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Introduction
The document contains discussion related to the positioning measurement requirements. The document contains the following five main topics:
[bookmark: _Hlk111104090]•	Topic #1: Core part: Latency reduction of positioning measurement (AI: 9.19.1.2)
•	Topic #2: Core part: Impact on existing UE positioning and RRM requirements (AI: 9.19.1.4)
•	Topic #3: Performance part: General aspects (AI: 9.19.2.1)
•	Topic #4: Performance part: PRS measurement accuracy and report mapping (AIs: 9.19.2.2, 9.19.2.3, 9.19.2.4)
•	Topic #5: Performance part: PRS measurement testing (AIs: 9.19.2.3.1-2, 9.19.2.4.1-2, 9.19.2.5.1-2, 9.19.2.6.1-2)
It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information
	Company
	Name
	Email address

	CMCC
	Jingjing Chen
	chenjingjing@chinamobile.com

	Huawei
	Li Zhang
	zhangli164@huawei.com

	CATT
	Qiuge Guo
	guoqiuge@catt.cn

	Ericsson
	Deep Shrestha
	Deep.shrestha@ericsson.com

	vivo
	Wenkuan Qu
	wenkuan.qu@vivo.com

	Nokia 
	Juergen Hofmann
	juergen.hofmann@nokia.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
Topic #1: Latency reduction of positioning measurement
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2211725
	CATT
	Observation 1: The UE capability for M-sample has been updated by RAN1 to include M=2 which can resolve the issue 1-1-1 above about the number of samples when the condition on the power difference is not satisfied. 
Observation 2: Based on RAN1 reply LS, LMF can configure UE to measure with reduced Rx beam sweeping factor and no further actions are needed in RAN4. 
Proposal 1: It is not feasible to define the reduced number of samples as 4 or let network indicate UE to perform PRS measurement using two samples when the conditions are not satisfied. 
Proposal 2: Nsample = 2 if the condition on the power difference is not satisfied. 
Proposal 3: Send LS to RAN2 to suggest updating the signaling supportedDL-PRS-ProcessingSamples to resolve the issue 1-1-1 about power condition and to keep the signaling aligned for RRC_CONNECTED and RRC_INACTIVE. 
Proposal 4: Based on RAN1 reply LS, the measurement requirements for PRS measurement without gaps can be updated to make the number of PFLs as 1. 
Proposal 5: For PRS measurement outside MG, the measurement requirements apply provided that no POS MG is activated during the measurement period. 

	R4-2211726
	CATT
	CR on PRS measurement period requirements

	R4-2211947
	CMCC
	Observation 1: in RAN4 #102-e meeting, it was agreed that N_sample is 2 if the condition under which AGC is not required is NOT met.
Proposal 1: if condition on the power difference is not satisfied, Nsample= 2. Follow the clarification as we already have in the spec, which is duplicated as following:
· if UE supports [M-sample measurements], and the LMF indicates the UE to perform positioning measurements with reduced number of samples, and PRS bandwidth is not within the active BWP or difference between the serving cell SS-RSRP and neighboring cell/TRP PRS-RSRP is more than 6 dB, Nsample= 2
Proposal 2: LMF will indicate use of a reduced Rx beam sweeping factor.

	R4-2212201
	Qualcomm
	Proposal 1:
· If the UE that supports M-sample positioning measurements (FG 27-3-1) receives a location request with requestedDL-PRS-ProcessingSamples = 1, the UE assumes that it does not need an extra sample for Rx AGC.
· In that case, if the neighbor cell PRS RSRP is more than [6] dB higher than the serving cell SSB RSRP, the UE is allowed two extra samples (Nsample = 3) to complete the measurement.
Proposal 2: For a UE that supports positioning measurements in FR2 with a reduced Rx beam sweeping factor,
· the measurement requirement is based on the reduced Rx beam sweeping factor supported by the UE only when the LMF requests it explicitly in the location request;
· otherwise, the default Rx beam sweeping factor applies.
Observation 1: A UE that supports FG 27-3-3 with component 2b is capable of processing at most N2 ms duration of PRS in N2 + T2 ms.
Observation 2: For UEs that support FG 27-3-3 with component 2b, PRS resources cannot be measured in the last T2 ms of the PPW.
Proposal 3: For a UE that supports FG 27-3-3 with component 2a, the measurement period formulas apply with  and .
Proposal 4: for a UE that supports FG 27-3-3 with component 2b, the measurement period formulas apply with  and .
Proposal 5: For UE that supports FG 27-3-3 with component 2b,  excludes PRS resource instances that overlap with the last T2 ms of a PPW instance.
Proposal 6: When the UE is configured to measure multiple PFLs without measurement gaps,
· If the UE supports DL-PRS processing component 2b (N2, T2) on all the activated PPWs. the measurement period is the maximum measurement period across layers
· The starting point of the measurement period for each PFL would be different depending on the corresponding PPW slot offset (activated PPWs cannot overlap in time)
· The overall measurement period ends when the measurement periods for all the PFLs have ended.
· Otherwise, the measurement period requirement is based on the sum-approach as for measurements within gap.
Proposal 7: Clarify the prioritization of SSB vs. PRS within PPW as follows
· For PPW type 1A/1B, SSB is prioritized over PRS in case of collisions between SMTC and PPW.
· For PPW type 2, SSB is prioritized over PRS only in the symbols where SSB and PRS collide within the PPW.
Observation 3: RAN1 will define timelines to resolve collisions between PRS and other dynamically scheduled DL signals/channels, dependent on PPW type (1A/1B/2). 
Proposal 8: RAN4 should add a reference to the RAN1 rules for resolving collisions between PRS and other dynamically scheduled DL signals/channels in 38.133, section 9.9.1.2 (General aspects of Gapless Measurements). No additional requirements/clarifications are needed.
Proposal 9: If the network configures/activates measurement gaps applicable for positioning measurements and activates PPWs simultaneously 
· Positioning measurements within measurement gaps are prioritized over measurements within PPW.
· Measurement period requirement for measurements with gaps apply.
· Measurement period for gapless measurements is extended by an unspecified amount of time.

	R4-2213255
	Ericsson
	Proposal 1: Uphold previous agreement on condition under which additional sample for AGC is not required for PRS measurement. i.e., UE may consume up to two samples for latency reduced PRS measurement when the difference between the serving cell SS-RSRP and neighbor cell/TRP PRS-RSRP is more than [6] dB.
Proposal #2: For cap 1A and cap 1B UEs that report (N2, T2) in their capability signalling, Lavailable shall be calculated based on the unmuted PRS resource instances that fully or partially overlap with the first (T2-N2) ms of the PPW
Proposal 3: Following scheduling restrictions apply for gapless PRS measurement when PRS has lower priority than DL signals/channels:
· Cap 1A and cap 1B UEs expect to receive DL signals/channels and drop all PRS in PPW provided that the UE determines the presence of other DL signals/channels except SSB of higher priority than PRS in the PPW no later than [N symbol/T ms] before the start of the PPW.
· Cap 1A and cap 1B UEs does not expect to receive DL signals/channels except SSB of higher priority than PRS and may receive PRS in PPW provided that the UE determines the presence of other DL signals/channels except SSB of higher priority than PRS in the PPW later than [N symbol/T ms] before the start of the PPW.
· Cap 2 UEs expects to receive DL signals/channels and drop PRS symbol provided that the UE determines the presence of other DL signals/channels except SSB of higher priority than PRS on a PRS symbol no later than [N symbol/T ms] before the PRS symbol.
· Cap 2 UEs does not expect to receive DL signals/channels and may receive PRS symbol provided that the UE determines the presence of other DL signals/channels except SSB of higher priority than PRS on a PRS symbol later than [N symbol/T ms] before the PRS symbol
Proposal 4: Define measurement requirement applicability when PRS has lower priority than other DL signals/channels.
Proposal 5: The requirements in this section apply provided UE indicate that PRS is lower priority than other signals within PRS processing window.
· For cap 1A and cap 1B UEs, measurement period requirement applies when the UE determines the presence of other DL signals/channels except SSB of higher priority than PRS in the PPW later than [N symbol/T ms] before the start of the PPW.
· For cap 2 UEs, measurement period requirement applies when the UE determines the presence of other DL signals/channels except SSB of higher priority than PRS on a PRS symbol later than [N symbol/T ms] before the PRS symbol
Proposal 6: Depending on the UE capability, LFM may configure UE to measure PRS with reduced Rx beam sweeping factor
Proposal 7: Single PFL is measured by the UE within PPW.

	R4-2213256
	Ericsson
	CR to 38.133 LMF configured Rx beam sweeping factor for PRS measurement

	R4-2213257
	Ericsson
	CR to 38.133 measurement period requirement for gapless PRS measurement

	R4-2213258
	Ericsson
	CR to 38.133 scheduling restriction when PRS has lower priority than other DL signals/CCs

	R4-2213531
	Huawei, HiSilicon
	Proposal 1: Nsample = 2 if the condition on the power difference is not satisfied.
Proposal 2: Update the definition of NRXBeam,i as
· NRXBeam,i equals to the value as UE reported in lowerRxBeamSweepingThan8-FR2 if the capability is reported by the UE for the band containing positioning frequency layer i, and LMF indicates lowerRxBeamSweepingThan8-FR2 in XXX-RequestLocationInformation.
· NRXBeam,i equals to 8, otherwise.
Proposal 3: RAN4 to define requirements for the scenario where one group of PFLs are measured outside MG while another group of PFLs are measured with MG: the total measurement delay is defined as the sum of measurement delays of each group.
Proposal 4: RAN4 to introduce separate UE capabilities on M-sample for measurement with MG and outside MG.

	R4-2213532
	Huawei, HiSilicon
	CR on PRS measurement period with reduced latency

	R4-2213533
	Huawei, HiSilicon
	CR on applicability of measurement requirements with POS MG

	R4-2213536
	Huawei, HiSilicon
	Proposal 1: For the case where UE reports {N2,T2} for a PFL (denoted as Case 2), introduce the following updates to the existing requirements.
· Clarify that {N,T} refers to the value of {N2,T2}
· Clarify that Lavailable_PRS is the PRS duration in the first (PPWL-T2) ms of PPW
· Clarify that Tlast is PPWL when all of the PRS resources to be measured are available in the same PPW occasion during Tavailable
· Clarify that the requirements apply provided that PPWL is larger than T2 by X ms.
[bookmark: _Hlk111150045]Proposal 2: If there are more than one PFLs within an active BWP, it is up to UE implementation to choose one PFL to measure, and no measurement requirements would apply.
Proposal 3: Define requirements for multiple PFLs as 
· sum(Tmeas,i) + (L-1)*max(Teffect,i), if multiple PFLs are in Case 1 (same as measurement within MG)
· max(Tmeas,i + Tuncertainty,i), if multiple PFLs are in Case 2, where Tuncertainty,i is the time from the start of the first PPW occasion for PFL#i to the start of measurement period.
Proposal 4: RAN4 not to update existing scheduling restriction requirements for the case where scheduling of other DL signals/channels of higher priority arrives too late.
Proposal 5: UE is not expected to measure PRS in PPW occasions overlapping with MGs. 

	R4-2213537
	Huawei, HiSilicon
	CR on scheduling restriction for PRS measurement outside MG

	R4-2213538
	Huawei, HiSilicon
	CR on measurement period for PRS measurement outside MG

	R4-2213254
	Ericsson
	# Observation 1: No POS MG is activated for UEs configured to measure PRS within PPW.
# Proposal 1: For PRS measurement outside MG, the PRS requirements apply provided that no POS MG is activated during the measurement period.

	R4-2212046
	OPPO
	CR to pre-configured Pos gap activation limitation



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1: Reduced number of samples for latency reduction
Issue 1-1-1: Number of samples (Ns) if the condition on the power difference is not satisfied:
· Proposals
· Option 1: CATT, CMCC, E///, HW
· Ns = 2
· Option 2: Qualcomm
· If the UE that supports M-sample positioning measurements (FG 27-3-1) receives a location request with requestedDL-PRS-ProcessingSamples = 1, the UE assumes that it does not need an extra sample for Rx AGC.
· In that case, if the neighbor cell PRS RSRP is more than [6] dB higher than the serving cell SSB RSRP, the UE is allowed two extra samples (Nsample = 3) to complete the measurement.
· Recommended WF
· Discussion needed
	Company
	Comments

	CMCC
	Option 1. In RAN4 #102-e meeting (R4-2206979), it was agreed that N_sample is 2 if the condition under which AGC is not required is NOT met. And this agreement has been captured in the spec, which is duplicated as following:
	TS 38.133 
If UE supports [M-sample measurements], and the LMF indicates the UE to perform positioning measurements with reduced number of samples, and PRS bandwidth is not within the active BWP or difference between the serving cell SS-RSRP and neighboring cell/TRP PRS-RSRP is more than 6 dB, Nsample= 2.



With above clarification in the spec, in our view, this issue is resolved.

	Huawei
	We support option 1 for the reason mentioned in our paper, but we are open to consider option 2 if there is a strong concern on option 1.
One question with option 2: since we have two conditions for AGC-less, 
1) PRS is within active BWP, and 
2) difference between serving cell SS-RSRSP and neighbor cell/TRP PRS-RSRP is <= 6dB
With option 2, are we defining 3 requirements as below? Could proponent please clarify or confirm?
Case 1: both 1) and 2) are met, so Ns=1
Case 2: 1) is not met, so Ns=2
Case 3: 1) is met but 2) is not met, so Ns=3

	Intel
	For the condition for RRC_INACTIVE in Option 2, we need some clarifications. In TS37.355, the capabilities to support the reduced samples in RRC_CONNECTED and RRC_INACTIVE are different:
27-3-1 supportedDL-PRS-ProcessingSamples RRC_CONNECTED
supportedDL-PRS-ProcessingSamples  = ENUMERATED { supported }
Indicates the UE capability for support of measurements based on measuring M=1 or M=2 (instances) of a DL-PRS Resource Set.
14-2 supportedDL-PRS-ProcessingSamples-RRC-Inactive-r17  RRC_INACTIVE
supportedDL-PRS-ProcessingSamples-RRC-Inactive: ENUMERATED { m1, m2, ... }
Indicates the UE capability for support of measurements based on measuring M=1 or M=2 samples (instances) of a DL-PRS Resource Set in RRC_INACTIVE state.

Thus, these conditions in Option 2 is valid for the RRC_CONNECTED state ONLY. 


	CATT
	Support option 1. 

	Qualcomm
	We support option 2. To the proponents of option 1, how would it work if the first sample is saturated?
To Huawei: Condition 1 is predictable whereas condition 2 is not. The UE may collect the first sample and find out condition 2 was not met. Please see our comments under issue 1-1-2.
To all companies: Please note that this is a new proposal compared to the previous meeting and Nsamples = 3 would only be needed if PRS-RSRP is > 6 dB higher than SS-RSRP.

	Ericsson
	Support option 1. If AGC condition is not met, as agreed, UE may use up to 2 samples.

	OPPO
	Support option 1, which is the agreements reached in previous meeting.

	vivo
	We support Option 1 which is aligned with the previous agreement. When the power difference between serving cell and neighbor cell is larger than [6] dB, the UE need a sample for AGC retuning and a sample for positioning measurement.
In addition, we notice that in the RAN1 UE feature list, UE can support that the reduced sample number is 2. If the LMF may not inform UE that whether the condition is satisfied and the UE may also have no idea about the power of neighbor cell, then when the UE receives a location request with requestedDL-PRS-ProcessingSamples, UE can report the supported sample number is 2. In that case, two samples are enough to complete the measurement.

