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1. Introduction
The RAN4 RF work on NR coverage enhancements WI was started from RAN4 #98e meeting in January 2021. Based on the open issues identified, this contribution provides a work plan for the future meetings.
In addition, till now there are already several LS exchange between RAN1 and RAN4, and many RAN4 internal agreements captured in the WF. To better track those agreements, the RAN1/4 LS and WF approved in previous meetings are summarized in the Annex of this contribution.
2. Work Plan

· RAN4 #100e (Aug 2021)
· Non-zero un-scheduled gap in-between repetitions
· Conclude on whether maximum X can be 14OS or 1ms for different SCS
· Further discuss whether new RF requirements for UE during the gap are needed

· Non-zero gap with other uplink transmissions
· Further discuss and provide final view to RAN1
· TA adjustment impact on phase continuity
· Conclude and provide final view to RAN1
· Tolerance of phase continuity and amplitude consistency
· List the candidate values for the tolerances
· DL slot(s) in-between repetition
· Further discuss the feasibility
· Maximum duration for joint channel estimation
· Discuss and provide feedback to RAN1
· RAN4 #101e (Nov 2021)
· Non-zero gap in-between repetitions
· Further discuss and conclude on whether new RF requirements for UE during the gap are needed

· TA adjustment impact on phase continuity
· TBD pending on whether further work is needed based on RAN4 #100e agreement
· Tolerance of phase continuity and amplitude consistency
· Down-select the candidate values for the tolerances
· DL slot(s) in-between repetition
· Conclude on the feasibility
· Maximum duration for joint channel estimation
· Discuss and provide final view to RAN1

· RAN4 spec impact and CR structure

· Discuss and initial agreement

Note: RAN1 Rel-17 is scheduled to be frozen at Dec 2021.

· RAN4 #101(e)-bis (Jan 2022)
· Tolerance of phase continuity and amplitude consistency
· Conclude on the tolerances for the applicable scenarios
· Further discuss all the remaining open issues

· Endorse RAN4 CRs

· RAN4 #102(e) (Feb - Mar 2022)
· Finalize all the technical issues

· Agree on RAN4 CRs

3. References

[1]  R4-2103341, Email discussion summary for [98e][155] NR_reply_LS_Part_2, RAN4 #98e, Jan - Feb 2021.
[2]  R4-2105477, Email discussion summary for [98-bis-e][140] NR_cov_enh, RAN4 #98e-bis, Apr 2021.
[3]  R4-2107957, Email discussion summary for [99-e][147] NR_cov_enh, RAN4 #99e, May 2021.
Annex A: Summary of agreements in previous meetings
A.1

List of RAN1 LS to RAN4

A.1.1  R1-2009784, LS on PUCCH and PUSCH repetition (RAN1 #103e, Oct - Nov 2020)
1. Overall Description:

In the study of coverage enhancement in Rel-17, DMRS bundling cross PUCCH or PUSCH is identified as a potential scheme to enhance PUCCH or PUSCH coverage. For RAN1 to further study the DMRS bundling scheme, RAN1 made the following agreement to ask feedback from RAN4 on the conditions for UE to keep phase continuity and same power level (with certain tolerance level) cross PUCCH or PUSCH repetitions. 

Agreements: For DMRS bundling cross PUCCH or PUSCH repetitions, send an LS to RAN4 to ask the following 
· Under what conditions UE can keep phase continuity cross PUCCH or PUSCH repetitions 

· Whether back-to-back PUCCH or PUSCH repetitions is one of the conditions required to keep phase continuity cross the repetitions

· Power control tolerance level cross PUCCH or PUSCH repetitions

2. Actions:

RAN1 respectfully asks RAN4 to provide answers to the following questions

· Question 1: Under what conditions UE can keep phase continuity cross PUCCH or PUSCH repetitions 

· Question 2: Whether back-to-back PUCCH or PUSCH repetitions is one of the conditions required to keep phase continuity cross the repetitions

· Question 3: Under what conditions UE can meet the power control tolerance level cross PUCCH or PUSCH repetitions

A.1.2  R1-2104119, Reply on LS on PUCCH and PUSCH repetition (RAN1 #104e-bis, Apr 2021)
1. Overall Description:

In LS R1-2102298 (R4-2103393), RAN1 received the following question from RAN4. 
Question from RAN4 to RAN1: For analysis for the amount of tolerable phase change between repetitions, RAN4 respectably asks RAN1 if RAN1 has specific scenario what RAN4 should focus in their study? (e.g contiguous/non-contiguous transmission, within one time slot or multiple time slots, TDD band or FDD band etc)
RAN1 has discussed the issues raised in this question and would like to provide the following answers to RAN4. 

