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Topic #1: Maintenance issues for positioning measurement requirements 
Companies’ contributions summary
	T-doc
	Company
	Proposals / Observations

	R4-2117343
	CATT
	Proposal 1: If the PRS/SRS proximity condition is not met, UE can still measure and report the UE Rx-Tx time difference within the measurement period, and the measurement period requirements shall apply. 
Proposal 2: If the PRS/SRS proximity condition is not met, the accuracy requirements are not applied or the accuracy requirements apply with adding a note that the accuracy may be degraded. 
Proposal 3: When cell change impacting SRS occurs during the measurement period, UE shall restart the UE Rx-Tx time difference measurement after the SRS reconfiguration on the target cell is complete. 
Proposal 4: For the case of cell change not impacting SRS, UE shall continue the on-going UE Rx-Tx time difference measurement and the current measurement period and accuracy apply. 

	R4-2117344
	CATT
	draftCR:
1. Remove PRS measurement from per-FR gap applicability in 9.1.2.
2. Clarify the requirements applicability of UE capability NR-DL-PRS-ResourcesCapability. 
3. Clarify the requirements applicability of SRS/PRS proximity for UE Rx-Tx time difference measurement. 
4. Add the UE Rx-Tx time difference measurement period requirements under cell change.

	R4-2117489
	Qualcomm Incorporated
	Proposal 1:
· When all the resources from a PRS resource set or PFL are muted, then that PRS resource set or PFL can be ignored for the purpose of the measurement requirements.
· Measurement requirements do not apply to any PRS resources that are muted, they are not transmitted by the TRP and cannot be measured by the UE.

Proposal 2:  is the scaling factor considering PRS resource muting. If bitmap   for higher-layer parameter DL-PRS-MutingPattern is provided, then  where  is the length of the bitmap; otherwise .
Proposal 3: Take into account expected RSTD and expected RSTD uncertainty in defining overlap between PRS resource and MG.
Proposal 4: When the PRS/SRS proximity condition is not met, UE Rx-Tx time difference measurement requirements do not apply and UE behavior is left to implementation.
Proposal 5: If a serving cell change impacting the configuration of SRS for positioning occurs during the UE Rx-Tx time difference measurement period, the measurement period is restarted after SRS reconfiguration on the target cell is complete.
Proposal 6: If a serving cell change that does not impact the configuration of SRS for positioning occurs during the UE Rx-Tx time difference measurement period, the UE Rx-Tx shall continue the measurement and the measurement period can be longer.

	R4-2117754
	vivo
	Proposal 1: when muting option 1 is configured, the requirements are applicable if there are PRS resources available during each min (10240 ms, Tprs * dl-PRS-MutingBitRepetitionFactor-r16*L), where L is the size of the bitmap for higher-layer parameter DL-PRS-MutingPattern.
Proposal 2: Remove RSTD measurement period requirements if handover happens.
Proposal 3: If handover occurs while RSTD measurements are being performed, then the UE shall continue and complete the on-going RSTD measurements. The UE shall meet measurement accuracy requirements in clause 10.1.23. The RSTD measurement requirements do not apply.
Proposal 4: Remove PRS-RSRP measurement period requirements if handover happens.
Proposal 5: If handover occurs while PRS-RSRP measurements are being performed, then the UE shall continue and complete the on-going PRS-RSRP measurements. The UE shall meet measurement accuracy requirements in clause 10.1.24. The PRS-RSRP measurement requirements do not apply.
Proposal 6: UE still measures and reports UE Rx-Tx measurement if PRS/SRS proximity condition is not met.
Proposal 7: Both UE Rx-Tx measurement period and measurement accuracy requirements apply if PRS/SRS proximity condition is not met.
Proposal 8: For the cell change impacting SRS transmission timing, UE shall restart the UE Rx-Tx time difference measurement after the SRS reconfiguration on the target cell is complete.
Proposal 9: For the cell change NOT impacting SRS transmission timing, the UE shall continue the on-going UE Rx-Tx time difference measurement. The UE Rx-Tx time difference measurement period requirements do not apply, but accuracy requirements apply.


	R4-2117756
	vivo
	draftCR:
· Correct RSTD measurement period requirements if handover occurs.
· Correct PRS-RSRP measurement period requirements if handover occurs.
· Added applicability of UE Rx-Tx time difference measurement period requirements if cell change occurs.
· Added applicability of RSTD measurement period requirements if muting option 1 is configured.

	R4-2118377
	OPPO
	draftCR:
1. Change  in clause 9.9.2.5 to .
2. In clause 9.9.3.5, the repeated paragraph for PRS dropping due to collision is removed.
3. Requirements for UE Rx-Tx time difference in clause 9.9.4.5 in case of serving cell change are specified.  

	R4-2118379
	OPPO
	Proposal 1: UE is still expected to measure and report UE Rx-Tx measurement if PRS/SRS proximity condition is not met.
Proposal 2: UE Rx-Tx measurement period requirements apply, but the UE Rx-Tx accuracy requirements may not apply if PRS/SRS proximity condition is not met.
Proposal 3: In case of cell change impacting SRS configuration, support option 1 that the UE shall restart the UE Rx-Tx time difference measurement after the SRS reconfiguration on the target cell is complete
Proposal 4: In case of cell change not impacting SRS configuration, support option 2a that the UE shall continue the on-going UE Rx-Tx time difference measurement, and longer measurement period is expected.

