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The scope of this email discussion includes the following agenda items:
	6.5.1	RRM core requirements maintenance (38.133)	[NR_pos-Core]
6.5.1.1	PRS-RSTD measurement requirements	[NR_pos-Core]
6.5.1.2	PRS-RSRP measurement requirements	[NR_pos-Core]
6.5.1.3	UE Rx-Tx time difference measurement requirements 	[NR_pos-Core]
6.5.1.4	Other requirements
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Topic #1: RSTD measurement period
Companies’ contributions summary
	T-doc
	Company
	Proposals / Observations

	R4-2108778
	ZTE Corporation
	Proposal 1: RSTD measurement period is not impacted by the PRS-RSRP measurement configured for another positioning method, if they are measured on the same set of PRS resources.
Proposal 2: Add the following text to TS 38.133 sections 9.9.2.5, 9.9.3.5 and 9.9.4.5: “If during the measurement period of one or more positioning frequency layers, the MG pattern is reconfigured (at most once for each positioning frequency layer) to enable UE to measure DL PRS resources, the measurement period can be longer.”.
Proposal 3: For MG reconfiguration not per UE request, apply same requirements as MG reconfiguration based on UE request.

	R4-2109087
	CATT
	Proposal 1: For N_muting upper bound value: 
· If Tprs * dl-PRS-MutingBitRepetitionFactor-r16 > 10240 ms
· N_muting = 1 (effectively no type1 muting, corner case that should be avoided by the network)
· else
· N_muting = X * dl-PRS-MutingBitRepetitionFactor-r16, where
· X = min( L, 10240/( Tprs * dl-PRS-MutingBitRepetitionFactor-r16 ) ) and
· L is the size of NR-MutingPattern-r16 for mutingOption1-r16.
Proposal 2: Considering the integrity of the requirements, the measurement period when muting option 2 is used should be also clarified. 
Proposal 3: The observation window for LPRS,i is . 
Proposal 4: Replace notation LPRS,i  with . 
Proposal 5: RSTD measurement period is not impacted by PRS-RSRP measurement.  
Proposal 6: Add the following text to TS 38.133: “If during the measurement period of one or more positioning frequency layers, MG pattern is reconfigured to enable UE to measure different DL PRS resources, the measurement period can be longer.”  
Proposal 7: Do not specify the exact extension due to MG reconfiguration. 
Proposal 8: Measurement requirements do not apply if UE cannot perform the PRS measurement after the MG reconfiguration. 

	R4-2109090
	CATT
	CR

	R4-2109175
	Nokia, Nokia Shanghai Bell
	CR

	R4-2109234
	Intel Corporation
	Observation 1: RSTD measurement shall be independent with PRS RSRP measurement if the configured PRS resource for them are different.  
Proposal 1: RSTD measurement period shall not be impacted by PRS-RSRP measurement configured for another positioning method. 
Proposal 2: It is necessary to add the applicability side conditions to exclude the current requirements for the case when MG reconfiguration not per UE request. 
Proposal 3: The clarification on the potential requirement extension is needed when MG reconfiguration per UE request.

	R4-2109858
	Qualcomm Incorporated
	Proposal 1: (Option A)
· If Tprs * dl-PRS-MutingBitRepetitionFactor-r16 > 10240 ms
· N_muting = 1 (effectively no type1 muting)
· else
· N_muting = X * dl-PRS-MutingBitRepetitionFactor-r16, where
· X = min( L, 10240/( Tprs * dl-PRS-MutingBitRepetitionFactor-r16 ) ) and
· L is the size of NR-MutingPattern-r16 for mutingOption1-r16.
Proposal 2a: The measurement requirements apply for a PRS resource only if at least the minimum number of repetitions specified in the accuracy requirements are covered by the MGL excluding RF switching time.
Proposal 2b: For the purpose of calculating TPRS,i, count only PRS resources for which measurement requirements apply according to Proposal 2a.
Proposal 2c: A PFL is counted as candidate for a MG occasion if it has at least one PRS resource for which measurement requirements apply according to Proposal 2a.
Proposal 3: The length of the observation window for calculating LPRS,i should be Tavailable_PRS,i.
Proposal 4: Replace LPRS,i with  and clarify that it is based on PRS duration K defined in TS 38.214 [45] clause 5.1.6.5.
Proposal 5: RAN4 not to specify requirements for scenarios involving concurrent NR positioning methods in Rel-16.
Proposal 6: Measurement period requirements in TS 38.133 sections 9.9.2.5, 9.9.3.5 and 9.9.4.5 do not apply when there are concurrent positioning requests. If there are concurrent positioning requests the starting point and duration of the measurement period may be different.
Proposal 7: Add the following text to TS 38.133 sections 9.9.2.5, 9.9.3.5 and 9.9.4.5: “If during the measurement period of one or more positioning frequency layers, the MG pattern is reconfigured (at most once for each positioning frequency layer) to enable UE to measure DL PRS resources, the measurement period can be longer.”
Proposal 8: Do not specify the exact measurement period extension due to MG reconfiguration.
Proposal 9: If MG is reconfigured during the measurement period without the UE requesting it, the same measurement requirements apply as for MG reconfiguration per UE request (as in Proposal 7).

	R4-2109934
	vivo
	Proposal 1: Option 1 is more generic to be used to define upper bound of measurement period.
Proposal 2: The observation window for Lprs is  .
Proposal 3: The notation of is replaced with .
Proposal 4: Measurement periods for different positioning methods are independent. RSTD measurement period shall not be impacted by PRS-RSRP measurement for the other positioning method.
Proposal 5: If the MG pattern is reconfigured during the measurement period of one or more positioning frequency layers, longer measurement period is expected.


	R4-2110012
	Nokia, Nokia Shanghai Bell
	Proposal 1 : Consider option-A for PRS muting pattern.
Observation 1 : If N is counted within the window T ms in the same manner as LPRS,i observation window, that is the aggregating duration of all the PRS resources that fall within MGs and are not muted, there is no problem to define the requirement derived from UE processing capability.
Proposal 2 : A UE needs to use the observation window for N same as LPRS,i observation window that was agreed as the aggregating duration of all the PRS resources that fall within MGs and are not muted.
Observation 2 : one concern is that a UE may not know about MG configuration at the stage of making UE capability report {N,T}. UE venders need to check this.
Proposal 3 : If the window T ms is not set same as the window LPRS,i, the requirement applies another scaler as ,  where  is the observation window of LPRS,i counting.
Proposal 4 : We support option 1 notation .
Proposal 5:  Option 1 is agreeable regarding measurement period when configured with PRS-RSRP.
·  In our analysis, PRS-RSRP is measured and report as same period of RSTD measurement period. See our another PRS-RSRP measurement contribution [R4-2110013]
Observation 3 : RSRP measurement and its accuracy are important for all positioning methods. In most of positioning methods, RSRP values should be monitored together for beam correspondence.
Proposal 6 :  If PRS-RSRP is configured for another positioning method, the measurement period in the positioning method is not impacted by PRS-RSRP measurement. (support option-1) 
· In this case, PRS-RSRP is measured as same period of the measurement period in the positioning method.
Proposal 7 : Measurement period may be prolonged or restarted when measurement gap is reconfigured per UE request. Option 1 or Option 3 are supported. 
Proposal 8 : We support option 2 regarding MG reconfiguration not per UE request

	R4-2110039
	OPPO
	Proposal 1a: When Tprs*dl-PRS-MutingBitRepetitionFactor-r16>10240ms or Tprs*L*dl-PRS-MutingBitRepetitionFactor-r16>10240ms, support option A and further discuss how to capture it in spec.
Proposal 1b: When Tprs*L*dl-PRS-MutingBitRepetitionFactor-r16 <= 10240ms, muting scaling factor should be the ratio of muting pattern size and the number of “1” in the muting pattern, i.e. .
Proposal 2: The observation window for Lprs should be .
Proposal 3: Support option 2 and option 4, which can be merged.
Proposal 4: For MG reconfiguration per UE request, the measurement period can be longer and the exact extension is left to UE and network implementation. 
Proposal 5: For MG reconfiguration not per UE request, support same requirements as MG reconfiguration based on UE request.

	R4-2110870
	Huawei, HiSilicon
	Proposal 1: If RAN4 is to optimize the requirements for muting, consider to define N_muting based on the minimum repetition factor of bit ‘1’ in the muting pattern.
Proposal 2: The observation window of Lprs is Tavailable_PRS,i.
Proposal 3: Change the notation of Lprs to K, provided that RAN1 would align the definition of time period of P to the Lprs observation window agreed in RAN4.
Proposal 4: Capture the following texts in 38.133 section 9.9.1:
“When UE is configured measurement for more than one positioning requests, the measurement period for each requests can be longer than measurement period when UE is configured measurement for that single positioning request.”
Proposal 5: Add the following text to TS 38.133 sections 9.9.2.5, 9.9.3.5 and 9.9.4.5: 
“If during the measurement period of one or more positioning frequency layers, the MG pattern is reconfigured, the measurement period can be longer.”

	R4-2110871
	Huawei, HiSilicon
	CR

	R4-2111331
	Ericsson
	· Proposal 1: When PRS-RSRP and RSTD are configured using separate OTDOA assistance data then the measurement periods of RSTD and PRS-RSRP may be different.
· Observation 1: Network can reconfigure the measurement gaps anytime.
· Observation 2: The time period required to configure or reconfigure measurement gaps is not specified.
· Proposal 2: If during the measurement period of one or more positioning frequency layers, the MG pattern is reconfigured (at most once for each positioning frequency layer) to enable UE to measure DL PRS resources, the measurement period can be longer.
· Proposal 3: The requirements in proposal 2 shall apply regardless of whether the measurement gap is reconfigured autonomously by the gNB or based on request from the UE.

	R4-2111332
	Ericsson
	CR

	R4-2111334
	Ericsson
	CR


Open issues summary
It is noted that Proposal 2a from QC R4-2109858 is discussed in Issue 2-2-3. Proposal 2b and 2c are not listed as open issue because we already have agreement in WF R4-2105851 from RAN4#98-bis-e (Slide 3 and 11) that only PRS resources overlapped with MG or being fully covered by MG is considered, and what remained open is when a PRS resources is considered as overlapped with MG or being fully covered by MG, which is discussed in Issue 2-2-3.
It is noted that Proposal 5 from Nokia R4-2110012 is not listed as open issue because it is related to PRS-RSRP measurement period configured for DL-TDOA. For this case, there was already agreement in WF R4-2105851 from RAN4#98-bis-e (Slide 6) that RSTD and RSRP are performed over the same measurement period.
It is noted that Proposal 9 and 10 from CATT R4-2109087 are discussed in Issue 2-1-1 and 2-1-2.
Sub-topic 1-1: PRS resource muting
Issue 1-1-1: Upper bound for N_muting factor
· Proposals
· Option 1a (CATT, QC, Nokia, vivo)
· Option A in WF R4-2105851 from RAN4#98-bis-e 
· If Tprs * dl-PRS-MutingBitRepetitionFactor-r16 > 10240 ms
· N_muting = 1 (effectively no type1 muting)
· else
· N_muting = X * dl-PRS-MutingBitRepetitionFactor-r16, where
· X = min( L, 10240/( Tprs * dl-PRS-MutingBitRepetitionFactor-r16 ) ) and
· L is the size of NR-MutingPattern-r16 for mutingOption1-r16.
· Option 1b (OPPO)
· When Tprs * dl-PRS-MutingBitRepetitionFactor-r16 > 10240 ms or Tprs * L * dl-PRS-MutingBitRepetitionFactor-r16 > 10240ms, support option 1
· When Tprs * L * dl-PRS-MutingBitRepetitionFactor-r16 <= 10240 ms, muting scaling factor should be the ratio of muting pattern size and the number of “1” in the muting pattern, i.e. 
· Option 2 (HW)
· If RAN4 is to optimize the requirements for muting, consider to define N_muting based on the minimum repetition factor of bit ‘1’ in the muting pattern.
· Recommended WF
· Further discuss
	Company
	Comments 

	Intel
	We need to conclude this between the options agreed in the last meeting. So we support Option 1a 

	Qualcomm
	Option 1a.

	CATT
	Support option 1a

	vivo
	Support option 1a.

	Huawei
	We can support option 1a to move forward.
However, we suggest to add an applicability condition that requirement apply for a resource provided that the first K bits in the muting pattern are not all-zero, where K=FLOOR(10240/(Tprs*dl-PRS-MutingBitRepetitionFactor-r16)).
For example, when Tprs * dl-PRS-MutingBitRepetitionFactor-r16 >= 10240, only the first bit in the muting pattern is effectively used (K=1). If this bit is zero, then there is no available occasion for UE to measure the resource, so no requirement should apply for this resource. 

	OPPO
	In our view, there are following three cases when defining the upper bound for N_muting factor:
· Case-1: Tprs * dl-PRS-MutingBitRepetitionFactor-r16 > 10240 ms
· Case-2: Tprs * dl-PRS-MutingBitRepetitionFactor-r16 < 10240 ms but Tprs * L* dl-PRS-MutingBitRepetitionFactor-r16 > 10240 ms,
· Case-3: Tprs * L* dl-PRS-MutingBitRepetitionFactor-r16 < 10240 ms
Option 1a adopts the truncating method for case-2, which is similar to that in LTE. We can agree with option 1a but would like to further discuss whether it should also be captured in TS 37.355.
For case-3 when Tprs * L* dl-PRS-MutingBitRepetitionFactor-r16 < 10240 ms, we are open to discuss whether and how to further optimize the upper bound for N_muting.

	E///
	Option 1a

	Nokia
	We support option-1a. Option-1b seems similar to option-1, which is also fine as one compromised solution.



Issue 1-1-2: Considration on muting option-2 
 Proposals
· Option 1 (CATT)
· Considering the integrity of the requirements, the measurement period when muting option 2 is used should be also clarified
· Recommended WF
· Further discuss
	Company
	Comments 

	Intel
	For muting Option2, it seems impossible to drop-off all PRS resource within an available gap. That is the requirements under the muting pattern 2 needed not any extension indeed.

	Qualcomm
	Muted PRS resources will affect the calculation of Lprs. They are counted since they are not transmitted.