For PUSCH transmission, the following use cases are considered in RAN1. Among the following cases, RAN1 suggest RAN4 to deprioritize use case 5a for PUSCH transmission.
   Use case 1: back-to-back PUSCH transmissions within one slot.

   Use case 2: non-back-to-back PUSCH transmissions within one slot.

‐   Use case 2a: no uplink transmission in the middle of two PUSCH transmissions

‐   Use case 2b: other uplink transmissions in the middle of two PUSCH transmissions

   Use case 3: back-to-back PUSCH transmissions across consecutive slots.

   Use case 4: non-back-to-back PUSCH transmissions across consecutive slots.

‐   Use case 4a: no uplink transmission in the middle of two PUSCH transmissions

‐   Use case 4b: other uplink transmissions in the middle of two PUSCH transmissions

   Use case 5: PUSCH transmissions across non-consecutive slots.

‐   Use case 5a: no uplink transmission in the middle of two PUSCH transmissions 

‐   Use case 5b: other uplink transmissions in the middle of two PUSCH transmissions

Note: RAN1 assumes “back-to-back PUSCH transmission” has zero gap in-between adjacent PUSCH transmissions.

Note: intervening “other uplink transmissions” can be either on the same component carrier or a different component carrier. 

For PUCCH repetitions, the following use cases are considered in RAN1. Among the following cases, RAN1 suggest RAN4 to prioritize the study on use case 3, 4a, 4b, and 5b for PUCCH repetitions. 

   Use case 1: back-to-back PUCCH repetitions within one slot.

   Use case 2: non-back-to-back PUCCH repetitions within one slot.

‐   Use case 2a: no uplink transmission in the middle of two PUCCH repetitions 
‐   Use case 2b: other uplink transmissions in the middle of two PUCCH repetitions 
   Use case 3: back-to-back PUCCH repetitions across consecutive slots.

   Use case 4: non-back-to-back PUCCH repetitions across consecutive slots.

‐   Use 4a: no uplink transmission in the middle of two PUCCH repetitions 
‐   Use 4b: other uplink transmissions in the middle of two PUCCH repetitions 
   Use case 5: PUCCH repetitions across non-consecutive slots.

‐   Use case 5a: no uplink transmission in the middle of two PUCCH repetitions

‐   Use case 5b: other uplink transmissions in the middle of two PUCCH repetitions

Note: RAN1 assumes “back-to-back PUCCH repetitions” has zero gap in-between adjacent PUCCH repetitions.

Note: intervening “other uplink transmissions” can be either on the same component carrier or a different component carrier. 

In additional, RAN1 also discussed a few more related aspects on PUCCH repetitions and PUSCH transmissions. RAN1 respectfully asks RAN4 to provide answers to the following questions. 
Question 1: In addition to the conditions provided in R4-2103393, can RAN4 please confirm that “Applying the same TPMI precoder across PUSCH transmissions” is also a necessary condition to keep phase continuity across PUSCH transmissions? 

Question 2: Whether “no TA adjustment in between PUCCH transmissions or PUSCH transmissions” is another necessary condition to keep phase continuity across PUCCH repetitions or PUSCH transmissions?

Question 3: There are two different interpretation in RAN1 regarding the “downlink reception” in “No downlink reception in-between the PUSCH or PUCCH repetition in the same band for TDD case” (in R4-2103393)

1) “downlink reception” refers to downlink symbols with actual DL transmission from gNB to UE.