	R4-2119329
	Huawei, Hisilicon
	Proposal 1: RAN4 to update the definition of  by removing the upper bound, i.e. , and no applicability condition needs to be defined. 
Proposal 2: Take into account expected RSTD and expected RSTD uncertainty in defining overlap between PRS resource and MG.
Proposal 3: UE should still meet the measurement period requirements if PRS/SRS proximity condition is not met, but the measurement accuracy requirements do not apply.
Proposal 4: If any of the serving cell configured with the SRS for positioning changes during the measurement period, or if any of the serving cell change causes Tx timing changes for the SRS for positioning, UE restarts the Rx-Tx measurement.
Proposal 5: If a serving cell NOT configured with the SRS for positioning changes during the measurement period, and the serving cell change does not causes Tx timing changes for the SRS for positioning, UE continues the Rx-Tx measurement and the current measurement period and accuracy requirements should apply.

	R4-2119330
	Huawei, Hisilicon
	draftCR:
1. Clarify that the definition of PRS resource overlapping with MG should account for the search window given by expected RSTD and expected RSTD uncertainty.
2. Capture the agreement that “the requirements do not apply if PRS configuration exceeds any of the UE capabilities in NR-DL-PRS-ResourcesCapability, and it would be up to UE implementation which PRS resources are measured, subject to UE capabilities”.
3. Calrify that “the least common multiple” is used to derive Tprs,i
4. Update the definition of parameter Nmuting by removing the upper bound, to align with RAN1 38.214.
5. Define the requirement applicability for Rx-Tx measurement related to cell change
6. Some format correction to improve the readability.

	R4-2119455
	Ericsson
	PRS/SRS proximity condition:
· Observation 1: When PRS/SRS proximity condition is not met then the UE not meeting measurement requirement may lead to worse positioning accuracy.
· Observation 2: When PRS/SRS proximity condition is not met some UE implementation may still meet the measurement and accuracy requirements.
· Proposal 1: If SRS and PRS proximity condition is not met then it is up to the UE whether to transmit the UE Rx-Tx measurement results to LMF.
· Proposal 2: If the SRS and PRS proximity condition is not met then the UE is not expected to meet the UE Rx-Tx time difference measurement requirements.
· Proposal 3: If the SRS and PRS proximity condition is not met then the UE is not expected to meet the UE Rx-Tx time difference accuracy requirements.
UE Rx-Tx measurement procedure under cell change:
· Observation 3: The SRS used for the UE Rx-Tx time difference measurement may not always be configured on the serving cell which is changed.
· Observation 4:  Even when the cell change does not impact SRS configuration and the UE continues the ongoing UE Rx-Tx time difference measurement, the cell change may introduce additional delay in the UE Rx-Tx time difference measurement period.
· Observation 5:  The UE behavior for the RSTD and PRS-RSRP under cell change is defined in section 9.9.2.5 and section 9.9.3.5 respectively.
· Observation 6:  The UE behavior for the UE Rx-Tx time difference measurement under cell change with and without impact on SRS configuration should be well defined and should not be left for the UE implementation.
Measurement period requirements with cell change impacting SRS:
· Proposal 4: When the cell change impacts the SRS, then the UE shall restart the UE Rx-Tx time difference measurement after the SRS reconfiguration on the target cell is complete.
Measurement period requirements with cell change NOT impacting SRS:
· Proposal 5: When the cell change does not impact the SRS, then UE shall continue the on-going UE Rx-Tx time difference measurement and longer measurement period is expected.
· Proposal 6: In scenario in proposal 5, the longer UE Rx-Tx time difference measurement period can be based on the same principle used for defining longer/extended RSTD and PRS-RSRP measurement periods defined in sections 9.9.2.5 and 9.9.3.5 respectively when the UE continues the measurements (RSTD and PRS-RSRP) under cell change.
· Proposal 7: In scenario in proposal 5, the longer UE Rx-Tx time difference measurement period (TUERxTx,total,HO) shall be as follows:
TUERxTx,total,HO = TUERxTx,HO + K*Teffect + THO
Where:
· TUERxTx,Total is the UE Rx-Tx time difference measurement period defined in section 9.9.4.5, TS 38.133.
· K is the number of times the handover occurs during TUERxTx,total,HO;
· Teffect is the largest Teffect,i among all the positioning frequency layers;
· THO is the time during which the UE Rx-Tx time difference measurement may not be possible due to handover; it can be up to Tinterrupt as defined in clause 6.1 of TS 38.133.

	R4-2119456
	Ericsson
	draftCR:
· PRS/SRS proximity condition i.e. X=160 ms
· UE Rx-Tx measurement procedure under cell change


Open issues summary
Sub-topic 1-1: Common issues
Issue 1-1-1: Applicability condition for option-1 muting 
· Proposals
· Option 1a (QC)
· Define applicability condition for option-1 muting:
· When all the resources from a PRS resource set or PFL are muted, then that PRS resource set or PFL can be ignored for the purpose of the measurement requirements.
· Measurement requirements do not apply to any PRS resources that are muted, they are not transmitted by the TRP and cannot be measured by the UE.
· Option 1b (vivo)
· Define applicability condition for option-1 muting:
· when muting option 1 is configured, the requirements are applicable if there are PRS resources available during each min (10240 ms, Tprs * dl-PRS-MutingBitRepetitionFactor-r16*L), where L is the size of the bitmap for higher-layer parameter DL-PRS-MutingPattern.
· Option 1c (HW)
· No need to define applicability condition for option-1 muting, based on the updated definition.
· Option 2 (QC, HW)
· Update the definition of 
· If bitmap   for higher-layer parameter DL-PRS-MutingPattern is provided, then  where  is the length of the bitmap; otherwise .
· Recommended WF
· Further discuss if the definition of  should be updated, and 
· Further discuss whether and how to define the applicability condition for requirements with muting
	Company
	Comments 

	vivo
	We think option 1c is better solution by considering what has been specified in 38.214. Muting option 1 requirements can be updated by removing upper bound and no applicability for the requirements should be defined to keep consistency across specs. 

