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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
WF for RAN4#103 as agreed in RAN4#102 (R4-2207020):
· UE Rx-Tx time difference measurement requirement for PRS:
· [bookmark: _Hlk101956766]FFS for requirements for fading conditions
· gNB Rx-Tx time difference measurement requirement for SRS:
· FFS for requirements for fading conditions
· UE Rx-Tx time difference measurement requirements for TRS
· FFS for channel model for requirements definition and whether to include both models
· Number of samples assumed for deriving the accuracy requirements [1 or 4]
· Interested companies are encouraged to provide simulation results for TRS based PDC for RAN4#103
· Test case work for PDC RTT UE Rx-Tx time difference measurement accuracy requirement with TRS/PRS and SRS
Agenda items for RAN4#103:
9.22	Enhanced IIoT and URLLC support	[NR_IIOT_URLLC_enh]
9.22.1	RRM core requirement maintenance	[NR_IIOT_URLLC_enh-Core]
9.22.1.1	Propagation delay compensation enhancements	[NR_IIOT_URLLC_enh-Core]
9.22.1.2	Reference point for Te requirements	[NR_IIOT_URLLC_enh-Core]
9.22.1.3	Others	[NR_IIOT_URLLC_enh-Core]
9.22.2	RRM performance requirements	[NR_IIOT_URLLC_enh-Perf]
Following Topics will be handled in this email discussion:
· Topic#1 Propagation delay compensation enhancements
· [bookmark: _Hlk101963622]Topic#2 Reference point for Te requirements
· Topic#3 RRM performance requirements

Topic #1: Propagation delay compensation enhancements
Discussion papers and CR submitted for the meeting 103-e addressing remaining Core requirements:
·  4 Tdoc’s
· 3 CRs
7 open Issues to discuss and agree in this meeting.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2208820
	vivo
	Proposal 1: No accuracy requirements under fading channel are specified for both UE Rx-Tx time difference measurement based on PRS/TRS and gNB Rx-Tx time difference measurement based on SRS.
Proposal 1a: Accuracy requirements under fading channel are specified for both UE Rx-Tx time difference measurement based on PRS/TRS and gNB Rx-Tx time difference measurement based on SRS.
Proposal 2: Measurement period requirements for PRS based UE Rx-Tx time difference measurement is TUERxTx,PRS=Nsample  *TPRS   if UE capability {N, T} is not needed for RTT-based PDC.
Proposal 3: Accuracy requirements for RTT-based PDC with TRS are based on measurements with one sample under AWGN channel.

	R4-2209235
	Huawei, HiSilicon
	Proposal 1: RAN4 waits for RAN1 conclusion on the applicable capabilities for PRS based PDC, and to revisit the requirements if necessary.
Proposal 2: Sample number for TRS based PDC is 4.
Proposal 3: Introduce a scaling factor Kgap to account for the PDC resources occasions dropped due to collision with MG.
Proposal 4a: No Rx beam sweeping factor is needed if QCL information is provided for the RS.
Proposal 4b: Define scheduling restriction if PDC RS is not QCL-ed with PDCCH or PDSCH.
Proposal 4c: Define measurement restriction if PDC RS is not QCL-ed with L1 RS.
Proposal 5: Define DRX requirements for PDC such that UE is assumed to take one sample per DRX cycle.

	R4-2209506
	Nokia, Nokia Shanghai Bell
	Proposal 1:	Consider AWGN channel and the fading channel condition defined RTT based PDC with PRS.
Observation 1: It has been agreed to only consider AWGN for the RTT based PDC gNB Rx-Tx time difference measurement requirement.
Proposal 2:	Define UE Rx-Tx time difference measurement accuracy with TRS in both AWGN and fading channels for FR1 and FR2.
Proposal 3:	Define UE Rx-Tx time difference measurement accuracy with 1 TRS measurement sample for FR1 and FR2.
Observation 2: Given the latest RAN1/2 specification for IIOT_URLLC_enh, the measurement for PDC in TS 38.133 -9.12 should be updated/corrected.
Proposal 4:	Introduce new SRS type in TS 38.133 A.3.24 for usagePDC-r17
Proposal 5:	Define test case for RTT-based PDC UE Rx-Tx time difference measurement period with PRS and TRS.
Proposal 6:	Define test case for RTT-based PDC UE Rx-Tx time difference measurement accuracy with PRS and TRS.

	
	
	



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1
Sub-topic description 
[bookmark: _Hlk101978075]Measurement period requirements for PRS based UE Rx-Tx time difference measurement:
Background (from R4-2208820):
In our understanding, UE capability {N, T} for PRS processing for supporting positioning is not needed for RTT-based PDC as the measurement is only on one serving cell and within active BWP. The processing capability would be similar between TRS and PRS. Thus, measurement period requirements for PRS should be similar as for TRS if {N, T} is not needed.
Issue 1-1: Measurement period requirements for PRS should be similar as for TRS if {N, T} is not needed?
· Proposals
· Recommended WF
· Discuss together with Sub-topic 1-2.

Sub-topic 1-2
Sub-topic description 
Applicable capabilities for PRS based PDC:
Background (from R4-2209235):
The current measurement period requirements for PRS based PDC are mostly re-used from PRS based positioning measurement, and in particular, some of the scaling factors are based on the assumption that feature group 13-1 (PRS processing capability for positioning) are applicable for PDC, e.g. {N,T} and max number of PRS resources per slot (N’)
Issue 1-2: RAN4 waits for RAN1 conclusion on the applicable capabilities for PRS based PDC?
· Proposals
· Option 1: RAN4 keep the impacted parameters in [] until RAN1 has reached agreement. 
· Option 2: Other
· Recommended WF
· RAN4 keep the impacted parameters in [] until RAN1 has reached agreement. RAN4 can additionally add an editor’s note: ‘Pending agreement on UE processing capability discussion’.

Sub-topic 1-3
Sub-topic description 
The number of samples assumed for deriving the accuracy requirements:
[bookmark: _Hlk101978362]Issue 1-3: The number of samples assumed for deriving the accuracy requirements [1 or 4]?
· Proposals
· Option 1: samples assumed for deriving the accuracy requirements: 1 [vivo, Nokia]
· Option 2: samples assumed for deriving the accuracy requirements: 4 [Huawei]
· Recommended WF
· More discussion needed

Sub-topic 1-4
Sub-topic description 
Other aspects raised.
Background (from R4-2209235):
A number of open issues were raised on this paper:
· [bookmark: _Hlk101962287]Need for scaling factor Kgap when the PDC resources occasions collide with MG?
· Need for Rx beam sweeping factor if no QCL information is provided for the RS?
· [bookmark: _Hlk101962474]Need for scheduling restriction if PDC RS is not QCL-ed with PDCCH or PDSCH?
· [bookmark: _Hlk101962515]Need for defining measurement restriction if PDC RS is not QCL-ed with L1 RS?
· Need for defining DRX requirements for PDC?
Next these issues are listed for companies to comment.
Issue 1-4: Is there a need to introduce scaling factor Kgap when the PDC resources occasions collide with MG?
· Proposals
· Option 1: Yes, there is a need for scaling factor Kgap when the PDC resources occasions collide with MG. 
· Option 2: Other
· Recommended WF
· More discussion needed.

[bookmark: _Hlk101978741][bookmark: _Hlk103321662]Issue 1-5: Is there a need for Rx beam sweeping factor if no QCL information is provided for the RS?
· Proposals
· Option 1: Yes, there is a need for Rx beam sweeping factor if no QCL information is provided for the RS. 
· Option 2: Other
· Recommended WF
· More discussion needed.

Issue 1-6: Is there a need for scheduling restriction if PDC RS is not QCL-ed with PDCCH or PDSCH?
· Proposals
· Option 1: Yes, there is a need for scheduling restriction if PDC RS is not QCL-ed with PDCCH or PDSCH. 
· Option 2: Other
· Recommended WF
· More discussion needed.

[bookmark: _Hlk101978779]Issue 1-7: Is there a need for defining measurement restriction if PDC RS is not QCL-ed with L1 RS?
· Proposals
· Option 1: Yes, there is a need for defining measurement restriction if PDC RS is not QCL-ed with L1 RS. 
· Option 2: Other
· Recommended WF
· More discussion needed.

Issue 1-8: Is there a need to define DRX requirements for PDC measurement?
· Proposals
· Option 1: Yes, define DRX requirements for PDC such that UE is assumed to take one sample per DRX cycle. 
· Option 2: Other
· Recommended WF
· More discussion needed.

Companies views’ collection for 1st round 
Open issues 
Sub topic 1-1: Issue 1-1: Measurement period requirements for PRS should be similar as for TRS if {N, T} is not needed?
	Company
	Comments

	Moderator
	No comments needed. Comment together with next Sub-topic 1-2


 
Sub topic 1-2: Issue 1-2: RAN4 waits for RAN1 conclusion on the applicable capabilities for PRS based PDC?
	 Company
	Comments

	XXX
	

	Huawei 
	Support the Recommended WF.

	Ericsson
	WF is fine.

	Nokia
	Support option 1.
As it is mentioned that the UE capability and the related parameters for PDC measurement with PRS and TRS is not yet defined from RAN1. Also check R2-2203766 and TS38.306—17.0.0. 

	vivo
	We are fine with the recommended WF. Issue 1-1 is next step if RAN1 decision is that no UE capability is needed for PDC.