2) “downlink reception” refers to downlink symbols with actual DL transmission from gNB to UE and/or downlink symbols without actual DL transmission from gNB to UE and/or no DL monitoring occasions configured.

Can RAN4 please confirm which interpretation is correct?

2. Actions:

RAN1 respectfully asks RAN4 to take the above information into account in their work on NR coverage enhancement. 

RAN1 respectfully asks RAN4 to provide answers to the following questions.

Question 1: In addition to the conditions provided in R4-2103393, can RAN4 please confirm that “Applying the same TPMI precoder across PUSCH transmissions” is also a necessary condition to keep phase continuity across PUSCH transmissions? 
Question 2: Whether “no TA adjustment in between PUCCH transmissions or PUSCH transmissions” is another necessary condition to keep phase continuity across PUCCH repetitions or PUSCH transmissions?

Question 3: There are two different interpretation in RAN1 regarding the “downlink reception” in “No downlink reception in-between the PUSCH or PUCCH repetition in the same band for TDD case” (in R4-2103393)

1) “downlink reception” refers to downlink symbols with actual DL transmission from gNB to UE.

2) “downlink reception” refers to downlink symbols with actual DL transmission from gNB to UE and/or downlink symbols without actual DL transmission from gNB to UE and/or no DL monitoring occasions configured.

Can RAN4 please confirm which interpretation is correct?

A.1.3  R1-2106212, LS on joint channel estimation for PUSCH and PUCCH (RAN1 #105e, May 2021)
1. Overall Description:

RAN1 has discussed the maximum duration for joint channel estimation for PUSCH and PUCCH in RAN1#105-e meeting. RAN1 respectfully asks RAN4 to provide answers to the following questions.

· 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?

· What factors determine the maximum duration?

· Whether the maximum duration should be the same for different cases for both PUSCH and PUCCH?

· Whether the maximum duration is dependent on the modulation order of transmission, e.g., QPSK, 16QAM, 64QAM? 

· Whether the maximum duration is dependent on UL waveform (DFT-s-OFDM vs. OFDM)?

· Whether the maximum duration is band specific?

· 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

2. Actions:

To RAN WG4:

ACTION: 
RAN1 respectfully asks RAN4 to provide answers to the following questions.

· 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?

· What factors determine the maximum duration?

· Whether the maximum duration should be the same for different cases for both PUSCH and PUCCH?

· Whether the maximum duration is dependent on the modulation order of transmission, e.g., QPSK, 16QAM, 64QAM? 

· Whether the maximum duration is dependent on UL waveform (DFT-s-OFDM vs. OFDM)?

· Whether the maximum duration is band specific?

· 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

A.2

List of RAN4 reply LS to RAN1

A.2.1  R4-2103393, Reply on LS on PUCCH and PUSCH repetition (RAN4 #98e, Jan - Feb 2021)
1. Overall Description:

Ran4 has discussed the phase continuity and concluded that the cases where continuity is lost in repetitions.

Questions from RAN1 with answers from RAN4

· Question 1: Under what conditions UE can keep phase continuity cross PUCCH or PUSCH repetitions 

· RAN4 Answer for question 1: If the following conditions are met

· Modulation order does not change.

· RB allocation in terms of length and frequency position should not be changed, and intra-slot and inter-slot frequency hopping is not enabled within a repetition bundle.
· No change on transmission power level of its own CC, i.e., no change on the power control parameters specified in TS 38.213, and also when own CC is not impacted by other concurrent CC(s) that are configured for inter-band CA or DC for same UE with dynamic power sharing and no change in any configured CC s that are part of configured intra-band uplink CA or DC. 
· No UL beam switching for FR2 UE occurs

· Question 2: Whether back-to-back PUCCH or PUSCH repetitions is one of the conditions required to keep phase continuity cross the repetitions.

· RAN4 Answer for question 2: 

· For back-to-back transmissions with zero gap in-between adjacent transmissions, the conditions under Q1 need to be met to maintain phase continuity. 