	Nokia
	We support option 1, as already specified in TS 38.133. With option 2, reduced latency benefit is diminishing.

	MTK
	After studying the issue raised by QC, we doubt that 2 samples will be enough in the case of the difference between serving cell SS-RSRSP and neighbor cell/TRP PRS-RSRP is larger than [6] dB since the first sample can be wasted due to the saturation issue. For this reason, we agree with option 2.



Issue 1-1-2: Signaling to resolve power condition in issue 1-1-1
· Proposals
· Proposal 1: CATT
· Send LS to RAN2 to suggest updating the signaling supportedDL-PRS-ProcessingSamples to resolve the issue 1-1-1 about power condition and to keep the signaling aligned for RRC_CONNECTED and RRC_INACTIVE.
· Recommended WF
· Discussion needed
	Company
	Comments

	Huawei 
	We agree that the two UE capabilities need to be aligned, but we understand this issue is also being discussed in RAN2. We raised up the issue in R2-2207885 and it is included in the moderator summary R2-2208792. We have no strong view where to discuss it (RAN2 or RAN4), but slightly prefer to have it discussed directly in RAN2 where the change will be made.
Technically, we understand whether M=1 or M=2 applies depends on whether the AGC-less condition is met or not, but not depend on UE capability, so it is the capability for INACTIVE mode that should be updated (to align with the CONNECTED mode capability).

	Intel
	This observation /proposal is true as we mentioned in 1-1-1. And the LS to RAN1 is also needed because FG27-3-1 is based on RAN1’s conclusion.


	CATT
	Support proposal 1 to send the LS. As commented by Huawei, RAN2 is working on this UE capability to keep alignment in RRC_CONNECTED and RRC_INACTIVE state. And I am also aware that they are discussing whether the capability is per UE or per band. But since the capability is defined in RAN4, RAN2 has no information which one should be updated. So we think we can provide some suggestions or recommendations from technical perspective. 
Regarding which one to update, we think we can also take issue 1-1-1 into account, to stick to the previous agreement, we are also fine to update the capability in RRC_INACTIVE. In this case, we can inform RAN2 the agreement about the conditions and give our recommendation to update the capability in RRC_INNACTIVE. 

	Qualcomm
	Thanks to CATT for the proposal but it does not seem this will address the issue.
The issue is that the UE does not know if the power delta condition is met. In CATT’s discussion paper R4-2211725 they argue the network does not know either. So nobody can predict it with certainty and an assumption must be made. As we proposed in issue 1-1-1, the UE can assume that the condition is satisfied, and perform the measurement with one sample (if requested by the LMF).
If the first sample is saturated because PRS power is higher than assumed, then clearly the assumption was wrong, and the UE needs two extra samples to perform the measurement.
To solve this issue with signaling, the LMF could signal M=2 in the location request. Then the UE would use two samples to perform the measurement, with the first sample being for AGC.

	Ericsson
	Proposal 1 looks fine. Details on wording, if needed, can be discussed in the LS itself.

	OPPO
	We support to align the signaling for reduced PRS samples capabilities in RRC connected and inactivated states. 

	vivo
	We agree with Option 1 that the signaling need to be aligned between RRC_CONNCTED and RRC_INACTIVE. The signaling of RRC_CONNECTED may need to follow the format of RRC_INACTIVE.

	Nokia
	We agree that the signalling for the reduced latency of positioning measurement feature in RRC_INACTIVE and RRC_CONNECTED should be aligned. Since supportedDL-PRS-ProcessingSamples is indicating the UE capability for reduced latency of positioning measurement and is exchanged in the LPP Transfer procedure, the signalling is quite ahead of the actual PRS measurement. Thus, we agree with Huawei, it is better to align signalling in RRC_INACTIVE to RRC_CONNECTED (only support flag is defined). Further study is needed whether UE should report the determined number of samples M=1 or M=2, according to the condition in issue 1-1-1 to network prior to the PRS measurement. Thus, RAN4 can inform RAN2 to align coding of supportedDL-PRS-ProcessingSamples in RRC_INACTIVE to that in RRC_CONNECTED.

	
	



Issue 1-1-3: Need for LMF to configure the UE to measure with a reduced Rx beam sweeping factor
· Proposals
· Proposal 1: CMCC, E///
· LMF will indicate use of a reduced Rx beam sweeping factor.
· Proposal 2: QC
· For a UE that supports positioning measurements in FR2 with a reduced Rx beam sweeping factor,
· the measurement requirement is based on the reduced Rx beam sweeping factor supported by the UE only when the LMF requests it explicitly in the location request;
· otherwise, the default Rx beam sweeping factor applies.
· Proposal 3: HW
· Update the definition of NRXBeam,i as
· NRXBeam,i equals to the value as UE reported in lowerRxBeamSweepingThan8-FR2 if the capability is reported by the UE for the band containing positioning frequency layer i, and LMF indicates lowerRxBeamSweepingThan8-FR2 in XXX-RequestLocationInformation.
· NRXBeam,i equals to 8, otherwise.
· Recommended WF
· Discussion needed
	Company
	Comments

	CMCC
	In general, option 1/2/3 are similar, all propose that LMF will indicate use of a reduced Rx beam sweeping factor, and this LMF indication is to the UE which is capable of reduced Rx beam sweeping factor.

	Huawei 
	All the proposals are same and we support all of them.
We suggest to use the wording in P3 for updating the requirements in the spec.

	Intel
	These three proposals are quite similar. In short, Proposal 1 can be generally agreed. P2, P3 can be taken as one of possible way to indicate them. And the capability shall be per-band.


	CATT
	All the proposals are similar and we are fine with them. The LMF indication has been defined in RAN1, and RAN4 only need to update the requirements which can be discussed by CR review. 

	Qualcomm
	Support proposal 2. Proposals 2 and 3 are equivalent. The point is that a reduced Rx beam sweeping factor applies only when it is requested by the LMF in the location request. The exact wording in the specification can be discussed in a CR.
Regarding Proposal 1, there is already signaling for the LMF to request a reduced Rx beam sweeping factor.

	Ericsson
	Proposal 1: Support. The proposal is based on RAN1 agreement.
Proposal 2: When LMF configures UE to perform PRS measurement with lower Rx beam sweeping factor, the UE shall meet the measurement period requirement corresponding to the lower Rx beam sweeping factor. 
Proposal 3: In principle we agree to proposal 3. In the 37.355 v17.1.0 RAN2 probably needs to update either of the IEs that are used by the UE to report its capability in terms of Rx beam sweeping factor it supports or IE used by LMF to configure UE to measure PRS using lower Rx beam sweeping factor. 

	OPPO
	Generally, we are fine with the three proposals above, the wording can be further discussed in CR.

	vivo
	We understand three proposals are not mutually exclusive. Based on the RAN1’s LS, LMF will indicate whether the reduced Rx beam sweeping factor for UE is needed. 

	Nokia
	We support all three proposals. We agree that the reduced beam sweeping factor capability is signalled per band in the PRS-ProcessingCapabilityPerBand-r16 IE.

	MTK
	Fine with these proposals, they are similar. LMF will indicate the use of reduced RX beam sweeping factor to the UE (if UE supports the capability). 



Sub-topic 1-2: PRS measurements without gaps
Issue 1-2-1: Measurement period based on PRS processing capability
· Proposals
· Proposal 1: QC
· For a UE that supports FG 27-3-3 with component 2a, the measurement period formulas apply with N=N1 and T_"i" =T1.
· For a UE that supports FG 27-3-3 with component 2b, the measurement period formulas apply with N=N2 and T_"i" =N2+T2.
· For UE that supports FG 27-3-3 with component 2b, L_(available_PRS,i) excludes PRS resource instances that overlap with the last T2 ms of a PPW instance.
· Proposal 2: E///
· For cap 1A and cap 1B UEs that report (N2, T2) in their capability signalling, Lavailable shall be calculated based on the unmuted PRS resource instances that fully or partially overlap with the first (T2-N2) ms of the PPW.
· Proposal 3: HW
· For the case where UE reports {N2,T2} for a PFL (denoted as Case 2), introduce the following updates to the existing requirements.
· Clarify that {N,T} refers to the value of {N2,T2}
· Clarify that Lavailable_PRS is the PRS duration in the first (PPWL-T2) ms of PPW
· Clarify that Tlast is PPWL when all of the PRS resources to be measured are available in the same PPW occasion during Tavailable
· Clarify that the requirements apply provided that PPWL is larger than T2 by X ms.
· Recommended WF
· Discussion needed
	Company
	Comments

	Huawei 
	We support P3 which also includes P1 and P2.
One difference between P2 and the second bullet of P3 is whether Lavailable should be within the first (T2-N2)ms or the first (PPWL-T2)ms of a PPW. Based on the following agreement from RAN1, we understand the buffering time is not part of the processing time, so it should be first (PPWL-T2)ms of a PPW.
· Note: The (N2, T2) UE capabilities is interpreted such that the UE is capable of measuring up to N2 ms PRS within a PPW and is capable of completing the PRS processing within the PPW, e.g., if the time duration from the last symbol of the measured PRS resource(s) inside the PPW, to the end of PPW is not smaller than T2 ms


	CATT
	We can support proposal 3. 

	Qualcomm
	We support proposal 1.
In Proposal 2, there seems to be some confusion in the wording. In our understanding, it should be similar to the second bullet point of Proposal 3. 
The second bullet point of Proposal 3 is similar to the third bullet point of Proposal 1 but the wording is not as clear. Perhaps the proponent can clarify if the intention is the same as in Proposals 1.
Regarding the first bullet point of Proposal 3, note that T2 cannot be equated to Ti in the legacy requirement. Our proposal is Ti = N2+T2, i.e. the UE should be able to process N2 contiguous duration of PRS measured immediately before the last T2 ms of the PPW and it should finish processing after T2 ms.
The first bullet point in Proposal 1 is not covered explicitly by Proposals 2 and 3. It is equivalent to the legacy PRS processing capability within gaps and it should be included for completeness.
Regarding the fourth bullet point of Proposal 3, we agree that PPWL must be larger than T2. Perhaps it is sufficient to say that requirements apply when PPWL > T2. If PPWL - T2 is too small and no resources overlap with the PPW (excluding the last T2 ms) then L_(available_PRS,i) will equal zero and no measurements will be reported.
Regarding the third bullet point of Proposal 3, we suggest to address Tlast after some of the other issues are resolved.

	Ericsson
	All proposals are addressing to the same issue. 
Proposal 1: N1 and T1 are not clear. Second and third bullet in the proposal is fine.
Proposal 2: Support.
Proposal 3: Xms probably is not needed. Other 3 bullets are Fine.

	OPPO
	For Lavailable_PRS, the three proposals are quite aligned and we can further discuss the exact wording captured in spec.
For (N2,T2) with component 2b, we think proposal 1 more reasonable.  However, considering N2 and T2 are generally smaller than PPWRP, the first bullet point in proposal 3 is also acceptable for us.
For the fourth bullet point of proposal 3, introducing a new parameter X is not a good way, the candidate values for X, the relationship between X and N2. We can compromise to QC’s suggestion. 

	Nokia
	We support proposal 3 with following modification of the last bullet: clarify that the requirements apply provided that PPWL is larger than T2 by at least X ms.

	MTK
	In proposal 1, it is not clear why T=N2+T2 in the second sub-bullet. T should be the process time that UE can process the received PRS resources, in which it should be T2 for UE capability {N2,T2}, as suggested by proposal 3. 



Issue 1-2-2: Applicable number of PFLs
· Proposals
· Proposal 1: CATT, E///
· Single PFL is measured by the UE within PPW
· Recommended WF
· Discussion needed
	Company
	Comments

	CMCC
	Based on RAN1 feedback, we are OK with Proposal 1.

	Huawei
	We support P1 if it is concerned with a single PPW. 
Based on RAN1 LS, a single PPW is used for measurement of a single PFL, so we suggest that if there are more than one PFLs within an active BWP (which can be mapped to only a single activated PPW), it is up to UE implementation to choose one PFL to measure, and no measurement requirements would apply

	Intel
	P1 can be agreed.

	CATT
	Support proposal 1. 

	Qualcomm
	Based on RAN1’s reply LS, a single PFL applies per PPW.

	Ericsson
	Support proposal 1. Proposal is in line with RAN1 agreement on this issue. 

	OPPO
	Support proposal 1 based on RAN1’s LS.

	vivo
	We understand this issue is related to Issue 1-2-3. Based on the RAN1’s LS, single PFL can be measurement within a PRS processing window. However, it is also possible that multiple PRS processing windows can be activated separately for different PFLs.

	Nokia
	We support proposal 1.

	MTK
	Support proposal 1.



Issue 1-2-3: Measurement period for multiple PFLs
· Proposals
· Proposal 1: QC
· When the UE is configured to measure multiple PFLs without measurement gaps,
· If the UE supports DL-PRS processing component 2b (N2, T2) on all the activated PPWs. the measurement period is the maximum measurement period across layers
· The starting point of the measurement period for each PFL would be different depending on the corresponding PPW slot offset (activated PPWs cannot overlap in time)
· The overall measurement period ends when the measurement periods for all the PFLs have ended.
· Otherwise, the measurement period requirement is based on the sum-approach as for measurements within gap.
· Proposal 2: HW
· If there are more than one PFLs within an active BWP, it is up to UE implementation to choose one PFL to measure, and no measurement requirements would apply.
· Define requirements for multiple PFLs as 
· sum(Tmeas,i) + (L-1)*max(Teffect,i), if multiple PFLs are in Case 1 (same as measurement within MG)
· max(Tmeas,i + Tuncertainty,i), if multiple PFLs are in Case 2, where Tuncertainty,i is the time from the start of the first PPW occasion for PFL#i to the start of measurement period.
· Recommended WF
· Discussion needed
	Company
	Comments

	CMCC
	We support to define requirements for multiple PFLs. And Proposal 1 and Proposal 2 are similar. For the case with (N2, T2), the measurement period is the maximum measurement period across layers. For the case with (N, T), sum-approach is used. Generally, we are OK with this approach. 

	Huawei
	We think more discussion is needed. 
When all the PFLs are measured based on {N2,T2}, P1 and P2 are effectively same, i.e. both are based on the max approach.
When all the PFLs are measured based on {N,T}, P2 suggests to use sum approach which is same as existing requirements, and we assume this is also the intention of P1.
The issue is the case when some PFLs are measured based on {N,T} and others are measured based on {N2,T2}. If RAN4 is to define requirements for this case, we understand that the PFLs that are measured based on {N2,T2} can be regarded as a single PFL because the processing time is limited within PPW, so instead of summing up the delay for all PFLs, the total delay can be defined as the sum among those PFLs that are measured based on {N,T} then plus the maximum among those PFLs that are measured based on {N2,T2}. 
Based on above, we updated P2 as follows with the changes to P2 are highlighted.
· Define requirements for multiple PFLs as 
· sum(Tmeas,i) + (L-1)*max(Teffect,i), if all PFLs are in Case 1 (same as measurement within MG)
· max(Tmeas,i + Tuncertainty,i), if all PFLs are in Case 2, where Tuncertainty,i is the time from the start of the first PPW occasion for PFL#i to the start of measurement period.
· sum(Tmeas,i) + max(Tmeas,j + Tuncertainty,j) + (L-1)*max(Teffect), if some PFLs are in Case 1 and others are in Case 2. 