	Qualcomm
	Support the recommended WF.



Sub topic 1-3: Issue 1-3: The number of samples assumed for deriving the accuracy requirements [1 or 4]?
	 Company
	Comments

	XXX
	

	Huawei 
	Option 2. 
It was agreed that for PRS based PDC the sample number is 4, and in our view it is better to have aligned measurement period for two RS-es.

	Ericsson
	For AWGN 1 sample is fine based on our simulation results. For fading channels 4 samples do improve performance.

	Nokia
	Option 1.
Based on our simulation results and the ones from other companies with comparisons between 1 sample and 4 samples TRS, the UE TRS TUE-RX error difference is marginal and, in most cases, especially AWGN channel, the difference is negligible. Therefore, the TRS measurement accuracy can base on 1 sample TRS. 

	vivo
	Similar observation as Ericsson is also made from our simulation results. If requirements are specified for AWGN only, option 1 should be used.

	Qualcomm
	Option 2. Same view as Huawei regarding alignment of the requirements.



Sub topic 1-4: Issue 1-4: Is there a need to introduce scaling factor Kgap when the PDC resources occasions collide with MG?
	 Company
	Comments

	XXX
	

	Huawei 
	Option 1.
In our view UE is not supposed to do PDC measurement during MG, so a scaling factor Kgap should be introduced to account for the measurement opportunities punctured by MG.

	Ericsson
	Option 1.

	Nokia
	Option 1

	vivo
	Our preference is NW guarantees that PDC RS is not collided with MG. If impact of gap is considered, is it based on legacy one gap (or one gap per FR) configuration or would multiple concurrent gaps also be considered? For the legacy gap, it would be feasible for NW to avoid colliding.

	Qualcomm
	Support option 1. We should also address collisions with PPW, although for that several factors may need to be considered (i.e. priority states). Also, PPW may not be applicable for PDC measurements with PRS.


 
Sub topic 1-4: Issue 1-5: Is there a need for Rx beam sweeping factor if no QCL information is provided for the RS?
	 Company
	Comments

	XXX
	

	Huawei 
	Option 2.
In our view since PDC is a serving cell measurement, NW should be able to provide QCL information for the PRS TRS. We suggest to define this as an applicability condition for the requirements, and the requirements should be defined without Rx beam sweeping factor.

	Ericsson
	Option 2, No Rx beam sweeping factor is needed if QCL information is provided for the RS, since . Since PDC is only for serving cell, as analyzed in R4-2209235 from Huawei.

	Nokia
	Option 2.

	vivo
	Option 2. QCL information should be provided for PDC-RS.

	Qualcomm
	Agree there would be a need for Rx beam sweeping if QCL information is not provided for the RS.



Sub topic 1-4: Issue 1-6: Is there a need for scheduling restriction if PDC RS is not QCL-ed with PDCCH or PDSCH?
	 Company
	Comments

	XXX
	

	Huawei 
	Option 1.
In our view PDC measurement is similar as L1 measurement. When the PDC-RS is not QCL-ed with PDCCH or PDSCH, there will be scheduling restrictions.

	Ericsson
	Option 1, there is a need for scheduling restriction if PDC RS is not QCL-ed with PDCCH or PDSCH. 
in R4-2209235 from Huawei: “...We agree, in case the PDC RS is not QCLed with PDCCH or PDSCH, there may be scheduling restrictions. This is also similar as L1-RSRP measurement based on CSI-RS. We suggest to follow the same principle to allow scheduling restriction for this case...”

	Nokia
	Option 1

	vivo
	It may need further discussion. In general, option 1 is fine. Wouldn’t it also be fine that PDC measurement is dropped if it is not QCL-ed with PDxCH?  With 1 sample measurement requirement, dropping would also be fine in our view.

	Qualcomm
	This is a valid question. We would like to keep this open for now and keep discussing into the second round on how to address it.



Sub topic 1-4: Issue 1-7: Is there a need for defining measurement restriction if PDC RS is not QCL-ed with L1 RS?
	 Company
	Comments

	XXX
	

	Huawei 
	Option 1.
In our view PDC measurement is similar as L1 measurement. When the PDC-RS is not QCL-ed with RS for L1 measurement, there will be measurement restrictions because UE can only measure one of them but not both.

	Ericsson
	Option 1, yes (same reason as Issue 1-6).

	Nokia
	Option 1

	vivo
	Option 1 is fine. Clarification is needed that it is up to UE implementation which RS is measured if PDC RS is not QCL-ed with L1 RS.

	Qualcomm
	Same comment as for issue 1-6.



Sub topic 1-4: Issue 1-8: Is there a need to define DRX requirements for PDC measurement?
	 Company
	Comments

	XXX
	

	Huawei 
	Option 1.
In our view PDC measurement is similar as L1 measurement, for which the measurement period is based on DRX cycle when DRX is in use.

	Ericsson
	Is long DRX cycles compatible with accurate time distribution and services integrated with TSN (Time Sensitive Networks)? For integration with TSN networks then periodic delivery of timing packets are expected and accurate 5GS clock is needed for packet residence time compensation. Accurate 5GS timing would require regular connection to gNB for time and frequency stability. Waking up after DRX is an inaccurate process the Te value alone is much bigger than the whole control-to-control budget of +/- 145-275 ns. For PDC, specifically, it needs to reflect the delay and channel present when the 5GS time was distributed and hence there is a dependency between the 5GS delivery and PDC occasion (when PDC measurement is executed).
Furthermore we have a question to Huawei: What is meant with “…PDC measurement which is not time critical. …”. 

	vivo
	Prefer to have a study on the impact of measurement delay on PDC accuracy before decision is made on whether DRX is needed. When UE is in higher mobility, then measurement delay cannot be too long. However, if the typical use case is low mobility of stationary, then longer measurement delay would be fine.

	Qualcomm
	Measurement period for RRM is scaled with DRX cycle whereas the same is not true for positioning measurements in connected state. Would PDC have issues with long DRX cycle? Needs more discussion.



CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2208822, CR to TS 38.133: Correction to measurement requirements for PDC, vivo
	Company A Huawei: in general OK but 
1. Clause 9.12.4.1, it seems there is no definition of K in clause 9.1 of 38.214. 
2. Clause 9.12.4.2, number of samples for TRS Measurement Period is pending on sub-topic 1-3.


	
	vivo: Reply to Huawei:
1. In our understanding, K is related UE capability which is under discussion in RAN1. Since clause 9.1 of 38.214 is for PDC, it would be captured in this section if K is defined in RAN1. If there is no UE capability and K is defined in RAN1 spec, then RAN4 needs to refine the definition of . It is fine to keep this open for now and make changes after everything is clear. 
2. Agree number of samples for TRS measurement is pending on sub-topic 1-3.
Company B

	
	Qualcomm: In addition to Huawei’s comments, it may be premature to remove the note in section 9.12.4.2. We’re still discussing several issues regarding the PDC measurement period in this meeting.

	R4-2209236, CR on requirements for UE Rx-Tx measurement for PDC, Huawei, HiSilicon
	Company AEricsson: Where is Kgap defined? Higher layer? It is not in CR. CR talks about Kp.

	
	vivo: Depending on sub-topic 1-4.Company B

	
	Qualcomm: The text about Kp needs to be revised. Several one issues related to this CR are still being discussed.

	R4-2209615, CR on correction for RTT-based PDC measurement requirements in 38.133, Nokia, Nokia Shanghai Bell
	Company A Huawei: in general OK but 
1. Clause 9.12.4.1, it seems there is no definition of K in clause 9.1 of 38.214. 
2. Clause 9.12.4.1, we suggest to keep the notation as  instead of  since we only have one PRS periodicity.

	
	Company BEricsson: Ericsson, OK, but some changes has to be merged with R4-2208822.

	
	vivo: 
1. We also don’t see the necessity of changing the notation of 
2. Part of the changes overlapped with our CR R4-2208822.
3. Not clear whether this capability below is needed.
The gNB side Rx-Tx time difference measurement capability is as indicated by the UE in gNB-SideRTT-BasedPDC-r17, according to TS 38.306.