· For non-back-to-back transmission with non-zero gap in-between adjacent transmissions, RAN4 concluded that at least following additional condition also need to be met in addition to the conditions under Q1: 

· No downlink reception in-between the PUSCH or PUCCH repetition in the same band for TDD case
· In scenario of no more than X un-scheduled OFDM symbols in-between the PUSCH or PUCCH repetition (e.g., X = 0, 1, 2, …, 14), and scenario of other physical signals/channels in-between PUCCH or PUSCH repetitions from the UE perspective, e.g., SRS or PUCCH transmission in-between the PUSCH repetition for the UE, RAN4 is still discussing if X can be non-zero value and UE can maintain phase continuity  
· Question 3: Under what conditions UE can meet the power control tolerance level cross PUCCH or PUSCH repetitions

· RAN4 answer 3: If the conditions for phase continuity cross PUSCH or PUCCH repetitions are fulfilled, the same power level (with certain tolerance level) can also be achieved. The certain tolerance level is still under discussion in RAN4.
RAN4 has also discussed that in order to quantify the phase discontinuity tolerance, more understanding is needed how much phase can change between two transmissions and how long gap in time between two repetitions is possible. For this issue RAN4 would like to ask RAN1 

Question from RAN4 to RAN1: For analysis for the amount of tolerable phase change between repetitions, RAN4 respectably asks RAN1 if RAN1 has specific scenario what RAN4 should focus in their study? (e.g contiguous/non-contiguous transmission, within one time slot or multiple time slots, TDD band or FDD band etc)

2. Actions:

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

Question 4: For analysis for the amount of tolerable phase change between repetitions, RAN4 respectably asks RAN1 if RAN1 has specific scenario what RAN4 should focus in their study?  
A.2.2  R4-2105417, Reply LS on PUCCH and PUSCH repetition (RAN4 #98e-bis, Apr 2021)
1
Overall description

RAN4 has continued the discussion about the open items in previous reply on the same topic as highlighted below:

· In scenario of no more than X un-scheduled OFDM symbols in-between the PUSCH or PUCCH repetition (e.g., X = 0, 1, 2, …, 14), and scenario of other physical signals/channels in-between PUCCH or PUSCH repetitions from the UE perspective, e.g., SRS or PUCCH transmission in-between the PUSCH repetition for the UE, RAN4 is still discussing if X can be non-zero value and UE can maintain phase continuity  

· RAN4 answer 3: If the conditions for phase continuity cross PUSCH or PUCCH repetitions are fulfilled, the same power level (with certain tolerance level) can also be achieved. The certain tolerance level is still under discussion in RAN4.
RAN4 confirms the feasibility of phase continuity and power consistency for non-zero un-scheduled gap case for a gap less than 14 symbols when UE is not required to meet the existing off power requirements. Whether new or existing off power requirements for shorter duration than 1 msec as well as the maximum value of X un-scheduled symbols will be introduced are pending on further RAN4 discussions. For the case with other UL channels in between repetitions, at least if the other scheduled signals/channels during the non-zero gap have the same settings in antenna port, occupied PRBs and UL power than the repeated transmission signals/channels, it is feasible to maintain the phase continuity and power consistency across the repetitions. 

For the phase tolerance level, RAN4 is planning to perform further studies in following meetings.
2
Actions

To RAN1
ACTION: 
To RAN1

RAN4 respectfully asks RAN1 to the above information in account in their work
A.2.3  R4-2107880, Reply LS on PUCCH and PUSCH repetition (RAN4 #99e, May 2021)
1
Overall description

RAN4 has continued discussing the un-scheduled gap consisting of unscheduled symbols between two PUCCH repetitions or PUSCH transmissions and reached a conclusion that it is feasible for UE to maintain phase continuity when the gap is 13 symbols or less. RAN4 is still discussing the feasibility of 14 symbols or 1 ms for different SCSs for the un-scheduled gap. Main drawback RAN4 sees with long gaps is UE energy efficiency since it needs to maintain TX parts active but UE is not transmitting and the issue of existing OFF power requirements not being satisfied for less 1ms duration. 

If new RF requirements for UE during the gap are needed, is under discussion in RAN4.