	CATT
	For calculation of LPRS, the muted PRS resources are not counted, and we think this is same for both muting option 1 and muting option 2. 
We also think for muting option 2 the requirements may not need to be extended, then we need to add in the specification that when muting option 2 is used, Nmuting = 1. Otherwise, the requirements for muting option 2 are missing. 

	vivo
	Muting option 2 has no impact on measurement period requirements and accuracy requirements.

	Huawei
	Muting option 2 will not impact calculation of TPRS,i, because all the occasions of a resource are still available for measurement if there is only muting option 2.
Agree with QC that muting option 2 will impact calculation of Lprs. Since we have agreed in last meeting that only non-muted resources are counted in Lprs, muting option 2 is already considered in the requirements.   

	OPPO
	Agree that the impact of muting option 2 is reflected by Lprs. We are fine to add a clarification like “only the PRS repetition instances not muted by muting option 2 are accounted when calculating Lprs”, if needed. 

	Nokia
	Muting option-2 gives a bitmap of dl-PRS-MutingOption2 corresponds to “a single repetition index” for each of the DL PRS resources, however the way of PRS resource calculation is not changed due to Muting option-2. Muting option 2 seems to make no impact on the requirement.



Sub-topic 1-2: Parameter Lprs
[bookmark: _Hlk72243745][bookmark: _Hlk72243798]Issue 1-2-1: Observation window of Lprs
· Proposals
· Option 1 (CATT, HW, QC, vivo, OPPO)
· 
· Option 2 
· Other
· Recommended WF
· Further discuss
	Company
	Comments 

	Intel
	Option 1

	Qualcomm
	Option 1

	CATT
	Support option 1. 

	vivo
	Support option 1

	Huawei
	Option 1.   

	OPPO
	Option 1.

	E///
	Option 1

	Nokia
	We are ok with option-1. We want to discuss first issue 1-2-2 to agree on this.



[bookmark: _Hlk72243809]Issue 1-2-2: Relation between  the observation windows of Lprs and UE processing capability ‘N’
· Proposals
· Option 1 (Nokia)
· A UE needs to use the observation window for N same as LPRS,i observation window that was agreed as the aggregating duration of all the PRS resources that fall within MGs and are not muted. 
· If the window T ms is not set same as the window LPRS,i, the requirement applies another scaler as ,  where  is the observation window of LPRS,i period. 
· Option 2  
· No relation between the two observation windows
· Recommended WF
· Further discuss
	 Company
	Comments 

	CATT
	Support option 2. 

	vivo
	This may need further discussion. Prefer to keep current scaling factor 

	Huawei
	Option 2.   
In our understanding, observation window for Lprs is Tavailable, and observation window for N is T. We analyzed both cases where Tavailable > T and Tavailable < T, and we do not see big issue.
· T<Tavailable_PRS,i, in this case, counting PRS duration over T or Tavailable_PRS,i would give the same Lprs 
· T>Tavailable_PRS,i, in this case, as UE has not completed the processing, it would not take new measurements, and counting PRS duration over T would make the requirements unnecessarily relaxed.

	Nokia
	Option-1. We think the scaling by  (is required when the two window sizes appear different. Otherwise, the requirement does not make sense.
We carefully reviewed the Huawei analysis. If a UE has not completed the processing in T>Tavailable_PRS,i,, it would not take new measurements and does not process further new PRS resource during T.   Then, in this explanation the wrapping cycle becomes T ( which may mean like    )?  It causes confusion between N and T definitions.



Issue 1-2-3: Notation update
· Proposals
· Option 1 (CATT, Nokia, vivo)
· Replace notation LPRS,i with  or 
· Option 2 (HW)
· Change the notation of Lprs to K, provided that RAN1 would align the definition of time period of P to the Lprs observation window agreed in RAN4. 
· Option 3 (QC)
· Replace LPRS,i with  and clarify that it is based on PRS duration K defined in TS 38.214 [45] clause 5.1.6.5.
· Recommended WF
· Further discuss, first focus on whether Lprs (or the new notation) is same as K defined in 38.214 clause 5.1.6.5 or not.
	Company
	Comments 

	Intel
	The better way is to keep the current notation and some clarification is needed. 

	Qualcomm
	Option 3. Our understanding is that in this issue the objective is to clarify the notation.

	CATT
	Option 1. We think the Lprs is not totally same as K defined in 38.214. K is the number of PRS resources UE can process in each P ms, but Lprs is the number of PRS resources NW configured in Tavailable_PRS,I, Lprs can be larger than, smaller than or equal to K. The similarity is the calculation formula on the number of PRS resources. 

	vivo
	It seems observation of window of Lprs,i could be agreed as . Thus, the notation  provides more information. Option 1 is supported.
LPRS,i is not necessarily to be exactly the same as K in terms of value. It could be larger or smaller than K in our understanding. Besides, it can be seen that  is used as scaling factor in the measurement period requirements, which means they can be different.

	Huawei
	If RAN4 agrees that Lprs is same as parameter K in 38.214, then we suggest to use same notation K to align the two spec. Otherwise we suggest to use a different notation like , but “based on” in option 3 is a bit vague.

	OPPO
	In our understanding, the calculation method of Lprs is same as that of K in 38.214. However, Lprs should also consider the overlapping between PRS resources and MGL. Changing the notation of Lprs to K is misleading since MG is not mentioned in the definition of K in 38.214. We are fine with other notations such as,    or  as long as the clarifications regarding the observation window and MG are provided. 

	Nokia
	Support option-1.



Sub-topic 1-3: Measurement period when configured with PRS-RSRP 
Issue 1-3-1: PRS-RSRP configured for a different method than DL-TDOA
· Proposals
· Option 1a (ZTE, OPPO)
· RSTD measurement period is not impacted by the PRS-RSRP measurement configured for another positioning method, if they are measured on the same set of PRS resources.
· Option 1b (CATT, Nokia, vivo, OPPO, Intel)
· RSTD measurement period is not impacted by PRS-RSRP measurement.
· Option 2a (HW)
· When UE is configured measurement for more than one positioning requests, the measurement period for each requests can be longer than measurement period when UE is configured measurement for that single positioning request.
· Option 2b (Ericsson)
· When PRS-RSRP and RSTD are configured using separate OTDOA assistance data then the measurement periods of RSTD and PRS-RSRP may be different.
· Option 2c (QC)
· RAN4 not to specify requirements for scenarios involving concurrent NR positioning methods in Rel-16.
· Measurement period requirements in TS 38.133 sections 9.9.2.5, 9.9.3.5 and 9.9.4.5 do not apply when there are concurrent positioning requests. If there are concurrent positioning requests the starting point and duration of the measurement period may be different.
· Option 2d (OPPO)
· PRS measurement requirements do not apply when UE is configured PRS measurement for more than one positioning methods with different sets of PRS resources to measure.
· Recommended WF
· Further discuss
	Company
	Comments 

	ZTE
	Option 1a can be agreed first. For 1b this might depend on the assumption of UE implementation but if chipset and UE vendors support this option we’re also fine with 1b.

	Intel
	Option 1b
We don’t think the cases when PRS resource to be measured for PRS RSRP shall be distinct with these for RSTD. That is the scenario of concurrent measurement for RSTD and PRS RSRP shall be done simultaneously in most of cases.

	Qualcomm
	Option 2c

	CATT
	Support option 1b. If RSTD and PRS-RSRP is based on the same resources, the measurement period should be same according to the current requirements. If they are based on different resources, they should be measured and reported individually and not impact each other. 

	vivo
	Firstly, we support option 1b that RSTD measurement period is not impacted by PRS-RSRP measurement configured for another positioning method.
In the meanwhile, we also think there is no requirements in Rel-16 when multiple positioning methods are configured concurrently. RAN4 need to further discuss on how to handle this in Rel-16.
In our view, the total measurement delay should be summation of measurement delays of all positioning methods configured. However, we are also fine not to define requirements in Rel-16 as proposed by option 2C.

	Huawei
	We can support option 2a or option 2c.

	OPPO
	Support option 1a and 1b. And option 2d is for the scenario when multiple positioning methods are configured with different PRS resources. We are also support 2c to avoid such scenarios. 

	E///
	Option 2d. We prefer more general statement like different assistance data instead of different positioning methods. 

	Nokia
	We support Option-1b. RSTD measurement period requirement is still applicable, and the measurement period not impacted by PRS-RSRP measurement.
In option 2b, maybe it seems to assume different scenarios with multiple (separate) assistance data (like an example OTDOA and E-CID assistance data are received). In this case, RSRP is independently measured through another method measurement request. Then, the measurement periods of RSTD and PRS-RSRP may be different. Maybe we need to further check assumptions in each option.



Sub-topic 1-4: Measurement period with MG reconfiguration
Issue 1-4-1: MG reconfiguration per UE request
· Proposals
· Option 1a (ZTE, Ericsson, QC, Nokia)
· Add the following text to TS 38.133 sections 9.9.2.5, 9.9.3.5 and 9.9.4.5:
If during the measurement period of one or more positioning frequency layers, the MG pattern is reconfigured (at most once for each positioning frequency layer) to enable UE to measure DL PRS resources, the measurement period can be longer.”
· Option 1b (CATT)
· Add the following text to TS 38.133 sections 9.9.2.5, 9.9.3.5 and 9.9.4.5:
If during the measurement period of one or more positioning frequency layers, MG pattern is reconfigured to enable UE to measure different DL PRS resources, the measurement period can be longer
· Option 1c (HW, vivo, OPPO)
· Add the following text to TS 38.133 sections 9.9.2.5, 9.9.3.5 and 9.9.4.5:
If during the measurement period of one or more positioning frequency layers, the MG pattern is reconfigured, the measurement period can be longer.
· Option 2 (Nokia)
· Measurement period may be prolonged or restarted when measurement gap is reconfigured per UE request.
· Option 3 (Intel)
· The clarification on the potential requirement extension is needed when MG reconfiguration per UE request.
· Recommended WF
· It seems all companies agree that measurement period may be extended, and RAN4 does not need to define the exact extension. 
· Discuss if the following bullets are agreeable. 
· Add the following text to TS 38.133 sections 9.9.2.5, 9.9.3.5 and 9.9.4.5:
If during the measurement period of one or more positioning frequency layers, the MG pattern is reconfigured, the measurement period can be longer.
· RAN4 does not specify the exact measurement period extension due to MG reconfiguration during the measurement period.
	Company
	Comments 

	ZTE
	Support Option 1a. The exact value doesn’t need to be defined.

	Intel
	We can support the proposals in the recommended WF

	Qualcomm
	We agree with the recommended WF.

	CATT
	Fine with the recommended WF. 

	vivo
	Recommended WF is fine.

	Huawei
	We agree with the recommended WF.

	OPPO
	Agree with the recommended WF.

	E///
	Support the recommended WF.

	Nokia
	The recommended WF is acceptable, but the actual wording means there is no requirement in our understanding. We propose a simple wording as 
If the MG pattern is reconfigured during the measurement period of one or more positioning frequency layers, the measurement period requirement is not applicable.



Issue 1-4-2: MG reconfiguration not per UE request
The issue is about whether RSTD measurement period would be impacted by PRS-RSRP measurement configured for another positioning method. 
· Proposals
· Option 1 (ZTE, HW, Ericsson, QC, Nokia, OPPO)
· Apply same requirements as MG reconfiguration based on UE request
· Option 2 (CATT, Intel)
· Measurement requirements do not apply if UE cannot perform the PRS measurement after the MG reconfiguration
· Recommended WF
· It is noted that option 1 are option 2 are not exclusive.
· Discuss if the following bullet based on option 1 is agreeable:
· For MG reconfiguration during measurement period not per UE request, apply same requirements as MG reconfiguration based on UE request as in Issue 1-4-1.
· Further discuss if option 2 is needed.
	Company
	Comments 

	ZTE
	We believe the same shall apply despite the MG reconfiguration is requested by the UE or not, no essential difference.

	Intel
	We are fine the Option 1 also

	Qualcomm
	Option 1.

	CATT
	Fine with the recommended WF. 

	vivo
	Recommended WF is fine.

	Huawei
	We support option 1.
Option 2 may be already covered by other applicability conditions, e.g. requirements apply for a resource only when the resource is fully or partially overlapped with MG.

	OPPO
	Agree with option 1.

	E///
	Option 1. 

	Nokia
	Support option-1



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

	R4-2109090 (CATT)
	HW: suggest to capture all the changes including those endorsed from last meeting and new changes in this meeting in one CR.  

	
	

	
	

	R4-2109175 (Nokia)
	HW: suggest to capture all the changes including those endorsed from last meeting and new changes in this meeting in one CR.  

	
	

	
	

	R4-2110871 (HW)
	HW: suggest to capture all the changes including those endorsed from last meeting and new changes in this meeting in one CR.  

	
	

	
	

	R4-2111332 (Ericsson)
38133
	HW: For change #1, we have a CR R4-2105748 endorsed in RAN4#98-bis

	
	

	
	

	R4-2111334 (Ericsson)
36133
	HW: We have a CR R4-2105749 endorsed in RAN4#98-bis, which removes MGP#25 as an applicable pattern for LTE measurement. 
Technically, we do not think MGP#25 should be totally removed MGP#25 because it can be configured by NR PCell in NE-DC, so it is still relevant for LTE and should be visible in 36133.

	
	

	
	



Summary for 1st round 
Sub-topic 1-1: PRS resource muting
	Issue 1-1-1: Upper bound for N_muting factor
Tentative agreements:
· If Tprs * dl-PRS-MutingBitRepetitionFactor-r16 > 10240 ms
· N_muting = 1 (effectively no type1 muting)
· else
· N_muting = X * dl-PRS-MutingBitRepetitionFactor-r16, where
· X = min( L, 10240/( Tprs * dl-PRS-MutingBitRepetitionFactor-r16 ) ) and
· L is the size of NR-MutingPattern-r16 for mutingOption1-r16.
Candidate options:
Recommendations for 2nd round:
Discuss if the applicability condition proposed by HW is agreeable.
Discuss if and how to further optimize the upper bound for N_muting for Case 3 as proposed by OPPO.