Summary for 1st round 
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 #1-2
	Issue 1-2: RAN4 waits for RAN1 conclusion on the applicable capabilities for PRS based PDC?
Tentative agreements: Yes
Agreement:
RAN4 keep the impacted parameters in [] until RAN1 has reached agreement. RAN4 can additionally add an editor’s note: ‘Pending agreement on UE processing capability discussion’
Candidate options: Not needed
Recommendations for 2nd round: 
Issue is closed



	
	Status summary 

	Sub-topic #1-3
	Issue 1-3: The number of samples assumed for deriving the accuracy requirements [1 or 4]?
Tentative agreements: No
Candidate options:
4 samples: Huawei, Ericsson, Qualcomm
1 sample: Ericsson, vivo, Nokia
[bookmark: _Hlk103547945]Moderator comment to facilitate the 2nd round discussion: 
The measurement accuracy is defined using AWGN channel conditions. However, for defining the number of samples RAN4 also need to consider a non-AWGN channel with fading. The group need to account fading channel characteristics, which are more realistic in actual field conditions. RAN4 should discuss whether it is reliable to rely on single sample results or there is a need to use more than sample result. Moderator suggest to account these aspects in the 2nd round discussion.
Recommendations for 2nd round:
Continue discussion in 2nd round



	
	Status summary 

	Sub-topic #1-4
	Issue 1-4: Is there a need to introduce scaling factor Kgap when the PDC resources occasions collide with MG?
Tentative agreements: Yes
Agreement:
It has to be discussed and agreed how to handle PDC when measurement gaps are configured.
Candidate options:
It is moderator understanding that RAN4 do not need discuss how network configures the measurement gap (overlapping or not with PDC), but RAN4 will focus on the scenario where the measurement gap does overlap with PDC and how the related UE requirements are to be defined in such scenarios.
Then new additional questions were raised. Which of following scenarios should be considered:
1. consider legacy gaps only
2. consider concurrent gaps
3. consider PPW
Moderator suggest the group to initially focus only on 1) collision between PDC and legacy gaps. Once decided the group can then potentially consider additional impact from concurrent gaps and PPW
Recommendations for 2nd round:
Continue discussion in 2nd round with focus on:
Scaling factor Kgap when the PDC resources occasions collide with legacy MG?



	
	Status summary 

	Sub-topic #1-4
	Issue 1-5: Is there a need for Rx beam sweeping factor if no QCL information is provided for the RS?
Tentative agreements: Yes
Agreement:
If no QCL information is provided for the PDC RS there would be need for UE Rx sweep.
Candidate options:
It is proposed by several companies to define requirements under the condition that QCL information is provided by the network.
It is also proposed that RAN4 should only define requirements for the scenario where no Rx sweeping is needed.
Moderator propose to continue 2nd round discussion addressing following possible agreement:
· if no QCL information is provided it is assumed that UE Rx beam sweeping is needed for PDC measurements
· RAN4 only define requirement conditioned:
· QCL information is provided
· UE Rx sweeping is not needed.

Recommendations for 2nd round:
Continue discussion with focus on:
· if no QCL information is provided it is assumed that UE Rx beam sweeping is needed for PDC measurements
· RAN4 only define requirement conditioned:
· QCL information is provided
· UE Rx sweeping is not needed.




	
	Status summary 

	Sub-topic #1-4
	Issue 1-6: Is there a need for scheduling restriction if PDC RS is not QCL-ed with PDCCH or PDSCH?
Tentative agreements: No
Candidate options:
1. There is there a need for scheduling restriction if PDC RS is not QCL-ed with PDCCH or PDSCH (3 companies support).
2. Further clarifications and suggest keeping this open for 2nd round discussion (2 companies support).
It is moderator understanding that it also depends on Issue 1-5.
Recommendations for 2nd round:
Continue discussion with focus on:
1. There is there a need for scheduling restriction if PDC RS is not QCL-ed with PDCCH or PDSCH (3 companies support).
2. Further clarifications and suggest keeping this open for 2nd round discussion (2 companies support).




	
	Status summary 

	Sub-topic #1-4
	Issue 1-7: Is there a need for defining measurement restriction if PDC RS is not QCL-ed with L1 RS?
Tentative agreements: No
Candidate options:
Most companies support option 1:
1. There a need for defining measurement restriction if PDC RS is not QCL-ed with L1 RS
However, one company prefer to keep this open and discuss further. 
Additionally, a new issue was raised:
· Which RS is measured if PDC RS is not QCL-ed with L1 RS
Recommendations for 2nd round:
Continue discussion on:
1. There a need for defining measurement restriction if PDC RS is not QCL-ed with L1 RS
2. Which RS is measured if PDC RS is not QCL-ed with L1 RS




	
	Status summary 

	Sub-topic #1-4
	Issue 1-8: Is there a need to define DRX requirements for PDC measurement?
Tentative agreements: No
Candidate options: 
Companies prefer more discussion on this Issue. Continue discussion.
Recommendations for 2nd round:
Continue discussion regarding:
· Is there a need to define DRX requirements for PDC measurement?




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2208822, CR to TS 38.133: Correction to measurement requirements for PDC, vivo
	To be revised

	R4-2209236, CR on requirements for UE Rx-Tx measurement for PDC, Huawei, HiSilicon
	Merge to R4-2208822

	R4-2209615, CR on correction for RTT-based PDC measurement requirements in 38.133, Nokia, Nokia Shanghai Bell
	Merge to R4-2208822



Discussion on 2nd round (if applicable)
For the 2nd round discussion in general, recommend closing any open issues related to the core requirements in this meeting. If no consensus can be reached in this meeting RAN4 would need to consider if any requirements are defined. 
This does not apply to the number of samples assumed for deriving the accuracy requirements.
Sub-topic 1-3
Sub-topic description 
The number of samples assumed for deriving the accuracy requirements:
Issue 1-3: The number of samples assumed for deriving the accuracy requirements [1 or 4]?
Moderator comment to facilitate the 2nd round discussion: 
The measurement accuracy is defined using AWGN channel conditions. However, for defining the number of samples RAN4 also need to consider a non-AWGN channel with fading. The group need to account fading channel characteristics, which are more realistic in actual field conditions. RAN4 should discuss whether it is reliable to rely on single sample results or there is a need to use more than sample result. Moderator suggest to account these aspects in the 2nd round discussion.
Simulation results from companies are available on the ftp server:
Directory Listing /ftp/tsg_ran/WG4_Radio/TSGR4_103-e/Inbox/Drafts/[103-e][230] NR_IIOT_URLLC_enh/Simulation Results (3gpp.org)
· Proposals
· Option 1: samples assumed for deriving the accuracy requirements: 1 [vivo, Nokia, Ericsson]
· Option 2: samples assumed for deriving the accuracy requirements: 4 [Huawei, Ericsson, Qualcomm]
· Recommended WF
· More discussion needed

	Company
	Comments

	EricssonXXX
	For AWGN 1 sample is fine based on our simulation results. For fading channels 4 samples do improve performance.
Note; For fading channels in FR2 we have used TDL-C in our revised R4-2210434.zip as specified in Nokia’s contribution R4-2209519. For FR1 fading, we have used TDL-A.
Which fading channel shall we simulate for FR2?

	Qualcomm
	Option 2. For PRS we agreed to leverage Rel-16 requirements based on 4 samples. RAN4 should agree to use the same number of samples for TRS. As it was observed in Rel-16 NR positioning, performance does improve with additional samples, particularly for small RS BW and non-AWGN propagation condition. We favor defining accuracy requirements based on AWGN but the measurement period requirement should be more inclusive. In our view, there is no strong motivation for single-sample PDC measurements. 

	Huawei 
	Option 2.
We prefer aligned requirements for PRS and TRS. Also agree with QC that measurement period requirement should be inclusive.

	Nokia
	As it is agreed in 5/18 RRM GTW 
RAN4 shall focus on specify performance requirements for AWGN condition as first priority:
· UE Rx-Tx time difference measurement requirement for PRS
· gNB Rx-Tx time difference measurement requirement for SRS
· UE Rx-Tx time difference measurement requirements for TRS
FFS whether additional requirements for fading condition shall be specified or not 
Regarding simulation results point of view, for AWGN channel clearly 1 and 4 samples TRS barely have difference. We suggest considering 1 sample TRS for AWGN given that AWGN is the first priority. We can revisit the TRS sample number if fading is introduced. 



Sub-topic 1-4
Sub-topic description 
Other aspects raised.
Background (from R4-2209235):
A number of open issues were raised on this paper:
· Need for scaling factor Kgap when the PDC resources occasions collide with MG?
· Need for Rx beam sweeping factor if no QCL information is provided for the RS?
· Need for scheduling restriction if PDC RS is not QCL-ed with PDCCH or PDSCH?
· Need for defining measurement restriction if PDC RS is not QCL-ed with L1 RS?
· Need for defining DRX requirements for PDC?
Next these issues are listed for companies to comment.
Issue 1-4: Is there a need to introduce scaling factor Kgap when the PDC resources occasions collide with MG?
It is moderator understanding that RAN4 do not need discuss how network configures the measurement gap (overlapping or not with PDC), but RAN4 will focus on the scenario where the measurement gap does overlap with PDC and how the related UE requirements are to be defined in such scenarios.
Then new additional questions were raised. Which of following scenarios should be considered:
1. consider legacy gaps only
2. consider concurrent gaps
3. consider PPW
Moderator suggest the group to focus only on 1) collision between PDC and legacy gaps, due to time. 
· Proposals
· Option 1: Introduce scaling factor Kgap when the PDC resources occasions collide with legacy MG only. 
· Option 2: Introduce scaling factor for all scenarios when the PDC resources occasions collide with legacy gaps, concurrent gaps and PPW.
· Option 3: No requirements defined for when PDC resources collide with gaps
· Recommended WF
· RAN4 will introduce scaling factor Kgap when the PDC resources occasions collide with legacy MG only.

	Company
	Comments

	EricssonXXX
	The WF is fine.

	Qualcomm
	We propose something close to the recommended WF. RAN4 can introduce a scaling factor Kcollision and initially the scaling factor will account for collisions with MGs, including concurrent MGs. RAN4 can leverage similar requirements from Rel-17 MG_enh WI for this purpose. FFS whether to extend the definition of Kcollision to include collisions with PPW.