Regarding questions from RAN1 in R1-2104119

· RAN1 Question 1:

· In addition to the conditions provided in R4-2103393, can RAN4 please confirm that “Applying the same TPMI precoder across PUSCH transmissions” is also a necessary condition to keep phase continuity across PUSCH transmissions?

RAN4 Answer is that applying the same TPMI precoder across PUSCH transmissions is necessary condition to apply joint channel estimation.
· RAN1 Question 2: 

· Whether “no TA adjustment in between PUCCH transmissions or PUSCH transmissions” is another necessary condition to keep phase continuity across PUCCH repetitions or PUSCH transmissions?

RAN4 Answer is that TA adjustment and UE uplink timing autonomous adjustments cause the phase to change. RAN4 is still investigating the full impacts of the detailed scenarios, and will provide a final view about this at the next RAN4 meeting.

· RAN1 Question 3: 

· There are two different interpretation in RAN1 regarding the “downlink reception” in “No downlink reception in-between the PUSCH or PUCCH repetition in the same band for TDD case” (in R4-2103393)

1) “downlink reception” refers to downlink symbols with actual DL transmission from gNB to UE.

2) “downlink reception” refers to downlink symbols with actual DL transmission from gNB to UE and/or downlink symbols without actual DL transmission from gNB to UE and/or no DL monitoring occasions configured.

Can RAN4 please confirm which interpretation is correct?

1) RAN4 Answer is that

2) The “downlink reception” means downlink symbols with actual DL transmission from gNB to UE and/or DL monitoring with the assumption that UE is receiving information.

3) Regarding whether “downlink reception” include downlink symbols without actual DL transmission from gNB to UE and without DL monitoring, it would be helpful if RAN1 could provide more information on the exact scenario.

4) Phase discontinuity tolerance LLS is ongoing in RAN4 study and conditions of whether the phase continuity can be maintained in TDD case that has downlink reception in-between the PUSCH or PUCCH repetition could be revisited in future meeting with consideration of phase discontinuity tolerance.  RAN4 is also still checking whether there are any optional UE antenna configurations where a UE could overcome this problem and still gain from using the feature
2
Actions

To RAN1

ACTION: 


RAN4 asks RAN1 to take above information in to account in their work. 

RAN4 also asks RAN1 to provide more information on the scenario when “downlink reception” from UE point of view includes downlink symbols without actual DL transmission from gNB to UE and UE is not assumed to do DL monitoring?
A.3

List of RAN4 WF

A.3.1  R4-2103363, WF on phase continuity and power consistency for PUCCH and PUSCH repetition (RAN4 #98e, Jan - Feb 2021)
[image: image1.jpg]WF1: phase continuity for PUCCH and PUSCH repetition

* RAN4 further study on following issues for phase continuity across repetition:
* phase continuity when there is X un-scheduled UL OFDM symbols in-between the
PUSCH and PUCCH repetition, it is encouraged to study on following aspects:
» Whether phase continuity can be maintained if off power is not required on the un-scheduled symbols
» Other possible conditions
» Value of X in relation to the phase continuity tolerance

* Amount of Phase continuity tolerance across repetition when all phase continuity
conditions agreed by RAN4 is met, following aspects can be considered:

» Phase drifting from UE implementation aspect: e.g. frequency error
- ¥ t t I Y €

» Other aspects are not precluded




A.3.2  R4-2105418, WF on phase continuity and power consistency for PUCCH and PUSCH repetition (RAN4 #98e-bis, Apr 2021)
[image: image2.jpg]WF1: Non-zero un-scheduled gap

¢ Issue 1-1-1: Non-zero un-scheduled gap

« Proposals
» Option 1: Feasible
» Option 2: Deprioritize non-zero gap scenario

¢ Issue 1-1-1A: Length of un-scheduled gap

« Proposals
» Option 1: Less than 14 OFDM symbols
» Option 2: Up to 14 OFDM symbols

* Agreement:

* RAN4 confirms the phase can be maintained when there is non-zero un-scheduled gap in-between the PUSCH or
PUCCH repetition

« Further study on following issues:
*  Whether off power requirement can be met on the un-scheduled symbols

« The length of non-zero un-scheduled gap




[image: image3.jpg]WF2: Non-zero gap with other signals/channels

+ Issue 1-1-2: Non-zero gap with other signals/channels for the UE

« Proposals
» Option 1: Not consider these scenarios
» Option 2: A guard period before returning to the repetitions should be defined, and the length including the guard period of the
other channel in between two repetitions is less than 14 symbols.

