
· For the model of explicit phase offset, Option 2 uniform distribution is agreed.

· On the definition of the offset
· Option 1: (China Telecom, E///, Huawei, [ZTE])
· 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: (QC, MTK)
· 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)
GTW Agreement: 
· To evaluate the phase offset tolerance for coverage enhancement (simulation assumption):
· BS reference receiver: 
· [Use 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 and Option 2
· Compare the performance between with and without random phase offsets
Recommendations for 2nd round:
Capture the GTW agreements in the WF.

Issue 1-3-2: Phase continuity tolerance
Summary of 1st round discussion:
· Proposals based on simulation results
· Category A: With absolute offset w.r.t. slot 0, and uniform distribution
· Option A1: [-10, 10] to [-20, 20] degrees (ZTE)
· Option A2: [-20, 20] degrees (China Telecom)
· Option A3: [-30, 30] degrees (MTK)
· Option A4: [-35, 35] degrees (E///)
· Option A5: [-40, 40] degrees (HW, Sony)
· Option A6: Take the average of results from different companies (HW)
· Category B: With accumulated offset w.r.t. slot 0, and uniform distribution
· Option B1: [-20, 20] or [-40, 40] degrees with uniform distribution (QC)
· QC: Correspond to 12 or 24 degrees with Gaussian distribution. The phase is allowed to accumulate, e.g., result in to 3x phase difference between 1st and 4th slot.
GTW Agreement:
· 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, are not precluded
Recommendations for 2nd round:
Capture the GTW agreements in the WF.

Issue 1-3-3: Number of slots in a bundle for simulation/requirements
Summary of 1st round discussion:
· Proposals
· Option 1: Define one EVM/tolerance value for UE supporting DMRS bundling regardless of maximum number supported slots in a bundle (QC)
· Set the maximum limit of EVM degradation with this process to apply for any amount of bundled slots (maximum number of bundled slots is UE capability as agreed in RAN1).
· Option 2: Define the requirement for a bundle with up to one certain number of repetitions (CTC, Sony, HW)
· CTC: The number of repetitions for defining power/phase requirements can be used to define the length of max duration.
· Option 3: Define the requirement within maximum duration a time window related to maximum duration LS discussion (Ericsson, Sony, Apple)
· Moderator’s observation:
· Some companies don’t see the difference between option 2 and 3, and some companies don’t see the difference among all 3 options.
· For simulating phase offset impact, the numbers of repetitions have been agreed in Thur GTW.
· For requirements, the issue is related to the length of maximum duration discussed in Issue 1-5-2. 
Recommendations for 2nd round:
· On hold the discussion.

Issue 1-3-4: Model of power variation
Summary of 1st round discussion:
· Candidate options
· For the model of explicit power offset
· Option 1: uniform distribution (HW, Sony, ZTE, CTC, Nokia)
· Option 2: fixed offset (E///, Nokia)
· For the definition of the power offset (similar discussion as for the phase offset)
· Option 1 (E///, CTC, Nokia, [ZTE]): 
· 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: 
· 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.
GTW Agreement:
· For model of explicit power offset for the evaluation, Option 1 (uniform distribution) is agreed.
· For definition of the power offset, Option 1 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.
· Further discuss the simulation assumption for evaluation of power offset.
Recommendations for 2nd round:
· Capture the GTW agreements in the WF.
· Further discuss other necessary simulation assumptions for evaluation of power offset, e.g., to reuse the criterion or define new criterion to derive the tolerance and number of repetitions used for phase offset evaluation. 

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 (ZTE)
· Option 2: 2 dB power offset with uniform distribution (Sony)
· Option 3: 4 dB power offset with uniform distribution (HW)
· Option 4: 4 dB fixed power offset (E///)
· Option 5: Not specify the requirement for the amplitude offset, i.e., reuse existing power consistency requirements defined in RAN4 spec. (HW, China Telecom, MTK)
· The impact from power variance is negligible.
· Moderator’s observation:
· When uniform distribution is modeled, majority companies’ observation is that no obvious JCE performance degradation due to power offset. When fixed offset is modeled, one company observe that 4 dB can be tolerated from JCE receiver.
Recommendations for 2nd round:
List the range of power offsets for simulation in the WF.

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 (QC, E///, CTC, HW, ZTE)
· MTK: Not reasonable for the UE to be required to maintain a constant CFO across all bundled slots.
· Proposal 2: Assuming full compensation of CFO at the BS receiver (HW, MTK, E///, CTC, ZTE)
· Proposal 3 (E///):
· 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.
Tentative agreements:
· Agree on the above Proposal 2, i.e., assuming full compensation of CFO at the BS receiver.
Recommendations for 2nd round:
· Capture the tentative agreements in the WF.
· For Proposal 1, further discuss whether it is agreeable in round 2.
· For Proposal 3, no other company provided comment in round 1, perhaps we can first focus on other related issues like Issue 1-3-7A (DMRS for channel estimation in the test).