	Huawei 
	We support the Recommended WF.
For concurrent MG, we are open to discuss, if it turns out that the existing conclusions from MG enh WI can be directly re-used, we are also fine to account for it.
For PPW, we suggest FFS.




Issue 1-5: Is there a need for Rx beam sweeping factor if no QCL information is provided for the RS?
Tentative agreements: Yes
Agreement:
If no QCL information is provided for the PDC RS there would be need for UE Rx sweep.

It is proposed by several companies to define requirements under the condition that QCL information is provided by the network.
It is also proposed that RAN4 should only define requirements for the scenario where no Rx sweeping is needed.
Moderator propose to continue 2nd round discussion addressing following possible agreement:
· Proposals
· Option 1: Agree:
· If no QCL information is provided for the PDC RS it is assumed that UE Rx beam sweeping is needed for PDC measurements.
·  RAN4 only define requirement conditioned:
· QCL information is provided
· UE Rx sweeping is not needed
· Recommended WF
· Agree on option 1 (Moderator: conditioned it is possible to provide QCL information for PDC RS).

	Company
	Comments

	EricssonXXX
	The WF is fine.

	Qualcomm
	Support the recommended WF assuming the conditions in option 1 are included in the specification and if the conditions are not met the measurement period can be longer.

	Huawei 
	We support the Recommended WF.




Issue 1-6: Is there a need for scheduling restriction if PDC RS is not QCL-ed with PDCCH or PDSCH?
Continue discussion with focus on:
· Proposals
· Option 1: Yes, there is there a need for scheduling restriction if PDC RS is not QCL-ed with PDCCH or PDSCH. 
· Option 2: Other
· Recommended WF
· Agree option 1.

	Company
	Comments

	EricssonXXX
	The WF is fine.

	Qualcomm
	Support the recommended WF.

	Huawei 
	We support the Recommended WF.




Issue 1-7: Is there a need for defining measurement restriction if PDC RS is not QCL-ed with L1 RS?
Most companies support option 1:
1. There a need for defining measurement restriction if PDC RS is not QCL-ed with L1 RS
However, one company prefer to keep this open and discuss further. 
Additionally, a new issue was raised:
· Which RS is measured if PDC RS is not QCL-ed with L1 RS

· Proposals
· Option 1: Yes, there is a need for defining measurement restriction if PDC RS is not QCL-ed with L1 RS. 
· Option 2: Other
· Recommended WF
· Agree option 1.

	Company
	Comments

	EricssonXXX
	The WF is fine.

	Qualcomm
	Support the recommended WF.

	Huawei 
	We support the Recommended WF.




Issue 1-8: Is there a need to define DRX requirements for PDC measurement?
· Proposals
· Option 1: Yes, define DRX requirements for PDC such that UE is assumed to take one sample per DRX cycle. 
· Option 2: Other
· Recommended WF
· More discussion needed.

	Company
	Comments

	EricssonXXX
	We do not support Option 1. 
In first round we wrote:
Is long DRX cycles compatible with accurate time distribution and services integrated with TSN (Time Sensitive Networks)? For integration with TSN networks then periodic delivery of timing packets are expected and accurate 5GS clock is needed for packet residence time compensation. Accurate 5GS timing would require regular connection to gNB for time and frequency stability. Waking up after DRX is an inaccurate process the Te value alone is much bigger than the whole control-to-control budget of +/- 145-275 ns. For PDC, specifically, it needs to reflect the delay and channel present when the 5GS time was distributed and hence there is a dependency between the 5GS delivery and PDC occasion (when PDC measurement is executed).
Furthermore we have a question to Huawei: What is meant with “…PDC measurement which is not time critical. …”. 

In second round we add:
As Qualcomm state in first round there are two options:
a) Like positioning: All measurement requirements shall apply without DRX as well as for any DRX configuration specified in TS 38.331. 
b) Like L1 measurement where measurement period is scaled with DRX cycle.
We are not against long DRX cycles for PDC, but we wonder if they can be compatible with Time Sensitive Networks use cases for PDC, like control-to-control, where we need accuracy and the packets will arrive frequently.
For use cases like Time sensitive networks we favor a) All measurement requirements shall apply without DRX as well as for any DRX configuration specified in TS 38.331. 
There are possibly some other use cases where the UE can go into DRX sleep, but waking up after DRX will affect accuracy of the service .
For cases other than Time sensitive networks approach b) may be ok.  Therefore more suitable solution is that the network configures the UE whether to apply positioning measurement or L1 measurement like requirements.

	Huawei 
	We support option 1.
To Ericsson, we understand PDC measurement reporting is periodic, and we understand it is not time critical. Is there any requirement on the latency of the service?




Topic #2: Reference point for Te requirements
Only 1 CR submitted to clarify the UE UL timing requirements with more accurate wording to avoid misinterpretation and confusion.
No open issues raised by any companies. Hence, only need to comment the CR.
Main technical topic overview. The structure can be done based on sub-agenda basis. 
CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2208055, draftCR to clarify timing reference point for UE UL timing test cases, Intel
	Company A Huawei: OK

	
	Company BEricsson: we support the CR, which aligns the wording in the test case with the core requirements which were updated in RAN4#102-e.

	
	Apple: OK. The CR aligns with the agreement on core requirements.

	
	vivo: The path used by the UE to determine downlink timing is still based on SSB.	Comment by Nokia: Copied by moderator due to commenting collision during 1st round discussion. Comment was submitted in version 03 in 1st round.
The test system shall verify that the adjustment step size and the adjustment rate shall be according to requirements specified in Clause 7.1.2 Table 7.1.2.1-1 until the UE transmit timing offset is within (NTA + NTA_offset) ×Tc ± Te respective to the first detected path (in time) of DL SSB DL-SSB used by the UE to determine downlink timing is received from the reference cell at the UE antenna. Skip this step for test 2 with DRX configured.
5)	The test system shall verify that the UE transmit timing offset stays within (NTA + NTA_offset) ×Tc ± Te of the first detected path (in time) of DL SSB DL-SSB used by the UE to determine downlink timing is received from the reference cell at the UE antenna. For Test 2 the UE transmit timing offset shall be verified for the first transmission in the DRX cycle immediately after DL timing adjustment.


	
	Qualcomm: OK



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2208055, draftCR to clarify timing reference point for UE UL timing test cases, Intel
	AgreeableRevised



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.

	CR/TP number
	Comments collection

	R4-221xxxx, draftCR to clarify timing reference point for UE UL timing test cases, Intel
	

	
	

	
	



Topic #3: RRM performance requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2208820
	vivo
	Proposal 1: No accuracy requirements under fading channel are specified for both UE Rx-Tx time difference measurement based on PRS/TRS and gNB Rx-Tx time difference measurement based on SRS.
Proposal 1a: Accuracy requirements under fading channel are specified for both UE Rx-Tx time difference measurement based on PRS/TRS and gNB Rx-Tx time difference measurement based on SRS.
Proposal 2: Measurement period requirements for PRS based UE Rx-Tx time difference measurement is TUERxTx,PRS=Nsample  *TPRS   if UE capability {N, T} is not needed for RTT-based PDC.
Proposal 3: Accuracy requirements for RTT-based PDC with TRS are based on measurements with one sample under AWGN channel.

	R4-2208823
	vivo
	Proposal 1: UE Rx-Tx time difference measurement accuracy requirements for RTT-based PDC with PRS are specified based on existing requirements in section 10.1.25.2 under conditions:
· For FR1: AWGN, Es/Iot=-3dB, SCS = 15kHz, 30kHz, 60kHz.
· For FR2: AWGN, Es/Iot=-3dB, SCS = 60kHz, 120kHz.
Proposal 2: UE Rx-Tx time difference measurement accuracy requirements for RTT-based PDC with TRS are specified under conditions:
· For FR1: AWGN, Es/Iot=-3dB, SCS = 15kHz, 30kHz, 60kHz.
· For FR2: AWGN, Es/Iot=-3dB, SCS = 60kHz, 120kHz.
Proposal 3: The same RF group delay calibration error as for PRS based UE Rx-Tx time difference measurement can be reused for TRS based measurement.
Proposal 4: Whether to specify UE Rx-Tx time difference measurement accuracy requirements, for both PRS-based and TRS-based, for fading channels following outcome of core part discussion.
Proposal 5: Test cases for RTT-based PDC are specified for both FR1 and FR2 under AWGN.
Proposal 6: Test case list for measurement period requirements is provided in Table 1.
Proposal 7: Test case list for measurement accuracy requirements is provided in Table 2.

	R4-2208821
	vivo
	Observation 1: Measurement accuracy with 4 samples and 1 sample are almost the same under AWGN channel.
Observation 2: Measurement accuracy can be improved with 4 samples compared to 1 sample measurement under TDL-A fading channel.