	Intel
	The common part of P1 and P2 below can be acceptable for us.
· “Define requirements for multiple PFLs as 
· max(Tmeas,i + Tuncertainty,i), if multiple PFLs are in Case 2, where Tuncertainty,i is the time from the start of the first PPW occasion for PFL#i to the start of measurement period.


	CATT
	We think the measurement requirements without gap should be defined based on capability {N2,T2} or {N,T}. And the case Huawei mentioned that some PFLs are based on {N2,T2} and others are based on {N,T}should be corner case and need not to considered. 

	Qualcomm
	The two proposals are well aligned. Basically, if it can be guaranteed that measurements in each PFL are multiplexed in time, without overlap, then we think it is possible to redefine measurement period requirement as the maximum period across the individual PFLs. However, for that to be true this part from Proposal 1 is necessary: “If the UE supports DL-PRS processing component 2b (N2, T2) on *all* the activated PPWs.” It is needed because the UE can report a different PRS processing capability (component 2a or component 2b) for each PPW.
The formula for the requirement could be max(Tmeas,i + Tuncertainty,i), from Proposal 2, with Tuncertainty,i  = PPWRPi – PPWLi. This is assuming all PPWs are activated by the time the UE receives the location request. The measurement period can be longer if any PPWs are activated while the UE is already performing measurements.
Regarding scenarios where multiple PFLs are configured within one active DL BWP, we agree that it can be left to UE implementation and no requirements apply.

	Ericsson
	RAN1 agreement on this issue: 
“applicable number of positioning frequency layers for the gapless PRS measurement within a PRS processing window is one across all instances of the PRS processing window”
Therefore requirement for gapless measurement shall be defined for single PPW.

	Nokia 
	We support proposal 2, since using clearer description. We agree with CATT, the mixed case between {N,T} and {N2,T2} is a corner case and may not be considered when specifying requirements. 



Issue 1-2-4: PRS collision with other signals within PPW
· Proposals
· Proposal 1: QC
· Clarify the prioritization of SSB vs. PRS within PPW as follows
· For PPW type 1A/1B, SSB is prioritized over PRS in case of collisions between SMTC and PPW.
· For PPW type 2, SSB is prioritized over PRS only in the symbols where SSB and PRS collide within the PPW.
· Proposal 2: E///
· Define measurement requirement applicability when PRS has lower priority than other DL signals/channels.
· The requirements in this section apply provided UE indicate that PRS is lower priority than other signals within PRS processing window.
· For cap 1A and cap 1B UEs, measurement period requirement applies when the UE determines the presence of other DL signals/channels except SSB of higher priority than PRS in the PPW later than [N symbol/T ms] before the start of the PPW.
· For cap 2 UEs, measurement period requirement applies when the UE determines the presence of other DL signals/channels except SSB of higher priority than PRS on a PRS symbol later than [N symbol/T ms] before the PRS symbol.
· Recommended WF
· Discussion needed
	Company
	Comments

	Huawei
	On P1, we are fine to clarify the difference between type 1A/1B and type 2 in the definition of SSB/PPW overlapping. One small comment is that the first bullet only considers SMTC, but the SSB for L1 measurement should be also considered. We suggest to update the first bullet as:
· For PPW type 1A/1B, SSB is prioritized over PRS in case of collisions between SMTC and PPW, or between SSB for L1 measurement and PPW. 
On P2, while we acknowledge the motivation, we understand based on the latest RAN1 spec, UE may receive DL PRS, so RAN4 requirements should not apply for this case.
the UE is not required to receive the other DL signals and channels and may receive the DL PRS and consider the DL PRS as higher priority in the PRS processing window


	Intel
	P1 and P2 are  fine for us in principle.

	CATT
	Support proposal 1. 

	Qualcomm
	We understand the two proposals are addressing different issues.
Proposal 1 is about collisions between PRS and SSB, which RAN1 asked RAN4 to address. There is an existing RAN4 agreement and Proposal 1 is merely a clarification of that agreement. Clarification is needed because there needs to be a distinction between PPW type 1A/1B and type 2.
We support the clarification in Proposal 1.
Regarding Proposal 2, it is related to scheduling restrictions with dynamic DL grants. It should be considered under issue 1-2-5.

	Ericsson
	Proposal 1: Fine.
Proposal 2: Support.

	vivo
	Agree with Proposal 1 and Proposal 2.
For proposal 1, when the SSB collides with PRS, the SSB has higher priority than PRS.
For the second bullet of proposal 2, based on the RAN1’s conclusion, even when the PRS is lower priority than other signals with PPW, in some cases, UE can receive the PRS resources.

	Nokia
	Both proposals are fine and aligned to RAN1 agreements, with P1 dealing with collision between SSB and PRS and P2 dealing with collision between PRS and other DL signals/channels except SSB.

	MTK
	Support proposal 1.



Issue 1-2-5: Scheduling restriction
· Proposals
· Proposal 1: QC
· RAN4 should add a reference to the RAN1 rules for resolving collisions between PRS and other dynamically scheduled DL signals/channels in 38.133, section 9.9.1.2 (General aspects of Gapless Measurements). No additional requirements/clarifications are needed.
· Proposal 2: E///
· Following scheduling restrictions apply for gapless PRS measurement when PRS has lower priority than DL signals/channels:
· Cap 1A and cap 1B UEs expect to receive DL signals/channels and drop all PRS in PPW provided that the UE determines the presence of other DL signals/channels except SSB of higher priority than PRS in the PPW no later than [N symbol/T ms] before the start of the PPW.
· Cap 1A and cap 1B UEs does not expect to receive DL signals/channels except SSB of higher priority than PRS and may receive PRS in PPW provided that the UE determines the presence of other DL signals/channels except SSB of higher priority than PRS in the PPW later than [N symbol/T ms] before the start of the PPW.
· Cap 2 UEs expects to receive DL signals/channels and drop PRS symbol provided that the UE determines the presence of other DL signals/channels except SSB of higher priority than PRS on a PRS symbol no later than [N symbol/T ms] before the PRS symbol.
· Cap 2 UEs does not expect to receive DL signals/channels and may receive PRS symbol provided that the UE determines the presence of other DL signals/channels except SSB of higher priority than PRS on a PRS symbol later than [N symbol/T ms] before the PRS symbol
· Proposal 3: HW
· RAN4 not to update existing scheduling restriction requirements for the case where scheduling of other DL signals/channels of higher priority arrives too late.
· Recommended WF
· Discussion needed
	Company
	Comments

	Huawei
	We can support P1 which is more clear than P3.
On P2, while we acknowledge the motivation, we understand the UE reception behavior is already captured by RAN1 spec. To simplify the RAN4 spec, we prefer to make a reference to RAN1 spec.
the UE is not required to receive the other DL signals and channels and may receive the DL PRS and consider the DL PRS as higher priority in the PRS processing window


	CATT
	Fine with proposal 1. 

	Qualcomm
	We support Proposal 1. RAN4 just needs to reference the rules defined by RAN1.

	Ericsson
	Proposal 1: Does this mean to get rid of all the sections related to scheduling restrictions in RSTD, RSRP, UE Rx-Tx, and PRS-RSRPP measurements? If this is case, then we prefer to stick to the structure that is in place in the specification and propose to update the sections with the wording in Proposal 2.
Proposal 2: In line with RAN1 agreement on this issue, proposal clarifies when PRS is lower priority within PPW:
Proposal 3: Clarification on “too late” is needed. Therefore, we prefer proposal 2 over proposal 3.

	vivo
	We prefer Proposal 2. We notice in the current spec, the scheduling restriction requirements when PRS has higher priority than DL signals/channels have been defined. Therefore, in order to consider all cases, the scheduling restriction requirements when PRS has lower priority than DL signals/channels is also included in the spec.

	Nokia
	We are fine with proposal 1. A reference to the rules in RAN1 spec is appropriate.

	MTK
	Support proposal 1.



Issue 1-2-6: Applicability of PRS measurements without gaps under gap configuration/activation
· Proposals
· Proposal 1: QC
· If the network configures/activates measurement gaps applicable for positioning measurements and activates PPWs simultaneously
· Positioning measurements within measurement gaps are prioritized over measurements within PPW.
· Measurement period requirement for measurements with gaps apply.
· Measurement period for gapless measurements is extended by an unspecified amount of time.
· Proposal 2: CATT, E///
· For PRS measurement outside MG, the measurement requirements apply provided that no POS MG is activated during the measurement period. 
· Proposal 3: HW
· RAN4 to define requirements for the scenario where one group of PFLs are measured outside MG while another group of PFLs are measured with MG: the total measurement delay is defined as the sum of measurement delays of each group.
· Recommended WF
· Discussion needed
	Company
	Comments

	CMCC
	Firstly, we support to consider the scenario that with multiple PFLs, some PFLs are measured outside MG while other PFLs are measured within MG. As for the detailed solutions, we are open to discuss.

	Huawei
	Support P3.
On P1, we understand that the sum approach can be used to define the total delay, and UE should be able to measure all the PFLs in sequential manner, no matter each PFL is measured outside MG or with MG, but we may miss some points and we are open to other views.
On P2, we proposed P2 in last meeting, and the intention was to clarify that a single PFL is to be measured either outside MG or with MG, but not both. However, we realize that a POS MG may be activated for measurement of other PFLs. To reflect the intention, we suggest to consider P1 in issue 1-2-7 for defining the delay for single PFL measurement outside MG.

	CATT
	Support P2 and open to further discuss P3. 
We think P2 and P3 are not exclusive. P2 is for the measurement without gap individually while P3 is for the case when MG (maybe also POS MG) and PPW are configured simultaneously. We are fine to consider this case when MG and PPW are not collided in time. 

	Qualcomm
	We support Proposal 1.
In Proposal 2, POS MG is a pre-configured gap for positioning? What about other measurement gaps?
In Proposal 3, it’s not clear how to partition the PFLs. i.e. which ones are measured with and without gaps.

	Ericsson
	Proposal 1: Do not support. PPW and POS MG are not configured simultaneously. 
Proposal 2: support.
Proposal 3: Our understanding expressed in proposal 1 is also valid for this proposal.

	OPPO
	Support option 2 when all configured PFLs can be measured outside gaps. 
Further discuss the case when some PFLs can be measured outside gaps and other PFLs are not. If such the case is reasonable, we think MG is supposed to be configured/activated and proposal 1 can be supportive. 

	vivo
	We prefer Proposal 2. In the Rel-17, we can only focus the case where no positioning measurement gap is activated for PRS measurement outside measurement gap.

	Nokia
	We are open to further discuss proposal 3. Proposal 1 is not clear from the scenario perspective (when network would configure MG and PPW together). In our view the scenarios (multiple PFL layers, etc.) for considering simultaneous operation of PPW and MG for positioning need to be defined first. Based on this, measurement requirements can be defined.



Issue 1-2-7: Collision between PPW and gap
· Proposals
· Proposal 1: HW
· UE is not expected to measure PRS in PPW occasions overlapping with MGs.
· Recommended WF
· Discussion needed
	Company
	Comments

	Huawei 
	Support P1.
As mentioned in issue 1-2-6, the main intention is to clarify that a single PFL is to be measured either outside MG or with MG, but not both. If a PFL is to measured outside MG, its delay depends on the PPW occasions that are not overlapped with MG. 

	CATT
	Technically fine with P1 but we think this can already be included in issue 1-2-6 by defining the requirements applicability. 

	Qualcomm
	We support Proposal 1.

	Ericsson
	Similar view as commented in issue 1-2-6. But in the spec only the condition to meet the requirements should be stated as mentioned in Proposal 2 in issue 1-2-5 i.e. 
the measurement requirements apply provided that no POS MG is activated during the measurement period

	OPPO
	Support Proposal 1.

	vivo
	Agree with Proposal 1.

	Nokia
	We are fine with proposal 1 and also suggest to merge it with proposals in issue 1-2-6.

	MTK
	Fine with proposal 1.



Issue 1-2-8: UE capability on M-sample for measurement with MG and outside MG
· Proposals
· Proposal 1: HW
· RAN4 to introduce separate UE capabilities on M-sample for measurement with MG and outside MG.
· Recommended WF
· Discussion needed
	Company
	Comments

	CMCC
	For Proposal 1, we would like to know the difference on UE implemention between with MG and without MG, since both for connected mode, why different UE capability is needed.

	Huawei 
	Support P1. 
As discussed in our paper, the UE implementation can be different for measurement with MG and outside MG, and it could happen that UE may support M-sample measurement for measurement with MG but not outside MG, or vice versa.
To CMCC: The implementation for measurement outside MG and with MG can be different. For example, for measurement outside MG UE may process in the frequency domain after FFT, and UE may require processing time to be within PPW by indicating {N2,T2} capability.

	Intel
	Can be FFS. In our views, the difference between POS measurement without gap and with gap in terms of processing capability are most related to PPW instead of numbers of samples.

	CATT
	Need further discussion. As discussed in previous issue, the requirements applicability for the measurement without gap may be defined (e.g. the PPW length is X ms larger than T2). With this applicability, we think we may not need the separate capability. 

	Ericsson
	Do not support the proposal. Depending on the side condition, PRS measurement with reduced number of samples shall be supported, irrespective of whether the measurement is done within MG or outside of MG. 

	vivo
	We need further discussion. We suggest FFS.

	Nokia
	Same view as Intel and CATT. If considered for the case of multiple PFL’s, does it mean that a group of PFL’s is measured with M-sample and the other group of PFLs not? The scenario should be clarified.



Sub-topic 1-3: CRs on latency reduction of positioning measurement
· Sub-topic 1-3 contains CRs on latency reduction of positioning measurement under AIs 9.19.1.2.
· Please directly provide comments on the CRs under this sub-topic in section 1.3.2.1.
Companies views’ collection for 1st round 
Open issues 
Companies’ comments are collected in section 1.2 under respective sub-topic.
CRs/TPs comments collection
Sub topic 1-3: CRs on latency reduction of positioning measurement
	CR/TP number
	Comments collection

	R4-2211726
	Huawei:
Change 1: lowerRxBeamSweepingThan8-FR2 is reported per band, and this needs to be reflected in the requirements. 
Change 2-4: depend on the outcome of issue 1-2-1, 1-2-2 and 1-2-3.
Change 7: depends on the outcome of issue 1-2-5.
The other changes are fine.

	
	Qualcomm: Some changes in this CR depend on issue in sub-topics 1-1 and 1-2.

	
	Ericsson: 
On Rx beam sweeping factor, we prefer to have IE used by LMF to configure Rx beam sweeping factor to UE for PRS measurement and IE used by UE to report its capability. The latest RAN2 spec uses same IE for both. In the upcoming meeting, the discussion on IE shall be concluded in RAN2.
This CR also proposes to update IE for reduced number of samples. We also have a CR proposed to address this issue in R4-2213772. We prefer to have aligned text between RRC INACTIVE and RRC CONNECTED sections.

	
	

	
	

	R4-2213256

	Huawei:
We have another CR in R4-2213532 partially conflicting with this CR. We suggest to split the work if it is fine for Ericsson, e.g. use 3256 to update the Rx beam sweeping factor for INACTIVE, and use 3532 to update the Rx beam sweeping factor for CONNECTED.
Technically, we assume the wording in 3256 can be simplified, e.g. we do not need to separate the case when UE does not support the capability for the FR2 band, and the case when UE is not indicated by LMF to use lower Rx beam number. Also, there are TBDs in the signaling and capability name. We have captured the IE names from latest RAN2 spec in our CR3532.