	Issue 1-1-2: Consideration on muting option-2 
Tentative agreements:
Candidate options:
· Option 1 (CATT)
· add in the specification that when muting option 2 is used, Nmuting = 1
· Option 2 (OPPO)
· add a clarification like “only the PRS repetition instances not muted by muting option 2 are accounted when calculating Lprs”
Recommendations for 2nd round:
Discuss the two options (they are not exclusive)


Sub-topic 1-2: Parameter Lprs
	Issue 1-2-1: Observation window of Lprs
Tentative agreements:
· Observation window of Lprs is 
· This can be revisited if any technical issue is identified based on outcome of Issue 1-2-2.
Candidate options:
Recommendations for 2nd round:
None

	Issue 1-2-2: Relation between the observation windows of Lprs and UE processing capability ‘N’ 
Tentative agreements:
Candidate options:
· Option 1 (Nokia)
· A UE needs to use the observation window for N same as LPRS,i observation window that was agreed as the aggregating duration of all the PRS resources that fall within MGs and are not muted. 
· If the window T ms is not set same as the window LPRS,i, the requirement applies another scaler as ,  where  is the observation window of LPRS,i period. 
· Option 2 (CATT, HW)
· No relation between the two observation windows
Recommendations for 2nd round:
Further discuss the options.

	Issue 1-2-3: Notation update
Tentative agreements:
· LPRS,i does not have to be same as K defined in 38.214 clause 5.1.6.5
· Replace LPRS,i with  or  and clarify that it is calculated in the same way as PRS duration K defined in TS 38.214 [45] clause 5.1.6.5.
Please note we already have the following agreement from RAN4#98-bis-e:
· LPRS,i for PFL i should be calculated by aggregating the duration of all the PRS resources that fall within MGs and are not muted
Candidate options:
Recommendations for 2nd round:
None


Sub-topic 1-3: Measurement period when configured with PRS-RSRP 
	Issue 1-3-1: PRS-RSRP configured for a different method than DL-TDOA
Tentative agreements:
Candidate options:
· Option 1a (ZTE, OPPO)
· RSTD measurement period is not impacted by the PRS-RSRP measurement configured for another positioning method, if they are measured on the same set of PRS resources.
· Option 1b (CATT, Nokia, vivo, OPPO, Intel, ZTE)
· RSTD measurement period is not impacted by PRS-RSRP measurement.
· Option 2a (HW)
· When UE is configured measurement for more than one positioning requests, the measurement period for each requests can be longer than measurement period when UE is configured measurement for that single positioning request.
· Option 2b (Ericsson)
· When PRS-RSRP and RSTD are configured using separate OTDOA assistance data then the measurement periods of RSTD and PRS-RSRP may be different.
· Option 2c (QC, vivo, HW, OPPO)
· RAN4 not to specify requirements for scenarios involving concurrent NR positioning methods in Rel-16.
· Measurement period requirements in TS 38.133 sections 9.9.2.5, 9.9.3.5 and 9.9.4.5 do not apply when there are concurrent positioning requests. If there are concurrent positioning requests the starting point and duration of the measurement period may be different.
· Option 2d (OPPO, Ericsson)
· PRS measurement requirements do not apply when UE is configured PRS measurement for more than one positioning methods with different sets of PRS resources to measure.
Recommendations for 2nd round:
Further discuss.


Sub-topic 1-4: Measurement period with MG reconfiguration
	Issue 1-4-1: MG reconfiguration per UE request
Tentative agreements:
· RAN4 does not specify the exact measurement period extension due to MG reconfiguration during the measurement period.
Candidate options:
· Option 1a (ZTE, OPPO)
· Add the following text to TS 38.133 sections 9.9.2.5, 9.9.3.5 and 9.9.4.5:
If during the measurement period of one or more positioning frequency layers, the MG pattern is reconfigured, the measurement period can be longer.
· Option 1b (Nokia)
· Add the following text to TS 38.133 sections 9.9.2.5, 9.9.3.5 and 9.9.4.5:
If the MG pattern is reconfigured during the measurement period of one or more positioning frequency layers, the measurement period requirement is not applicable.
Recommendations for 2nd round:
Further discuss the options

	Issue 1-4-2: MG reconfiguration not per UE request
Tentative agreements:
· For MG reconfiguration during measurement period not per UE request, apply same requirements as MG reconfiguration based on UE request as in Issue 1-4-1.
Candidate options:
Recommendations for 2nd round:
None




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 1-1-1: Upper bound for N_muting factor
Tentative agreements:
· If Tprs * dl-PRS-MutingBitRepetitionFactor-r16 > 10240 ms
· N_muting = 1 (effectively no type1 muting)
· else
· N_muting = X * dl-PRS-MutingBitRepetitionFactor-r16, where
· X = min( L, 10240/( Tprs * dl-PRS-MutingBitRepetitionFactor-r16 ) ) and
· L is the size of NR-MutingPattern-r16 for mutingOption1-r16.
Candidate options:
Recommendations for 2nd round:
Discuss if the applicability condition proposed by HW is agreeable.
Discuss if and how to further optimize the upper bound for N_muting for Case 3 as proposed by OPPO.
	Company
	Comments 

	Qualcomm
	The applicability condition proposed by Huawei makes sense but we note that there are other conditions (corner cases) that could lead to all PRS resources being muted, e.g. all the bits in type 2 muting pattern are set to zero. Muted PRS resources are not transmitted by the TRP so the UE should not attempt to measure them. If clarification is needed, perhaps a more general statement is needed saying that muted PRS resource instances are not counted in any of the measurement requirements. 
Regarding the second bullet in option 1b (below), we don’t think it would work for all muting patterns. It is based on an implicit assumption of uniformly spaced “1” in the muting pattern.
· “When Tprs * L * dl-PRS-MutingBitRepetitionFactor-r16 <= 10240 ms, muting scaling factor should be the ratio of muting pattern size and the number of “1” in the muting pattern, i.e. 
”

	Huawei
	On the applicability condition, we think NW does not usually configure muting pattern to be all zero, but with the agreed upper bound, the bitmap for the muting pattern will be truncated, e.g. NW configures ‘01’, but only the first bit ‘0’ is effective if Tprs * dl-PRS-MutingBitRepetitionFactor-r16 >= 10240 ms. We can discuss more about the wording in next meeting.
On the further optimization for Case 3, we suggest to leave it to future releases since the discussion could take long time.



Issue 1-1-2: Consideration on muting option-2 
Tentative agreements:
Candidate options:
· Option 1 (CATT)
· add in the specification that when muting option 2 is used, Nmuting = 1
· Option 2 (OPPO)
· add a clarification like “only the PRS repetition instances not muted by muting option 2 are accounted when calculating Lprs”
Recommendations for 2nd round:
Discuss the two options (they are not exclusive)
	Company
	Comments 

	Qualcomm
	We can support the clarification proposed in option 1.
Although option 2 would be OK, we would prefer a more general statement. See our comments under issue 1-1-1.

	Huawei
	We cannot agree with option 1 because both option 1 and option 2 muting can be used at the same time, in which case the N_muting is determined by option 1 muting. Actually, it is sufficient to define in the spec such that N_muting >1 only happens when option 1 muting is used. 
Option 2 is technically correct, but it was already agreed in last meeting that Lprs only counts resources that are not muted, and we understand it also includes muting option 2. So option 2 is not needed.



Issue 1-2-2: Relation between the observation windows of Lprs and UE processing capability ‘N’ 
Tentative agreements:
Candidate options:
· Option 1 (Nokia)
· A UE needs to use the observation window for N same as LPRS,i observation window that was agreed as the aggregating duration of all the PRS resources that fall within MGs and are not muted. 
· If the window T ms is not set same as the window LPRS,i, the requirement applies another scaler as ,  where  is the observation window of LPRS,i period. 
· Option 2 (CATT, HW)
· No relation between the two observation windows
Recommendations for 2nd round:
Further discuss the options.
	Company
	Comments 

	Qualcomm
	Option 2

	Huawei
	Option 2, or as discussed in GTW, we do not see the need to change any existing requirement. 



Issue 1-3-1: PRS-RSRP configured for a different method than DL-TDOA
Tentative agreements:
Candidate options:
· Option 1a (ZTE, OPPO)
· RSTD measurement period is not impacted by the PRS-RSRP measurement configured for another positioning method, if they are measured on the same set of PRS resources.
· Option 1b (CATT, Nokia, vivo, OPPO, Intel, ZTE)
· RSTD measurement period is not impacted by PRS-RSRP measurement.
· Option 2a (HW)
· When UE is configured measurement for more than one positioning requests, the measurement period for each requests can be longer than measurement period when UE is configured measurement for that single positioning request.
· Option 2b (Ericsson)
· When PRS-RSRP and RSTD are configured using separate OTDOA assistance data then the measurement periods of RSTD and PRS-RSRP may be different.
· Option 2c (QC, vivo, HW, OPPO)
· RAN4 not to specify requirements for scenarios involving concurrent NR positioning methods in Rel-16.
· Measurement period requirements in TS 38.133 sections 9.9.2.5, 9.9.3.5 and 9.9.4.5 do not apply when there are concurrent positioning requests. If there are concurrent positioning requests the starting point and duration of the measurement period may be different.
· Option 2d (OPPO, Ericsson)
· PRS measurement requirements do not apply when UE is configured PRS measurement for more than one positioning methods with different sets of PRS resources to measure.
Recommendations for 2nd round:
Further discuss.
	Company
	Comments 

	Qualcomm
	In our view, option 1b does not directly address the question of what happens when PRS-RSRP is configured for a different positioning method. For PRS-RSRP configured for DL-TDOA there is an agreement in RAN4 and no further clarification is needed.
We can’t agree with option 1a at this time. In our view, specifying requirements for concurrent positioning methods would require a longer, more general discussion. There are many factors that need to be considered.
Among options 2 a-d, we support option 2c. It is a more general statement about the applicability of requirements to concurrent positioning methods. We are open to discuss refinements to the wording.

	Huawei
	Resolved in GTWe. 



Issue 1-4-1: MG reconfiguration per UE request
Tentative agreements:
· RAN4 does not specify the exact measurement period extension due to MG reconfiguration during the measurement period.
Candidate options:
· Option 1a (ZTE, OPPO)
· Add the following text to TS 38.133 sections 9.9.2.5, 9.9.3.5 and 9.9.4.5:
If during the measurement period of one or more positioning frequency layers, the MG pattern is reconfigured, the measurement period can be longer.
· Option 1b (Nokia)
· Add the following text to TS 38.133 sections 9.9.2.5, 9.9.3.5 and 9.9.4.5:
If the MG pattern is reconfigured during the measurement period of one or more positioning frequency layers, the measurement period requirement is not applicable.
Recommendations for 2nd round:
Further discuss the options
	Company
	Comments 

	Qualcomm
	Option 1a

	Huawei
	Option 1a, there is not much difference between 1a and 1b, but with 1a we can expect that UE will not stop the measurements. 



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  

	R4-2108294
	1-3-1: agreement reached during GTW
1-4-1: option 1a is agreed based on email discussion
No new agreement for other issues. 
All agreements and open issues are included in the WF R4-2108294



Topic #2: Other issues
Companies’ contributions summary
	T-doc
	Company
	Proposals / Observations

	R4-2108781
	ZTE Corporation
	Proposal 1: CSSF is derived in Rel-15 approach, and any PFL is counted as a candidate for a MG occasion as long as at least one PRS resource on that PFL is fully covered by the MGL excluding RF switching time.

	R4-2109861
	Qualcomm Incorporated
	Proposal 1a: The measurement requirements apply for a PRS resource only if at least the minimum number of repetitions specified in the accuracy requirements are covered by the MGL excluding RF switching time.
Proposal 1b: A PFL is counted as candidate for a MG occasion if it has at least one PRS resource for which measurement requirements apply according to Proposal 1a.
Proposal 2: 
a. CSSF for PFLs should be calculated on a per MG occasion basis (as in Rel-15) considering only one PFL at a time.
b. For a PFL that satisfies the long periodicity condition, CSSF = 1.
Proposal 3: When only one PFL is configured by the LMF, CSSF for RRM frequency layers should be calculated on a per MG occasion basis (as in Rel-15).
Proposal 4: FFS: CSSF for RRM frequency layers when multiple PFLs are configured by the LMF.
Proposal 5: When multiple PFLs are configured by the LMF, the order of measurement and processing of the PFLs is up to UE implementation.
Proposal 6:
· Option 1:
· Define the long periodicity condition as Tavailable_PRS,i > 160 ms
· Measurement requirements apply even if some of the PRS resources in the PFL can be measured with periodicity shorter or equal to 160 ms.  i.e. all of the PRS resources would be measured with high priority (CSSF = 1).
· Option 2:
· Define the long periodicity condition as Tavailable_PRS,i > 160 ms
· Measurement requirements do not apply if some of the PRS resources in the PFL can be measured with periodicity shorter or equal to 160 ms. i.e. none of the PRS resources in the PFL would be measured.
· Option 3:
· Define the long periodicity condition as min(LCM(Tprs * N_muting, MGRP)) > 160 ms, where N_muting is the scaling factor that accounts for PRS muting and the min() operation is taken across all PRS resource sets in the PFL.
· If a PFL is not considered to be long periodicity, measurement requirements do not apply to any PRS resource sets in the PFL for which LCM(Tprs * N_muting, MGRP)) > 160 ms and said PRS resource sets are excluded in the calculation of CSSF.

Proposal 7: Adopt option 1 in Proposal 6.
Proposal 8: Ri is calculated as in Rel-15.
Proposal 9: The measurement requirements do not apply for a PRS resource, if time span of the PRS resource instance (including at least the minimum number of repetitions specified in the accuracy requirements) is greater than UE reported capability N.
Proposal 10: Adopt Proposal 1a as applicability condition based on the overlap of a PRS resource with a MG occasion.