Issue 1-3-7: Definition of RF requirements
Summary of 1st round discussion:
· Proposals
· Option 1: RAN4 discuss the following RF requirement on the UL coherent transmission (E///, Apple)
For the joint channel estimation in uplink coverage enhancement and for the same [reference] signal transmitted repeatedly in time slots during a time window defined in Table 6.4x-1, the maximum allowable difference between the phase and amplitude of the complex received signal in first time slot in one DMRS port and those in any other time slots is listed in Table 6.4x.-1. The equalization coefficients derived in first time slot shall be used to equalize the received signal in all time slots. 
Table 6.4x-1: the maximum allowable difference between the phase and amplitude of the complex received signal in first time slot and those in any other time slots
	Difference of relative phase error
	Difference of relative power error
	Time window

	x degrees
	y dB
	z msec


· Option 2: Define UE requirement as EVM value using JCE process (QC, [MTK])
· Translate the amplitude and phase discontinuity to EVM.
· Option 3: Need more discussion (MTK)
Tentative agreement in GTW: 
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
· Encourage the test equipment vendor to provide the feedback on the testability of option 1 and option2.
Recommendations for 2nd round:
Check if any update on the GTW tentative agreements is needed, and capture an agreeable version in the WF.

Issue 1-3-7A: DMRS for channel estimation in the test
(Note: the Issue 1-4-2 was moved here as Issue 1-3-7A)
Summary of 1st round discussion:
· Proposals
· Option 1: The equalization coefficients derived in first time slot shall be used to equalize the received signal in all time slots. (E///)
· Comment to Option 1: the potential impact of channel variation among slots may be introduced (HW)
· Option 2: Use all DMRS’s from all the bundled slots equally for JCE channel estimation. (QC, [MTK], ZTE)
· Comment to Option 2: JCE gain could be counted (HW)
· Option 3: Need further discussion (HW, MTK)
Recommendations for 2nd round:
· Capture the candidate options in the WF.
· Continue clarifying and discussing the options.

Issue 1-3-8: Simulation assumptions for phase continuity and power inconsistency
· RAN4 #100e agreement (in WF R4-2114992)
· 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)
Summary of 1st round discussion:
· Huawei suggested to further align the simulation assumptions, and other companies provided alternative options on carrier frequency, DMRS configuration, MCS.
· Generally speaking, there is no need to align all the parameters, since there will be various typical scenarios in practical. Even if all the parameters are aligned, not all companies will have identical simulation results.
Recommendations for 2nd round:
· In addition to the parameters agreed in previous RAN4 meetings and agreed under Issue 1-3-1/2/4/5 in this meeting, companies can comment whether any other parameters are really essential to be aligned, e.g., SCS for FR1 and FR2?


	Sub-topic 1-4: Measurement for phase continuity and power consistency tolerance
	Issue 1-4-1: Reference point for phase/amplitude tolerance test
Summary of 1st round discussion:
· Proposals
· Option 1: The reference point for phase/amplitude tolerant requirement needs to be defined in annex F.1 in TS 38.101-1 and TS 38.101-2. (E///, HW, ZTE)
· Option 2: For EVM method, re-use what we have in annex F. (QC)
Recommendations for 2nd round:
· On hold pending on the conclusion of Issue 1-3-7 on Definition of RF requirements.

Issue 1-4-3: LS to RAN5
Summary of 1st round discussion:
· Proposals
· Option 1 (E///): LS to RAN5 on CFO estimation and post equalization test for phase/amplitude discontinuity tolerance requirements with below wording:
RAN4 will introduce the UE RF requirement on the phase/amplitude continuity and has below suggestions regarding the test of this requirement:
1. The CFO estimation should be done in individual time slots, whether the averaged CFO could be done depending the constant CFO assumption for this UE requirements.
2. The phase offset caused by CFO between the UE repetition transmission should be compensated additionally in TDD band.
3. The equalization coefficients derived in first time slot shall be used to equalize the received signal in all time slots.
· Option 2: On hold and allow more discussion in RAN4 first (QC, HW, ZTE)
Recommendations for 2nd round:
· On hold the discussion


	Sub-topic 1-5: Maximum duration for joint channel estimation
	Issue 1-5-1: What factors determine the maximum duration?
Summary of 1st round discussion:
· Proposals
· Option 1: The maximum time the UE not adjusting its frequency/time (Nokia, E///, China Telecom, Sony, Nokia, ZTE)
· Option 1A: at least equal to the minimum configured SSB periodicity (Nokia)
· Option 2: Phase tolerance within the duration (China Telecom, Sony, QC, HW, MTK, ZTE)
· QC, MTK: Option 2 and 3 are close to the same
· Option 3: Requirements set for the UE (QC, MTK)
· Option 4: Channel BW (Sony)
· Sony: Better channel estimation can be achieved with a larger BW

· 
Recommendations for 2nd round:
· Further check if it is agreeable that Option 2 is one factor impacting the maximum duration.
· 
· Further discuss other option(s). 