	
	

	
	Qualcomm: This CR has some issues. The original text does not match the latest version of the specification.

	
	

	
	

	R4-2213257

	Huawei:
Change 1: depend on the outcome of issue 1-2-1, 1-2-2 and 1-2-3.
Change 2: we are not sure if the applicability is needed considering we already have the following condition in clause 9.9.1.2:
PRS is within PPW and do not overlap with other signals/channels of higher priority,
Change 3: same comment as for 3256.

	
	Qualcomm: Measurement period requirement for multiple PFLs depend on the outcome of issue 1-2-3. Also, this CR also has the same issue as the previous CR. The original text does not match the latest version of the specification.

	
	

	
	

	
	

	R4-2213258
	Huawei:
Depends on the outcome of issue 1-2-5.

	
	Qualcomm: Pending issues 1-2-4 and 1-2-5.

	
	

	
	

	
	

	R4-2213532
	Qualcomm: Applicability of  = 2 depends on issue 1-1-1. For   changes, suggest to edit the wording as below:

“ equals to the value as UE reported by the UE in lowerRxBeamSweepingThan8-FR2…”


	
	Ericsson: our comment is similar to R4-2211726.

	
	

	
	

	
	

	R4-2213533
	Qualcomm: We agree that the agreement needs to be captured in the spec. However, for the changes in clause 9.1.2 it may be preferable to add the clarification in the text rather than as notes in the tables.

The change in clause 9.9.1.1 is OK.

	
	Ericsson: CR is fine. Comment will be provided to the CR directly.

	
	

	
	

	
	

	R4-2213537

	Qualcomm: For capability 1A, clarify that “serving cells” includes both LTE and NR.
 Regarding this part: “In addition to requirements above, for the DL signals/channels from a different FR2 band than the FR2 band of the DL PRS for capability 1B and 2, if the same Rx beam is used for both FR2 bands and the DL PRS is determined to be higher priority, the DL signals/channels in the other FR2 band will be affected.”
RAN4 agreed that no requirements will be defined for that case. So it doesn’t seem accurate to say “the DL signals/channels in the other FR2 band will be affected.” It would be better to say there are no requirements.

	
	Ericsson: CR is fine. Comment will be provided to the CR. Directly. Output of 1-2-5 shall be captured.

	
	

	
	

	
	

	R4-2213538
	CATT: depend on the outcome of sub-topic 1-2

	
	Qualcomm: Changes to clause 9.9.1.2 are OK. Other changes are dependent on issues in sub-topic 1-2.

	
	Ericsson: Depends on the outcome of discussions on issues 1-2-2 and 1-2-3.

	
	

	
	

	R4-2212046

	Huawei:
We have another CR in R4-2213533 for the same purpose, which we understand is more complete. 
2046 captures that only one POS MG can be activated, but we also need to capture that when POS MG is activated, the requirements apply only when no other MG is configured, and the RRM requirements do not apply for RRM measurement that requires MG.

	
	Qualcomm: Merge with R4-2213533.

	
	Ericsson: CR looks fine. Comments will be provided directly to the CR.

	
	OPPO: we are also fine to merge this CR into 3533.

	
	



Summary for 1st round 
Open issues 
Sub-topic 1-1: Reduced number of samples for latency reduction
Issue 1-1-1: Number of samples (Ns) if the condition on the power difference is not satisfied:
· Tentative agreements: None

· Candidate options:
· Option 1: CATT, CMCC, E///, HW, OPPO, vivo, Nokia
· Ns = 2
· Option 2: Qualcomm, MTK
· If the UE that supports M-sample positioning measurements (FG 27-3-1) receives a location request with requestedDL-PRS-ProcessingSamples = 1, the UE assumes that it does not need an extra sample for Rx AGC.
· In that case, if the neighbor cell PRS RSRP is more than [6] dB higher than the serving cell SSB RSRP, the UE is allowed two extra samples (Nsample = 3) to complete the measurement.
· Recommendations for 2nd round: Continue the discussion.
Issue 1-1-2: Signaling to resolve power condition in issue 1-1-1
· Tentative agreements: 

Send LS to RAN1/RAN2 on alignment of supportedDL-PRS-ProcessingSamples in RRC_CONNECTED and RRC_INACTIVE.

· Recommendations for 2nd round: Discuss the draft LS

Issue 1-1-3: Need for LMF to configure the UE to measure with a reduced Rx beam sweeping factor
· Tentative agreements:
· LMF configures the UE to measure PRS using lower Rx beam sweeping factor than 8.
· Update the definition of NRXBeam,i in TS 38.133 as follows:
· NRXBeam,i equals to the value as UE reported in lowerRxBeamSweepingThan8-FR2 if the capability is reported by the UE for the band containing positioning frequency layer i, and LMF indicates lowerRxBeamSweepingThan8-FR2 in XXX-RequestLocationInformation.
· NRXBeam,i equals to 8, otherwise.

· Recommendations for 2nd round: Discuss the relevant CR. Use the updated IE (supportedLowerRxBeamSweepingThan8-FR2-r17) on UE capability report for lower Rx beam sweeping factor  as agreed in RAN2#119e (RAN2 CR in R2-2208077).

Sub-topic 1-2: PRS measurements without gaps
Issue 1-2-1: Measurement period based on PRS processing capability
· Tentative agreements: None

· Candidate options:

· Proposal 1: QC
· For a UE that supports FG 27-3-3 with component 2a, the measurement period formulas apply with N=N1 and T_"i" =T1.
· For a UE that supports FG 27-3-3 with component 2b, the measurement period formulas apply with N=N2 and T_"i" =N2+T2.
· For UE that supports FG 27-3-3 with component 2b, L_(available_PRS,i) excludes PRS resource instances that overlap with the last T2 ms of a PPW instance.
· Proposal 2: E///
· For cap 1A and cap 1B UEs that report (N2, T2) in their capability signalling, Lavailable shall be calculated based on the unmuted PRS resource instances that fully or partially overlap with the first (T2-N2) ms of the PPW.
· Proposal 3: HW, CATT, Nokia
· For the case where UE reports {N2,T2} for a PFL (denoted as Case 2), introduce the following updates to the existing requirements.
· Clarify that {N,T} refers to the value of {N2,T2}
· Clarify that Lavailable_PRS is the PRS duration in the first (PPWL-T2) ms of PPW
· Clarify that Tlast is PPWL when all of the PRS resources to be measured are available in the same PPW occasion during Tavailable
· Clarify that the requirements apply provided that PPWL is larger than T2 by X ms.

· Recommendations for 2nd round: Continue discussion and review corresponding CR. Proponents please further clarify your proposal and suggest wording update based on comments.

Issue 1-2-2: Applicable number of PFLs
· Tentative agreements:

· Single PFL is measured by the UE within PPW

· Recommendations for 2nd round: No further discussion.

Issue 1-2-3: Measurement period for multiple PFLs
· Tentative agreements: None

· Candidate options:

· Proposal 1: QC
· When the UE is configured to measure multiple PFLs without measurement gaps,
· If the UE supports DL-PRS processing component 2b (N2, T2) on all the activated PPWs. the measurement period is the maximum measurement period across layers
· The starting point of the measurement period for each PFL would be different depending on the corresponding PPW slot offset (activated PPWs cannot overlap in time)
· The overall measurement period ends when the measurement periods for all the PFLs have ended.
· Otherwise, the measurement period requirement is based on the sum-approach as for measurements within gap.
· Proposal 2: HW
· If there are more than one PFLs within an active BWP, it is up to UE implementation to choose one PFL to measure, and no measurement requirements would apply.
· Define requirements for multiple PFLs as 
· sum(Tmeas,i) + (L-1)*max(Teffect,i), if multiple PFLs are in Case 1 (same as measurement within MG)
· max(Tmeas,i + Tuncertainty,i), if multiple PFLs are in Case 2, where Tuncertainty,i is the time from the start of the first PPW occasion for PFL#i to the start of measurement period.

· Recommendations for 2nd round: Continue the discussion.

Issue 1-2-4: PRS collision with other signals within PPW
· Tentative agreements:

· Clarify the prioritization of SSB vs. PRS within PPW as follows
· For PPW type 1A/1B, SSB is prioritized over PRS in case of collisions between SMTC and PPW or between SSB for L1 measurement and PPW.
· For PPW type 2, SSB is prioritized over PRS only in the symbols where SSB and PRS collide within the PPW.

· Recommendations for 2nd round: No further discussion.

Issue 1-2-5: Scheduling restriction
· Tentative agreements: None

· Candidate options:

· Proposal 1: QC, HW, CATT, Nokia, MTK
· RAN4 should add a reference to the RAN1 rules for resolving collisions between PRS and other dynamically scheduled DL signals/channels in 38.133, section 9.9.1.2 (General aspects of Gapless Measurements). No additional requirements/clarifications are needed.
· Proposal 2: E///, vivo
· Following scheduling restrictions apply for gapless PRS measurement when PRS has lower priority than DL signals/channels:
· Cap 1A and cap 1B UEs expect to receive DL signals/channels and drop all PRS in PPW provided that the UE determines the presence of other DL signals/channels except SSB of higher priority than PRS in the PPW no later than [N symbol/T ms] before the start of the PPW.
· Cap 1A and cap 1B UEs does not expect to receive DL signals/channels except SSB of higher priority than PRS and may receive PRS in PPW provided that the UE determines the presence of other DL signals/channels except SSB of higher priority than PRS in the PPW later than [N symbol/T ms] before the start of the PPW.
· Cap 2 UEs expects to receive DL signals/channels and drop PRS symbol provided that the UE determines the presence of other DL signals/channels except SSB of higher priority than PRS on a PRS symbol no later than [N symbol/T ms] before the PRS symbol.
· Cap 2 UEs does not expect to receive DL signals/channels and may receive PRS symbol provided that the UE determines the presence of other DL signals/channels except SSB of higher priority than PRS on a PRS symbol later than [N symbol/T ms] before the PRS symbol

· Recommendations for 2nd round: Continue the discussion.

Issue 1-2-6: Applicability of PRS measurements without gaps under gap configuration/activation
· GTW agreements:

· For PRS measurement outside MG, the measurement requirements apply provided that no MG is activated during the measurement period. 
· Where MG includes pre-configured gap for positioning and any other measurement gaps used for positioning.
FFS PRS measurement within gap

· Candidate options:

· Proposal 1: QC
· If the network configures/activates measurement gaps applicable for positioning measurements and activates PPWs simultaneously
· Positioning measurements within measurement gaps are prioritized over measurements within PPW.
· Measurement period requirement for measurements with gaps apply.
· Measurement period for gapless measurements is extended by an unspecified amount of time.
· Proposal 3: HW
· RAN4 to define requirements for the scenario where one group of PFLs are measured outside MG while another group of PFLs are measured with MG: the total measurement delay is defined as the sum of measurement delays of each group

· Recommendations for 2nd round: Continue the discussion on open issues (Proposals 1 and 3).

Issue 1-2-7: Collision between PPW and gap
· Tentative agreements:

· In principle this is covered by GTW agreement in issue 1-2-6. Suggested wording for spec:
· PRS measurement requirements apply provided that the PPW occasions do not overlap with measurement gaps.

· Recommendations for 2nd round: No further discussion.

Issue 1-2-8: UE capability on M-sample for measurement with MG and outside MG
· Tentative agreements: None

· Candidate options:

· Proposal 1: HW
· RAN4 to introduce separate UE capabilities on M-sample for measurement with MG and outside MG.

· Recommendations for 2nd round: Continue the discussion. HW please clarify the scenario and address questions raised in the 1st round. 

Discussion on 2nd round (if applicable)


Topic #2: Impact on existing UE positioning and RRM requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2213254
	Ericsson
	# Proposal 2: UE shall start PRS measurement after T, provided that the UE has received ScheduledLocationTime T as a part of ScheduledLocationRequest.

	R4-2213772
	Ericsson LM
	CR to 38.133 clarification on measurement period requirements in RRC_CONNECTED state

	R4-2211725
	CATT
	Proposal 6: For the event of periodic location, UE should start measurement after T where T is the scheduled location time included in location request. 
Proposal 7: For deferred MT-LR with periodic location event, the measurement period starts from the first MG instance aligned with a DL PRS resource(s) in the assistance data after the associated event(s) occurs. 

	R4-2213539
	Huawei, HiSilicon
	CR on starting point of meausurement period for scheduled location



Open issues summary
Sub-topic 2-1: PRS measurement period starting point
Issue 2-1-1: Starting point of PRS measurement period
· Proposals
· Proposal 1: CATT, E///, HW
· For the event of periodic location, UE should start measurement after T where T is the scheduled location time included in location request. 
· For deferred MT-LR with periodic location event, the measurement period starts from the first MG instance aligned with a DL PRS resource(s) in the assistance data after the associated event(s) occurs.
· Recommended WF
· Conclusion in Rel-16 (issue 2-2-1 under [104-e][201] Maintenance_R15_R16_RRM) will apply to Rel-17 as well (Agreement in RAN4#103-e: WF in R4-2210600).
· Please provide comments only in thread [201]).
	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	



Sub-topic 2-2: Draft CRs on impact on existing UE positioning and RRM requirements
· Sub-topic 2-2 contains Draft CRs related to Impact on existing UE positioning and RRM requirements under AIs 9.19.1.4.
· Please directly provide comments on the draft CRs under this sub-topic in section 2.3.2.1.
Companies views’ collection for 1st round 
Open issues 
Companies’ comments are collected in section 2.2 under respective sub-topic.
CRs/TPs comments collection
Sub topic 2-2: Draft CRs on impact on existing UE positioning and RRM
	CR/TP number
	Comments collection

	R4-2213772
	Qualcomm: We’re finding CRs from Ericsson have a common issue; the original text does not match the latest version of the specification. We’re not sure if this is an issue on our side.

Anyway, changes in this CR are dependent on issue 1-1-1.

	
	Nokia: The description is different for multi-RTT in 9.9.4.5 and 9.9.4.6. For the case if the UE is capable of supportedDL-PRS-ProcessingSamples defined in [34] but the LMF does not request the UE to perform positioning measurements with reduced number of samples, no UE behaviour is specified. This is different for RSTD and DL-AoD, as the description also covers this case. Hence the description in 9.9.4.5 and 9.9.4.6 for multi-RTT should be aligned to that for RSTD and DL-AoD.

	
	

	
	

	
	

	R4-2213539

	CATT: should be updated from R16 and is overlapped with the CR in email thread #201.

	
	Qualcomm: This related to the deferred LR issue in 201.
Qualcomm2: To elaborate further, the main objective of scheduled LR is to reduce reporting latency. If the UE waits until time T to start the measurements then it defeats the purpose of the feature. Note also that scheduled LR applies to other types of positioning methods, e.g. GNSS. It is desirable to have consistent behavior across positioning methods that support scheduled LR.

	
	Ericsson: CR looks fine. Comments will be provided to the CR directly.

	
	

	
	



Summary for 1st round 
Open issues 
Sub-topic 2-1: PRS measurement period starting point
Issue 2-1-1: Starting point of PRS measurement period
· Tentative agreements: 

Outcome of the issue 2-2-1 under [104-e][201] Maintenance_R15_R16_RRM) will apply also in Rel-17.