	R4-2109937
	vivo
	Proposal 1:  is revised to  by taking muting into consideration, where  is X * dl-prs-MutingBitRepetitionFactor and X is the size of NR-MutingPattern-r16 for DL-PRS-MutingOption1-r16.
Proposal 2: The definition of long periodicity PRS measurement is based on option 2, i.e., the long periodicity of PRS measurement is  >=320ms.
Proposal 3: No further restriction on PRS resource periodicities on a PFL.
Proposal 4: CSSF should be defined on per MG occasion basis and only one candidate PRS frequency layer is counted in CCSF calculation for a MG occasion (Rel-15 approach).
Proposal 5: If time span of the PRS resource instance within MG is greater than UE reported capability N, measurement period requirements shall apply under the condition that corresponding measurement accuracy requirements shall be met. The UE is allowed not to measure the entire PRS resource instance.
Proposal 6: If time span of the PRS resource instance is greater than MGL, measurement period requirements shall apply under the condition that corresponding measurement accuracy requirements shall be met. 
if the time span of a DL PRS resource instance (including at least the minimum number of repetitions specified in the accuracy requirements) is greater than the configured measurement gap length, then measurement requirements do not apply for the PRS resource instance.
Proposal 7: If at least part of the PRS resource including at least the minimum number of repetitions specified in the accuracy requirements is fully covered by MGL, then the PRS resource is considered being fully covered by MGL. 
Proposal 8: RAN4 to further discuss for a PRS resource being fully covered by MGL for RSTD measurement, whether nr-DL-PRS-ExpectedRSTD-Uncertainty and nr-DL-PRS-ExpectedRSTD should be additionally considered in the definition or not. 


	R4-2110015
	Nokia, Nokia Shanghai Bell
	1. We support option 2b, i.e. CSSF is derived in Rel-15 approach, and any PFL is counted as a candidate for a MG occasion as long as at least one PRS resource on that PFL is fully covered by the MGL excluding RF switching time.
Regarding long periodicity measurement, we support option 2, i.e. Tavailable_PRS,i >= 320 ms.
We support option 2, i.e. parameter Ri is same as current Ri definition.
Regarding time span of PRS resource instance larger than UE reported capability N, we support option 3, i.e. if time span of the PRS resource instance within MG is greater than UE reported capability N, measurement period requirements shall apply.
Regarding time span of PRS resource instance larger than MGL, we support option 2, i.e. measurement requirements do not apply for a PRS resource when the time span of PRS resource instance > MGL.

	R4-2110124
	OPPO
	Observation 1: The Ri calculation in option 1 is beneficial for reducing measurement period only if the max-based approach is used. 
Proposal 1:  could be used for the definition of long-periodicity PRS.
Proposal 2: Support the restriction on PRS resource periodicities on in PFL: Measurement requirements apply provided that the resource periodicities after muting are either <= 160ms for all PRS resources on the PFL, or > 160ms for all PRS resources on the PFL. 
Proposal 3: For the CSSF calculation of a PFL, the selection of one PFL is up to UE implementation.
Proposal 4: Further discuss the CSSF calculation of a RRM layer when multiple PFLs are configured.
Proposal 5: Current Ri definition can be reused in Rel-16 and should be based on the selection of PFL in CSSF calculation.
Proposal 6: The measurement requirements do not apply for a PRS resource, if time span of the PRS resource instance is greater than UE reported capability N.
Proposal 7: The measurement requirements do not apply for a PRS resource, if time span of the PRS resource instance is greater than the configured measurement gap length.

	R4-2110879
	Huawei, HiSilicon
	Proposal 1: Any PFL is counted as a candidate for a MG occasion as long as at least one PRS resource on that PFL is fully covered by the MGL excluding RF switching time. Selection of the one PFL for measurement for the MG occasion is up to UE implementation
Proposal 2: Measurement of PFL i is defined as long periodicity measurement if Tavailable,i ≥320ms.
Proposal 3: Measurement requirements apply provided that the resource periodicities after muting are either <= 160ms for all PRS resources on the PFL, or > 160ms for all PRS resources on the PFL.
Proposal 4: The existing definition of Ri is reused for PRS measurement. 
Proposal 5: Measurement requirements do not apply for a PRS resource if the minimum number of repetitions of a single resource instance is > N, where the minimum number of repetitions is given in the accuracy requirements.
Proposal 6: Measurement requirements do not apply for a PRS resource if the minimum number of repetitions of a single resource instance is > MGL, where the minimum number of repetitions is given in the accuracy requirements.
Proposal 7: Add the following texts in clause 9.9.1 of 38.133:
“a PRS resource is considered to be fully (partially) overlapped with MG if all (some) of its instances are overlapped with an MG occasion. A PRS resource instance is considered to be overlapped with an MG occasion if the minimum number of repetitions of the instance is fully covered by the MGL excluding RF switching time, where the minimum number is given in the accuracy requirements.”

	R4-2110880
	Huawei, HiSilicon
	CR


Open issues summary
It is noted that Proposal 1 of vivo R4-2109937 is not listed as open issue because in WF R4-2105851 from RAN4#98-bis-e (Slide 4) it was agreed that  has already accounted for resource muting.
It is noted that Proposal 1b from QC R4-2109861 not listed as open issue because we already have agreement in WF R4-2105851 from RAN4#98-bis-e (Slide 11) that only PRS resources being fully covered by MG is considered, and what remained open is when a PRS resources is considered as being fully covered by MG, and this is discussed in Issue 2-2-3 including Proposal 1a.
Sub-topic 2-1 CSSF
Issue 2-1-1: Selection of one PFL in CSSF calculation 
· Proposals
· Option 1 (ZTE, Nokia)
· CSSF is derived in Rel-15 approach, and any PFL is counted as a candidate for a MG occasion as long as at least one PRS resource on that PFL is fully covered by the MGL excluding RF switching time
· Option 2 (QC)
· CSSF for PFLs should be calculated on a per MG occasion basis (as in Rel-15) considering only one PFL at a time. For a PFL that satisfies the long periodicity condition, CSSF = 1.
· When only one PFL is configured by the LMF, CSSF for RRM frequency layers should be calculated on a per MG occasion basis (as in Rel-15).
· FFS: CSSF for RRM frequency layers when multiple PFLs are configured by the LMF. 
· When multiple PFLs are configured by the LMF, the order of measurement and processing of the PFLs is up to UE implementation.
· Option 3 (vivo)
· CSSF should be defined on per MG occasion basis and only one candidate PRS frequency layer is counted in CCSF calculation for a MG occasion (Rel-15 approach).
· Option 4 (OPPO)
· For the CSSF calculation of a PFL, the selection of one PFL is up to UE implementation.
· Further discuss the CSSF calculation of a RRM layer when multiple PFLs are configured.
· Option 5 (HW)
· Any PFL is counted as a candidate for a MG occasion as long as at least one PRS resource on that PFL is fully covered by the MGL excluding RF switching time. Selection of the one PFL for measurement for the MG occasion is up to UE implementation
· Option 6 (CATT)
· Only one positioning frequency layer can be counted as a candidate for a gap occasion. If multiple positioning frequency layers are covered by a gap occasion, which layer is selected should be addressed.
· Recommended WF
· It seems views from all companies are aligned, but are proposed with different wordings. 
· Discuss if the following bullets are agreeable. 
· CSSF calculation is based on Rel-15 per MG occasion approach
· For CSSF calculation for a positioning frequency layer, in each MG occasion
·  Only RRM frequency layers are considered, and no other PFL is considered
·  For a PFL that satisfies the long periodicity condition, CSSF = 1.
· For CSSF calculation for an RRM frequency layer, in each MG occasion
· Only one PFL is considered
· When multiple PFLs are configured, which PFL is measured in an MG occasion is up to UE implementation.
· FFS CSSF calculation for an RRM frequency layer when multiple PFLs are configured.
· Further discuss CSSF calculation for an RRM frequency layer when multiple PFLs are configured
	Company
	Comments 

	ZTE
	The recommended WF can be used.

	Intel
	We can support the recommended WF. 
But have a question on “FFS CSSF calculation for an RRM frequency layer when multiple PFLs are configured”?
According to the agreements before, only one PFL shall be counted into CSSF in current 38.133. Why need we the further study on this scenario? 
 

	Qualcomm
	Response to Intel: Because the CSSF for RRM could be different depending on which PFL is chosen. E.g. one of the PFLs could be considered as long periodicity and another PFL may not. If there is only one PFL configured then there is no question. Hence our proposal. 

	CATT
	Fine with the recommended WF. 

	vivo
	Recommend WF is fine. We don’t think the FFS part is needed because only one PFL is considered when calculating CCSF for RRM frequency layer and the one PFL selection is up to UE implementation.

	Huawei
	We can support the recommended WF. 

	OPPO
	Agree with the recommended WF.

	E///
	Agree with the recommended WF.

	Nokia
	We have the same view that all options from companies are aligned, it would be good to make WF sentences clearer through discussions. First correct  “RRM frequency layers” changes to  “positioning frequency layer”
We propose to remove this sentence :
· When multiple PFLs are configured, which PFL is measured in an MG occasion is up to UE implementation.
In our understanding, this cannot be UE implementation factor, which may lead to a potential hole in the requirement. We prefer to use PFL of which PRS resource is fully covered by the MGL excluding RF switching time.



Issue 2-1-2: Definition of long periodicity measurement 
The issue is about based on which criteria measurement for a PFL is categorized as long periodicity measurement.
· Proposals
· Option 1 (QC, vivo)
· Define the long periodicity condition as Tavailable_PRS,i > 160 ms (or >=320ms)
· Measurement requirements apply even if some of the PRS resources in the PFL can be measured with periodicity shorter or equal to 160 ms.  i.e. all of the PRS resources would be measured with high priority (CSSF = 1).
· Option 2 (OPPO, HW)
· Define the long periodicity condition as Tavailable_PRS,i > 160 ms (or >=320ms)
· Measurement requirements do not apply if some of the PRS resources in the PFL can be measured with periodicity shorter or equal to 160 ms. i.e. none of the PRS resources in the PFL would be measured.
· Option 3 (Nokia, CATT)
· Define the long periodicity condition as Tavailable_PRS,i > 160 ms (or >=320ms)
· Recommended WF
· Further discuss 
	Company
	Comments 

	Intel
	In principle all 3 options are similar. But we slightly prefer Option 2 because in Option 1, how the PRS resource be prioritized is not clear. 

	Qualcomm
	Option 1. Here we lean towards favoring PRS measurements. The network should can avoid PFLs with mixed “short” and “long” periodicities. If the network does configure such PFLs we assume it wants all resources to be measured.

	CATT
	Support option 3, for the second bullet of option 1 and option 2, slightly prefer option 2. 

	vivo
	Definition of long periodicity measurement can be decided firstly. 
As for measurement requirements applicability, it can be discussed separately if some of the PRS resources in the PFL is configured with shorter periodicity. In our view Tavailable_PRS,i is per PFL, so the measurement requirement requirements should apply no matter whatever. Option 1 is supported.

	Huawei
	Option 2. 
The problem with option 1 is that PRS resources with short periodicity in a long periodicity PFL will also be prioritized in MG sharing and thus will block RRM measurements. The intention of option 2 is to encourage NW to avoid such PRS configuration.

	OPPO
	Support option 2.

	E///
	Option 2

	Nokia
	Option 3. Between option 1 and 2, we prefer option-2 side condition.



Issue 2-1-3: Parameter Ri 
· Proposals
· Option 1 (QC, Nokia, OPPO, HW) 
· Same as Rel-15 Ri definition
· Recommended WF
· It seems views from all companies are aligned. 
· Discuss if the following bullet is agreeable. 
· Parameter Ri is defined same as in Rel-15
	Company
	Comments 

	Intel
	Support the recommended WF

	Qualcomm
	Support the recommended WF.

	vivo
	Support the recommended WF

	Huawei
	Support the recommended WF.

	OPPO
	We can support the recommended WF with clarification that the calculation of Ri should follow the same assumption of CSSF, depending on the outputs of issue 2-1-1. 

	E///
	Support the recommended WF

	Nokia
	Support the recommended WF



Sub-topic 2-2 Requirements applicability considering UE capability and MGL
Issue 2-2-1: Time span of PRS resource instance > N
· Proposals
· Option 1 (QC, vivo, HW)
· The measurement requirements do not apply for a PRS resource, if time span of the PRS resource instance (including at least the minimum number of repetitions specified in the accuracy requirements) is greater than UE reported capability N.
· Option 2 (OPPO)
· The measurement requirements do not apply for a PRS resource, if time span of the PRS resource instance is greater than UE reported capability N
· Option 3 (Nokia)
· if time span of the PRS resource instance within MG is greater than UE reported capability N, measurement period requirements shall apply
· Recommended WF
· Further discuss
	Company
	Comments 

	Intel 
	Support Option 1

	Qualcomm
	Option 1

	CATT
	Fine with option 1. 

	vivo
	Support Option 1

	Huawei
	Option 1

	OPPO
	We can compromise to option 1.

	E///
	Option 1

	Nokia
	We want to check one question if needing this agreement.
If time span of PRS resource > N, then the requirement, as proposed by us in issue 1-2-2 allowed more time, as the term ⌈L_PRS/N] in the measurement period calculation is considered per PFL.
“Time span of PRS resource instance > N” implies other than this case?
If it is clear, we are ok with option-1.



Issue 2-2-2: Time span of PRS resource instance > MGL
· Proposals
· Option 1 (vivo, QC, HW)
· If the time span of a DL PRS resource instance (including at least the minimum number of repetitions specified in the accuracy requirements) is greater than the configured measurement gap length excluding RF switching time, then measurement requirements do not apply for the PRS resource instance.
· Option 2 (Nokia, OPPO)
· The measurement requirements do not apply for a PRS resource, if time span of the PRS resource instance is greater than the configured measurement gap length
· Recommended WF
· Further discuss
	Company
	Comments 

	Intel 
	Support Option 1

	Qualcomm
	Option 1

	CATT
	Fine with option 1. 

	vivo
	Support Option 1

	Huawei
	Option 1

	OPPO
	We can compromise to option 1.

	E///
	Option 1

	Nokia
	It seems there is a consensus that the measurement requirements do not apply for a PRS resource, but the side condition is slightly different between both options. 
Since measurement PRS falls within MGs in L_PRS definition agreement, we are ok not to apply the requirements if time span of the PRS resource instance is greater than MGL.