	Qualcomm
	Option 2. This is just simplifying the definition of  to reflect a recent change in the RAN1 specification.

	Huawei
	Support option 1c and option 2, for the same comment as vivo and QC.

	Intel
	Support Option 2

	CATT
	Fine with option 2. 

	OPPO
	Fine with option 1c and option 2.



Issue 1-1-2: Consideration of RSTD search window
· Proposals
· Option 1 (QC, HW)
· Take into account expected RSTD and expected RSTD uncertainty in defining overlap between PRS resource and MG.
· Option 2 (vivo)
· If the search window defined by nr-DL-PRS-ExpectedRSTD and nr-DL-PRS-ExpectedRSTD-Uncertainty together is not covered by MGL excluding RF retuning time, the UE is assumed to do PRS measurement within the entire MGL.
· Recommended WF
· Further discuss
	Company
	Comments 

	vivo
	To make progress, it would be fine for us to go with option 1. It needs to be clarified how option 1 can be captured in the requirements. We are not sure if existing requirements have already taken this into account. Changes as in R4-2119330 is fine if option 1 is agreeable.

	Qualcomm
	Option 1

	Huawei
	Support option 1.

	Intel
	Option 1

	CATT
	Fine with option 1. 

	OPPO
	Option 1. The accurate wording can be FFS.



Issue 1-1-3: Requirements with HO during measurement period 
·  Proposals
· Option 1 (vivo)
· Remove RSTD measurement period requirements if handover happens.
· If handover occurs while RSTD measurements are being performed, then the UE shall continue and complete the on-going RSTD measurements. The UE shall meet measurement accuracy requirements in clause 10.1.23. The RSTD measurement requirements do not apply.
· Remove PRS-RSRP measurement period requirements if handover happens.
· If handover occurs while PRS-RSRP measurements are being performed, then the UE shall continue and complete the on-going PRS-RSRP measurements. The UE shall meet measurement accuracy requirements in clause 10.1.24. The PRS-RSRP measurement requirements do not apply.
· Option 2
· Keep the current requirements 
· Recommended WF
· Further discuss
	Company
	Comments 

	vivo
	If handover happens, all the existing serving cells will be released and a new PCell will be switched to. The RRM measurements will be reconfigured by the new PCell, and maybe by PSCell if there is SCG being added after. The RRM measurement could be different before and after handover. The RSTD measurement period requirements are based on CCSF for sharing gaps between PRS measurements and RRM measurements. If RRM measurement changes in terms of number of frequency layers to be measured before and after handover, the  will change accordingly.  In the existing requirements for when handover happens, it seems  is all the same no matter how many times handover happens. So, the requirements may not be correct and is not clear.
Furthermore, it is not necessary to specify such kind of requirements and it is very difficult, if possible, to consider all factors that may affect the measurement period if handover happens.
Thus, we think it should be enough to specify that measurement period requirements do not apply.

	Qualcomm
	The issue that vivo is raising is actually not related to HO only. What if the RRM measurement configuration changes during the RSTD measurement period? CSSF could also change in that case. Similar to the case of MG reconfiguration, the measurement period could be extended. Needs discussion.

	Huawei 
	We think the issue raised in option 1 by vivo is valid, and we also agree with QC that this is not only related to HO. In our understanding, when RAN4 defined the requirements for  , the assumption was that there is no change in CSSF. If there is a change in RRM, UE may need to re-schedule the measurement, and this may cause longer measurement time. We do not think it is feasible or necessary for RAN4 to define such details, so our suggestion is to use similar approach as for MG reconfiguration, i.e. the measurement period can be longer when there is a change in CSSF. We also support to remove the HO specific requirements as in option 1.

	Intel
	Can be FFS. The other way can be some conditions can be added as the requirements applicability.

	CATT2
	Agree with vivo’s observation. If handover occurs, the gap will be reconfigured and R16 positioning is always gap based. We suggest to follow the same description as MG reconfiguration for handover case. i.e If handover occurs during the measurement period of one or more positioning frequency layers, the measurement period can be longer. 

	OPPO
	Agree that the total measurement period may be longer due to the change of MO configuration or MG configuration. It is different to specify the exact period extension. We can support to remove the current measurement period requirements in spec.

	E///
	Option 2. The PRS configuration/assistance data is the same before and after the HO. So we do not see any reason to remove the requirements under HO. Removal means that the UE will stop RSTD/PRS-RSRP after every HO. The current requirements contain additional margins to account for HO delay and other delays (K*Teffect). If needed we can add additional margin or have general statement that the measurement period can be longer. 



Sub-topic 1-2: UE Rx-Tx specific issues
Issue 1-2-1: UE behaviour and requirements when proximity condition is not met
· Proposals for UE behaviour
· Option 1 (CATT, vivo, OPPO, HW)
· UE should measure and report the UE Rx-Tx time difference 
· Option 2 (QC, Ericsson)
· Up to UE implementation whether to transmit the UE Rx-Tx measurement results to LMF
· Proposals for requirements
· Option 1a (CATT, OPPO, HW)
· Measurement period requirements shall apply
· Measurement accuracy requirements are not applied
· Option 1b (vivo)
· Both measurement period and measurement accuracy requirements shall apply
· Option 2 (QC, Ericsson)
· UE Rx-Tx time difference measurement requirements, including measurement period requirements and measurement accuracy requirements, do not apply. 
· Recommended WF
· Further discuss
	Company
	Comments 

	ZTE
	UE behavior: option 1, should still measure. For requirements: support Option 1b. Don’t support Option 2 since in this case the UE can simply drop the measurement.

	Vivo
	UE behavior: Option 1. UE Rx-Tx measurement by definition is not related to SRS transmission.
Requirements: Option 1b. If UE continues measurement, we don’t see any reason that measurement period needs to be extended. For the accuracy requirements, we think it would be better that RAN4 reaches common understanding on what ideal UE Rx-Tx measurement is firstly. Then it is clearer if accuracy requirements can be met.