	R4-2208651
	Ericsson
	Simulation results.
Collected in Excel

	R4-2208652
	Ericsson
	Observation 1: Existing pos UE Rx-Tx tests should not be modified or added to, in order to include PDC etc. The best is to define new PDC tests in new sections dedicated to PDC but many aspects can be reused. 
Observation 2: The basic structure of Existing Measurement procedure and Measurement Performance requirements (based on PRS/SRS) for positioning can be reused for TRS/SRS

	R4-2209237
	Huawei, HiSilicon
	Simulation results.
Collected in Excel.
The simulation are conducted based on agreed simulation assumption in [1], which are copied below for convenience. Some differences:
· For fading channel, we are using TDL-C (60 ns delay spread, 300 Hz) as used in PRS requirements. 
· Since it was agreed in [1] to derive requirements based on 2-slot TRS, we only simulated TRS resource number 4.
· Only 4-sample are simulated.
Proposal: Take simulation results in Table 1 and Table 2 into account for defining the accuracy requirements for TRS based PDC.

	R4-2209238
	Huawei, HiSilicon
	Proposal 1: Define accuracy requirements for UE and gNB Rx-Tx in AWGN only.
Proposal 2: Use same BW groups from PRS to define accuracy for TRS based PDC.
Proposal 3: Use same group delay calibration margin from PRS to accuracy for TRS based UE Rx-Tx.
Proposal 4: Define the following TCs for PDC.
-	TC1: PRS based UE Rx-Tx time difference measurement for FR1 in SA
-	TC2: PRS based UE Rx-Tx time difference measurement for FR2 in SA
-	TC3: TRS based UE Rx-Tx time difference measurement for FR1 in SA
-	TC4: TRS based UE Rx-Tx time difference measurement for FR2 in SA
Proposal 5: In each TC, include sub-tests for two different PRS/TRS BWs, and verify both delay and accuracy requirements.

	R4-2209506
	Nokia, Nokia Shanghai Bell
	Proposal 1:	Consider AWGN channel and the fading channel condition defined RTT based PDC with PRS.
Observation 1: It has been agreed to only consider AWGN for the RTT based PDC gNB Rx-Tx time difference measurement requirement.
Proposal 2:	Define UE Rx-Tx time difference measurement accuracy with TRS in both AWGN and fading channels for FR1 and FR2.
Proposal 3:	Define UE Rx-Tx time difference measurement accuracy with 1 TRS measurement sample for FR1 and FR2.
Observation 2: Given the latest RAN1/2 specification for IIOT_URLLC_enh, the measurement for PDC in TS 38.133 -9.12 should be updated/corrected.
Proposal 4:	Introduce new SRS type in TS 38.133 A.3.24 for usagePDC-r17
Proposal 5:	Define test case for RTT-based PDC UE Rx-Tx time difference measurement period with PRS and TRS.
Proposal 6:	Define test case for RTT-based PDC UE Rx-Tx time difference measurement accuracy with PRS and TRS.

	R4-2209519
	Nokia, Nokia Shanghai Bell
	Simulation results.
Collected in Excel.
Observation 1: The TRS measurement sample number has minor effect on the TUE-RX  error.
Observation 2: The TRS TUE-RX error changes significantly between AWGN fading channels in both FR1 and FR2.

	R4-2210226
	Qualcomm
	Simulation results.
Collected in Excel.
Observation 1: Simulation results for UE Rx-Tx time difference using TRS are shown in Table 1 and Table 2. The results do not include any margin to account for UE Rx/Tx group delay calibration error.



Moderator: All simulation results have been collected into an excel sheet and shared in the 230 ftp-folder
Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1
Sub-topic description: 
UE Rx-Tx time difference measurement requirement for PRS:
Issue 3-1: Define UE Rx-Tx time difference measurement requirement for PRS under fading channel conditions?
· Proposals
· Option 1: No, RAN4 should not define UE Rx-Tx time difference measurement requirement for PRS under fading channel conditions [vivo, Huawei]
· Option 2: Yes, RAN4 should define UE Rx-Tx time difference measurement requirement for PRS under fading channel conditions [Nokia]
· Option 2a: Yes, RAN4 should define UE Rx-Tx time difference measurement requirement for PRS under fading channel conditions if corresponding requirements are specified for gNB Rx-Tx time difference either [vivo]
· Recommended WF
· More discussion needed

Sub-topic 3-2
Sub-topic description 
gNB Rx-Tx time difference measurement requirement for SRS:
[bookmark: _Hlk101978895][bookmark: _Hlk102039221]Issue 3-2: Define gNB Rx-Tx time difference measurement requirement for SRS under fading channel conditions?
· Proposals
· Option 1: No, RAN4 should not define gNB Rx-Tx time difference measurement requirement for SRS under fading channel conditions. [Nokia, Huawei]
· Option 2: Yes, RAN4 should define gNB Rx-Tx time difference measurement requirement for SRS under fading channel conditions if corresponding requirements are specified for UE Rx-Tx time difference measurement. [vivo]
· Recommended WF
· More discussion needed

Sub-topic 3-3
Sub-topic description 
UE Rx-Tx time difference measurement requirements for TRS:
[bookmark: _Hlk102039236]Issue 3-3: The channel model used when defining UE Rx-Tx time difference measurement requirements for TRS?
· Proposals
· Option 1: RAN4 should define UE Rx-Tx time difference measurement requirement for TRS under fading channel conditions. [Nokia]
· Option 2: RAN4 should define UE Rx-Tx time difference measurement requirement for TRS under AWGN channel conditions. [vivo, Nokia, Huawei]
· Recommended WF
· More discussion needed

[bookmark: _Hlk102039253]Issue 3-4: Should RAN4 define requirements for UE Rx-Tx time difference measurement requirements for TRS under one one channel model or both channel models (fading and AWGN)?
· Proposals
· Option 1: RAN4 should define requirements for UE Rx-Tx time difference measurement requirement for TRS under both AWGN and fading channel conditions if corresponding requirements are specified for gNB Rx-Tx time difference measurement either. [vivo]
· Option 2: RAN4 should define requirements for UE Rx-Tx time difference measurement requirement for TRS only under AWGN channel conditions. [Huawei, vivo]
· Option 3: RAN4 should define requirements for UE Rx-Tx time difference measurement requirement for TRS under both fading and AWGN channel conditions. [Nokia]
· Recommended WF
· More discussion needed.

Sub-topic 3-4
Sub-topic description:
BW groups used for PRS to define accuracy for TRS based PDC.
[bookmark: _Hlk101973687]Issue 3-5: RAN4 to use same BW groups from PRS to define accuracy for TRS based PDC?
· Proposals
· Option 1: RAN4 to use same BW groups from PRS to define accuracy for TRS based PDC
· Recommended WF
· Agree on Option 1

Sub-topic 3-5
Sub-topic description:
Group delay calibration margin from PRS to accuracy for TRS based UE Rx-T.
[bookmark: _Hlk101973526]Issue 3-6: RAN4 to use same group delay calibration margin from PRS to accuracy for TRS based UE Rx-Tx?
· Proposals
· Option 1: RAN4 to use same group delay calibration margin from PRS to accuracy for TRS based UE Rx-Tx
· Recommended WF
· Agree on Option 1

Sub-topic 3-6
Sub-topic description:
New SRS type in TS 38.133 A.3.24 for usagePDC-r17.
Issue 3-7: RAN4 to introduce new SRS type in TS 38.133 A.3.24 for usagePDC-r17?
· Proposals
· Option 1: RAN4 to introduce new SRS type in TS 38.133 A.3.24 for usagePDC-r17
· Recommended WF
· Agree on Option 1

Sub-topic 3-7
Sub-topic description 
test cases – discuss directly based on the table
Issue 3-8: Test case list for measurement core requirements
· Proposals
	TC No.
	TC
	Purpose
	Clause
	Note

	1
	UE Rx-Tx time difference measurement with PRS for RTT-based PDC in FR1 SA
	To verify measurement period requirements for UE Rx-Tx time difference measurement with PRS for RTT-based PDC
	A.6.6.x1.1
	A.6.6.x1 UE Rx-Tx time difference measurement for RTT-based PDC

	2
	UE Rx-Tx time difference measurement with TRS for RTT-based PDC in FR1 SA
	To verify measurement period requirements for UE Rx-Tx time difference measurement with TRS for RTT-based PDC
	A.6.6.x1.2
	

	3
	UE Rx-Tx time difference measurement with PRS for RTT-based PDC in FR2 SA
	To verify measurement period requirements for UE Rx-Tx time difference measurement with PRS for RTT-based PDC
	A.7.6.x1.1
	A.7.6.x1 UE Rx-Tx time difference measurement for RTT-based PDC

	4
	UE Rx-Tx time difference measurement with TRS for RTT-based PDC in FR2 SA
	To verify measurement period requirements for UE Rx-Tx time difference measurement with TRS for RTT-based PDC
	A.7.6.x1.2
	



	A.3.30.W
	CSI-RS configurations for RRM
	SCS  FR1 set {15,30,60} kHz for FR1
SCS  FR1 set {60,120} kHz for FR2



In each TC, include sub-tests for two different PRS/TRS BWs, and verify both delay and accuracy requirements.