· Recommendations for 2nd round: No discussion.

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

Topic #3: Performance part: General aspects
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2211728
	CATT
	Proposal 1: The applicability of timing error margin of Rx TEG should be defined, i.e. the timing error margin values that can be selected by the UE are the pre-defined values which are not larger than the Rel-16 group delay margin (dependent on PRS/SRS BW). 
Proposal 2: It is beneficial to define the R16 accuracy requirements as (baseband error + group delay margin) than to define a total allowed measurement error. 
Proposal 3: Reuse the candidate timing error margins of Rx TEG to RxTx TEG. 
Proposal 4: Define relative UE Rx-Tx accuracy requirements and corresponding test cases for the case where two measurements are in same RxTx TEG. 
Proposal 5: When defining relative UE Rx-Tx accuracy requirements related to RxTx TEG, the simulation results for RSTD measurement in R16 can be reused. 
Proposal 6: No need to define the reporting condition for RSTD and UE Rx-Tx measurement. 
Proposal 7: The UE supporting reduced number of samples is only required to pass the test for M-samples. 
Proposal 8: For the measurement delay test in RRC_INACTIVE, UE can pass one of the PRS-RSRP and PRS-RSRPP tests and one of the RSTD and UE Rx-Tx time difference measurement tests. 
Proposal 9: For the delay test of measurement without gap, UE can pass one of the PRS-RSRP and PRS-RSRPP tests and one of the RSTD and UE Rx-Tx time difference measurement tests. 
Proposal 10: For the measurement delay and accuracy tests in RRC_INACTIVE, test long DRX and short DRX in FR1 and FR2 respectively, e.g. using long DRX (DRX.8 with 320ms periodicity) in FR1 and short DRX (DRX.3 with 40ms periodicity) in FR2. 
Proposal 11: For the measurement delay and accuracy tests in RRC_INACTIVE, active BWP configuration is not needed. 
Proposal 12: For the measurement delay and accuracy tests in RRC_INACTIVE, UE should receive the location request in T1 and enter into RRC_INACTIVE state before T2. The starting point of T2 should be aligned with the first DRX-on duration which contains PRS resources. 
Proposal 13: Do not define test case for dual positioning frequency layers. 
Proposal 14: Define applicability for the test cases related to TEG, i.e. the tests apply for the UE supporting TEG feature and reporting the same Rx TEG/RxTx TEG for the two cells. 

	R4-2211729
	CATT, CAICT, CENC
	CR: Introduction of BDS B2a and B3I signals inTS 36.171 requirements for support of A-GNSS

	R4-2211730
	CATT, CAICT, CENC
	CR: Introduction of BDS B2a and B3I signals inTS 38.171 requirements for support of A-GNSS

	R4-2213263
	Ericsson
	Observation 1: Measurement delay/accuracy test cases for PRS-RSRPP are similar to measurement delay/accuracy test cases for PRS-RSRP.
Observation 2: In the agreement above, accuracy requirement for PRS-RSRP and UE Rx-Tx measurements are defined for only one Es/Iot condition.
Observation 3: In the agreement above, accuracy requirements for PRS-RSRP and UE Rx-Tx measurements for higher Es/Iot conditions are yet to be defined.
Proposal 1: In RRC_CONNECTED state UE may only pass one of the measurement delay and accuracy test cases defined for PRS-RSRPP and PRS-RSRP measurements within MG.
Proposal 2: In order to reduce number of test cases that UE need to pass in RRC_CONNECTED state when configured with MG, the following applicability rule shall be introduced:
· If UE is capable of PRS measurements with reduced number of samples and is requested by LMF to perform measurement with reduced sample number, it only needs to pass the test case with reduced number of samples.
· If UE does not support PRS measurements with reduced number of samples, it only needs to pass the test case with 4 samples.
Proposal 3: In RRC_CONNECTED state UE may only pass one of the measurement delay and accuracy test cases defined for PRS-RSRPP and PRS-RSRP measurements without MG.
Proposal 4: In order to reduce number of test cases that UE need to pass in RRC_INACTIVE state the following applicability rule shall be introduced:
· If UE is capable of PRS measurements with reduced number of samples, it only needs to pass the test case with reduced number of samples.
· If UE does not support PRS measurements with reduced number of samples, it only needs to pass the test case with 4 samples.
· If UE is capable of PRS-RSRP and PRS-RSRPP measurements, UE may only pass one of the measurement delay and accuracy test cases defined for PRS-RSRPP and PRS-RSRP measurements.
Proposal 5: Define single PFL test cases, including reporting delay and accuracy, for gapless RSTD, UE Rx-Tx, PRS-RSRP, and PRS-RSRPP measurements. 
Proposal 6: Define sub-tests for 4-sample and M-sample measurement in each TC. UE supporting M-sample measurement only needs to pass the sub-test for M-sample.
Proposal 7: Rel. 16 PRS RSRP values corresponding to PRS BW ≥ 24 and Es/Iot ≥ -3dB shall be reused to define PRS RSRP accuracy requirement corresponding to side conditions Es/Iot≥ [-3dB] applicable to AWGN channel and PRS BW ≥ 48 PRBs.
Proposal 8: Rel. 16 UE Rx-Tx accuracy values corresponding to PRS BW ≥ 24 and Es/Iot ≥ -3dB shall be reused to define UE Rx-Tx accuracy requirement corresponding to side conditions Es/Iot≥ [-3dB] applicable to AWGN channel and PRS BW ≥ 48 PRBs.

	R4-2213540
	Huawei, HiSilicon
	Proposal 1: Confirm that for Rx TEG, the applicable timing error margin values that can be selected by the UE are the pre-defined values that are not larger than the sum of the Rel-16 group delay margin (dependent on PRS/SRS BW) and frequency drift margin.
Proposal 2: For RxTx TEG
· Adopt option 1 for candidate timing error margins:
· (16 values): 1/2 Tc, 1 Tc, 2 Tc, 4 Tc, 8 Tc, 12 Tc, 16 Tc, 20 Tc, 24 Tc, 32 Tc, 40 Tc, 48 Tc, 64 Tc, 80 Tc, 96 Tc, 128 Tc.
· The applicable timing error margin values that can be selected by the UE are the pre-defined values that are not larger than the sum of twice the Rel-16 group delay margin (dependent on PRS/SRS BW) and frequency drift margin.
Proposal 3: Do not define relative UE Rx-Tx accuracy requirements and related test cases.
Proposal 4: RAN4 not to define restrictions on use of differential reporting based on timing error.
Proposal 5: UE should not be mandated to use the same TEG to perform the measurement on both cells during the test.
Proposal 6: For measurement outside MG and measurement in INACTIVE, UE supporting M-sample measurement only needs to pass the test or sub-test for M-sample.
Proposal 7: Define new PRS RMC based on the serving cell RF BW.
Proposal 7: For accuracy TCs with reduced sample number, the PRS BW is the two sub-tests are 
· Sub-test 1: serving cell RF BW, with Nsample=1
· Sub-test 2: large BW in existing PRS RMC, with Nsample=2
Proposal 8: Define new RMC for PPW as follows.
· Periodicity: same as PRS periodicity 
· Offset: same as the first PRS resource
· Duration: 10ms
· Type: 1A
· Priority: st1
Proposal 9: For TCs for measurement outside MG,
· Time offset between serving and neighbor cell is set to the UE reported capability for receive time difference threshold if the UE reported value is < 3us, and set to 3us otherwise.
· expectedRSTD is set to 0
· expectedRSTD-uncertainty is set to same value as the time offset

	R4-2213541
	Huawei, HiSilicon
	CR on general performance requirements for ePOS

	R4-2213750
	MediaTek inc.
	Proposal 1: Define a larger margin for RxTx TEGs than Rx TEGs and Tx TEGs:
· (16 values): 1/2 Tc, 1 Tc, 2 Tc, 4 Tc, 8 Tc, 12 Tc, 16 Tc, 20 Tc, 24 Tc, 32 Tc, 40 Tc, 48 Tc, 64 Tc, 80 Tc, 96 Tc, 128 Tc.

	R4-2214065
	Ericsson
	· Observation 1: Conditions are defined for each applicable band in terms of minimum PRS_RP at corresponding PRS Es/Iot for different SCSs ion FR1 and FR2.
· Observation 2: PRS Es/Iot for PRS-RSRPP without latency reduction is the same as defined for PRS-RSRP since Rel-16.
· Observation 3: Side conditions for PRS measurements with reduced number of samples are:
· PRS Es/Iot for RSTD measurement on reference and neighbor cells’ PRS resources are ≥ -3 dB and ≥ -6 dB respectively.
· PRS Es/Iot for PRS-RSRP, PRS-RSRPP and UE Rx-Tx time difference measurements are ≥ -6 dB respectively
· Observation 3: In general, the minimum PRS_RP for PRS measurement depends on the frequency band and FR but it is the same regardless of the PRS Es/Iot.
· Proposal #1: The existing conditions defined for PRS-RSRP in annex B.2.14 are made applicable for PRS-RSRPP measurement (without latency reduction).
· Proposal #2: The applicable PRS Es/Iot values for PRS measurements performed with reduced number of samples are introduced in the existing tables of Annex B.2.14. 

	R4-2214066
	Ericsson
	Set 1-2: PRP and PRS Ês/Iot conditions for NR PRS-based measurements



Open issues summary
Sub-topic 3-1: Test configuration
Issue 3-1-1: PRS RMC
· Proposals
· Proposal 1: HW
· Define new PRS RMC based on the serving cell RF BW.
· Recommended WF
· Discussion needed
	Company
	Comments

	Huawei
	Support P1.
The motivation is that for testing reduced sample number and measurement outside MG, the PRS BW should be within the BWP BW, so we need a new PRS RMC based on the serving cell RF BW.

	Intel
	We are not fully clear the motivation to introduce the new PRS RMC when PRS measurements with less samples. One reasoning is to allow the smaller PRS BW within the serving cell RF BW. We thought this was needed only in measurements without gap not for the measurement with the reduced samples. 

	CATT
	Fine with P1. 

	Qualcomm
	Proposal 1 may be useful. In our CRs for measurements in inactive with Nsample = 1 we did introduce new PRS configurations to conform to applicability requirements. If many new configurations are needed then it may be useful to have a generic RMC as proposed above.

	Ericsson
	PRS.1.4 FR1 and PRS.1.4 FR2 cannot be used for the test cases. If this is the right understanding, a request to proponent is to elaborate more on the issue.

	OPPO
	Support P1.

	vivo
	Agree with Proposal 1.

	Nokia
	We agree with Proposal 1.



Issue 3-1-2: PRS BW in accuracy tests
· Proposals
· Proposal 1: HW
· For accuracy TCs with reduced sample number, the PRS BW is the two sub-tests are 
· Sub-test 1: serving cell RF BW, with Nsample=1
· Sub-test 2: large BW in existing PRS RMC, with Nsample=2
· Recommended WF
· Discussion needed
	Company
	Comments

	Huawei 
	Support P1.
Same as in Rel-16, we suggest to test 2 PRS BWs in accuracy TCs.

	Intel
	In our previous RAN1 and RAN4 discussions, the more practical deployment case with the less measurement samples is for larger BW. Thus, we suggest to define sub-test 2 only to save the testing efforts. 

	CATT
	Is there any difference between the accuracy requirements for Nsample=1 and Nsample=2? If no, we think there is no need to define sub-tests. Should this sub-tests be for delay TCs? 

	Qualcomm
	For reduced number of samples it was agreed to define test cases for Nsample = 1.

	Ericsson
	For reduced sample it has already been agreed to define test cases assuming conditions based on which additional sample for AGC is not required, i.e. Nsample = 1.

	OPPO
	Share the same view as CATT. We think the same accuracy requirements should apply if the PRS bandwidth is fixed, no matter with Nsample=1(larger BWP which could including PRS) and Nsample=2(smaller BWP). 

	vivo
	We understand it may be enough to only define Sub-test 1 which is aligned with the previous agreement.

	Nokia
	We agree with Qualcomm and Ericsson, only Nsample=1 is used for reduced sample number accuracy tests.

	MTK
	We also agree with QC to define the test case for Nsample=1.



Issue 3-1-3: RMC for PPW
· Proposals
· Proposal 1: HW
· Define new RMC for PPW as follows.
· Periodicity: same as PRS periodicity 
· Offset: same as the first PRS resource
· Duration: 10ms
· Type: 1A
· Priority: st1
· Recommended WF
· Discussion needed
	Company
	Comments

	Huawei 
	Support P1.

	Intel
	Support to define new RMC on PPW

	CATT
	Fine with P1. 

	Qualcomm
	Proposal 1 is OK.

	Ericsson
	Proposal 1 looks fine.

	OPPO
	Support P1.

	vivo
	Agree with Proposal 1.

	Nokia 
	We agree with proposal 1.



Issue 3-1-4: Time offset in tests outside gaps
· Proposals
· Proposal 1: HW
· For TCs for measurement outside MG,
· Time offset between serving and neighbor cell is set to the UE reported capability for receive time difference threshold if the UE reported value is < 3us and set to 3us otherwise.
· expectedRSTD is set to 0
· expectedRSTD-uncertainty is set to same value as the time offset
· Recommended WF
· Discussion needed
	Company
	Comments

	Huawei 
	Support P1.

	Intel
	Support P1

	Ericsson
	Values can be based on UE capability. For reference we can take one threshold value and derive these parameters.

	vivo
	We are OK with Proposal 1.

	Nokia 
	We agree with proposal 1.

	
	



Issue 3-1-5: DRX setting in tests in RRC inactive state
· Proposals
· Proposal 1: CATT
· For the measurement delay and accuracy tests in RRC_INACTIVE, test long DRX and short DRX in FR1 and FR2 respectively, e.g. using long DRX (DRX.8 with 320ms periodicity) in FR1 and short DRX (DRX.3 with 40ms periodicity) in FR2.
· Recommended WF
· Discussion needed
	Company
	Comments

	Huawei 
	We think it is good point to align the DRX configuration for INACTIVE tests.
For INACTIVE, the DRX cycle is the paging cycle, and we have 4 paging cycles {320, 640, 1280, 2560}ms. In normal RRM tests for IDLE, 1.28s DRX cycle is used and we suggest to use it also for positioning tests. If there is a request to test different DRX cycles, we can follow the principle in P1, e.g. 1.28s for FR1 and 0.64s for FR2.

	Intel
	We share same view as Huawei. DRX with 640ms/1280ms is more typical cases .

	CATT
	We are also fine with the DRX cycle suggested by Huawei, and then we may need new reference DRX configuration in A.3. 

	Qualcomm
	We are in favor of reusing DRX configurations that are used in existing test cases. E.g. for tests in FR1, 1.28 s is common.

	Ericsson
	Proposal 1 looks fine. However, we are also open to consider same DRX cycle for accuracy tests in FR1 and FR2.

	OPPO
	We are fine with Huawei’s suggestions.

	vivo
	We also tends to reuse the DRX configuration which is used in the existing spec, i.e., 1.28s.

	Nokia
	We agree with proposal 1, Further DRX configurations can be added if considered necessary,



Issue 3-1-6: Active BWP in tests in RRC inactive state
· Proposals
· Proposal 1: CATT
· For the measurement delay and accuracy tests in RRC_INACTIVE, active BWP configuration is not needed.
· Recommended WF
· Discussion needed
	Company
	Comments

	Huawei
	P1 is fine.