	Qualcomm
	UE behavior: option 2. Agree that the UE Rx-Tx measurement is not dependent on SRS transmission but RTT does. Without RTT there would be no motivation to report UE Rx-Tx measurements.
Requirements: option 2

	Huawei
	UE behavior: Option 1. 
Requirements: Option 1a. 
We can understand the concern from QC related to RTT accuracy, but to us it is sufficient to have accuracy requirements not applicable. NW should then be aware of the consequence of the PRS/SRS configuration. We hope this can be a reasonable middle ground for this issue.

	Intel
	UE behavior: Option 1. 
Requirements: Option 1a. 
Share the same view as HW. The proximity issue is mostly impact the accuracy requirements.

	CATT
	UE behavior: Option 1. 
Requirements: Option 1a. 
Same view as Huawei. On the other hand, we think although RTT is related to SRS, it is because gNB Rx-Tx measurement. But in our understanding, UE  Rx-Tx and gNB Rx-Tx are measured and reported separately, and how to derive RTT is LMF implementation. We should not consider gNB measurement in UR measurement requirements applicability. And for requirements part option 1b, we would like to understand more that if both requirements still apply, why we define this proximity condition? 

	OPPO
	UE behavior: Option 1. 
Requirements: Option 1a. 

	E///
	•	Proposals for UE behaviour: 
Option 2. It does not mean that the UE will always drop the measurement. If certain UE can meet requirements may still report it. 
•	Proposals for requirements
Option 2. The accuracy is not expected to be met when proximity condition is not met. Therefore, measurement period requirements do not need to be met.



Issue 1-2-2: Measurement period requirements with cell change impacting SRS
· Proposals
· Option 1 (CATT, QC, OPPO, Ericsson) 
· When cell change impacting SRS occurs during the measurement period, UE shall restart the UE Rx-Tx time difference measurement after the SRS reconfiguration on the target cell is complete.
· Option 2 (vivo)
· For the cell change impacting SRS transmission timing, UE shall restart the UE Rx-Tx time difference measurement after the SRS reconfiguration on the target cell is complete.
· Option 3 (HW)
· If any of the serving cell configured with the SRS for positioning changes during the measurement period, or if any of the serving cell change causes Tx timing changes for the SRS for positioning, UE restarts the Rx-Tx measurement.
· Recommended WF
· Companies have common understanding that in some cases of the cell change, UE shall restart the UE Rx-Tx measurement after the SRS reconfiguration on the target cell is complete
· Further discuss which cases, cell change impacting SRS, cell change impacting SRS timing or both, are concerned in the discussion 
	Company
	Comments 

	vivo
	Since SRS is irrelevant of UE Rx-Tx time difference measurement at least from definition point of view which is based on PRS and latest uplink timing, UE should continue ongoing measurements. It is up to LMF how to calculate position based on UE measurements and gNB measurements.
If cell change impacting SRS is mainly related to SRS transmission timing changes, then the UE behaviour can follow the conclusion of impact due to TA change. 
The 3 options are kind of similar and it would be better how cell change impact SRS is clarified.

	Qualcomm
	Option 1. It may be helpful to clarify here if this issue is exclusively about impact to the timing of SRS for positioning.

	Huawei
	We support option 3 which is a combination of option 1 and 2.
Option 1 is valid because we do not think UE should be required to measure Rx-Tx if there is no valid SRS configuration, so it is reasonable to allow UE to re-start when SRS configuration is changed.
Option 2 is valid because we have already agreed that when TA is changed UE should restart the measurement. We should follow same principle for the case when a cell change causes Tx timing changes.

	Intel
	Option 3 is more clearer than others.

	CATT
	Option 1 and option 3. 

	OPPO
	Prefer option 1 and also support option 3. We think the Tx timing changes of SRS transmission in option 3 should be covered by UL timing change scenario.

	E///
	Option 1. 
We should keep impact of SRS transmission timing and impact of SRS reconfiguration due to HO separately.
The impact of SRS transmission timing has been addressed separately and it applies whenever timing changes. Whether UE continues the UE Rx-Tx under timing change depends on many factors e.g. type of timing change (UE autonomous, NTA-offset, autonomous timing change), type of cell on which UE Rx-Tx is measured.
So Options 2 and 3 will lead to contradiction with agreements related to impact of different types of timing change on UE Rx-Tx measurement requirements/UE behaviour. 