· Recommended WF
· Please comment directly on the list in the table if there are any need for changes

Issue 3-9: Test case list for measurement accuracy requirements
· Proposals
	TC No.
	TC
	Purpose
	Clause
	Note

	1
	UE Rx-Tx time difference measurement accuracy with PRS for RTT-based PDC in FR1 SA
	To verify measurement accuracy requirements for UE Rx-Tx time difference measurement with PRS for RTT-based PDC
	A.6.7.x1.1
	A.6.7.x1 UE Rx-Tx time difference measurement for RTT-based PDC

	2
	UE Rx-Tx time difference measurement accuracy with TRS for RTT-based PDC in FR1 SA
	To verify measurement accuracy requirements for UE Rx-Tx time difference measurement with TRS for RTT-based PDC
	A.6.7.x1.2
	

	3
	UE Rx-Tx time difference measurement accuracy with PRS for RTT-based PDC in FR2 SA
	To verify measurement accuracy requirements for UE Rx-Tx time difference measurement with PRS for RTT-based PDC
	A.7.7.x1.1
	A.7.7.x1 UE Rx-Tx time difference measurement for RTT-based PDC

	4
	UE Rx-Tx time difference measurement accuracy with TRS for RTT-based PDC in FR2 SA
	To verify measurement accuracy requirements for UE Rx-Tx time difference measurement with TRS for RTT-based PDC
	A.7.7.x1.2
	



	A.3.30.W
	CSI-RS configurations for RRM
	SCS  FR1 set {15,30,60} kHz for FR1
SCS  FR1 set {60,120} kHz for FR2



In each TC, include sub-tests for two different PRS/TRS BWs, and verify both delay and accuracy requirements.

· Recommended WF
· Please comment directly on the list in the table if there are any need for changes

Companies views’ collection for 1st round 
Open issues 
Sub topic 3-1: Issue 3-1: Define UE Rx-Tx time difference measurement requirement for PRS under fading channel conditions?
	Company
	Comments

	XXX
	

	Huawei 
	Option 1
In our view, the typical scenario for PDC is IIOT, where fading channel is not very relevant. Also, the accuracy under fading channel is clearly worse than AWGN, making it more challenging to meet the error budget for PDC. Last, in Rel-16 for positioning there is no corresponding gNB measurement requirements for fading, and we prefer to not re-open the discussion for gNB.  

	Ericsson
	Option 2.

	Nokia
	we can accept prioritizing defining the requirement for AWGN channel.

	vivo
	Option 1.
Option 2a is also fine if the group agrees to define requirements under fading channel.

	Qualcomm
	Option 1.


 
Sub topic 3-2: Issue 3-2: Define gNB Rx-Tx time difference measurement requirement for SRS under fading channel conditions? 
	Company
	Comments

	XXX
	

	Huawei 
	Option 1.
Same reasons as above for 3-1.

	Ericsson
	Option 1

	Nokia
	Option 1
It has been agreed in RAN4#102e to reuse the current gNB Rx-Tx time difference measurement requirement, which is only based on AWGN channel.

	vivo
	Option 2.
Also related to Issue 3-1.

	Qualcomm
	Option 1.


 
Sub topic 3-3: Issue 3-3: The channel model used when defining UE Rx-Tx time difference measurement requirements for TRS? 
	Company
	Comments

	XXX
	

	Huawei 
	Option 2.
Same reasons as above for 3-1.

	Ericsson
	Option 1.

	Nokia
	we can accept prioritizing defining the requirement for AWGN channel.

	vivo
	Prefer option 2.
Can follow conclusion for PRS.

	Qualcomm
	Option 2



Sub topic 3-3: Issue 3-4: Should RAN4 define requirements for UE Rx-Tx time difference measurement requirements for TRS under one one channel model or both channel models (fading and AWGN)? 
	Company
	Comments

	XXX
	

	Huawei 
	Option 2.
Same reasons as above for 3-1.

	Ericsson
	Option 3.

	Nokia
	we can accept prioritizing defining the requirement for AWGN channel.

	vivo
	Option 2. 
Option 1 is also fine if the group agrees to define requirements under fading channel. Can follow conclusion for PRS.

	Qualcomm
	Prefer option 2.



Sub topic 3-4: Issue 3-5: RAN4 to use same BW groups from PRS to define accuracy for TRS based PDC? 
	Company
	Comments

	XXX
	

	Huawei 
	Support the Recommended WF.

	Ericsson
	WF is fine, agree on option 1.

	Nokia
	Support option 1

	vivo
	Option 1 is supported.

	Qualcomm
	Support the recommended WF.



Sub topic 3-5: Issue 3-6: RAN4 to use same group delay calibration margin from PRS to accuracy for TRS based UE Rx-Tx?
	Company
	Comments

	XXX
	

	Huawei 
	Support the Recommended WF.

	Ericsson
	WF is fine, agree on option 1.

	Nokia
	Support option 1

	vivo
	Support the Recommended WF

	Qualcomm
	Support the recommended WF.



Sub topic 3-6: Issue 3-7: RAN4 to introduce new SRS type in TS 38.133 A.3.24 for usagePDC-r17?
	Company
	Comments

	XXX
	

	Huawei 
	Support the Recommended WF.

	Ericsson
	We are not against developing a new SRS type in TS 38.133 A.3.24 for usagePDC-r17, if needed.

	Nokia
	Support option 1

	vivo
	Fine with option 1.

	Qualcomm
	Need more time to check this proposal. We’ll comment further in the second round.



Sub topic 3-7: Issue 3-8: Test case list for measurement core requirements
	Company
	Comments

	XXX
	

	Huawei 
	Our preference is to use one set of test cases to verify both the delay and accuracy of PDC measurement, i.e. the test cases as listed for issue 3-8 and 3-9 can be merged. The reason is that if we look into the test setup of UE Rx-Tx test cases defined in Rel-16 for positioning, it can be seen that the test conditions are almost the same in delay and accuracy TCs, and in the delay TCs both delay and accuracy are verified according to the test requirements.
On the CSI-RS RMC, we agree that we need a new RMC for TRS based PDC. TRS RMC is defined in A.3.17 instead of A.3.30. We suggest to remove 60kHz SCS for both FR1 and FR2 because we did not test 60kHz SCS in any existing test case.
We support to include sub-tests for two different PRS/TRS BWs because of different accuracies.

	Nokia
	In principle we support to define TCs for measurement period and measurement accuracy for FR1 and FR2 respectively. Regarding how to group the TCs, it can be further discussed.  

	vivo
	As proponent of the test cases list for both measurement delay and accuracy, we are fine to merge the test if it is feasible. Since there are separated test cases for core and accuracy for existing requirements, it needs further discussion whether or not it can be merged for PDC measurement,

	Qualcomm
	We agree with Huawei’s comments that the measurement delay and accuracy may be merged in the same test case. The test configuration would be pretty much the same anyway. And we should reuse most of the test configuration in the test cases for PRS and TRS. 



Sub topic 3-7: Issue 3-9: Test case list for measurement accuracy requirements
	Company
	Comments

	XXX
	

	Huawei 
	Please see our comments to issue 3-8.

	Nokia
	Find our comments in 3-8.

	Qualcomm
	See issue 3-8.



CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2208824, Draft CR to TS 38.133: Introuduction of accuracy requirements for PDC, vivo
	Company A Huawei: 
the changes are OK, but some applicability conditions from existing requirements are not included. We may need to discuss whether they are applicable for PDC measurement accuracy.
Need to be merged with R4-2209641

	
	Company BEricsson, same comment as Huawei.

	
	vivo: Applicability conditions can be captured if there is conclusion.

	R4-2209641, draftCR on UE Rx-Tx time difference measurement accuracy requirements for RTT-based PDC,
Nokia, Nokia Shanghai Bell
	Company A Huawei: 
In general OK, but whether to define accuracy requirements for fading depends on the outcome of sub-topic 3-1 and 3-3.
Need to be merged with R4-2208824

	
	vivo: Applicability conditions needs further discussion on whether or not it is also applicable to PDC measurement.
Requirements for fading is under discussion.Company B

	
	

	R4-2209642, draftCR on test cases for RTT-based PDC UE Rx-Tx time difference measurement requirements, Nokia, Nokia Shanghai Bell
	Company A Huawei: as commented f or issue 3-8 and 3-9, we suggest to merge the delay and accuracy test cases. Also, in A.6.7.15.2, it seems one test case is defined for both for PRS and TRS based PDC, but we understand we should define separate test cases for them.
We suggest to remove the changes related to the test cases in the CR. For this meeting we suggest to focus on the test case list, and we can work on the CRs for the test cases in next meeting,

	
	Company BEricsson, In A.6.6.14.4.2 Test requirements there is no rate of correct events specified. Ericsson also prefers to continue work on test procedure CR in next meeting.