	Intel
	P1 is fine for us. 

	CATT
	Support P1. 

	Qualcomm
	There are two time periods in the test cases. In T1 the UE is in connected mode so we still need an active BWP configuration. Please let us know if our understanding is not correct.

	Ericsson
	Fine. 

	OPPO
	Support P1

	vivo
	Agree with Proposal 1.

	Nokia
	We agree with Proposal 1.



Issue 3-1-7: Timing aspects in tests in RRC inactive state
· Proposals
· Proposal 1: CATT
· For the measurement delay and accuracy tests in RRC_INACTIVE, UE should receive the location request in T1 and enter into RRC_INACTIVE state before T2. The starting point of T2 should be aligned with the first DRX-on duration which contains PRS resources.
· Recommended WF
· Discussion needed
	Company
	Comments

	Huawei
	We understand PRS resource occasions are not necessarily aligned with DRX on-durations (paging occasions in INACTIVE), so we suggest to define starting point of T2 as the first PRS resources occasion since T after slot #n ,where slot #n is the slot when UE receives assistance data and location information request.

	CATT
	We are fine to not define align with the DRX-on duration but we would like to clarify that the starting point of T2 should be the first PRS resource occasion after UE enter into the RRC_INACTIVE state. 

	Qualcomm
	Proposal 1 is OK.

	Ericsson
	Fine.

	vivo
	We are fine with Proposal 1.

	Nokia
	We agree with Proposal 1.



Issue 3-1-8: Number of PFL in tests
· Proposals
· Proposal 1: E///, CATT
· Do not define test case for dual positioning frequency layers.
· Proposal 1A: E///
· Define single PFL test cases, including reporting delay and accuracy, for gapless RSTD, UE Rx-Tx, PRS-RSRP, and PRS-RSRPP measurements.
· Recommended WF
· Discussion needed
	Company
	Comments

	Huawei
	Both P1 and P1A are fine.

	Intel
	P1a is slightly prefered. 

	CATT
	Support P1 and P1A and also we think this should be also for the test case in RRC_INACTIVE. 

	Qualcomm
	Proposal 1 can be supported for test cases for gapless measurements (with PPW) and test cases for measurements in inactive with Nsample = 1 (PRS must be within initial BWP and multiple PFLs would not be typical). 

	Ericsson
	As commented on issue 1-2-2, we support Proposals 1 and 1A. To clarify the proposal is mainly addressing gapless TCs.

	OPPO
	Support P1

	vivo
	Agree with Proposal 1.

	Nokia
	We agree with Proposal 1.



Sub-topic 3-2: Applicability rules
Issue 3-2-1:  Tests with reduced number of samples
· Proposals
· Proposal 1: CATT
· The UE supporting reduced number of samples is only required to pass the test for M-samples.
· Proposal 2: E///
· In order to reduce number of test cases that UE need to pass in RRC_CONNECTED state when configured with MG, the following applicability rule shall be introduced:
· If UE is capable of PRS measurements with reduced number of samples and is requested by LMF to perform measurement with reduced sample number, it only needs to pass the test case with reduced number of samples.
· If UE does not support PRS measurements with reduced number of samples, it only needs to pass the test case with 4 samples.
· Define sub-tests for 4-sample and M-sample measurement in each TC. UE supporting M-sample measurement only needs to pass the sub-test for M-sample.
· Recommended WF
· Discussion needed
	Company
	Comments

	Huawei
	Both P1 and P2 are fine. We understand they are same.

	Intel
	P1 and P2 are fine for us. We agree UE needs to pass the test with reduced measurement sample if it can support the measurement with reduced samples.

	CATT
	Support both P1 and P2. And we think this can also apply for the measurement without gap. 

	Qualcomm
	The agreement from RAN4#103-e is
Agreements:
· For positioning measurement without measurement gap, in order to reduce the number of test cases that UE need to pass, it is proposed to introduce following applicability rule:
· if UE is capable of PRS measurements with reduced number of samples and is requested by LMF to perform measurement with reduced sample number, only need to pass the test case with reduced number of samples. 
· if UE does not support PRS measurements with reduced number of samples or UE is not requested by LMF to perform measurement with reduced sample number, only need to pass the test case with 4 samples. 
· FFS: Define sub-tests for 4-sample and M-sample measurement in each TC. UE supporting M-sample measurement only needs to pass the sub-test for M-sample.
We support this applicability rule: UE supporting M-sample measurement only needs to pass the sub-test for M-sample.
Test cases for 4-sample and M-sample (M=1) have been assigned in the work split from RAN4#103-e.

	Ericsson
	Proposal 1: addressed by first bullet in proposal 2.
Proposal 2: Support.

	vivo
	We are fine with both Proposals.

	Nokia
	We agree with Proposal 2. Proposal 1 is a subset of Proposal 2.



Issue 3-2-2:  PRS measurement tests in RRC inactive
· Proposals
· Proposal 1: CATT
· For the measurement delay test in RRC_INACTIVE, UE can pass one of the PRS-RSRP and PRS-RSRPP tests and one of the RSTD and UE Rx-Tx time difference measurement tests.
· Proposal 2: E///
· In order to reduce number of test cases that UE need to pass in RRC_INACTIVE state the following applicability rule shall be introduced:
· If UE is capable of PRS measurements with reduced number of samples, it only needs to pass the test case with reduced number of samples.
· If UE does not support PRS measurements with reduced number of samples, it only needs to pass the test case with 4 samples.
· If UE is capable of PRS-RSRP and PRS-RSRPP measurements, UE may only pass one of the measurement delay and accuracy test cases defined for PRS-RSRPP and PRS-RSRP measurements.
· Recommended WF
· Discussion needed
	Company
	Comments

	Huawei
	Both P1 and P2 are fine. We suggest to combine them.

	Intel
	P1 and P2 are fine.

	CATT
	Support both P1 and P2. 

	Qualcomm
	Support proposal 2.

	Ericsson
	Proposal 1: Fine.
Proposal 2: Support proposal 2. Similar to RRC CONNECTED state, a general applicability rule has been proposed for UEs capable of reduced number of samples for PRS measurement in RRC INACTIVE state. Moreover, proposal 2 also proposes applicability rule to reduce accuracy test cases for UEs capable of PRS-RSRP and PRS-RSRPP measurements.  

	vivo
	We are fine with both Proposals.

	Nokia
	We agree with both proposals.



Issue 3-2-3:  PRS measurement tests without gaps
· Proposals
· Proposal 1: CATT
· For the delay test of measurement without gap, UE can pass one of the PRS-RSRP and PRS-RSRPP tests and one of the RSTD and UE Rx-Tx time difference measurement tests.
· Proposal 2: E///
· In RRC_CONNECTED state UE may only pass one of the measurement delay and accuracy test cases defined for PRS-RSRPP and PRS-RSRP measurements without MG.
· Recommended WF
· Discussion needed
	Company
	Comments

	Huawei
	Both P1 and P2 are fine. We suggest to combine them.
In addition, as test cases for PRS measurement outside MG are defined for both 4-sample and M-sample, we suggest to follow P1 and P2 in issue 3-2-1 that UE supporting reduced number of samples is only required to pass the test for M-samples.

	Intel
	P1 and P2 are fine.

	CATT
	Support P1. 
For accuracy requirements test, we think both PRS-RSRP and PRS-RSRPP need to be passed. 

	Qualcomm
	Support proposal 2.

	Ericsson
	Proposal 1: Fine.
Proposal 2: Support proposal 2. 

	vivo
	We are fine with both Proposals.

	Nokia
	We agree with both proposals.



Issue 3-2-4: Applicability for the test cases related to TEG
· Proposals
· Proposal 1: CATT
· Define applicability for the test cases related to TEG, i.e. the tests apply for the UE supporting TEG feature and reporting the same Rx TEG/RxTx TEG for the two cells.
· Proposal 2:
· Recommended WF
· Discussion needed
	Company
	Comments

	Huawei 
	P1 is fine, but it is better to discuss all TEG related issues in one email [226].

	CATT
	Support P1 and it is also included in thread #226. 

	Qualcomm
	Support proposal 1.

	Ericsson
	Discussion this in 226.

	vivo
	We can discuss this issue in thread 226.

	Nokia
	We agree with Proposal 1.



Issue 3-2-5:  PRS-RSRPP and PRS-RSRP tests within gaps
· Proposals
· Proposal 1: E///
· In RRC_CONNECTED state UE may only pass one of the measurement delay and accuracy test cases defined for PRS-RSRPP and PRS-RSRP measurements within MG.
· Recommended WF
· Discussion needed
	Company
	Comments

	Huawei 
	P1 is fine.

	Intel
	P1 is fine.

	CATT
	Fine with delay test, but for accuracy test, both PRS-RSRP and PRS_RSRPP should be passed. 

	Qualcomm
	Support proposal 1.

	Ericsson
	Support option 1. 

	vivo
	Agree with Proposal 1.

	Nokia
	We agree with Proposal 1.



Issue 3-2-6:  PRS-RSRPP and PRS-RSRP tests in RRC connected
· Proposals
· Proposal 1: E///
· In RRC_CONNECTED state UE may only pass one of the measurement delay and accuracy test cases defined for PRS-RSRPP and PRS-RSRP measurements without MG.
· Recommended WF
· Discussion needed
	Company
	Comments

	Huawei 
	P1 is fine, but is the issue already covered by issue 3-2-3?

	Intel
	P1

	CATT
	Same as issue 3-2-3

	Qualcomm
	Proposal 1 is a duplicate from issue 3-2-3.

	Ericsson
	Support P1.

	vivo
	Agree with Proposal 1.

	Nokia
	We agree with Proposal 1.



Sub-topic 3-3: Side conditions for PRS measurements
Issue 3-3-1:  PRS-RSRP higher side condition
· Proposals
· Proposal 1: E///
· Rel. 16 PRS RSRP values corresponding to PRS BW ≥ 24 and Es/Iot ≥ -3dB shall be reused to define PRS RSRP accuracy requirement corresponding to side conditions Es/Iot≥ [-3dB] applicable to AWGN channel and PRS BW ≥ 48 PRBs.
· Recommended WF
· Discussion needed
	Company
	Comments

	Huawei
	We are open to discuss P1.
On one hand, since we defined two sets of requirements in Rel-16 for low and high Es/Iot, it is reasonable to consider the same for reduced sample. On the other hand, our main concern is that to understand at which Es/Iot we can reach the Rel-16 accuracy at -3dB with 1-sample, another round of simulations and calibrations are required, and it may delay the completion of the WI Perf part.
If it is agreed to define another set of PRS-RSRP accuracy based on Rel-16 accuracy at -3dB, we suggest to put the exact Es/Iot as TBD until RAN4 concludes the feasible value. 

	Intel
	We assumed this issue is for the measurement without reduced samples. In case of reduced sample, the side conditions will be discussed issue 3-3-4.

	CATT
	Is this for reduced number of samples? If it is, we are fine with P1. But we also have the concern whether to define the other set of requirements with lower side condition which is corresponding to the requirements with -13dB in R16. 

	Qualcomm
	Based on prior agreement there no accuracy requirements with reduced number of samples for PRS BW < 48 RB

	Ericsson
	This is for reduced number of samples. Agree with Huawei proposal.

	vivo
	Agree with Huawei’s proposal. We tend to only define the accuracy requirement of Es/Iot ≥ -6dB for reduced number of sample.

	Ericsson2
	Based on the GTW discussion we have the following suggestion:
· Define PRS-RSRP accuracy with reduced number of samples at higher PRS Es/Iot and for PRS BW ≥ 48 PRBs based on the existing Rel-16 PRS-RSRP accuracy at PRS Es/Iot ≥ -3dB. 
· Keep higher PRS Es/Iot as TBD and identify the value in the next meeting as part of maintenance work. 
For simulation, assumptions in R4-2120330 can be reused with Es/Iot values 3dB, 0dB, and -3dB. The other values of Es/Iot are not precluded.



Issue 3-3-2: UE Rx-Tx time difference higher side condition (with reduced number of samples)
· Proposals
· Proposal 1: E///
· Rel. 16 UE Rx-Tx accuracy values corresponding to PRS BW ≥ 24 and Es/Iot ≥ -3dB shall be reused to define UE Rx-Tx accuracy requirement corresponding to side conditions Es/Iot≥ [-3dB] applicable to AWGN channel and PRS BW ≥ 48 PRBs.
· Recommended WF
· Discussion needed
	Company
	Comments

	Huawei 
	Same comment as for issue 3-3-1.

	CATT
	Same as issue 3-3-1. 

	Qualcomm
	Based on prior agreement there no accuracy requirements with reduced number of samples for PRS BW < 48 RB

	Ericsson
	We support the proposal. At higher Es/Iot condition higher accuracy can be achieved. The proposal is to capture accuracy requirement values defined in Rel. 16 for Es/Iot ≥ -3dB and keep PRB BW ≥ 48 PRBs for reduced numner of samples. Exact value of Es/Iot can be further discussed.

	vivo
	Same comment as for issue 3-3-1.

	Ericsson2
	Based on the GTW discussion, we have the same suggestion as for PRS-RSRP at higher Es/Iot i.e.
· Define UE Rx-Tx time difference accuracy with reduced number of samples at higher PRS Es/Iot and for PRS BW ≥ 48 PRBs based on the existing Rel-16 UE Rx-Tx time difference accuracy at PRS Es/Iot ≥ -3dB. 
· Keep higher PRS Es/Iot as TBD and identify the value in the next meeting as part of maintenance work. 
For simulation, assumptions in R4-2120330 can be reused with Es/Iot values 3dB, 0dB, and -3dB. The other values of Es/Iot are not precluded.



Issue 3-3-3: Conditions for PRS-RSRPP (without reduced number of samples)
· Proposals
· Proposal 1: E///
· The existing conditions defined for PRS-RSRP in annex B.2.14 are made applicable for PRS-RSRPP measurement (without latency reduction).
· Recommended WF
· Discussion needed
	Company
	Comments

	Huawei 
	P1 is fine.

	Intel
	P1

	CATT
	Support P1. 

	Qualcomm
	This should be based on how PRS-RSRPP measurement accuracy requirements are defined.

	Ericsson
	Support proposal 1.

	vivo
	Agree with Proposal 1.



Issue 3-3-4: Conditions for PRS measurements with reduced number of samples)
· Proposals
· Proposal 1: E///
· The applicable PRS Es/Iot values for PRS measurements performed with reduced number of samples are introduced in the existing tables of Annex B.2.14.
· Recommended WF
· Discussion needed
	Company
	Comments

	Huawei 
	P1 is fine.

	CATT
	Fine with P1. 

	Qualcomm
	Support Proposal 1. List the side-conditions that apply to Nsample = 4 and Nsample < 4 in separate columns.

	Ericsson
	Support proposal 1. 

	vivo
	Agree with Proposal 1.

	
	



Sub-topic 3-4: Draft CRs on General Aspects
· Sub-topic 3-4 contains Draft CRs related to general aspects of performance requirements under AIs 9.19.2.1-2.
· Please directly provide comments on the draft CRs under this sub-topic in section 3.3.2.1.
Companies views’ collection for 1st round 
Open issues 
Companies’ comments are collected in section 3.2 under respective sub-topic. 
CRs/TPs comments collection
Sub topic 3-4: Draft CRs on General (test configurations, side condition and etc)
	CR/TP number
	Comments collection

	R4-2211729
	

	
	

	
	

	
	

	
	

	R4-2211730
	

	
	

	
	

	
	

	
	

	R4-2213541
	Ericsson: CR looks fine. Comment will be provided directly to the CR.