Issue 2-2-3: PRS resource being overlapped with (or fully covered by) MG
· Proposals
· Option 1 (QC) 
· The measurement requirements apply for a PRS resource only if at least the minimum number of repetitions specified in the accuracy requirements are covered by the MGL excluding RF switching time.
· Option 2 (vivo) 
· If at least part of the PRS resource including at least the minimum number of repetitions specified in the accuracy requirements is fully covered by MGL, then the PRS resource is considered being fully covered by MGL.
· Option 3 (HW) 
· A PRS resource is considered to be fully (partially) overlapped with MG if all (some) of its instances are overlapped with an MG occasion. 
· A PRS resource instance is considered to be overlapped with an MG occasion if the minimum number of repetitions of the instance is fully covered by the MGL excluding RF switching time, where the minimum number is given in the accuracy requirements.
· Recommended WF
· It seems the 3 options are technically identical. 
· The outcome of this issue should be aligned with outcome of Issue 2-2-2.
· Further discuss 
	Company
	Comments 

	Intel 
	Support the recommended WF

	Qualcomm
	Option 1. Note that this condition is stronger than option 1 in issue 2-2-2.

	CATT
	Support with the recommended WF, should be aligned with issue 2-2-2. 

	vivo
	Recommended WF is fine.

	Huawei
	Option 3.
We understand 3 options are technically identical, and we think the wording of option 3 is more accurate.

	OPPO
	Support the recommended WF

	E///
	Support the recommended WF

	Nokia
	We see option alignment, but one question for clarification : if a PRS resource partially overlapped with MG is considered for measurement requirement?
To our understanding, it is yes. PRS that falls within MGs are all counted even if it is partial or full



Issue 2-2-4: Considration of RSTD search window
· Proposals
· Option 1 (vivo) 
· RAN4 to further discuss for a PRS resource being fully covered by MGL for RSTD measurement, whether nr-DL-PRS-ExpectedRSTD-Uncertainty and nr-DL-PRS-ExpectedRSTD should be additionally considered in the definition or not
· Recommended WF
· Further discuss
	Company
	Comments 

	Intel
	The “nr-DL-PRS-ExpectedRSTD-Uncertainty and nr-DL-PRS-ExpectedRSTD” are to provide the reference of the positioning occasion may be happened based on NW’s a-priori estimation. They can help to reduce the UE implementation complexity on PRS detection. But the exact PRS occasion can’t be decided by these parameters. 
So we don’t think the requirements themselves can be up to such parameters  

	CATT
	We don’t think nr-DL-PRS-ExpectedRSTD-Uncertainty and nr-DL-PRS-ExpectedRSTD should be considered in the definition. 

	vivo
	The assistance information is to help UE to search the PRS resource of the target TRP. If a UE takes advantage of the information, then measurement would be done with the window provided by the network.
We agree that measurement requirements would apply as long as the PRS resource is fully covered by MGL. However, the UE behavior would be different, i.e., the whole searching window may be the window of MGL – 2*RF retuning time. The assistance information cannot therefore not used.
We are fine with either it is considered or not in the definition of PRS resource being fully covered by MGL for RSTD measurement. However, it is helpful if RAN4 makes clear conclusions.

	Huawei
	We think option 1 raises up a valid issue, and we need more time to check.

	E///
	Do not support option 1. nr-DL-PRS-ExpectedRSTD-Uncertainty and nr-DL-PRS-ExpectedRSTD should not be considered in the definition of PRS  fully in MGL.

	Nokia
	It seems related with PRS resource configurations over time. We need to understand nr-DL-PRS-ExpectedRSTD is related with MGL first.




Companies views’ collection for 1st round 
Open issues 
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

	R4-2110880
(HW)
	

	
	

	
	



Summary for 1st round 
Open issues 
Sub-topic 2-1 CSSF
	Issue 2-1-1: Selection of one PFL in CSSF calculation
Tentative agreements:
· CSSF calculation is based on Rel-15 per MG occasion approach
· For CSSF calculation for a positioning frequency layer, in each MG occasion
· Only RRM frequency layers are considered, and no other PFL is considered
· For a PFL that satisfies the long periodicity condition, CSSF = 1
· For CSSF calculation for an RRM frequency layer, in each MG occasion
· Only one PFL is considered
· When multiple PFLs are configured, FFS which PFL is assumed measured.
· FFS CSSF calculation for an RRM frequency layer when multiple PFLs are configured.
Candidate options:
Recommendations for 2nd round:
Further discuss the FFS part. It is noted that the 2nd bullet is addressing CSSF for positioning frequency layers, and the 3rd bullet is addressing CSSF for RRM frequency layers

	Issue 2-1-2: Definition of long periodicity measurement
Tentative agreements:
· Define the long periodicity condition as Tavailable_PRS,i > 160 ms (or >=320ms)
Candidate options:
· Option 1 (QC, vivo)
· Measurement requirements apply even if some of the PRS resources in the PFL can be measured with periodicity shorter or equal to 160 ms.  i.e. all of the PRS resources would be measured with high priority (CSSF = 1).
· Option 2 (OPPO, HW, Intel, CATT, Ericsson, Nokia)
· Measurement requirements do not apply if some of the PRS resources in the PFL can be measured with periodicity shorter or equal to 160 ms. i.e. none of the PRS resources in the PFL would be measured.
Recommendations for 2nd round:
Further discuss the options.

	Issue 2-1-3: Parameter Ri 
Tentative agreements:
· Calculation of parameter Ri is defined same as in Rel-15
· This can be revisited if any technical issue is identified based on outcome of Issue 2-1-1.
Candidate options:
Recommendations for 2nd round:
None.


Sub-topic 2-2 Requirements applicability considering UE capability and MGL
	Issue 2-2-1: Time span of PRS resource instance > N
Tentative agreements:
· The measurement requirements do not apply for a PRS resource, if time span of the PRS resource instance (including at least the minimum number of repetitions specified in the accuracy requirements) is greater than UE reported capability N.
Candidate options:
Recommendations for 2nd round:
None. It is noted that in this issue we are talking about time span of a single PRS resource instance, while in Issue 1-2-2, Lprs is aggregate duration of resources instances of multiple resources.

	Issue 2-2-2: Time span of PRS resource instance > MGL
Tentative agreements:
· If the time span of a DL PRS resource instance (including at least the minimum number of repetitions specified in the accuracy requirements) is greater than the configured measurement gap length excluding RF switching time, then measurement requirements do not apply for the PRS resource instance.
Candidate options:
Recommendations for 2nd round:
None

	Issue 2-2-3: PRS resource being overlapped with (or fully covered by) MG
Tentative agreements:
Candidate options:
· Option 1 (QC) 
· The measurement requirements apply for a PRS resource only if at least the minimum number of repetitions specified in the accuracy requirements are covered by the MGL excluding RF switching time.
· Option 2 (vivo) 
· If at least part of the PRS resource including at least the minimum number of repetitions specified in the accuracy requirements is fully covered by MGL, then the PRS resource is considered being fully covered by MGL.
· Option 3 (HW) 
· A PRS resource is considered to be fully (partially) overlapped with MG if all (some) of its instances are overlapped with an MG occasion. 
· A PRS resource instance is considered to be overlapped with an MG occasion if the minimum number of repetitions of the instance is fully covered by the MGL excluding RF switching time, where the minimum number is given in the accuracy requirements.
Recommendations for 2nd round:
Further discuss the options


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  

	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 2-1-1: Selection of one PFL in CSSF calculation
Tentative agreements:
· CSSF calculation is based on Rel-15 per MG occasion approach
· For CSSF calculation for a positioning frequency layer, in each MG occasion
· Only RRM frequency layers are considered, and no other PFL is considered
· For a PFL that satisfies the long periodicity condition, CSSF = 1
· For CSSF calculation for an RRM frequency layer, in each MG occasion
· Only one PFL is considered
· When multiple PFLs are configured, FFS which PFL is assumed measured.
· FFS CSSF calculation for an RRM frequency layer when multiple PFLs are configured.
Candidate options:
Recommendations for 2nd round:
Further discuss the FFS part. It is noted that the 2nd bullet is addressing CSSF for positioning frequency layers, and the 3rd bullet is addressing CSSF for RRM frequency layers
	Company
	Comments 

	Qualcomm
	Our suggestion would be to edit bullet points 2 and 3 so that we can eliminate one of the two FFSs about how to calculate CSSF for RRM frequency layers when multiple PFLs are configured.
Bullet point 2 would address the calculation of CSSF for RRM frequency layers when there is only one PFL configured. In that case it should be clear how to calculate CSSF for RRM layers. No FFS needed.
Bullet point 3 would address the calculation of CSSF for RRM frequency layers when multiple PFLs are configured. This can be FFS.

	Huawei
	Not sure if we got QC comments correctly. Currently, all the FFS are for calculation of CSSF for RRM when multiple PFLs are configured. In case of single PFL, there is no FFS. 



Issue 2-1-2: Definition of long periodicity measurement
Tentative agreements:
· Define the long periodicity condition as Tavailable_PRS,i > 160 ms (or >=320ms)
Candidate options:
· Option 1 (QC, vivo)
· Measurement requirements apply even if some of the PRS resources in the PFL can be measured with periodicity shorter or equal to 160 ms.  i.e. all of the PRS resources would be measured with high priority (CSSF = 1).
· Option 2 (OPPO, HW, Intel, CATT, Ericsson, Nokia)
· Measurement requirements do not apply if some of the PRS resources in the PFL can be measured with periodicity shorter or equal to 160 ms. i.e. none of the PRS resources in the PFL would be measured.
Recommendations for 2nd round:
Further discuss the options.
	Company
	Comments 

	Qualcomm
	Option 1. We agree with Huawei’s observation that PRS resources with short periodicity in a “long periodicity” PFL could block RRM measurements. However, such configurations can be avoided by the network. If the network still chooses to configure both “short” and “long” periodicities in the same PFL then we assume that reporting positioning measurements, even if at the expense of some RRM measurements, would be better than not having any measurements reported for such PFL.

	Huawei
	Option 2. 
If RRM is blocked by PRS measurement, there could be issues to both NW and UE due to mobility. We understand a better way to encourage (or remind) NW to avoid such mixed configuration is to leave no requirement for PRS measurement. 



Issue 2-2-3: PRS resource being overlapped with (or fully covered by) MG
Tentative agreements:
Candidate options:
· Option 1 (QC) 
· The measurement requirements apply for a PRS resource only if at least the minimum number of repetitions specified in the accuracy requirements are covered by the MGL excluding RF switching time.
· Option 2 (vivo) 
· If at least part of the PRS resource including at least the minimum number of repetitions specified in the accuracy requirements is fully covered by MGL, then the PRS resource is considered being fully covered by MGL.
· Option 3 (HW) 
· A PRS resource is considered to be fully (partially) overlapped with MG if all (some) of its instances are overlapped with an MG occasion. 
· A PRS resource instance is considered to be overlapped with an MG occasion if the minimum number of repetitions of the instance is fully covered by the MGL excluding RF switching time, where the minimum number is given in the accuracy requirements.
Recommendations for 2nd round:
Further discuss the options
	Company
	Comments 

	Qualcomm
	In our view it is preferrable to state the applicability condition directly rather than in a roundabout way by trying to define terms such as “fully” or “partially” covered.
Support option 1.

	Huawei
	Option 3. 
To QC, we are fine to add applicability condition that requirements only apply for PRS resources that are partially or fully overlapped with MG.
The “partially” and “fully” are on periodicity level. E.g. if both PRS periodicity and MGRP are 80ms, then they are fully overlapped. If PRS periodicity is 80ms and MGRP is 160ms, then they are partially overlapped. 
Then we need to define on occasion/instance level what it means by overlapping, and for that we refer to the min number of repetitions (of that occasion/instance) being fully covered by the MGL excluding RF switching time.
Hope this clarifies. 



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  

	R4-2108294
	No new agreement in the 2nd round. 
All agreements and open issues are included in the WF R4-2108294



Topic #3: PRS-RSRP measurement period
Companies’ contributions summary
	T-doc
	Company
	Proposals / Observations

	R4-2108779
	ZTE Corporation
	Observation 1: In TS 38.133, current requirements applicability apply to DL-TDOA or Multi-RTT.
Proposal 1: Current requirements in 9.3.3 apply to DL-TDOA or Multi-RTT.

	R4-2109859
	Qualcomm Incorporated
	Proposal 1: When PRS-RSRP is configured for multi-RTT, UE Rx-Tx time difference and PRS-RSRP measurements are performed over the same measurement period.

	R4-2109935
	vivo
	Proposal 1: When PRS-RSRP is configured for DL-TDOA, RSTD and PRS-RSRP are performed over the same measurement period. Current requirements in clause 9.9.3 also apply for the case when PRS-RSRP is measured for DL-TDOA.
Proposal 2: When PRS-RSRP is configured for multi-RTT, UE Rx-Tx time difference and PRS-RSRP are performed over the same measurement period. 
Proposal 3: Current requirements in clause 9.9.3 also apply for the case when PRS-RSRP is measured for Multi-RTT.


	R4-2110008
	Nokia, Nokia Shanghai Bell
	CR

	R4-2110013
	Nokia, Nokia Shanghai Bell
	Observation 1 : RSRP values are very fundamental values to set up positioning measurements such as beam correspondence and to evaluate measurement reliability.
Observation 2 : RAN1/2 define separate UE capability on PRS-RSRP measurement when it is combined for other positioning methods (i.e. DL-ToA or RTT).
Proposal 1 :  When PRS-RSRP measurement is required when configured for DL-TDOA or multi-RTT, the measurement period is supposed to be same as DL-TDOA or multi-RTT measurement period respectively.
   - Accordingly, the DL-TDOA or multi-RTT measurement period are respectively applied to PRS-RSRP in this case, which means that PRS-RSRP measurement period is same as  DL-TDOA or multi-RTT measurement period. 