	
	



Summary for 1st round 
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#3-1
	Issue 3-1: Define UE Rx-Tx time difference measurement requirement for PRS under fading channel conditions?
Tentative agreements: No
Candidate options:
· 3 companies support option 1.
· 2 companies support option 2. (1 company supporting option 2 can compromise prioritizing AWGN channel.)
· 1 company support 2a (also supporting option 1).cc
Recommendations for 2nd round:
Continue the discussion considering following compromise:
· At least define UE Rx-Tx time difference measurement requirement for PRS under AWGN channel conditions.
· Continue to discuss whether RAN4 additionally should define UE Rx-Tx time difference measurement requirement for PRS under fading channel conditions



	
	Status summary 

	Sub-topic #3-2
	Issue 3-2: Define gNB Rx-Tx time difference measurement requirement for SRS under fading channel conditions?
Tentative agreements: Yes
Candidate options: 
· 4 companies support option 1
· 1 company support option 2
It is pointed out that it has been agreed in RAN4#102e to reuse the current gNB Rx-Tx time difference measurement requirement, which is only based on AWGN channel.
Based on the RAN4 agreement moderator suggest agreeing on option 1.
Agreement:
RAN4 should not define gNB Rx-Tx time difference measurement requirement for SRS under fading channel conditions.
Recommendations for 2nd round:
Issue is closed



	
	Status summary 

	Sub-topic #3-3
	Issue 3-3: The channel model used when defining UE Rx-Tx time difference measurement requirements for TRS?
Tentative agreements: No
Candidate options: 
· 3 companies support option 2.
· 2 companies support option 1. (1 company can agree to prioritizing AWGN channel conditions.)
Recommendations for 2nd round:
· At least define UE Rx-Tx time difference measurement requirement for TRS under AWGN channel conditions.
· Continue to discuss whether RAN4 additionally should define UE Rx-Tx time difference measurement requirement for TRS under fading channel conditions



	
	Status summary 

	Sub-topic #3-3
	[bookmark: _Hlk103691796]Issue 3-4: Should RAN4 define requirements for UE Rx-Tx time difference measurement requirements for TRS under one channel model or both channel models (fading and AWGN)?
Tentative agreements: No
Candidate options: 
· 3 companies support option 2.
· 2 companies support option 3. (1 company can agree to prioritizing AWGN channel conditions.)
· 1 company support option 1 (support also option 2)
Recommendations for 2nd round:
· At least define UE Rx-Tx time difference measurement requirement for TRS under AWGN channel conditions.
· Continue to discuss whether RAN4 should define UE Rx-Tx time difference measurement requirement for both channel models (fading and AWGN)?



	
	Status summary 

	Sub-topic #3-4
	Issue 3-5: RAN4 to use same BW groups from PRS to define accuracy for TRS based PDC?
Tentative agreements: Yes
No company raised concerns against the recommended WF.
Agreement:
· RAN4 will use same BW groups from PRS to define accuracy for TRS based PDC
Candidate options: 
Recommendations for 2nd round:
Issue is closed



	
	Status summary 

	Sub-topic #3-5
	Issue 3-6: RAN4 to use same group delay calibration margin from PRS to accuracy for TRS based UE Rx-Tx?
Tentative agreements: Yes
No company raised concerns against the recommended WF.
Agreement:
· RAN4 will use same group delay calibration margin from PRS to accuracy for TRS based UE Rx-Tx
Candidate options: 
Recommendations for 2nd round:
Issue is closed



	
	Status summary 

	Sub-topic #3-6
	Issue 3-7: RAN4 to introduce new SRS type in TS 38.133 A.3.24 for usagePDC-r17?
Tentative agreements: No
 No company objected Option 1 but one company requested more time to study in 2nd round.
Candidate options: 
· RAN4 to introduce new SRS type in TS 38.133 A.3.24 for usagePDC-r17?
Recommendations for 2nd round:
Continue discussion from 1st round:
· RAN4 to introduce new SRS type in TS 38.133 A.3.24 for usagePDC-r17?



	
	Status summary 

	Sub-topic #3-7
	Issue 3-8: Test case list for measurement core requirements
Issue 3-9: Test case list for measurement accuracy requirements
Tentative agreements: Yes
No companies had concerns regarding the proposal of merging the verification both the delay and accuracy of PDC measurement into same set of test cases.
Agreement:
· RAN4 agree to use one set of test cases to verify both the delay and accuracy of PDC measurement.
Candidate options: 
· RAN4 need to agree on a list of test cases.
Recommendations for 2nd round:
Continue discussion based on:
	TC No.
	TC
	Purpose
	Clause
	Note

	1
	UE Rx-Tx time difference measurement with PRS for RTT-based PDC in FR1 SA
	To verify measurement period requirements for UE Rx-Tx time difference measurement with PRS for RTT-based PDC
	A.6.6.x1.1
	A.6.6.x1 UE Rx-Tx time difference measurement for RTT-based PDC

	2
	UE Rx-Tx time difference measurement with TRS for RTT-based PDC in FR1 SA
	To verify measurement period requirements for UE Rx-Tx time difference measurement with TRS for RTT-based PDC
	A.6.6.x1.2
	

	3
	UE Rx-Tx time difference measurement with PRS for RTT-based PDC in FR2 SA
	To verify measurement period requirements for UE Rx-Tx time difference measurement with PRS for RTT-based PDC
	A.7.6.x1.1
	A.7.6.x1 UE Rx-Tx time difference measurement for RTT-based PDC

	4
	UE Rx-Tx time difference measurement with TRS for RTT-based PDC in FR2 SA
	To verify measurement period requirements for UE Rx-Tx time difference measurement with TRS for RTT-based PDC
	A.7.6.x1.2
	



	A.3.30.W
	CSI-RS configurations for RRM
	SCS  FR1 set {15,30,60} kHz for FR1
SCS  FR1 set {60,120} kHz for FR2



Address at least raised issue raised by Huawei:
1) On the CSI-RS RMC, we agree that we need a new RMC for TRS based PDC. TRS RMC is defined in A.3.17 instead of A.3.30?
2) Remove 60kHz SCS for both FR1 and FR2 because 60kHz SCS is not tested in any existing test case?
3) Include sub-tests for two different PRS/TRS BWs because of different accuracies?



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2208824, Draft CR to TS 38.133: Introuduction of accuracy requirements for PDC, vivo
	Merged to R4-2209641

	R4-2209641, draftCR on UE Rx-Tx time difference measurement accuracy requirements for RTT-based PDC,
Nokia, Nokia Shanghai Bell
	To be revised

	R4-2209642, draftCR on test cases for RTT-based PDC UE Rx-Tx time difference measurement requirements, Nokia, Nokia Shanghai Bell
	Postponed



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Sub-topic 3-1
Sub-topic description: 
UE Rx-Tx time difference measurement requirement for PRS:
Issue 3-1: Define UE Rx-Tx time difference measurement requirement for PRS under fading channel conditions?
Candidate options:
· Option 1: No, RAN4 should not define UE Rx-Tx time difference measurement requirement for PRS under fading channel conditions
· Option 2: Yes, RAN4 should define UE Rx-Tx time difference measurement requirement for PRS under fading channel conditions
· Option 2a: Yes, RAN4 should define UE Rx-Tx time difference measurement requirement for PRS under fading channel conditions if corresponding requirements are specified for gNB Rx-Tx time difference either
From 1st Round:
· 3 companies support option 1.
· 2 companies support option 2. (1 company supporting option 2 can compromise prioritizing AWGN channel.)
· 1 company support 2a (also supporting option 1).
Recommendations for 2nd round:
Continue the discussion considering following compromise:
· Proposal
· At least define UE Rx-Tx time difference measurement requirement for PRS under AWGN channel conditions
· Continue to discuss whether RAN4 additionally should define UE Rx-Tx time difference measurement requirement for PRS under fading channel conditions
· Recommended WF
· Agree on the proposal
	Company
	Comments

	EricssonXXX
	AWGN channel is needed, but RAN4 should define UE Rx-Tx time difference measurement requirement for PRS under fading channel conditions.
The reason for this is that some IIoT environments like Smart Grid or other large industrial sites would be affected by fading type channels. It is important that the requirements reflect that.

	Qualcomm
	We’re a bit confused here. RAN4 has already defined UE Rx-Tx time difference accuracy requirements for fading conditions in Rel-16. Our understanding is that this issue is about PDC. If RAN4 wants to reuse the Rel-16 accuracy requirements in the context of PDC, then the UE requirements could be reused (with Nsamples =  4). However, there are no gNB Rx-Tx accuracy requirements for fading conditions. It would require additional effort to define those requirements and RAN4 has limited time/resources to complete the WI. Therefore, in our view there would be limited value if only UE side requirements are defined (reused) for fading conditions. The second point is that the fading condition assumed in Rel-16 may not be representative of the typical propagation condition where PDC is beneficial.
In summary, for PDC we favor defining accuracy requirements for AWGN only.

	Huawei 
	We are fine with the  Recommended WF.
On the second bullet, we suggest that UE Rx-Tx accuracy for PDC is only defined for AWGN channel. Same reason as we commented in the first round:
In our view, the typical scenario for PDC is IIOT, where fading channel is not very relevant. Also, the accuracy under fading channel is clearly worse than AWGN, making it more challenging to meet the error budget for PDC. Last, in Rel-16 for positioning there is no corresponding gNB measurement requirements for fading, and we prefer to not re-open the discussion for gNB.