	
	

	
	

	
	

	
	

	R4-2214066
	Qualcomm: Pending issues 3-3-3 and 3-3-4.

	
	

	
	

	
	

	
	



Summary for 1st round 
Open issues 
Sub-topic 3-1: Test configuration
Issue 3-1-1: PRS RMC
· Tentative agreements:

· New PRS RMC based on the serving cell RF BW.

· Recommendations for 2nd round: Discuss the draft CR

Issue 3-1-2: PRS BW in accuracy tests
· Agreements at GTW:

· For accuracy test case with reduced sample number, define only the Sub-test 1 
· Sub-test 1: serving cell RF BWs and with Nsample=1 which applies to all the test cases with reduced number of samples
· FFS on the range of serving cell RF BWs

· Recommendations for 2nd round: Further discuss range of serving cell RF BWs for accuracy tests. 

Issue 3-1-3: RMC for PPW
· Tentative agreements:

· Define new RMC for PPW as follows.
· Periodicity: same as PRS periodicity 
· Offset: same as the first PRS resource
· Duration: 10ms
· Type: 1A
· Priority: st1

· Recommendations for 2nd round: Discuss the draft CR

Issue 3-1-4: Time offset in tests outside gaps
· Tentative agreements:

· For TCs for measurement outside MG,
· Time offset between serving and neighbor cell is set to the UE reported capability for receive time difference threshold if the UE reported value is < 3us and set to 3us otherwise.
· expectedRSTD is set to 0
· expectedRSTD-uncertainty is set to same value as the time offset

· Recommendations for 2nd round: Include agreements in relevant test cases.

Issue 3-1-5: DRX setting in tests in RRC inactive state
· Tentative agreements:

· Use following DRX cycle periodicities in tests in RRC inactive state:

· 1.28 s for FR1 and 0.64s for FR2

· Recommendations for 2nd round: Include agreements in relevant test cases.

Issue 3-1-6: Active BWP in tests in RRC inactive state
· Tentative agreements:
· For the measurement delay and accuracy tests in RRC_INACTIVE, active BWP configuration is not needed.
· Recommendations for 2nd round: No further discussion

Issue 3-1-7: Timing aspects in tests in RRC inactive state
· Tentative agreements:
· Timelines in tests in RRC inactive state:
· UE receives assistance data and location information request in slot ‘n’ during T1.
· Starting point of T2 is the first PRS resource occasion occurring T after the slot ‘n’.
· Recommendations for 2nd round: Further review the wording and include it in the tests.

Issue 3-1-8: Number of PFL in tests
· Tentative agreements:
· Do not define any test case for dual positioning frequency layers.
· Recommendations for 2nd round: No further discussion

Sub-topic 3-2: Applicability rules
Issue 3-2-1:  Tests with reduced number of samples
· Tentative agreements:

· In order to reduce number of test cases that UE need to pass in RRC_CONNECTED state when configured with MG, the following applicability rule shall be introduced:
· If UE is capable of PRS measurements with reduced number of samples and is requested by LMF to perform measurement with reduced sample number, it only needs to pass the test case with reduced number of samples.
· If UE does not support PRS measurements with reduced number of samples, it only needs to pass the test case with 4 samples.
· Define sub-tests for 4-sample and M-sample measurement in each TC. 
· UE supporting M-sample measurement only needs to pass the sub-test for M-sample.

· Recommendations for 2nd round: No further discussion

Issue 3-2-2:  PRS measurement tests in RRC inactive
· Tentative agreements:

· In order to reduce number of test cases that UE need to pass in RRC_INACTIVE state the following applicability rule shall be introduced:
· If UE is capable of PRS measurements with reduced number of samples, it only needs to pass the test case with reduced number of samples.
· If UE does not support PRS measurements with reduced number of samples, it only needs to pass the test case with 4 samples.
· If UE is capable of PRS-RSRP and PRS-RSRPP measurements, UE may only pass one of the measurement delay and accuracy test cases defined for PRS-RSRPP and PRS-RSRP measurements.

· Recommendations for 2nd round: No further discussion

Issue 3-2-3:  PRS measurement tests without gaps
· Tentative agreements:

· For the delay test of measurement without gap, UE can pass one of the PRS-RSRP and PRS-RSRPP tests and one of the RSTD and UE Rx-Tx time difference measurement tests.
· If UE is capable of PRS measurements with reduced number of samples, it only needs to pass the test case with reduced number of samples.
· If UE does not support PRS measurements with reduced number of samples, it only needs to pass the test case with 4 samples.

· Recommendations for 2nd round: No further discussion

Issue 3-2-4: Applicability for the test cases related to TEG
· Tentative agreements:

· Follow the outcome on this issue in thread [104-e][225] NR_pos_enh_1

· Recommendations for 2nd round: No further discussion

Issue 3-2-5:  PRS-RSRPP and PRS-RSRP tests within gaps
· Tentative agreements:

· In RRC_CONNECTED state UE may only pass one of the measurement delay cases defined for PRS-RSRPP and PRS-RSRP measurements within MG.

· Recommendations for 2nd round: No further discussion

Issue 3-2-6:  PRS-RSRPP and PRS-RSRP tests in RRC connected
· Tentative agreements:

· Covered by issue 3-2-3. 

· Recommendations for 2nd round: No further discussion

Sub-topic 3-3: Side conditions for PRS measurements
Issue 3-3-1:  PRS-RSRP higher side condition
· Tentative agreements:

· Define PRS-RSRP accuracy with reduced number of samples at higher PRS Es/Iot and for PRS BW ≥ 48 PRBs based on the existing Rel-16 PRS-RSRP accuracy at PRS Es/Iot ≥ -3dB. 
· Keep higher PRS Es/Iot as TBD and identify the value in the next meeting as part of maintenance work. 
· For simulation, assumptions in R4-2120330 can be reused with Es/Iot values 3dB, 0dB, and -3dB. The other values of Es/Iot are not precluded.

· Recommendations for 2nd round: Is the tentative agreement agreeable?

Issue 3-3-2: UE Rx-Tx time difference higher side condition (with reduced number of samples)
· Tentative agreements:

· Define UE Rx-Tx time difference accuracy with reduced number of samples at higher PRS Es/Iot and for PRS BW ≥ 48 PRBs based on the existing Rel-16 UE Rx-Tx time difference accuracy at PRS Es/Iot ≥ -3dB. 
· Keep higher PRS Es/Iot as TBD and identify the value in the next meeting as part of maintenance work. 
· For simulation, assumptions in R4-2120330 can be reused with Es/Iot values 3dB, 0dB, and -3dB. The other values of Es/Iot are not precluded.

· Recommendations for 2nd round: Is the tentative agreement agreeable?

Issue 3-3-3: Conditions for PRS-RSRPP (without reduced number of samples)
· Tentative agreements:

· The existing conditions defined for PRS-RSRP in annex B.2.14 are made applicable for PRS-RSRPP measurement (without latency reduction).

· Recommendations for 2nd round: PRS-RSRP and PRS-RSRPP have the same side conditions. Annex B is only adding PRS-RSRPP where PRS-RSRP side condition is defined. Moderator suggest to check the corresponding draft CR if the formulation is clear. 

Issue 3-3-4: Conditions for PRS measurements with reduced number of samples)
· Tentative agreements:

· The applicable PRS Es/Iot values for PRS measurements performed with reduced number of samples are introduced in the existing tables of Annex B.2.14.
· List the side-conditions that apply to Nsample = 4 and Nsample < 4 in separate columns.

· Recommendations for 2nd round: The details can be reviewed directly in the draft CR

Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Topic #4: Performance part: PRS measurement accuracy and report mapping
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2213262
	Ericsson
	Observation 1: Based on its implementation UE selects one margin value from the predefined candidate margin values for Rx TEG and Tx TEG.
Observation 2: The margin values for Rx and Tx TEG may or may not be same.
Observation 3: The candidate margin values for RxTx TEG shall accommodate the difference between the UE selected margin value for Rx TEG and Tx TEG.
Observation 4: Based on observation 3 candidate margin values 1/2Tc, 1Tc, 96Tc, and 128Tc in option 1 may not be needed. 
Observation 5: Candidate margin values for Rx TEG can be adopted for RxTx TEG such that the magnitude of the difference between Rx TEG and Tx TEG margins for Rx-Tx time difference measurement may be well accommodated. 
Observation 6: Within a measurement report the measurements in different instances may be associated with different TEGs or the measurements in different instances may be from the same TEG with a different margin value.
Observation 7: Measurement reporting condition allows UE capable of Rx TEG based RSTD measurements to decide whether or not to report ∆RSTD defined in clause 10.1.23.3.2 of TS 38.133. 
Observation 8: Measurement reporting condition allows UE capable of RxTx TEG based Rx-Tx time difference measurement decide whether or not to report ∆TUE Rx-Tx defined in clause 10.1.25.3.2. 
 following proposals are made:
Proposal 1: The applicable timing error margin values for Rx TEG that can be selected by the UE are the pre-defined values that are not larger than the sum of the Rel-16 group delay margin (dependent on PRS BW) and frequency drift margin.
Proposal 2: Use the same candidate values as Rx TEG for RxTx TEG. 
Proposal 3: Define test case for UE Rx-Tx time difference measurement accuracy requirement related to TEG.
Proposal 4: Rel. 16 setup can be reused to define test case for TEG based UE Rx-Tx measurement accuracy requirement. Rel.16 setup shall be updated to support UE reported RxTx TEG margin value and UE is expected to meet the accuracy requirement corresponding to the RxTx TEG to pass the test. Applicability rules for RxTx TEG accuracy requirement test case is not precluded. 
Proposal 5: Define only absolute measurement accuracy requirement for UE Rx-Tx time difference measurement. 
Proposal 6: Define measurement reporting condition based on margin value for TEG based measurements.
Proposal 7: Measurement reporting condition may be based on the magnitude of the difference between two margin values selected by the UE to perform positioning measurements (RSTD and UE Rx-Tx) in different measurement instances is within a threshold. Threshold value is FFS. 
Proposal 8: The UE capable of Rx TEG, shall report ∆RSTD defined in clause 10.1.23.3.2 provided that the magnitude of difference between timing error margins of the two TEGs used for the two RSTD measurements (RSTD1 and RSTD2) for deriving ∆RSTD is below X Tc; X is TBD. Otherwise, the UE does not report the measurement.
Proposal 9: The UE capable of RxTx TEG, shall report ∆TUE Rx-Tx defined in clause 10.1.25.3.2 provided that the magnitude of difference between timing error margins of the two TEGs used for the two UE Rx-Tx time difference measurements (TUE Rx-Tx1 - TUE Rx-Tx2) for deriving ∆TUE Rx-Tx is below X Tc; X is TBD. Otherwise, the UE does not report the measurement. 

	R4-2213268
	Ericsson
	DraftCR to 38.133 on accuracy requirement in RRC inactive state

	R4-2213264
	Ericsson
	DraftCR set 2-1 to 38.133 RSTD accuracy and report mapping in FR1 and FR2

	R4-2213542
	Huawei, HiSilicon
	Accuracy set 2-2: CR for PRS-RSRP accuracy and report mapping

	R4-2211731
	CATT
	Test set 2-4:PRS-RSRPP accuracy and report mapping in FR1 and FR2

	R4-2212047
	OPPO
	Simulation results for PRS RSRPP

	R4-2212198
	Qualcomm Incorporated
	Proposal 1: Defne PRS-RSRPP absolute accuracy requirements with 4 samples and number of repetitions ≥ 1 for PRS Es/Iot ≥ -3 dB and -13 dB.
Proposal 2: Defne PRS-RSRPP absolute accuracy requirements with 1 sample and number of repetitions ≥ 1 for PRS Es/Iot ≥ -6 dB.

	R4-2213031
	vivo
	[bookmark: _Hlk23953093]Observation 1: The following formula can be considered to define the PRS-RSRPP:

The reported PRS-RSRPP value shall be the corresponding PRS-RSRPP of the receive branch which is applied for PRS-RSRP.
Observation 2: For PRS-RSRPP accuracy requirement, when the estimated TOA is the arrive time of the second tap due to the influence from noise, interfere and doppler frequency for two-tap channel model, the accuracy performance would be very poor.

	R4-2213266
	Ericsson
	Link level simulation results for PRS-RSRPP accuracy requirement

	R4-2213267
	Ericsson
	Observation 1: Ideal value of first path PRS-RSRP is half of the ideal PRS-RSRP value.
Observation 2: In most of the cases it was observed that the PRS-RSRPP error is less than 1dB for cell 1 and cell 2. 
Observation 3: It was observed that the PRS-RSRPP measurement for cell 3 is less accurate.
Observation 4: Observation 2 and observation 3 hold true for all evaluated scenarios.
Observation 5: PRS-RSRPP accuracy for cell 3 is found to be within  3dB.

	R4-2213551
	Huawei, HiSilicon
	Proposal 1: RAN4 to use the following formula to define ideal PRS-RSRPP. 

where  is the channel response in frequency domain for the k-th resource element,  is the delay of the p-th path. 
Proposal 2: For the two tap static channel as agreed in [2] the ideal PRS-RSRPP is 0.5.
Proposal 3: Take the simulation results in Table 1 and Table 2 for deriving the PRS-RSRPP accuracy.

	R4-2212197
	Qualcomm Incorporated
	Proposal 1: For RSTD measurements where the reference cell and neighbor cell TOAs belong to the same Rx TEG, absolute measurement accuracy requirements are defined as the sum of the baseband accuracy derived from simulations and the Rx TEG timing error margin.
Observation 1: When two UE Rx-Tx measurements belong the same RxTx TEG, there is no implication about the relationship between the UL Tx times of the two measurements. 
Proposal 2: Frequency drift margin does not need to be added to the relative UE Rx-Tx accuracy requirements on the difference between two UE Rx-Tx measurements that belong to the same RxTx TEG.
Proposal 3: New simulations are required to derive UE Rx-Tx relative accuracy requirements for 90th percentile of absolute differential error.
Proposal 4: For RSTD measurements where the reference cell and neighbor cell TOAs belong to the same Rx TEG,
· the applicable timing error margin values that can be reported by the UE are the candidate values that are not larger than the sum of the Rel-16 group delay margin (dependent on PRS BW) and frequency drift margin.
Proposal 5: The candidate timing error margin values for RxTx TEGs are
· (16 values): 1/2 Tc, 1 Tc, 2 Tc, 4 Tc, 8 Tc, 12 Tc, 16 Tc, 20 Tc, 24 Tc, 32 Tc, 40 Tc, 48 Tc, 64 Tc, 80 Tc, 96 Tc, 128 Tc.

	R4-2213032
	vivo
	Proposal 1: For the candidate timing error margins for RxTx TEGs, we support Option 1, i.e., 1/2 Tc, 1 Tc, 2 Tc, 4 Tc, 8 Tc, 12 Tc, 16 Tc, 20 Tc, 24 Tc, 32 Tc, 40 Tc, 48 Tc, 64 Tc, 80 Tc, 96 Tc, 128 Tc.
Proposal 2: Define the relative Rx-Tx accuracy requirement when the two measurements are in the same UE Rx-Tx TEG.
Proposal 3: Define the test case for UE Rx-Tx time difference measurement accuracy requirements related to TEGs.
Proposal 4: For the error from baseband of relative UE Rx-Tx time difference accuracy, the result of (95%-ile of UE Rx errors – 5%-ile of UE Rx errors) can be used.
Proposal 5: The relative Rx-Tx accuracy can be defined as the sum of the error from baseband and the timing error margin.