Issue 1-2-3: Measurement period requirements with cell change not impacting SRS 
· Proposals
· Option 1 (CATT) 
· For the case of cell change not impacting SRS, UE shall continue the on-going UE Rx-Tx time difference measurement and the current measurement period and accuracy apply.
· Option 2 (QC, OPPO, Ericsson) 
· If a serving cell change that does not impact the configuration of SRS for positioning occurs during the UE Rx-Tx time difference measurement period, the UE Rx-Tx shall continue the measurement and the measurement period can be longer.
· Option 2a (Ericsson) 
· the longer UE Rx-Tx time difference measurement period can be based on the same principle used for defining longer/extended RSTD and PRS-RSRP measurement periods defined in sections 9.9.2.5 and 9.9.3.5 respectively when the UE continues the measurements (RSTD and PRS-RSRP) under cell change.
· the longer UE Rx-Tx time difference measurement period (TUERxTx,total,HO) shall be as follows:
TUERxTx,total,HO = TUERxTx,HO + K*Teffect + THO
Where:
TUERxTx,Total is the UE Rx-Tx time difference measurement period defined in section 9.9.4.5, TS 38.133.
K is the number of times the handover occurs during TUERxTx,total,HO;
Teffect is the largest Teffect,i among all the positioning frequency layers;
THO is the time during which the UE Rx-Tx time difference measurement may not be possible due to handover; it can be up to Tinterrupt as defined in clause 6.1 of TS 38.133.
· Option 3 (vivo) 
· For the cell change NOT impacting SRS transmission timing, the UE shall continue the on-going UE Rx-Tx time difference measurement. The UE Rx-Tx time difference measurement period requirements do not apply, but accuracy requirements apply.
· Option 4 (HW) 
· If a serving cell NOT configured with the SRS for positioning changes during the measurement period, and the serving cell change does not causes Tx timing changes for the SRS for positioning, UE continues the Rx-Tx measurement and the current measurement period and accuracy requirements should apply.
· Recommended WF
· Companies have common understanding that in some cases of the cell change, UE shall continue the ongoing UE Rx-Tx measurement.
· Further discuss which cases, cell change impacting SRS, cell change impacting SRS timing or both, are concerned in the discussion 
· Further discuss if the HO requirements defined for RSTD and PRS-RSRP can be reused for UE Rx-Tx provided that the HO does not impact the cell 
· Further discuss how to address the change in RRM measurement and CCSF due to cell change even the cell change does not have any SRS impact the SRS.
	Company
	Comments 

	ZTE
	Option 4 is reasonable under the described conditions.

	vivo
	As in issue 1-1-3, it may not be so correct to reuse the requirements as for RSTD and PRS-RSRP.
It is not necessary to specify detailed measurement requirements when handover happens. It would be enough to specify current measurement period requirements do not apply as for some other cases. Measurement period can be extended in this case.
Similar to issue 1-2-2, our understanding of impacting SRS is mainly on SRS transmission timing, rather than SRS configuration.

	Qualcomm
	Option 2

	Huawei
	We support option 4 which is a combination of option 2 and 3.
On option 1 we think only POS SRS is relevant but this is being discussed in Rel-17 ePOS and we can wait or the conclusion there.
On option 2a, we understand when HO occurs, UE will release all the PSCell/SCells configured by the old PCell and add the new PSCell/SCell as configured by the new PCell. Even if the same PSCell or SCell is configured before and after HO, UE would consider it as a change in the PSCell or SCell, so the case “HO does not change the SRS configuration” does not exist.

	Intel
	In principle, Option 2 is fine us. But we are also fine with Option 4 

	CATT
	Option1 and option 4. SRS mentioned in option 1 means the SRS used for positioning (only POS SRS or both POS SRS and R15 SRS, this is being discussed in R17 ePOS). We are fine with option 4 assuming the SRS for positioning used in option 4 is the same interpretation as option 1.  

	OPPO
	Support option 2. 

	E///
	Option 2. 
As described in issue 1-2-2, the impact of SRS transmission timing and impact of SRS reconfiguration due to HO are separate issues and should not be mixed up.
The impact of SRS transmission timing has been addressed separately and it applies whenever timing changes. Whether UE continues the UE Rx-Tx under timing change depends on many factors e.g. type of timing change (UE autonomous, NTA-offset, autonomous timing change), type of cell on which UE Rx-Tx is measured.
So Options 3 and 4 will lead to contradiction with agreements related to impact of different types of timing change on UE Rx-Tx measurement requirements/UE behaviour. 




Companies views’ collection for 1st round 
Open issues 
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2117344 (CATT)
	Moderator: Change 1 and 2 in “Summary of change” are related to agreements from earlier meetings, so they are not listed as open issue. Companies can provide comments on the two changes here directly, if any.

	
	Qualcomm: Changes 1, 2, 3: OK. Change 4: pending outcome of issues 1-2-2 and 1-2-3.

	
	

	
	

	R4-2117756 (vivo)
	Qualcomm:
Based on vivo’s comment in issue 1-1-1 the change related to muting option 1 can be omitted.

The changes related to HO are subject to the outcome of issue 1-1-3.

Changes related to applicability of UE Rx-Tx time difference measurement period requirements if cell change occurs are pending the outcome of issues 1-2-2 and 1-2-3.

	
	E///: We do not agree with proposed changes related to HO. This is also subject to agreement on issues 1-2-2 and 1-2-3

	
	

	R4-2118377 (OPPO)

	Moderator: Change 1 and 2 in “Summary of change” are related to agreements from earlier meetings, so they are not listed as open issue. Companies can provide comments on the two changes here directly, if any.

	
	Qualcomm: Changes 1, 2: OK.   Change 3: pending the outcome of issues 1-2-2 and 1-2-3.

	
	

	
	

	R4-2119330 (HW)
	Moderator: Change 2 and 3 in “Summary of change” are not listed as open issue. Companies can provide comments on the two changes here directly, if any.

	
	vivo: For muting option 1 requirements, it would be better to change ‘L’ to other symbol as ‘L’ is used for total number of frequency layers in the requirements already. It is irrelevant of if other muting option 1 related changes are agreeable or not.

	
	Qualcomm:
Change 1: pending issue 1-1-2
Change 2: Consider moving the changes to 9.9.2.5, 9.9.3.5 and 9.9.4.5.
Change 3: OK
Change 4: pending issue 1-1-1
Change 5: pending issues 1-2-2 and 1-2-3.


	
	Huawei:
To vivo, thanks for the comments, this is a good point and we can change L to Lmuting in a revision.
To QC, thanks for the comments, on Change 2 we are fine to move the changes to 9.9.2.5, 9.9.3.5 and 9.9.4.5 as suggested, and we can do this in a revision.

	
	CATT: the change 2 about UE measurement capability is same as change 2 in R4-2117344 while we capture it in the general introduction. Because it is same for all the three measurements.