Sub-topic 3-3
Sub-topic description 
UE Rx-Tx time difference measurement requirements for TRS:
Issue 3-3: The channel model used when defining UE Rx-Tx time difference measurement requirements for TRS?
Candidate options: 
· Option 1: RAN4 should define UE Rx-Tx time difference measurement requirement for TRS under fading channel conditions.
· Option 2: RAN4 should define UE Rx-Tx time difference measurement requirement for TRS under AWGN channel conditions.
From 1st Round:
· 3 companies support option 2.
· 2 companies support option 1. (1 company can agree to prioritizing AWGN channel conditions.)
Recommendations for 2nd round:
Continue the discussion considering following compromise:
· Proposal
· At least define UE Rx-Tx time difference measurement requirement for TRS under AWGN channel conditions
· Continue to discuss whether RAN4 additionally should define UE Rx-Tx time difference measurement requirement for TRS under fading channel conditions
· Recommended WF
· Agree on the proposal

	Company
	Comments

	EricssonXXX
	AWGN channel is needed, but RAN4 should define UE Rx-Tx time difference measurement requirement for TRS under fading channel conditions.
The reason for this is that some IIoT environments like Smart Grid or other large industrial sites would be affected by fading type channels. It is important that the requirements reflect that.

	Qualcomm
	Option 2. See answer to issue 3-1.

	Huawei 
	Same comment as 3-1.




Issue 3-4: Should RAN4 define requirements for UE Rx-Tx time difference measurement requirements for TRS under one one channel model or both channel models (fading and AWGN)?
Candidate options: 
· Option 1: RAN4 should define requirements for UE Rx-Tx time difference measurement requirement for TRS under both AWGN and fading channel conditions if corresponding requirements are specified for gNB Rx-Tx time difference measurement either.
· Option 2: RAN4 should define requirements for UE Rx-Tx time difference measurement requirement for TRS only under AWGN channel conditions.
· Option 3: RAN4 should define requirements for UE Rx-Tx time difference measurement requirement for TRS under both fading and AWGN channel conditions.
From 1st Round:
· 3 companies support option 2.
· 2 companies support option 3. (1 company can agree to prioritizing AWGN channel conditions.)
· 1 company support option 1 (support also option 2)
Recommendations for 2nd round:
Continue the discussion considering following compromise:
· Proposal
· At least define UE Rx-Tx time difference measurement requirement for TRS under AWGN channel conditions
· Continue to discuss whether RAN4 should define UE Rx-Tx time difference measurement requirement for both channel models (fading and AWGN)?
· Recommended WF
· Agree on the proposal

	Company
	Comments

	EricssonXXX
	RAN4 should define requirements for UE Rx-Tx time difference measurement requirement for TRS under both fading and AWGN channel conditions.

	Qualcomm
	Option 2.

	Huawei 
	Same comment as 3-1.



Sub-topic 3-6
Sub-topic description:
New SRS type in TS 38.133 A.3.24 for usagePDC-r17.
Issue 3-7: RAN4 to introduce new SRS type in TS 38.133 A.3.24 for usagePDC-r17?
No company objected Option 1, but one company requested more time to study in 2nd round.
Candidate options: 
· RAN4 to introduce new SRS type in TS 38.133 A.3.24 for usagePDC-r17?
Recommendations for 2nd round:
Continue discussion from 1st round:
· Proposal
· RAN4 to introduce new SRS type in TS 38.133 A.3.24 for usagePDC-r17
· Recommended WF
· Agree on the proposal

	Company
	Comments

	EricssonXXX
	The proposal in the WF is fine.

	Qualcomm
	We understand this proposal is just to add a new SRS configuration for the PDC test case. We support the recommended WF.

	Huawei 
	We support the Recommended WF

	Nokia
	We support the Recommended WF




Sub-topic 3-7
Sub-topic description 
test cases – discuss directly based on the table
Issue 3-8: Test case list for measurement core requirements
No companies had concerns regarding the proposal of merging the verification both the delay and accuracy of PDC measurement into same set of test cases.
Continue discussion from 1st round related to:
· Proposal for individual discussion
· On the CSI-RS RMC, we agree that we need a new RMC for TRS based PDC. TRS RMC is defined in A.3.17 instead of A.3.30?
· Remove 60kHz SCS for both FR1 and FR2 because 60kHz SCS is not tested in any existing test case?
· Include sub-tests for two different PRS/TRS BWs because of different accuracies?

· Recommended WF
· Agreement:
· RAN4 agree to use one set of test cases to verify both the delay and accuracy of PDC measurement.
· Continue to discuss the list of test cases based on following table and the recommended WF:
	TC No.
	TC
	Purpose
	Clause
	Note

	1
	UE Rx-Tx time difference measurement with PRS for RTT-based PDC in FR1 SA
	To verify measurement period requirements for UE Rx-Tx time difference measurement with PRS for RTT-based PDC
	A.6.6.x1.1
	A.6.6.x1 UE Rx-Tx time difference measurement for RTT-based PDC

	2
	UE Rx-Tx time difference measurement with TRS for RTT-based PDC in FR1 SA
	To verify measurement period requirements for UE Rx-Tx time difference measurement with TRS for RTT-based PDC
	A.6.6.x1.2
	

	3
	UE Rx-Tx time difference measurement with PRS for RTT-based PDC in FR2 SA
	To verify measurement period requirements for UE Rx-Tx time difference measurement with PRS for RTT-based PDC
	A.7.6.x1.1
	A.7.6.x1 UE Rx-Tx time difference measurement for RTT-based PDC

	4
	UE Rx-Tx time difference measurement with TRS for RTT-based PDC in FR2 SA
	To verify measurement period requirements for UE Rx-Tx time difference measurement with TRS for RTT-based PDC
	A.7.6.x1.2
	


· Please edit the table directly
	Company
	Comments

	EricssonXXX
	In our tdoc R4-2208652 we list 4 tests for TRS: (A.6, A.7 fixed below)
A.6.6.x	UE Rx-Tx time difference measurement for FR1 SA (measurement time, TRS, FR1)
A.6.7.x	UE Rx-Tx time difference measurement accuracy for FR1 SA (accuracy, TRS, FR1)
A.7.6.x	UE Rx-Tx time difference measurement for FR2 SA (measurement time. TRS, FR2)
A.7.7x 	UE Rx-Tx time difference measurement accuracy for FR2 SA (accuracy, TRS, FR2) 
Subsequently we need corresponding 4 tests for PRS:
A.6.6.x	UE Rx-Tx time difference measurement for FR1 SA (measurement time, PRS, FR1)
A.6.7.x	UE Rx-Tx time difference measurement accuracy for FR1 SA (accuracy, PRS, FR1)
A.7.6.x	UE Rx-Tx time difference measurement for FR2 SA (measurement time. PRS, FR2)
A.7.7x 	UE Rx-Tx time difference measurement accuracy for FR2 SA (accuracy, PRS, FR2) 
All in all 8 tests: (FR1, FR2) x (PRS, TRS) x (measurement time, accuracy) = 2 x 2 x 2 = 8

	Qualcomm
	It seems the agreement in the recommended WF is not sufficiently clear. Suggest the following:
· RAN4 agrees that the measurement period (delay) requirement and the measurement accuracy requirement can be verified simultaneously in a single test case.
With that understanding, the four test cases above should be sufficient. Clarify in the table that the purpose of each test case is to verify both requirements.

	Huawei 
	We support the Recommended WF, and same understanding as QC.

	Nokia
	We share the same view with Ericsson, we support to agree on the 8 test cases in this meeting, which we think it is more important. And we prefer to further check regarding merging the test cases. 




Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on NR_IIOT_URLLC_enh 
	Nokia, Nokia shanghai Bell
	Capture agreement and further WF

	Simulation Results for NR_IIOT_URLLC_enh
	Nokia, Nokia shanghai Bell
	Tdoc for Capturing the simulations results provided the different companies

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2208055
	draftCR to clarify timing reference point for UE UL timing test cases
	Intel
	Revised
	Capture comments from 1st round

	R4-2208822
	CR to TS 38.133: Correction to measurement requirements for PDC
	vivo
	Revised
	Revised and account changes from R4-2209236 and R4-2209615

	R4-2209236
	CR on requirements for UE Rx-Tx measurement for PDC
	Huawei, HiSilicon
	Merged
	Merged to R4-2208822

	R4-2209615
	CR on correction for RTT-based PDC measurement requirements in 38.133
	Nokia, Nokia Shanghai Bell
	Merged
	Merged to R4-2208822

	R4-2208824
	Draft CR to TS 38.133: Introuduction of accuracy requirements for PDC
	vivo
	Merged
	Merged to R4-2209641

	R4-2209641 
	draftCR on UE Rx-Tx time difference measurement accuracy requirements for RTT-based PDC
	Nokia, Nokia Shanghai Bell
	Revised
	Revised and account changes from R4-2208824

	R4-2209642
	draftCR on test cases for RTT-based PDC UE Rx-Tx time difference measurement requirements
	Nokia, Nokia Shanghai Bell
	Postponed
	Come back in next meeting



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

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2211159
	draftCR to clarify timing reference point for UE UL timing test cases
	Intel
	Agreeable
	revision of R4-2208055

	R4-2211117
	CR to TS 38.133: Correction to measurement requirements for PDC
	vivo
	Agreeable
	revision of R4-2208822

	R4-2211118
	draftCR on UE Rx-Tx time difference measurement accuracy requirements for RTT-based PDC
	Nokia
	Agreeable
	Revision of R4-2209641

	R4-2210618
	WF on NR_IIOT_URLLC_enh
	Nokia, Nokia shanghai Bell
	Agreeable
	

	
	
	
	
	

	
	
	
	
	



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
Annex 
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)