	R4-2110045
	OPPO
	Proposal 1: UE behaviour is not defined when PRS-RSRP is configured additionally to RSTD or UE Rx-Tx measurement.
Proposal 2: Current requirements in clause 9.9.3 also apply for the case when PRS-RSRP is measured for DL-TDOA or Multi-RTT, except the following scenarios.
· If handover occurs while PRS-RSRP measurements for Multi-RTT are being performed, or 
· If other cell change impacting SRS configuration occurs while PRS-RSRP measurements for Multi-RTT are being performed 

	R4-2110873
	Huawei, HiSilicon
	Proposal 1: Add the following texts in clause 9.9.2 (9.9.4) of 38.133:
“When PRS-RSRP is configured for DL-TDOA (multi-RTT), RSTD (UE Rx-Tx) and RSRP measurements are performed over the same measurement period defined in this clause.”

	R4-2110874
	Huawei, HiSilicon
	CR

	R4-2111336
	Ericsson
	· Observation 1: The following was agreed: When PRS-RSRP is configured for DL-TDOA, RSTD and RSRP are performed over the same measurement period.
· Observation 2: Define similar UE behavior as in observation # 1, when PRS-RSRP is configured for multi-RTT.
· Proposal 1: When PRS-RSRP is configured for multi-RTT then PRS-RSRP and UE Rx-Tx time difference measurements are performed over the same measurement period.


Open issues summary
It is noted that Ericsson CR R4-2111337 is moved to Topic#5 because it is resubmission of endorsed CR.
It is noted that Proposal 1 in OPPO R4-2110045 is not listed as open issue because there was already agreement in WF R4-2105851 from RAN4#98-bis-e (Slide 6) that RSTD and RSRP are performed over the same measurement period, so there is no need to further discuss the UE behavior.
Sub-topic 3-1 Measurement period when configured for DL-TDOA or multi-RTT
Issue 3-1-1: Applicable requirements for PRS-RSRP configured for DL-TDOA
· Proposals
· Option 1 (HW, Nokia)
· Requirements for RSTD in clause 9.9.2 apply 
· Option 2a (ZTE, vivo)
· Requirements for PRS-RSRP in clause 9.9.3 apply 
· Option 2b (OPPO)
· Current requirements in clause 9.9.3 also apply for the case when PRS-RSRP is measured for DL-TDOA, except the following scenarios: 
· If handover occurs while PRS-RSRP measurements for Multi-RTT are being performed, or 
· If other cell change impacting SRS configuration occurs while PRS-RSRP measurements for Multi-RTT are being performed 
· Recommended WF
· Further discuss
	Company
	Comments 

	Intel
	In case of DL-TDOA or multi-RTT, the RSTD or UE Rx-Tx time difference measurement is more important that PRS RSRP. That is the whole measurement need to rely on RSTD/UE Rx-Tx time difference measurement. 
So we prefer to Option 1. 

	Qualcomm
	As we pointed out in the previous meeting, the measurement requirements for different positioning methods have slightly different applicability conditions, as recognized in option 2b. We think it is better to keep the requirements separate for each method as they are now.
In our view, option 1 in issue 3-1-2 is sufficient.

	CATT
	We also think the agreements in last meeting for DL-OTDOA and the option 1 in issue 3-1-2 are enough. No need to further discuss this issue. 

	vivo
	Option 2.
In the last meeting, we agreed that when PRS-RSRP is configured for DL-TDOA, RSTD and RSRP are performed over the same measurement period. Therefore, the PRS-RSRP measurement period should be the same as RSTD measurement period. From requirements perspective, the requirements in clause 9.9.2 and clause 9.9.3 are the same in terms of measurement period. But requirements in clause 9.9.3 are for PRS-RSRP measurement, thus the requirements in this clause should apply.
Maybe UE behavior is clarified instead of specifying requirements for the PRS-RSRP measurement with DL-TDOA.

	Huawei
	Option 1.
With option 1, requirements for each positioning method are separate, and the requirements in 9.9.3 are applicable for DL-AoD.
With option 2, requirements for PRS-RSRP is defined in 9.9.3 even the PRS-RSRP is configured for DL-TDOA. We do not think this is a good approach, since there is different applicability conditions as in option 2b.

	OPPO
	We are fine with option 2a, since the measurement period requirements for RSTD and RSRP are identical as agreed before. The sub-bullets in our proposed option 2b is for the misaligned behaviors between RSRP measurements and UE Rx-Tx time difference measurements, and should be discussed in issue 3-1-2.

	E///
	Option 2a

	Nokia
	Support option-1. As we shared in issue 1-2-3-1, when DL-TDOA or RTT is requested to be measured, PRS-RSRP measurement can additionally be measured as “AdditionalMeasurementElement”. PRS-RSRP is treated as auxiliary measurement information in the singling structure. The main target measurement is DL-TDOA (or RTT), therefore the requirement of RSTD (or RTT) is applied.



Issue 3-1-2: PRS-RSRP configured for Multi-RTT
· Proposals
· Option 1 (Nokia, ZTE, QC, HW, OPPO, vivo, Ericsson)
· When PRS-RSRP is configured for multi-RTT, UE Rx-Tx time difference and PRS-RSRP measurements are performed over the same measurement period. 
· Recommended WF
· All companies have same view. 
· Discuss if the following bullets are agreeable. 
· When PRS-RSRP is configured for multi-RTT, UE Rx-Tx time difference and PRS-RSRP measurements are performed over the same measurement period.
· The applicable requirements for PRS-RSRP configured for Multi-RTT are defined in the same way as PRS-RSRP configured for DL-TDOA.
	Company
	Comments 

	Intel
	We can support the recommended WF

	Qualcomm
	Option 1. We have questions about the recommended WF. Note that applicability conditions for multi-RTT and  DL-TDOA are different.

	CATT
	Support option 1. 

	vivo
	Support the recommended WF

	Huawei
	Support the recommended WF.
To QC, the second bullet of the recommended WF is about which requirements apply for PRS-RSRP configured for multi-RTT, requirements in 9.9.3 or 9.9.4. Same issue is discussed for DL-TDOA in Issue 3-1-1, and we suggest to follow the same way for multi-RTT.

	OPPO
	The “same measurement period” in the WF means the measurement period in clause 9.9.3 or in clause 9.9.4?

	E///
	Support the recommended WF

	Nokia
	The recommended WF is acceptable with issue 3.2.1.1 discussion.



Companies views’ collection for 1st round 
Open issues 
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

	R4-2110008
(Nokia)
	HW: suggest to capture all the changes including those endorsed from last meeting and new changes in this meeting in one CR.  

	
	

	
	

	R4-2110874
(HW)
	HW: suggest to capture all the changes including those endorsed from last meeting and new changes in this meeting in one CR.  

	
	

	
	



Summary for 1st round 
Open issues 
Sub-topic 3-1 Measurement period when configured for DL-TDOA or multi-RTT
	Issue 3-1-1: Applicable requirements for PRS-RSRP configured for DL-TDOA
Tentative agreements:
Candidate options:
· Option 1 (HW, Nokia, Intel)
· Requirements for RSTD in clause 9.9.2 apply 
· Option 2a (ZTE, vivo, OPPO, Ericsson)
· Requirements for PRS-RSRP in clause 9.9.3 apply 
· Option 2b (OPPO)
· Current requirements in clause 9.9.3 also apply for the case when PRS-RSRP is measured for DL-TDOA, except the following scenarios: 
· If handover occurs while PRS-RSRP measurements for Multi-RTT are being performed, or 
· If other cell change impacting SRS configuration occurs while PRS-RSRP measurements for Multi-RTT are being performed 
Recommendations for 2nd round:
Further discuss the options. 
The question can be formulated in another way: whether the requirements in 9.9.3 apply for PRS-RSRP configured for DL-AOD, or for PRS-RSRP configured for any positioning method? 

	Issue 3-1-2: PRS-RSRP configured for Multi-RTT
Tentative agreements:
· When PRS-RSRP is configured for multi-RTT, UE Rx-Tx time difference and PRS-RSRP measurements are performed over the same measurement period
Candidate options:
Recommendations for 2nd round:
None.



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  

	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 3-1-1: Applicable requirements for PRS-RSRP configured for DL-TDOA
Tentative agreements:
Candidate options:
· Option 1 (HW, Nokia, Intel)
· Requirements for RSTD in clause 9.9.2 apply 
· Option 2a (ZTE, vivo, OPPO, Ericsson)
· Requirements for PRS-RSRP in clause 9.9.3 apply 
· Option 2b (OPPO)
· Current requirements in clause 9.9.3 also apply for the case when PRS-RSRP is measured for DL-TDOA, except the following scenarios: 
· If handover occurs while PRS-RSRP measurements for Multi-RTT are being performed, or 
· If other cell change impacting SRS configuration occurs while PRS-RSRP measurements for Multi-RTT are being performed 
Recommendations for 2nd round:
Further discuss the options. 
The question can be formulated in another way: whether the requirements in 9.9.3 apply for PRS-RSRP configured for DL-AOD, or for PRS-RSRP configured for any positioning method?
	Company
	Comments 

	Qualcomm
	Keep the requirements separate for each positioning method, as they are now. In our view, there is no issue here.

	Huawei
	We also support to keep the requirements separate for each positioning method, but in 9.9.3 there are requirements defined for DL-TDOA and multi-RTT, and that should mean requirements in 9.9.2 apply for PRS-RSRP measured for DL-TDOA, but it seems companies have different views based on first round discussion.
We can discuss if any spec change is needed next meeting.



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  

	R4-2108294
	No new agreement in the 2nd round. 
All agreements and open issues are included in the WF R4-2108294



Topic #4: UE Rx-Tx time difference measurement period
Companies’ contributions summary
	T-doc
	Company
	Proposals / Observations

	R4-2108780
	ZTE Corporation
	Proposal 1: The measurement requirements for UE Rx-Tx timing difference is applicable only if the configured parameters SRS-Slot-offset and SRS-Periodicity for SRS resource for positioning are such that any SRS transmission is within [-80, 80] msec of at least one DL PRS resource of each of the TRPs in the assistance data.
Proposal 2: The UE should still measure and report UE Rx-Tx measurement even if PRS/SRS proximity condition is not met. For test cases, we can only test the UE when the condition is met.
Proposal 3: UE shall restart the UE Rx-Tx time difference measurement after the SRS reconfiguration on the target cell is complete.
Proposal 4: UE shall continue the on-going UE Rx-Tx time difference measurement and the current measurement period and accuracy apply.

	R4-2109088
	CATT
	Proposal 1: The measurement requirements is applicable only if any SRS transmission is within [-160, 160] msec of at least one DL PRS resource of each of the TRPs in the assistance data. 
Proposal 2: 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, but the accuracy requirements are not applied due to lack of SRS resources. 
Proposal 3: UE shall continue UE Rx-Tx time difference measurement and the measurement requirements are still applicable when TA changes due to TA command. But the UE Rx-Tx time difference accuracy requirements are not applied. 
Proposal 4: No need to clarify UE Rx-Tx measurement requirements in case of NTA_offset change. 
Proposal 5: 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 6: When cell change not impacting SRS occurs during the measurement period, UE shall continue the on-going UE Rx-Tx time difference measurement and the current measurement period and accuracy apply. But there is no need to capture it in the specification.

	R4-2109236
	Intel Corporation
	Observation 1: If the timing adjustment changes are same for both UE Rx-Tx measurement and gNB Rx-Tx measurement, the positioning estimation error due to TA change can be neglected.
Observation 2: It is also possible to introduce some positioning accuracy error if TA updates when UE Rx-Tx time difference measurement and gNB Rx-Tx time difference measurement are variable. 
Proposal 1: UE could continue UE/gNB Rx-Tx time difference measurement during which timing adjustment for its UL transmissions. But the accuracy requirements shall not be applicable to such case.

	R4-2109860
	Qualcomm Incorporated
	Proposal 1a: X = 80 ms.
Proposal 1b: If PRS/SRS proximity conditions are not satisfied, UE Rx-Tx time difference measurement requirements do not apply. UE behavior is undefined (up to implementation) and RTT accuracy may be degraded. 
Proposal 2: UE Rx-Tx time difference measurement requirements are not applicable if TA command is received during the measurement period.
Observation 1: The issue with UL timing changes occurring during the UE Rx-Tx measurement period is their effect on gNB Rx-Tx measurements and, ultimately, RTT.
Proposal 3: It is clarified in the specifications (section 9.9.4 in TS 38.133) that UE Rx-Tx measurement requirements are not applicable if the NTA_offset changes during the measurement period. 
Proposal 4: If the serving cell (PCell, PSCell, or SCell) configured with the SRS for positioning changes during the measurement period, UE Rx-Tx measurement requirements do not apply. The UE may resume the measurements after SRS is configured in the target cell.
Proposal 5: UE Rx-Tx measurement requirements in the case of serving cell changes other than HO that do not impact the configuration of SRS for positioning are FFS.

	R4-2109936
	vivo
	Proposal 1: UE Rx-Tx time difference measurement requirements are applicable only if any SRS transmission is within [-160, 160] msec of at least one DL PRS resource of each of the TRPs in the assistance data.
Proposal 2: UE still measures and reports UE Rx-Tx measurement if PRS/SRS proximity condition is not met.
Proposal 3: The UE shall discard the UE Rx-Tx time difference measurement if the uplink transmission timing (based on network-configured TA) changes during the UE Rx-Tx measurement period.
Proposal 4: UE Rx-Tx time difference measurement requirements are not applicable if TA command is received during the measurement period.
Proposal 5: The UE shall discard the UE Rx-Tx time difference measurement if NTA-offset changes during the UE Rx-Tx measurement period.
Proposal 6: UE Rx-Tx time difference measurement requirements are not applicable if NTA-offset changes during the measurement period.
Proposal 7: UE shall restart the UE Rx-Tx time difference measurement after the SRS reconfiguration on the target cell is complete.
Proposal 8: For the cell change not impacting SRS configuration, the UE shall continue the on-going UE Rx-Tx time difference measurement and the current measurement period and accuracy apply.