	R4-2119456 (Ericsson)
	Qualcomm: For change 1, would prefer wording closer to the RAN4 agreement.
Change 2: pending outcome of issue 1-2-3.

	
	CATT: for change 1, prefer to use the wording in RAN4 agreement and also included in R4-2117344.

	
	



Summary for 1st round 
Open issues 
	Issue 1-1-1: Applicability condition for option-1 muting 
Tentative agreements:
· Update the definition of 
· If bitmap   for higher-layer parameter DL-PRS-MutingPattern is provided, then  where  is the length of the bitmap; otherwise .
· No need to define applicability condition for option-1 muting, based on the updated definition
Candidate options:
Recommendations for 2nd round:

	Issue 1-1-2: Consideration of RSTD search window
Tentative agreements:
· Take into account expected RSTD and expected RSTD uncertainty in defining overlap between PRS resource and MG.
Candidate options:
Recommendations for 2nd round:

	Issue 1-1-3: Requirements with HO during measurement period
Tentative agreements:
None
Candidate options:
· Option 1 (vivo, HW, CATT, OPPO)
· Remove RSTD (PRS-RSRP) measurement period requirements if handover happens.
· If handover occurs while RSTD (PRS-RSRP) measurements are being performed, then the UE shall continue and complete the on-going RSTD (PRS-RSRP) measurements. The UE shall meet measurement accuracy requirements in clause 10.1.23 (10.1.24). The RSTD (PRS-RSRP) measurement requirements do not apply.
· Option 1a (QC, HW, OPPO)
· Address the issue in option 1 for other cases where CSSF could change due to change in RRM measurement, e.g. use similar approach as for MG reconfiguration
· Option 2 (E///)
· Keep the current requirements
Recommendations for 2nd round:
· Based on the comments, it seems a possible compromise for HO case is to remove the current requirements but add a general statement that the measurement period can be longer 
· Further discuss how to address the issue in option 1 for other cases where CSSF could change e.g. due to MO addition/release



	Issue 1-2-1: UE behavior and requirements when proximity condition is not met
Tentative agreements:
None
Candidate options:
· Proposals for UE behaviour
· Option 1 (ZTE, vivo, HW, Intel, CATT, OPPO)
· UE should measure and report the UE Rx-Tx time difference 
· Option 2 (QC, Ericsson)
· Up to UE implementation whether to transmit the UE Rx-Tx measurement results to LMF
· Proposals for requirements
· Option 1a (CATT, OPPO, HW, Intel, OPPO)
· Measurement period requirements shall apply
· Measurement accuracy requirements are not applied
· Option 1b (ZTE, vivo)
· Both measurement period and measurement accuracy requirements shall apply
· Option 2 (QC, Ericsson)
· UE Rx-Tx time difference measurement requirements, including measurement period requirements and measurement accuracy requirements, do not apply. 
Recommendations for 2nd round:
· Further discuss the options.  
· Based on majority’s view, can we agree on option 1 for UE behaviour and option 1a for requirements as a compromise?

	Issue 1-2-2: Measurement period requirements with cell change impacting SRS
Tentative agreements:
None
Candidate options:
· Option 1 (CATT, QC, OPPO, Ericsson) 
· When cell change impacting SRS occurs during the measurement period, UE shall restart the UE Rx-Tx time difference measurement after the SRS reconfiguration on the target cell is complete.
· Option 2 (vivo)
· For the cell change impacting SRS transmission timing, UE shall restart the UE Rx-Tx time difference measurement after the SRS reconfiguration on the target cell is complete.
· Option 3 (HW, Intel, CATT, OPPO)
· If any of the serving cell configured with the SRS for positioning changes during the measurement period, or if any of the serving cell change causes Tx timing changes for the SRS for positioning, UE restarts the Rx-Tx measurement.
Recommendations for 2nd round:
· Further discuss the options.  
· Clarify what would have impact on Rx-Tx measurement in case of cell change, e.g. SRS transmission timing change or SRS reconfiguration or both
· Clarify if SRS transmission timing change has been addressed by existing agreements on TA change, NTA-offset change and autonomous timing adjustment. 

	Issue 1-2-3: Measurement period requirements with cell change not impacting SRS
Tentative agreements:
None.
Option 1 is removed since it is same as option 2 based on the clarification from CATT in the first round.
Option 2a is removed since there was no explicit support in the first round.
Candidate options:
· Option 2 (QC, OPPO, Ericsson, Intel, CATT) 
· If a serving cell change that does not impact the configuration of SRS for positioning occurs during the UE Rx-Tx time difference measurement period, the UE Rx-Tx shall continue the measurement and the measurement period can be longer.
· Option 3 (vivo) 
· For the cell change NOT impacting SRS transmission timing, the UE shall continue the on-going UE Rx-Tx time difference measurement. The UE Rx-Tx time difference measurement period requirements do not apply, but accuracy requirements apply.
· Option 4 (HW, ZTE, Intel, CATT) 
· If a serving cell NOT configured with the SRS for positioning changes during the measurement period, and the serving cell change does not causes Tx timing changes for the SRS for positioning, UE continues the Rx-Tx measurement and the current measurement period and accuracy requirements should apply.
Recommendations for 2nd round:
· Further discuss the options.  
· Discuss the same clarification questions as for Issue 1-2-2.