« Agreement:

* RAN4 confirms the phase can be maintained when there is non-zero gap with other signals/channels in-between
the PUSCH or PUCCH repetition if the other signals/channels scheduled during the gap have the same
transmission setting with the repetitions, i.e. the same antenna port, RB allocation, transmission power

« Further study on following issue:

«  Whether phase continuity can be maintained if the other signals/channels power in-between the repetitions
can be different with the power of repetition or if PRB content of the channels/signals in between can be
different




[image: image4.jpg]WF3: CA and DC scenarios

+ Issue 1-1-3: PUCCH/PUSCH repetition under CA and DC scenarios

« Proposals

» Option 1: RAN4 to further check the use case and the necessity to consider phase continuity and power consistency for UL
repetition under CA and DC scenarios.

* Agreement:

« Keep the RAN4 agreements in the reply LS approved in the last meeting, and leave the decision on the applicable
use cases to RANT.




[image: image5.jpg]WF4: Phase drift mitigation methods like PT-RS insertion

* Issue 1-1-4: Phase drift mitigation methods like PT-RS insertion for FR1 and FR2

« Proposals
» Study the phase continuity for non-contiguous and contiguous transmissions and implementation phase drift issues in the
context of mitigations methods like PT-RS insertion for FR1 and FR2.

* Agreement:
* leave the decision on the PTRS insertion to RAN1.




[image: image6.jpg]WFS5: DL slot(s) in-between repetition

* Issue 1-1-5: DL slot(s) in-between repetition

« Proposals
» Use different antennas/panels for UL and DL traffic during the JCE window

* Agreement:
* RAN4 further study on the feasibility of phase continuity when there is DL slot(s) in-between repetitions




[image: image7.jpg]WF6: phase continuity tolerance

* Issue 1-2-1: Amount of phase change from UE implementation aspect

« Proposals

» The amount of phase change allowed for the UE when phase between two repetitions is considered to be contiguous shall be
less than 160 degrees.

* Issue 1-2-1: Quantification of the acceptable/required tolerance

« Proposals

» To estimate the required tolerance of the phase continuity and amplitude consistency from link performance perspective

* Agreement:

* RAN4 to evaluate the required tolerance of the phase continuity and amplitude consistency from link performance
simulation:

* RAN4 to provide simulation assumption in the next meeting

« Initial simulation result is also encouraged to be provided in the next meeting




A.3.3  R4-2107881, WF on phase continuity and power consistency for PUCCH and PUSCH repetition (RAN4 #99e, May 2021)
[image: image8.jpg]WF1: Non-zero un-scheduled gap in-between repetitions

« To maintain phase continuity and power consistency across the PUSCH transmissions or PUCCH repetitions, the value of
un-scheduled symbols in-between the repetitions up to 130S is feasible (with some TBD phase tolerance):

*  Whether maximum X can be 140S or 1ms for different SCS FFS
« Further study if new RF requirements for UE during the gap are needed
« For transmit power on the gap symbols that less than or equal to Ims, RAN4 down select solution from following options:

« Option 1: define new transmit off power for gap symbols less than or equal to Ims explicitly for Rel-17 coverage
enhancement case

« Option 2: RAN4 do not introduce new transmit off power

« Option 3: The existing OFF power requirement apply to the un-scheduled gap




[image: image9.jpg]WF2: Non-zero un-scheduled gap with other uplink transmissions

o Scenario 1: if the other scheduled signals/channels during the non-zero gap have the same settings in antenna port,
occupied PRBs and UL power than the repeated transmission signals/channels

Whether it is beneficial to define a Guard period for scenario 1:

o Option 1: In the case of different channel in between two repetitions, a guard period before returning to the
repetitions is defined. Length of guard period is Y is FFS but shall not exceed 2 symbols.

o Option 2: FFS. It is not clear why guard period can help make the phase aligned with before transmission.

e Scenario 2: If the other scheduled signals/channels during the non-zero gap have the different settings in antenna port,
occupied PRBs or UL power than the repeated transmission signals/channels

Option 1: a guard period before returning to the repetitions is defined. Guard allows also different RBs and power
levels for the other channels as agreed to be studied in the previous WF. Length of guard period is Y is FFS but shall
not exceed 2 symbols.