	R4-2110010
	Nokia, Nokia Shanghai Bell
	Observation 1 : In certain UL transmission conditions, SRS-P scheduling and transmission may not meet the proximity condition, since SRS-P transmission has the lowest transmission priority in Rel-16.
Observation 2 : As one concern, a UE may not complete a measurement report, if  SRS-P scheduling transmission may not meet the proximity condition.
1. Even without PRS/SRS proximity condition, UE RX-TX time measurement and report should work within the required measurement period. Accuracy requirement impact can be FFS.
1. Regarding PRS/SRS proximity, we support X=160ms.
Observation 3 : Measurement period is not significantly changed due to TA change, and measurement period requirement is still applicable.
1. Regarding TA change due to TA command or autonomous timing adjustment, we support option 1. A UE shall continue UE Rx-Tx time difference measurement and meet accuracy requirements

	R4-2110014
	Nokia, Nokia Shanghai Bell
	CR

	R4-2110046
	OPPO
	Proposal 1: Support X=160ms for PRS/SRS proximity. 
Proposal 2: UE is still expected to measure and report UE Rx-Tx measurement if PRS/SRS proximity condition is not met. 
Proposal 3: In case of cell change impacting SRS configuration, support option 2 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 2 that the UE shall continue the on-going UE Rx-Tx time difference measurement, and longer measurement period is expected.
Proposal 5: In case of TA change due to TA command, the UE shall discard the UE Rx-Tx time difference measurement, and the UE Rx-Tx time difference measurement requirement are not applicable.
Proposal 6: Support option 2a: it is clarified in UE Rx-Tx measurement requirements that measurement requirements are not applicable if NTA_offset changes during the measurement period

	R4-2110876
	Huawei, HiSilicon
	Proposal 1: UE should continue to measure and report UE Rx-Tx but no measurement requirement applies when the proximity condition is not met.
Proposal 2: UE Rx-Tx measurement period is not impacted by UL timing change (either due to network TA, UE autonomous time adjustment or NTA_offset change). Address the issue in the accuracy requirements.
Proposal 3a: If any of the the serving cell (PCell, PSCell, or SCell) configured with the SRS for positioning changes during the measurement period, UE restarts the Rx-Tx measurement.
Proposal 3b: If any of the the serving cell (PCell, PSCell, or SCell) NOT configured with the SRS for positioning changes during the measurement period, UE continues the Rx-Tx measurement. 

	R4-2110877
	Huawei, HiSilicon
	CR

	R4-2111339
	Ericsson
	· Proposal 1: The UE Rx-Tx measurement requirements are met provided that the SRS transmission and PRS resource for each TRS is within [-160, 160] ms i.e. X = 160 ms.
· Proposal 2: If SRS and PRS proximity condition in proposal 1 is not met then it is up to the UE whether to transmit the UE Rx-Tx measurement results while meeting the corresponding UE Rx-Tx measurement requirements.
· Observation 1: As per agreement the UE continues UE Rx-Tx time difference measurement and the current measurement requirements apply when UL timing change due to UE autonomous adjustment occurs during the measurement period.
· Observation 2: If is not possible to define that UE continues UE Rx-Tx time difference measurement and the current measurement requirements apply when UL timing change due to UE autonomous adjustment occurs during the measurement period.
· Proposal 3: It is clarified in UE Rx-Tx measurement requirements (section 9.9.4 in TS 38.133) that the UE shall discard the UE Rx-Tx measurement if the NTA_offset changes during the measurement period.
· Proposal 4: If proposal 3 is not acceptable then it is at least clarified in UE Rx-Tx measurement requirements (section 9.9.4 in TS 38.133) that measurement requirements are not applicable if the NTA_offset changes during the measurement period.
· Proposal 5: Clarify in the UE Rx-Tx accuracy requirements (section 10.1.25 in TS 38.133) that the UE Rx-Tx accuracy measurement requirements are not applicable if the NTA_offset changes during the UE Rx-Tx measurement period.
· Observation 3 The network configured TA command may require the UE to adjust its uplink timing in very larger adjustment step.
· Observation 4 The network configured TA command may require the UE to adjust its uplink timing in any direction wrt the DL timing.
· Observation 5 The UE takes multiple samples for the UE Rx-Tx time difference measurement and some may be taken before while others after the TA change inducing large positioning error if used for positioning.
· Proposal 6: The UE shall discard the UE Rx-Tx time difference measurement if the uplink transmission timing changes due to network-configured TA during the UE Rx-Tx measurement period.
· Proposal 7: If proposal 6 is not acceptable then it is at least clarified in UE Rx-Tx measurement requirements (section 9.9.4 in TS 38.133) that measurement requirements are not applicable if the uplink transmission timing changes due to network-configured TA during the measurement period.
· Proposal 8: Clarify in the UE Rx-Tx accuracy requirements (section 10.1.25 in TS 38.133) that the UE Rx-Tx accuracy measurement requirements are not applicable if the uplink transmission timing changes due to network-configured TA during the UE Rx-Tx measurement period.
· Observation 6 The SRS used for the UE Rx-Tx time difference measurement may not always be configured on the serving cell which is changed.
· Proposal 9: 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.
· Proposal 10: When the cell change does not impact the SRS, then UE shall continue the on-going UE Rx-Tx time difference measurement and the current measurement period and accuracy apply.
· Proposal 11: The UE Rx-Tx time difference measurement accuracy (section 10.1.25 in TS 38.133) shall apply provided that the configuration of SRS used for UE Rx-Tx measurement is not impacted if the serving cell (PCell, PSCell, or SCell) changes during the UE Rx-Tx measurement period.

	R4-2111340
	Ericsson
	CR



Open issues summary
It is noted that OPPO CR R4-2110112 is moved to Topic#5 because it is resubmission of endorsed CR.
It is noted that Proposal 3 from Nokia R4-2110014 mentions accuracy requirements, but all the discussions and the observation is about measurement period requirements. Also, it has been agreed in R4-2008664 that accuracy requirements do not apply in case of TA change.
It is noted that Proposal 5, 8 and 11 from Ericsson R4-2111339 are not listed as open issue because they are all being discussed in email #215.
Sub-topic 4-1 SRS/PRS proximity
Issue 4-1-1: Value for X
· Proposals
· Option 1 (ZTE, QC, HW) 
· 80ms
· Option 2 (CATT, Nokia, OPPO, vivo, Ericsson, HW) 
· 160ms
· Recommended WF
· Further discuss
	Company
	Comments 

	ZTE
	We can understand that X = 160 ms would give more flexibility to the network scheduling, but then positioning performance might not be guaranteed. This is a trade-off. In R16 the positioning is expected to meet the accuracy of several meters or even less so we need to consider how this accuracy can be met. Support Option 1.

	Intel
	Both of them are fine for us. But slightly prefer Optio 2

	Qualcomm
	Option 1

	CATT
	Prefer option 2. 

	vivo
	Support option 2.

	Huawei
	Both of them are fine for us. 

	OPPO
	Prefer option 2.

	E///
	Option 2. Option 1 puts more constrain on network implementation

	Nokia
	Support option-2



Issue 4-1-2: UE behaviour and requirements when proximity condition is not met
· Proposals for UE behaviour
· Option 1 (ZTE, CATT, Nokia, OPPO, vivo, HW)
· The UE should still measure and report UE Rx-Tx measurement even if PRS/SRS proximity condition is not met 
· Option 2 (QC, Ericsson)
· Up to UE implementation 
· Proposals for requirements
· Option 1a (CATT, Ericsson)
· UE Rx-Tx time difference accuracy requirements may not apply
· Option 1b (Nokia)
· Accuracy requirement impact can be FFS.
· Option 2 (QC, Ericsson, HW)
· UE Rx-Tx time difference measurement requirements do not apply. 
· Recommended WF
· ZTE proposed that for test cases, we can only test the UE when the condition is met. This is aligned with the discussion in last meeting on RRM tests. 
· Check if the following bullet is agreeable:
· In RRM tests, test case setup should ensure that the PRS/SRS proximity condition is met
· Further discuss the UE behaviour and if the measurement period and accuracy requirements apply. 
	Company
	Comments 

	ZTE
	On UE behavior: Slightly prefer Option 1, this would also depend on Issue 4-1-1.

	Intel
	We support “In RRM tests, test case setup should ensure that the PRS/SRS proximity condition is met”

	Qualcomm
	We support option 2 for UE behavior and option 2 for requirements. We also support “In RRM tests, test case setup should ensure that the PRS/SRS proximity condition is met.”


	CATT
	Support option 1 for UE behavior and requirements. And also fine with the recommended WF. 

	vivo
	Support option 1.
UE measurement and report of UE Rx-Tx are irrelevant of PRS/SRS proximity. It is up to NW to decide whether the results would be used in position calculation.
The requirements are only applicable when proximity condition is met.

	Huawei
	Support option 1 for UE behavior, and option 1a for requirements. We withdraw support of option 2 for requirements. 

	OPPO
	We can support “	In RRM tests, test case setup should ensure that the PRS/SRS proximity condition is met”. Option 1 for UE behavior and option 2 for requirements can also be supported for our side.

	E///
	We support option 2 for UE behavior and option 2 for requirements. We should not mandate the UE to report measurements when requirements do not apply.

	Nokia
	Regarding UE behavior, we support option-1. A UE should behave as what it supposes to do. Although the proximity is not met, the UE is supposed to continue to report a value. If a UE assumes that invalid measurement, it needs to report the status. LMF may not know the UE measurement proximity situation case by case.
For requirements, both option 1a and 2 are considered. We agree that accuracy may not be guaranteed without the proximity.  



Sub-topic 4-2 Measurement period requirements with UL timing change 
Issue 4-2-1: TA change due to TA command
· Proposals for UE behaviour
· Option 1 (Intel, CATT, Nokia, HW)
· UE shall continue UE Rx-Tx time difference measurement 
· Option 2 (OPPO, vivo, Ericsson)
· UE shall discard the UE Rx-Tx time difference measurement 
· Proposals for requirements
· Option 1 (CATT, Intel, Nokia, HW)
· UE Rx-Tx measurement period requirements are not impacted
· Option 2 (QC, OPPO, vivo, Ericsson)
· UE Rx-Tx time difference measurement requirements are not applicable 
· Recommended WF
· Further discuss
	Company
	Comments 

	Qualcomm
	Option 2 for requirements.

	CATT
	Option 1 for UE behavior and requirement. We think UE should continue measurement and report but the accuracy requirements may not applicable. 

	vivo
	Support option 2 for UE behavior and option 2 for requirements applicability.

	Huawei
	Support option 1 for UE behavior, and option 1 for requirements. We suggest to address the issue of UL timing change in accuracy requirements.

	E///
	Support option 2 for UE behavior and requirement and option 2 for UE requirements.  TA command can shift UL timing in any direction while DL timing does not change. If such measurement is used then there will be positioning error. This is the main difference compared to autonomous timing adjustment: in this case UE Tx timing follows DL timing drift, so both changes proportionally. Therefore, autonomous timing adjustment should not impact the measurement accuracy. But TA change will impact it.

	Nokia
	Regarding UE behaviour, we support option-1. RAN1/2 has discussed about solutions on this. A UE shall keep measuring and reporting its measurement.
Regarding requirements, we can compromise options on accuracy. But it does not impact on measurement period requirement.



Issue 4-2-2: TA change due to NTA_offset change
The issue is about UE behavior and requirements when UL timing change due to NTA_offset change occurs during UE Rx-Tx measurement period.
· Proposals for UE behaviour
· Option 1 (vivo, Ericsson)
· UE shall discard the UE Rx-Tx time difference measurement 
· Proposals for requirements
· Option 1a (CATT)
· No need to clarify UE Rx-Tx measurement requirements in case of NTA_offset change
· Option 1b (HW)
· UE Rx-Tx measurement period requirements are not impacted
· Option 2 (QC, OPPO, vivo, Ericsson)
· measurement requirements are not applicable if the NTA_offset changes during the measurement period
· Recommended WF
· Further discuss
	Company
	Comments 

	Intel
	For the requirements, Option 1b and 2 are fine for use. But we slightly prefer Option 2. 

	Qualcomm
	Option 2 for requirements.

	CATT
	Option 1a. Clarify firstly in what case the NTA_offset will change. 

	vivo
	Support option 1 for UE behavior and option 2 for requirements applicability.

	Huawei
	Support option 1a and 1b for requirements. We suggest to address the issue of UL timing change in accuracy requirements.

	E///
	Support option 1 for UE behavior and requirement and option 2 for UE requirements.  The requirement will definitely be impacted due to NTA_offset change since like TA change: NTA_offset will change UL timing without changing DL timing,

	Nokia
	Regarding UE behaviour, need clarification on Option 1. If a UE assumes a measurement is invalid, it is still good to report its status.  What does it mean UE shall “discard” the measurement?



Sub-topic 4-3 Measurement period requirements with cell change
Issue 4-3-1: Measurement period requirements with cell change impacting SRS
The issue is about UE behavior and requirements when cell change that impacts SRS transmission occurs during UE Rx-Tx measurement period.
· Proposals
· Option 1 (ZTE, CATT, OPPO, vivo, Ericsson, HW) 
· UE shall restart the UE Rx-Tx time difference measurement after the SRS reconfiguration on the target cell is complete.
· Option 2 (QC)
· UE Rx-Tx measurement requirements do not apply. The UE may resume the measurements after SRS is configured in the target cell
· Recommended WF
· Further discuss
	Company
	Comments 

	ZTE
	Option 1. Why doesn’t the UE restart measurement?

	Intel
	For the requirements, both options seems same (no requirements applied). The controversial issues between them is the UE behavior. But if no requirements applied for this scenario, UE behavior may need not to be restricted. 

	Qualcomm
	Option 2. To ZTE: Should the UE start measuring all PRS resources again?

	CATT
	Option 1. 

	vivo
	Option 1.

	Huawei
	Option 1. 
We are also fine with option 2, but in that case, we should update the existing requirement for HO case which is based on option 1.  

	E///
	Option 1. We cannot agree on option 2. Option 2 leaves ambiguity whether the UE will drop measurement or will restart the measurement. 

	Nokia
	Support option-1.



Issue 2-3-2: Measurement period requirements with cell change not impacting SRS 
The issue is about UE behavior and requirements when cell change that not impacts SRS transmission occurs during UE Rx-Tx measurement period.
· Proposals
· Option 1a (ZTE, CATT, vivo, Ericsson, HW) 
· UE shall continue the on-going UE Rx-Tx time difference measurement, and the current measurement period and accuracy apply.
· CATT: no need to capture it in the specification 
· Option 1b (OPPO) 
· UE shall continue the on-going UE Rx-Tx time difference measurement, and longer measurement period is expected.
· Option 2 (QC) 
· FFS
· Recommended WF
· Further discuss
	Company
	Comments 

	ZTE
	Prefer Option 1a. To QC: what is to be further studied?