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

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Issue 1-1-3: Requirements with HO during measurement period
Candidate options:
· Option 1 (vivo, HW, CATT, OPPO)
· Remove RSTD (PRS-RSRP) measurement period requirements if handover happens.
· If handover occurs while RSTD (PRS-RSRP) measurements are being performed, then the UE shall continue and complete the on-going RSTD (PRS-RSRP) measurements. The UE shall meet measurement accuracy requirements in clause 10.1.23 (10.1.24). The RSTD (PRS-RSRP) measurement requirements do not apply.
· Option 1a (QC, HW, OPPO)
· Address the issue in option 1 for other cases where CSSF could change due to change in RRM measurement, e.g. use similar approach as for MG reconfiguration
· Option 2 (E///)
· Keep the current requirements
Recommendations for 2nd round:
· Discuss if the following can be an agreeable compromise for HO case:
· remove the current requirements for case where HO occurs during RSTD (PRS-RSRP) measurement period, and 
· add a general statement that if HO occurs during RSTD (PRS-RSRP) measurement period, the measurement period can be longer 
· Further discuss how to address the issue in option 1 for other cases where CSSF could change e.g. due to MO addition/release

	Company
	Comments 

	vivo
	The two bullets suggested by moderator is fine with us. In addition, a bullet regarding accuracy requirements is necessary
· The UE shall meet measurement accuracy requirements in corresponding clause.
The main issue is that it is not possible to define quantified measurement periods.
It is fine to further discuss other cases. 

	CATT
	Fine with the first two bullets about HO case. We are not sure whether we need to further discuss other cases as the cases will be more complicated. 

	Huawei 
	We support the two bullets suggested by moderator and we are also fine with the bullet on accuracy suggested by vivo.
We are fine to further discuss other cases where CSSF may change.

	Qualcomm
	On this issue we propose another compromise: keep the current RSTD requirements when HO occurs during the measurement period and add a note in 9.9.2.5 saying that if CSSF or the measurement configuration changes during the measurement period, the the measurement period could be longer. The note would apply to HO as well.

	E///
	In our view for the case when CSSF does not change the current RSTD (PRS-RSRP) measurement period under HO should be met. But we agree if CSSF changes then the RSTD (PRS-RSRP) measurement period under HO can be longer. We do not agree with Vivo that under HO, no RSTD (PRS-RSRP) measurement requirements apply. The RSTD (PRS-RSRP) measurement period which is longer than defined in section 9.9.2.5 (9.9.2.5) is also requirement to be met by the UE.
In summary our compromise proposal is as follows: 
If the CSSF does not change after the HO then the existing RSTD (PRS-RSRP) measurement period  () shall apply. But if the CSSF changes after the HO then the RSTD (PRS-RSRP) measurement period can be longer than defined in section 9.9.2.5 (9.9.2.5).



Issue 1-2-1: UE behavior and requirements when proximity condition is not met
Candidate options:
· Proposals for UE behaviour
· Option 1 (ZTE, vivo, HW, Intel, CATT, OPPO)
· UE should measure and report the UE Rx-Tx time difference 
· Option 2 (QC, Ericsson)
· Up to UE implementation whether to transmit the UE Rx-Tx measurement results to LMF
· Proposals for requirements
· Option 1a (CATT, OPPO, HW, Intel, OPPO)
· Measurement period requirements shall apply
· Measurement accuracy requirements are not applied
· Option 1b (ZTE, vivo)
· Both measurement period and measurement accuracy requirements shall apply
· Option 2 (QC, Ericsson)
· UE Rx-Tx time difference measurement requirements, including measurement period requirements and measurement accuracy requirements, do not apply. 
Recommendations for 2nd round:
· Discuss if the following can be an agreeable compromise based on majority’s view for UE Rx-Tx measurement when proximity condition is not met
· For UE behaviour (option 1) 
· UE should still measure and report the UE Rx-Tx time difference
· For requirements applicability (option 1a)
· Measurement period requirements shall apply
· Measurement accuracy requirements are not applied

	Company
	Comments 

	vivo
	UE behavior: Option 1 
Requirement: Option 1b. 
Based on UE Rx-Tx time difference measurement definition, the reference uplink subframe timing is not relevant to SRS transmission.
Having said that, we can compromise to option 1a for the sake of progress. It may make no difference no matter whether accuracy can be met or not, because UE measurement behavior is the same.

	CATT
	Fine with the moderator’s suggestion. 

	Huawei
	We support moderator’s suggestion to move forward:
UE behavior: Option 1 
Requirement: Option 1a. 

	Qualcomm
	UE behavior: option 2
Requirements: option 2

	E///
	We still prefer option 2 and 2 for UE behavior and requirements respectively. They are consistent.
Companies seems to have different understanding of the impact of proximity condition on UE Rx-Tx time difference measurement and accuracy requirements. 
To move forward it is better to understand real motivation for having proximity condition before deciding the impact on the UE behavior and requirements. 
To Vivo: 
We do not agree that SRS transmission is irrelevant for UE Rx-Tx time difference measurement requirements. SRS is configured to make sure that UE transmits at least SRS during UE Rx-Tx period. There is no guarantee that UE will send any other signal during the UE Rx-Tx period.



Issue 1-2-2: Measurement period requirements with cell change impacting SRS
Candidate options:
· Option 1 (CATT, QC, OPPO, Ericsson) 
· When cell change impacting SRS occurs during the measurement period, UE shall restart the UE Rx-Tx time difference measurement after the SRS reconfiguration on the target cell is complete.
· Option 2 (vivo)
· For the cell change impacting SRS transmission timing, UE shall restart the UE Rx-Tx time difference measurement after the SRS reconfiguration on the target cell is complete.
· Option 3 (HW, Intel, CATT, OPPO)
· If any of the serving cell configured with the SRS for positioning changes during the measurement period, or if any of the serving cell change causes Tx timing changes for the SRS for positioning, UE restarts the Rx-Tx measurement.
Recommendations for 2nd round:
· Clarify what would have impact on Rx-Tx measurement in case of cell change, e.g. SRS transmission timing change or SRS reconfiguration or both
· Clarify if SRS transmission timing change has been addressed by existing agreements on TA change, NTA-offset change and autonomous timing adjustment.