Option 2: Phase continuity and power consistency cannot be guaranteed.
Option 3: Further investigation is needed

o If the phase discontinuity for non-zero gap with other uplink transmission is within such tolerance value, this
case can be supported.




[image: image10.jpg]WF3: TA adjustment impact on phase continuity

For RAN1 Question 1 on TPMI change and Question 2 on TA impact: there are transmission timing errors associated with
TA adjustment and UE uplink timing autonomous adjustments. Transmission timing errors cause the phase change.

— For network commanded TA adjustments:

o It is known by both gNB side and UE side.

o FFS how to handle the transmission timing error in TA inaccuracy.
— For UE autonomous adjustments:

o FFS whether the autonomous adjustments can be handled by UE or BS and how to handle.




[image: image11.jpg]WF4: Simulation assumption for the tolerance of phase continuity and amplitude consistency(1)

* Both reference and compared cases shall inciude:
*  RF impairment modelling:
+ CFO:0.1ppm, with one of the following cases
* Casel: the same frequency error cross repetifion transmission
* Casel: the different frequency error across repetifion transmission
* Reference case shall include
+ Noexplicitly modelled Phase offset
+ NoAmpliude impairments - should consider relafive power folerance from existing specs
* Compared case shall inciude
« Explicit Phase offset
* Opion 1: Gaussian, std deviation (10° ,20° ,30° ,40° ,50° )
+ Option 2: uniform distribution

[0 ,0° 1,~ [-90° ,90° ]for BPSK
[-0° ,0° 1,~, [-40° ,40° ] for QPSK
[-0° ,0° 1, [110° ,10° ] for 160AM
+ Option 3: fixed values (10° ,20° ,30° , 40° ,50° 60° )

* Other option not preciuded
* Whether Phase noise, FFS
« Explicit Amplitude offsct

+ Option I: fixed values : 0:0.52dB

* Option 2: +0.7dB as the relative power tolerance from existing specs

* Other options not precluded
+ RANA to decide on the mefric of the simulation, following option can be considered:
+ Option I relative SNR gain due to JCE with phase discontinuity tolerance and amplitude inconsistency tolerance

*+ Option 2: TP gain due to JCE with phase discontinuity tolerance and amplitude inconsistency tolerance




[image: image12.jpg]WF4: Simulation assumption for the tolerance of phase continuity and amplitude consistency(2)

* Following assumption for PUSCH is initially aligned, encourage to down select if more than 1 configuration in one item

TDD FR1: 4GHz and 3042,
Frequency and SCS. TDD FR2: 28GH: and 120Kz,
FDD: J00MHz and 15kHz

Bandwidth 100MEHz (TDD)» 20MHz(FDD)

IEE ] 5, e 53

CP-OFDM and/or DFT-s-OFDM|

FRI: TDL-C (NLoS), 30 nsor 300 ns delay spread, medium comelation
Channel model for fink level simulation

FR2: TDL-A (NLoS), 30 ns delay spread, medium correlation

UE velocity 7| 5. or [30] kh. or 120kmh for FDD

Frequency hopping ‘With or without frequency hopping.
HARQ No HARQ




[image: image13.jpg]WF4: Simulation assumption for the tolerance of phase continuity and amplitude consistency(2)

* Assumptions for PUSCH repetition need further alignment
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[image: image14.jpg]WF4: Simulation assumption for the tolerance of phase continuity and amplitude consistency(3)
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RAN4 further study on the feasibility of phase continuity when there is DL slot(s) in-between repetitions
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