	Intel
	Option 1a

	Qualcomm
	To ZTE: Can we guarantee that there are not going to be any interruptions during a RRC reconfiguration and the measurement period will be the same?

	CATT
	Support option 1a and no need to capture in the specification. And we don’t think the interruption should be considered here. 

	vivo
	Option 1a

	Huawei
	Option 1a

	OPPO
	We can support option 1a.

	E///
	Option 1a. 
To CATT: if we do not specify in the standard then this UE behavior cannot be ensured. 
To QC: agree when there is reconfiguration there can be additional delay if SRS/PRS is interrupted. 
We are fine to state that in this case the measurement period can be extended. 
In case of RSTD, we have added extra delay due to HO. 

	Nokia
	Support option 1a.



Companies views’ collection for 1st round 
Open issues 
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

	R4-2110014
(Nokia)
	HW: suggest to capture all the changes including those endorsed from last meeting and new changes in this meeting in one CR.  

	
	

	
	

	R4-2106630
(vivo)
	HW: suggest to capture all the changes including those endorsed from last meeting and new changes in this meeting in one CR.  

	
	

	
	

	R4-2110877
(HW)
	HW: suggest to capture all the changes including those endorsed from last meeting and new changes in this meeting in one CR.  

	
	

	
	

	R4-2111340
(Ericsson)
	HW: suggest to capture all the changes including those endorsed from last meeting and new changes in this meeting in one CR.  

	
	

	
	



Summary for 1st round 
Open issues 
Sub-topic 4-1 SRS/PRS proximity
	Issue 4-1-1: Value for X
Tentative agreements:
Candidate options:
· Option 1 (ZTE, QC, HW) 
· 80ms
· Option 2 (CATT, Nokia, OPPO, vivo, Ericsson, HW, Intel) 
· 160ms
Recommendations for 2nd round:
Further discuss the options. 

	Issue 4-1-2: UE behaviour and requirements when proximity condition is not met
Tentative agreements:
· In RRM tests, test case setup should ensure that the PRS/SRS proximity condition is met
Candidate options:
· Proposals for UE behaviour
· Option 1 (ZTE, CATT, Nokia, OPPO, vivo, HW)
· The UE should still measure and report UE Rx-Tx measurement even if PRS/SRS proximity condition is not met 
· Option 2 (QC, Ericsson)
· Up to UE implementation 
· Proposals for requirements
· Option 1a (CATT, Ericsson, Nokia)
· UE Rx-Tx time difference accuracy requirements may not apply
· Option 1b (Nokia)
· Accuracy requirement impact can be FFS.
· Option 2 (QC, Ericsson, vivo, OPPO, Nokia)
· UE Rx-Tx time difference measurement requirements do not apply. 
Recommendations for 2nd round:
Further discuss the options.



Sub-topic 4-2 Measurement period requirements with UL timing change 
	Issue 4-2-1: TA change due to TA command
Tentative agreements:
Candidate options:
· Proposals for UE behaviour
· Option 1 (Intel, CATT, Nokia, HW)
· UE shall continue UE Rx-Tx time difference measurement 
· Option 2 (OPPO, vivo, Ericsson)
· UE shall discard the UE Rx-Tx time difference measurement 
· Proposals for requirements
· Option 1 (CATT, Intel, Nokia, HW)
· UE Rx-Tx measurement period requirements are not impacted
· Option 2 (QC, OPPO, vivo, Ericsson)
· UE Rx-Tx time difference measurement requirements are not applicable 
Recommendations for 2nd round:
Further discuss the options. 

	Issue 4-2-2: TA change due to NTA_offset change
Tentative agreements:
Candidate options:
· Proposals for UE behaviour
· Option 1 (vivo, Ericsson)
· UE shall discard the UE Rx-Tx time difference measurement 
· Proposals for requirements
· Option 1a (CATT, HW)
· No need to clarify UE Rx-Tx measurement requirements in case of NTA_offset change
· Option 1b (HW, Intel)
· UE Rx-Tx measurement period requirements are not impacted
· Option 2 (QC, OPPO, vivo, Ericsson, Intel)
· measurement requirements are not applicable if the NTA_offset changes during the measurement period
Recommendations for 2nd round:
Further discuss the options.



Sub-topic 4-3 Measurement period requirements with cell change
	Issue 4-3-1: Measurement period requirements with cell change impacting SRS
Tentative agreements:
Candidate options:
· Option 1 (ZTE, CATT, OPPO, vivo, Ericsson, HW, Nokia) 
· UE shall restart the UE Rx-Tx time difference measurement after the SRS reconfiguration on the target cell is complete.
· Option 2 (QC, Intel, HW)
· UE Rx-Tx measurement requirements do not apply. The UE may resume the measurements after SRS is configured in the target cell
Recommendations for 2nd round:
Further discuss the options. 

	Issue 4-3-2: Measurement period requirements with cell change not impacting SRS
Tentative agreements:
Candidate options:
· Option 1a (ZTE, CATT, vivo, Ericsson, HW, Intel, Nokia) 
· UE shall continue the on-going UE Rx-Tx time difference measurement, and the current measurement period and accuracy apply.
· CATT: no need to capture it in the specification 
· Option 1b (OPPO, Ericsson) 
· UE shall continue the on-going UE Rx-Tx time difference measurement, and longer measurement period is expected.
· Option 2 (QC) 
· FFS
Recommendations for 2nd round:
Further discuss the options.



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  

	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 4-1-1: Value for X
Tentative agreements:
Candidate options:
· Option 1 (ZTE, QC, HW) 
· 80ms
· Option 2 (CATT, Nokia, OPPO, vivo, Ericsson, HW, Intel) 
· 160ms
Recommendations for 2nd round:
Further discuss the options.
	Company
	Comments 

	Qualcomm
	Option 1

	Huawei
	Either one is fine



Issue 4-1-2: UE behaviour and requirements when proximity condition is not met
Tentative agreements:
· In RRM tests, test case setup should ensure that the PRS/SRS proximity condition is met
Candidate options:
· Proposals for UE behaviour
· Option 1 (ZTE, CATT, Nokia, OPPO, vivo, HW)
· The UE should still measure and report UE Rx-Tx measurement even if PRS/SRS proximity condition is not met 
· Option 2 (QC, Ericsson)
· Up to UE implementation 
· Proposals for requirements
· Option 1a (CATT, Ericsson, Nokia)
· UE Rx-Tx time difference accuracy requirements may not apply
· Option 1b (Nokia)
· Accuracy requirement impact can be FFS.
· Option 2 (QC, Ericsson, vivo, OPPO, Nokia)
· UE Rx-Tx time difference measurement requirements do not apply. 
Recommendations for 2nd round:
Further discuss the options.
	Company
	Comments 

	Qualcomm
	Support the tentative agreement for the test cases. UE behavior: option 2. Requirements: Option 2.

	Huawei
	Option 1 for UE behavior and option 1a for requirements.



Issue 4-2-1: TA change due to TA command
Tentative agreements:
Candidate options:
· Proposals for UE behaviour
· Option 1 (Intel, CATT, Nokia, HW)
· UE shall continue UE Rx-Tx time difference measurement 
· Option 2 (OPPO, vivo, Ericsson)
· UE shall discard the UE Rx-Tx time difference measurement 
· Proposals for requirements
· Option 1 (CATT, Intel, Nokia, HW)
· UE Rx-Tx measurement period requirements are not impacted
· Option 2 (QC, OPPO, vivo, Ericsson)
· UE Rx-Tx time difference measurement requirements are not applicable 
Recommendations for 2nd round:
Further discuss the options.
	Company
	Comments 

	Qualcomm
	Option 2

	Huawei
	Option 1 for UE behavior and option 1 for requirements.



Issue 4-2-2: TA change due to NTA_offset change
Tentative agreements:
Candidate options:
· Proposals for UE behaviour
· Option 1 (vivo, Ericsson)
· UE shall discard the UE Rx-Tx time difference measurement 
· Proposals for requirements
· Option 1a (CATT, HW)
· No need to clarify UE Rx-Tx measurement requirements in case of NTA_offset change
· Option 1b (HW, Intel)
· UE Rx-Tx measurement period requirements are not impacted
· Option 2 (QC, OPPO, vivo, Ericsson, Intel)
· measurement requirements are not applicable if the NTA_offset changes during the measurement period
Recommendations for 2nd round:
Further discuss the options.
	Company
	Comments 

	Qualcomm
	Option 2

	Huawei
	Option 1a or 1b



Issue 4-3-1: Measurement period requirements with cell change impacting SRS
Tentative agreements:
Candidate options:
· Option 1 (ZTE, CATT, OPPO, vivo, Ericsson, HW, Nokia) 
· UE shall restart the UE Rx-Tx time difference measurement after the SRS reconfiguration on the target cell is complete.
· Option 2 (QC, Intel, HW)
· UE Rx-Tx measurement requirements do not apply. The UE may resume the measurements after SRS is configured in the target cell
Recommendations for 2nd round:
Further discuss the options.
	Company
	Comments 

	Qualcomm
	Option 2

	Huawei
	Either one is fine



Issue 4-3-2: Measurement period requirements with cell change not impacting SRS
Tentative agreements:
Candidate options:
· Option 1a (ZTE, CATT, vivo, Ericsson, HW, Intel, Nokia) 
· UE shall continue the on-going UE Rx-Tx time difference measurement, and the current measurement period and accuracy apply.
· CATT: no need to capture it in the specification 
· Option 1b (OPPO, Ericsson) 
· UE shall continue the on-going UE Rx-Tx time difference measurement, and longer measurement period is expected.
· Option 2 (QC) 
· FFS
Recommendations for 2nd round:
Further discuss the options.
	Company
	Comments 

	Qualcomm
	Option 2

	Huawei
	Option 1a



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  

	R4-2108294
	No new agreement in the 2nd round. 
All agreements and open issues are included in the WF R4-2108294



Topic #5: Endorsed CRs from RAN4#98-bis-e
Companies’ contributions summary
	T-doc
	Company
	Proposals / Observations

	R4-2109089
	CATT
	Endorsed CR from RAN4#98-bis-e

	R4-2109931
	vivo
	Endorsed CR from RAN4#98-bis-e

	R4-2110866
	Huawei, HiSilicon
	Endorsed CR from RAN4#98-bis-e

	R4-2110868
	Huawei, HiSilicon
	Endorsed CR from RAN4#98-bis-e

	R4-2111337
	Ericsson
	Endorsed CR from RAN4#98-bis-e

	R4-2110122
	OPPO
	Endorsed CR from RAN4#98-bis-e with new changes. Endorsed changes are accepted (not shown with change marks).


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

	R4-2109089
(CATT)
	

	
	

	
	

	R4-2109931
(vivo)
	

	
	

	
	

	R4-2110866
(HW)
	

	
	

	
	

	R4-2110868
(HW)
	

	
	

	
	

	R4-2111337
(Ericsson)
	

	
	

	
	

	R4-2110122
(OPPO)
	

	
	

	
	



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

	R4-2109089
	CR on PRS RSTD measurement requirements
	CATT
	Revised
	Endorsed CR from last meeting, revised to capture new changes in this meeting for RSTD section

	R4-2109090
	CR on PRS PRS RSTD measurement requirements
	CATT
	Merged
	

	R4-2109175
	CR to update RSTD measurement requirements
	Nokia, Nokia Shanghai Bell
	Merged
	

	R4-2110871
	CR to update RSTD measurement requirements
	Huawei, HiSilicon
	Merged
	

	R4-2111332
	Updates to measurement requirements in TS 38.133
	Ericsson
	Merged
	

	R4-2111334
	Updates to measurement requirements in TS 36.133
	Ericsson
	Merged
	

	R4-2110008
	CR to update PRS-RSRP measurement requirements
	Nokia, Nokia Shanghai Bell
	Merged
	

	R4-2110874
	CR to update PRS-RSRP measurement requirements
	Huawei, HiSilicon
	Merged
	

	R4-2111337
	PRS-RSRP measurement requirements
	Ericsson
	Revised
	Endorsed CR from last meeting, revised to capture new changes in this meeting for PRS-RSRP section

	R4-2110010
	CR to update UE Rx-Tx time difference measurement requirements
	Nokia, Nokia Shanghai Bell
	Merged
	

	R4-2110122
	CR on UE Rx-Tx time difference measurement period
	OPPO
	Revised
	Endorsed CR from last meeting, revised to capture new changes in this meeting for UE Rx-Tx section

	R4-2110877
	CR to update UE Rx-Tx time difference measurement requirements
	Huawei, HiSilicon
	Merged
	

	R4-2111340
	UE Rx-Tx measurement requirements
	Ericsson
	Merged
	

	R4-2110880
	CR on CSSF and measurement capability for PRS measurement 38.133
	Huawei, HiSilicon
	Revised 
	Revised to capture changes for general applicability

	R4-2109931
	CR to 38.133 correction on CCSF for NR measurements for positioning
	vivo
	Revised
	Endorsed CR from last meeting, revised to capture new changes in this meeting for CSSF section

	R4-2110866
	CR on MG for PRS measurement 38.133 R16
	Huawei, HiSilicon
	Agreeable
	Endorsed CR from last meeting

	R4-2110868
	CR on MG for PRS measurement 36.133 R16
	Huawei, HiSilicon
	Agreeable
	Endorsed CR from last 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

	R4-2108414
	CR on PRS RSTD measurement requirements
	CATT
	Agreeable
	

	R4-2108295
	PRS-RSRP measurement requirements
	Ericsson
	Agreeable
	

	R4-2108296
	CR on UE Rx-Tx time difference measurement period
	OPPO
	Agreeable
	

	R4-2108297
	CR on CSSF and measurement capability for PRS measurement 38.133
	Huawei, HiSilicon
	Agreeable
	

	R4-2108298
	CR to 38.133 correction on CCSF for NR measurements for positioning
	vivo
	Agreeable
	

	R4-2108294
	WF on UE PRS measurement requirements
	Huawei, HiSilicon
	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