Issue 1-5-2: How long is the maximum duration?
Summary of 1st round discussion:
· Proposals on the length of maximum duration
· Option 1: 8 or larger slots for 15 kHz SCS as starting point, and other reasonable numbers are not precluded (China Telecom, HW, MTK)
· Option 2: Up to UE to declare max duration as capability to meet the corresponding requirement, and the max duration is in the range of [2, 32] slots (QC)
· Option 3: Use 160 ms as a starting point (E///)
· Option 4: Define the minimum requirements based on a single assumption (Apple)

· 
· 
Recommendations for 2nd round:
· Further check if the following is agreeable:
· 8 or larger slots as starting point, and the final number(s) will be further discussed in RAN4.
· Note: The number of slots 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?
· Proposals
· No (E///, China Telecom, HW, Nokia, MTK, ZTE)
Tentative agreements:
· No
· Note: It has been agreed to only focus on the modulation orders not higher than QPSK.
Recommendations for 2nd round:
· Capture the tentative agreements in WF and LS.

Issue 1-5-4: Whether the length of maximum duration is band specific?
Summary of 1st round discussion:
· Proposals
· Issue A: whether it is FR dependent
· Maybe: QC, HW
· FFS: China Telecom
· Issue B: whether it is band dependent for the same FR
· No: China Telecom, E///, HW
· Need further discussion: MTK
Recommendations for 2nd round:
· Further discuss

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 (China Telecom, E///)
· China Telecom: 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.
· E///: 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) (QC, HW)
Recommendations for 2nd round:
· Further discuss


	Issue 1-6: DL slot(s) in-between repetition
	Issue 1-6: DL slot(s) in-between repetition
Summary of 1st round discussion:
· For the case of “with DL reception (including monitoring and/or measurements)”:
· Option 1: This case will not be discussed in RAN4 anymore in Rel-17 (China Telecom, MTK, HW)
· Option 2: further study (Sony, E///)
· 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?
· Option 1: Scenario 3 is included (China Telecom, E///, HW, MTK)
· China Telecom: Configuring no more than 13 DL symbols in-between the UL transmission is not typical TDD pattern used in the networks.
· Option 2: Scenario 3 is not included (Nokia, Sony)
· Sony: this is essentially the same as having a gap between PUSCH/PUCCH transmissions, which has been concluded as a feasible case in RAN4.
Recommendations for 2nd round:
· Further discuss


	Sub-topic 1-7: Work plan
	Issue 1-7: Work plan
Recommendations for 2nd round:
Revise the work plan for Q1 2022 RAN4 meetings, by taking into account the progress in this meeting.
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0.1 [bookmark: _Toc79478150]1st round 
New tdocs
	Title
	Source
	Comments

	Reply LS on PUCCH and PUSCH transmissions
	Qualcomm Incorporated
	To: RAN1

	WF on phase continuity and power consistency for PUCCH and PUSCH transmissions
	Huawei, HiSilicon
	

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2117184
	Updated RAN4 RF work plan for NR coverage enhancements WI
	China Telecom
	Revised
	

	R4-2117185
	On phase continuity and power consistency tolerance
	China Telecom
	Revised
	A draft revision with more simulation results has been uploaded in the inbox. 

	R4-2117186
	On maximum duration for joint channel estimation
	China Telecom
	Noted
	

	R4-2117187
	On UE autonomous adjustment and DL symbol(s) in-between transmission
	China Telecom
	Noted
	

	R4-2117475
	Discussion on the definition of downlink reception in RAN1 LS
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2117476
	Discussion on RF requirements for non-scheduled gap
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2117477
	Discussion on maximum duration for joint channel estimation
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2117478
	Discussion on UE autonomous timing advance (TA) adjustment
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2117617
	Views on phase continuity and power consistency for PUSCH and PUCCH repetition
	Sony
	Noted
	

	R4-2118981
	On measurement of the TX coherent transmission
	Ericsson
	Noted
	

	R4-2118982
	On JCE phase continuity and power consistency tolerance for PUCCH and PUSCH
	Ericsson
	Noted
	

	R4-2118983
	RF impact on non-scheduled gap
	Ericsson
	Noted
	

	R4-2118984
	simulation updated results for phase tolerance for PUSCH  repetition
	Ericsson
	Noted
	

	R4-2118985
	LS reply On maximum duration of phase continuity and power consistency for PUCCH and PUSCH repetition
	Ericsson
	Noted
	

	R4-2118986
	LS reply on PUCCH and PUSCH repetition
	Ericsson
	Noted
	

	R4-2119089
	On phase continuity for multiple transmissions
	Huawei Technologies France
	Noted
	

	R4-2119193
	Discussion on phase discontinuity and power inconsistency tolerance across different repetitions
	ZTE Corporation
	Noted
	

	R4-2119494
	UE requirement for phase continuity
	Qualcomm Incorporated
	Noted
	

	R4-2119495
	Simulation results and criterias for setting requriements for UE
	Qualcomm Incorporated
	Noted
	

	R4-2119504
	Remaining open issues on coverage enhancements
	MediaTek (Chengdu) Inc.
	Noted
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

0.2 [bookmark: _Toc79478151]2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-210xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-210xxxx
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
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Contact information
	Company
	Name
	Email address

	
	
	



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)

image1.emf
0

0.002

0.004

0.006

0.008

0.01

0.012

0.014

0.016

0.018

-50 -40 -30 -20 -10 0 10 20 30 40 50

Chart Title