	Company
	Comments 

	vivo
	In our view, only SRS transmission timing change would have impact on Rx-Tx measurement in case of cell change. SRS reconfiguration may lead to proximity of PRS and SRS change. In this case, SRS reconfiguration may also have impact. But we agreed UE should continue the PRS measurement when proximity is not met. So, we think SRS transmit timing only matters here.
SRS transmission timing change has similar impact as TA change. TA change is due to NW issued TA command, but SRS transmission timing change here is due to cell change. So, it may not be covered by requirements due to TA change.

	CATT
	In our understanding, what impact UE Rx-Tx measurement is uplink subframe timing i.e. SRS transmission timing according to the following definition. 
· TUE-TX is the UE transmit timing of uplink subframe #j that is closest in time to the subframe #i received from the TP.
 And we think the impact of SRS transmission timing change and TA change can be same. And the requirements can be merged with current agreements on TA change, i.e. 
· If UE uplink transmission timing changes due to cell change or the network-configured Timing Advance command during the UE Rx-Tx measurement period, then the UE Rx-Tx time difference measurement period is restarted after uplink transmission timing changes, and the UE Rx-Tx time difference measurement period requirements in this clause shall not apply.  

	Huawei
	We think both SRS transmission timing change and SRS reconfiguration may impact UE Rx-Tx measurement. 
· SRS reconfiguration: Without SRS configuration UE may not perform Rx-Tx measurement because the multi-RTT positioning will not work, so it is reasonable to allow UE to restart in case of SRS reconfiguration.
· SRS transmission timing change: same view as vivo, i.e. it will impact Rx-Tx measurement in the same way as TA change, and it is not covered by the TA change (which is based on NW TA command).

	Qualcomm
	Option 1

	E///
	As compromise we can agree with Option 3. 
As stated above we do not agree with Vivo that the SRS or SRS change does not impact UE Rx-Tx measurement and UE Rx-Tx is only impact is if the timing changes. 
When serving cell configured with the SRS for positioning changes then after the cell change the UE will be configured with new SRS configuration (including power control parameters). Further UE uplink timing is based on an UL transmission i.e. UE has to transmit some signal. If SRS is not configured then there is NO guarantee that the UE will transmit any signal during the UE Rx-Tx measurement period. If there is NO UL transmission/signal then UE UL timing is not defined. 
This is the reason UE Rx-Tx core requirements in TS 38.133 apply provided that the SRS is configured.



Issue 1-2-3: Measurement period requirements with cell change not impacting SRS
Candidate options:
· Option 2 (QC, OPPO, Ericsson, Intel, CATT) 
· If a serving cell change that does not impact the configuration of SRS for positioning occurs during the UE Rx-Tx time difference measurement period, the UE Rx-Tx shall continue the measurement and the measurement period can be longer.
· Option 3 (vivo) 
· For the cell change NOT impacting SRS transmission timing, the UE shall continue the on-going UE Rx-Tx time difference measurement. The UE Rx-Tx time difference measurement period requirements do not apply, but accuracy requirements apply.
· Option 4 (HW, ZTE, Intel, CATT) 
· If a serving cell NOT configured with the SRS for positioning changes during the measurement period, and the serving cell change does not causes Tx timing changes for the SRS for positioning, UE continues the Rx-Tx measurement and the current measurement period and accuracy requirements should apply.
Recommendations for 2nd round:
· Discuss if it is common understanding that this issue is addressing the opposite cases of Issue 1-2-2, i.e. we are discussing cell change cases that do not belong to Issue 1-2-2.
· Discuss whether and how UE Rx-Tx measurement is impacted in the cell change cases in Issue 1-2-3.

	Company
	Comments 

	vivo
	This issue is related to Issue 1-2-2. We may need to figure out firstly how the UE Rx-Tx time difference measurement is impacted by SRS due to cell change, e.g., SRS parameters reconfiguration, SRS transmission timing change due to cell change etc.

	CATT
	We think this is the opposite case of issue 1-2-2, i.e. the uplink timing is not impacted by cell change. 

	Huawei
	We agree the issue is related to 1-2-2, and we think in the opposite cases of Issue 1-2-2, UE continues the Rx-Tx measurement and the current measurement period and accuracy requirements should apply.

	Qualcomm
	We support option 2.

	E///
	While we prefer Option 2 since it is general enough. But we can compromise with Option 4 provided that this (Option 4) will be specified in the core requirements along with the rule in issue 1-2-2.
We do not agree with Option 3 since SRS has impact on UE Rx-Tx as explained in issue 1-2-2.



Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on UE PRS measurement requirements
	Huawei, HiSilicon
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2117344
	Draft CR on UE positioning measurement requirements
	CATT
	Revised
	Focus on Change 1 related to MG

	R4-2117756
	Draft CR to 38.133 correction to NR positioning measurement requirements
	vivo
	Revised
	Focus on Change 1 and 2 related to HO case

	R4-2118377
	Draft CR to TS 38.133 Rel-16 on core measurement requirements for positioning
	OPPO
	Merged
	

	R4-2119330
	CR to update positioning measurement requirements
	Huawei, Hisilicon
	Revised
	Focus on other issues not addressed by 7344 and 7756

	R4-2119456
	Measurement requirements for UE positioning measurements in TS 38.133
	Ericsson
	Merged
	




2nd round 
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2120267
	Draft CR on UE positioning measurement requirements
	CATT
	Agreeable
	

	R4-2120268
	Draft CR to 38.133 correction to NR positioning measurement requirements
	vivo
	Agreeable
	

	R4-2120269
	CR to update positioning measurement requirements
	Huawei, Hisilicon
	Agreeable 
	

	R4-2120266
	WF on UE PRS measurement requirements
	Huawei, HiSilicon
	Agreeable
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