	R4-2213265
	Ericsson
	DraftCR to 38.133 on additional path measurement report mapping

	R4-2212138
	Intel Corporation
	[draftCR] CR for UE Rx-Tx accuracy and report mapping in FR1 and FR2



Open issues summary
Sub-topic 4-1: PRS-RSRPP accuracy
Issue 4-1-1: Ideal PRS-RSRPP definition
· Proposals
· Option 1: HW, vivo
· RAN4 to use the following formula to define ideal PRS-RSRPP. 

where  is the channel response in frequency domain for the k-th resource element,  is the delay of the p-th path. 
· Recommended WF
· Discussion needed
	Company
	Comments

	Huawei 
	Support option 1, for the reasons mentioned in our discussion paper R4-2213551.

	Intel
	One question needs to be clarified: whether the channel response is ideal or estimated by UE itself? If the channel response is genuine, that means PRS-RSRPP estimation error introduced by both channel estimation and RSRPP measurements.


	Ericsson
	We support option 1. RAN4 shall use this formula to define ideal PRS-RSRPP.

	vivo
	Support Option 1.

	Qualcomm
	The formula in Option 1 looks OK but some clarifications are needed:
1. Hk is the effective channel frequency response (over REs occupied by PRS) measured without receiver noise
2. Dp is the exact delay of the p-th path in the channel model; not the delay estimated by the UE.

	
	



Issue 4-1-2: Ideal PRS-RSRPP value
· Proposals
· Proposal 1: HW
· For the two tap static channel as agreed in [2] the ideal PRS-RSRPP is 0.5.
· Proposal 2: E///
· Ideal value of first path PRS-RSRP is half of the ideal PRS-RSRP value.
· Recommended WF
· Discussion needed
	Company
	Comments

	Huawei 
	We support both P1 and P2 as they are same.

	Ericsson
	Prefer proposal 2. 0.5 alone is not clear.

	Qualcomm
	We understand that neither proposal 1 or 2 is exactly correct because the effective channel response depends on the delay between the taps in the channel model and the PRS BW. The formula in issue 4-1-1 with the clarifications above should be sufficient.

	
	

	
	

	
	



Issue 4-1-3: PRS-RSRPP accuracy with 4 samples
· Proposals
· Proposal 1: QC
· Define PRS-RSRPP absolute accuracy requirements with 4 samples and number of repetitions ≥ 1 for PRS Es/Iot ≥ -3 dB and -13 dB.
· Recommended WF
· Discussion needed
	Company
	Comments

	Huawei 
	P1 is fine.

	Ericsson
	Proposal 1 is fine.

	vivo
	Agree with Proposal 1 which is aligned with PRS-RSRP accuracy requirements.

	Qualcomm
	Support Proposal 1.

	
	

	
	



Issue 4-1-4: PRS-RSRPP accuracy with 1 sample
· Proposals
· Proposal 1: QC
· Define PRS-RSRPP absolute accuracy requirements with 1 sample and number of repetitions ≥ 1 for PRS Es/Iot ≥ -6 dB.
· Recommended WF
· Discussion needed
	Company
	Comments

	Huawei 
	P1 is fine.

	CATT
	Shouldn’t this be aligned with PRS-RSRP?

	Ericsson
	Accuracy for higher Es/Iot shall also be defined.

	vivo
	Agree with Proposal 1 which is aligned with PRS-RSRP accuracy requirements.

	Qualcomm
	Support Proposal 1.

	
	



Sub-topic 4-2: Draft CRs on PRS measurement accuracy and reporting
· Sub-topic 4-2 contains Draft CRs related to PRS measurement accuracy and report mapping under AIs 9.19.2.2.1-4.
· Please directly provide comments on the draft CRs under this sub-topic in section 4.3.2.1.
Companies views’ collection for 1st round 
Open issues 
Companies’ comments are collected in section 4.2 under respective sub-topic. 
CRs/TPs comments collection
Sub-topic 4-2: Draft CRs on PRS measurement accuracy and reporting
	CR/TP number
	Comments collection

	R4-2213268

	Huawei:
We understand the CR may not be needed. In last meeting, it was agreed that each set (of accuracy CR) includes multiple features: reduced number of samples, RRC inactive state, TEG, additional path, so we do not need a separate CR to define the applicability of accuracy requirements for INACTIVE.

	
	CATT: same view as Huawei.

	
	

	
	

	
	

	R4-2213264

	Huawei:
We assume the requirements for 2-sample should be defined in 10.1.23.2.2 (same as 1-sample).
The new paragraph in clause 10.1.23.2.1 for frequency drift margin for gapless measurement has not been discussed, so could proponent please explain a bit the rationale?

	
	CATT: same comment as Huawei that the accuracy requirements for 1 sample and 2 samples should be same. 

	
	Qualcomm: It would be good to harmonize the structure of the accuracy requirements across the different sections, i.g. 10.1.23, 10.1.24 and 10.1.25.

Change 1: The existing measurement accuracy requirements apply only for Nsample = 4. Not sure if it’s necessary to add new subsections for Nsample < 4 and Nsample = 4.

Why is this text needed? In our view it can be omitted.
“When UE performs gapless RSTD measurement on PRS resources belonging to same PFL, Y=32 Tc, provided that the time offset between the two PRS resource instances from the reference cell and the neighbor cell, which are used for a single RSTD estimate, is less than the relative time difference threshold value supported by the UE. Gapless PRS measurement accuracy requirement applies only to UEs in RRC_CONNECTED state.”


Change 2: This change can be omitted.


	
	

	
	

	R4-2213542
	CATT: generally fine and the detailed accuracy and side condition depend on the outcome of the open issues above.

	
	Qualcomm: OK.

It would be good to harmonize the structure of the accuracy requirements across the different sections, i.g. 10.1.23, 10.1.24 and 10.1.25.

	
	Ericsson: Depending on the outcome of the discussions on issue 3-3-1 accuracy requirement for higher Es/Iot shall also be included.

	
	

	
	

	R4-2211731
	Huawei:
The Es/Iot side condition should be based on outcome of issue 4-1-3 and 4-1-4.

	
	Qualcomm: Pending issues in sub-topic 1-4.

	
	Ericsson: CR looks fine. Comments will be provided directly in CR.

	
	

	
	

	R4-2213265
	Huawei:
We understand the CR may not be needed. In last meeting, it was agreed that each set (of accuracy CR) includes multiple features: reduced number of samples, RRC inactive state, TEG, additional path, so we do not need a separate CR to define the applicability of report mapping for additional path.

	
	Qualcomm: Suggest to refine the wording.
A UE capable of  additionalPathsExtSupport-r17 can report the timing for a number additional paths, up to its capability, with respect to the path timing determining the RSTD measurement.

	
	

	
	

	
	

	R4-2212138

	Huawei:
The Es/Iot side condition should be based on agreements in last meeting.
FR2 table for reduced sample number is missing.
It needs to be clarified the accuracy and report mapping are applied reduced number of samples, RRC inactive state, TEG, additional path.

	
	Qualcomm: This CR seems to be incomplete. Populate applicable requirements for FR1 in AWGN with Nsample < 4 according to agreement from RAN4#103-e. Requirements for FR2 with Nsample < 4 are missing. 

	
	Ericsson: CR needs to be revised based on the agreement on issue 4-1-2 from RAN4#013e WF document. The accuracy depending on the outcome of discussions on issue 3-3-2 the accuracy requirement for reduced number of samples at higher Es/Iot shall be updated. In addition, accuracy requirement for FR2 AWGN shall also be added to the CR.  

	
	

	
	



Summary for 1st round 
Open issues 
Sub-topic 4-1: PRS-RSRPP accuracy
Issue 4-1-1: Ideal PRS-RSRPP definition
· Tentative agreements:

· Following formula is used to define ideal PRS-RSRPP. 

Where:
 is the effective channel frequency response (over REs occupied by PRS) measured without receiver noise
 is the exact delay of the p-th path in the channel model. 

· Recommendations for 2nd round: No further discussion

Issue 4-1-2: Ideal PRS-RSRPP value
· Tentative agreements:
· No need to list ideal PRS-RSRPP value. Formula in issue 4-1-1 is sufficient for Ideal PRS-RSRPP.
· Recommendations for 2nd round: No further discussion

Issue 4-1-3: PRS-RSRPP accuracy with 4 samples
· Tentative agreements:

· Define PRS-RSRPP absolute accuracy requirements with 4 samples and number of repetitions ≥ 1 for PRS Es/Iot ≥ -3 dB and -13 dB.

· Recommendations for 2nd round: No further discussion

Issue 4-1-4: PRS-RSRPP accuracy with 1 sample
· Tentative agreements:

· Define PRS-RSRPP absolute accuracy requirements with 1 sample for same number of repetitions and side conditions (PRS Es/Iot) as used for PRS-RSRP absolute accuracy requirements with 1 sample.

· Recommendations for 2nd round: No further discussion

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

Topic #5: Performance part: PRS measurement testing
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2211734
	CATT
	Test set 3-23:UE Rx-Tx reporting delay test case in FR1 in RRC_INACTIVE

	R4-2212199
	Qualcomm
	Test sets 3-27, 3-29, 3-31: DraftCR – FR1 test cases for NR positioning measurement delay in RRC_INACTIVE with Nsample = 1

	R4-2213269
	Ericsson
	Test sets 3-19, 3-25, 3-33 CR to introduce reporting delay test cases in RRC_INACTIVE FR1

	R4-2213543
	Huawei, HiSilicon
	Test set 3-21: CR to introduce measurement delay TCs for INACTIVE FR1

	R4-2211732
	CATT
	Test set 3-5:PRS-RSRP reporting delay test case with reduced number of samples in FR1

	R4-2212136
	Intel Corporation
	Test sets 3-1: RSTD reporting delay test case with reduced number of samples in FR1

	R4-2213033
	vivo
	Draft CR on test set 3-15:UE Rx-Tx reporting delay test cases without gaps in FR1

	R4-2213270
	Ericsson
	Test sets 3-1, 3-9, 3-11, 3-17, 3-35 CR to introduce reporting delay test cases in RRC_CONNECTED state FR1

	R4-2213544
	Huawei, HiSilicon
	Test set 3-7, 3-13 and 3-37: CR to introduce measurement delay TCs for CONNECTED FR1

	R4-2211735
	CATT
	Test set 3-24:UE Rx-Tx reporting delay test case in FR2 in RRC_INACTIVE

	R4-2212200
	Qualcomm Incorporated
	Test sets 3-28, 3-30, 3-32: DraftCR – FR2 test cases for NR positioning measurement delay in RRC_INACTIVE with Nsample = 1

	R4-2213271
	Ericsson
	Test sets 3-20, 3-26, 3-34 CR to introduce reporting delay test cases in RRC_INACTIVE FR2

	R4-2213545
	Huawei, HiSilicon
	Test set 3-22: CR to introduce measurement delay TCs for INACTIVE FR2

	R4-2211733
	CATT
	Test set 3-6:PRS-RSRP reporting delay test case with reduced number of samples in FR2

	R4-2212137
	Intel Corporation
	Test sets 3-2: RSTD reporting delay test case with reduced number of samples in FR2

	R4-2213034
	vivo
	Draft CR on test set 3-16:UE Rx-Tx reporting delay test cases without gaps in FR2

	R4-2213272
	Ericsson
	Test sets 3-2, 3-10, 3-12, 3-18, 3-36 CR to introduce reporting delay test cases in RRC_CONNECTED FR2

	R4-2213546
	Huawei, HiSilicon
	Test set 3-8, 3-14 and 3-38: CR to introduce measurement delay TCs for CONNECTED FR2

	R4-2211738
	CATT
	Test set 4-23:UE Rx-Tx accuracy test case with reduced number of samples in FR1 in RRC_INACTIVE

	R4-2212048
	OPPO
	Draft CR to Test sets 4-17 PRS-RSRPP accuracy test case in FR1 in RRC_INACTIVE

	R4-2212049
	OPPO
	Draft CR to Test sets 4-25 PRS-RSRPP accuracy test case with reduced number of samples in FR1 in RRC_INACTIVE

	R4-2213035
	vivo
	Draft CR on test set 4-15:UE Rx-Tx accuracy test case in FR1 in RRC_INACTIVE

	R4-2213037
	vivo
	Draft CR on test set 4-21:PRS-RSRP accuracy test case with reduced number of samples in FR1 in RRC_INACTIVE

	R4-2213273
	Ericsson
	Test sets 4-11 and 4-19 CR to introduce RSTD accuracy test cases in RRC_INACTIVE FR1

	R4-2213547
	Huawei, HiSilicon
	Test set 4-13: CR to introduce measurement accuracy TCs for INACTIVE FR1

	R4-2211736
	CATT
	Test set 4-7:UE Rx-Tx accuracy test case with reduced number of samples in FR1

	R4-2211740
	CATT
	Test set 4-27:RSTD accuracy test case with Rx TEG in FR1

	R4-2212050
	OPPO
	Draft CR to Test sets 4-9 PRS-RSRPP accuracy test case with reduced number of samples in FR1

	R4-2213274
	Ericsson
	Test set 4-3 CR to introduce RSTD accuracy test case with reduced number of samples FR1 in RRC_CONNECTED state

	R4-2213548
	Huawei, HiSilicon
	Test set 4-1 and 4-5: CR to introduce measurement accuracy TCs for CONNECTED FR1

	R4-2211739
	CATT
	Test set 4-24:UE Rx-Tx accuracy test case with reduced number of samples in FR2 in RRC_INACTIVE

	R4-2212051
	OPPO
	Draft CR to Test sets 4-18 PRS-RSRPP accuracy test case in FR2 in RRC_INACTIVE

	R4-2212052
	OPPO
	Draft CR to Test sets 4-26 PRS-RSRPP accuracy test case with reduced number of samples in FR2 in RRC_INACTIVE

	R4-2213036
	vivo
	Draft CR on test set 4-16:UE Rx-Tx accuracy test case in FR2 in RRC_INACTIVE

	R4-2213038
	vivo
	Draft CR on test set 4-22:PRS-RSRP accuracy test case with reduced number of samples in FR2 in RRC_INACTIVE

	R4-2213275
	Ericsson
	Test sets 4-12 and 4-20 CR to introduce RSTD accuracy test cases in RRC_INACTIVE FR2

	R4-2213549
	Huawei, HiSilicon
	Test set 4-14: CR to introduce measurement accuracy TCs for INACTIVE FR2

	R4-2211737
	CATT
	Test set 4-8:UE Rx-Tx accuracy test case with reduced number of samples in FR2

	R4-2211741
	CATT
	Test set 4-28:RSTD accuracy test case with Rx TEG in FR2

	R4-2212053
	OPPO
	Draft CR to Test sets 4-10 PRS-RSRPP accuracy test case with reduced number of samples in FR2

	R4-2213276
	Ericsson
	Test set 4-4 CR to introduce RSTD accuracy test case with reduced number of samples in FR2 in RRC_CONNECTED state

	R4-2213550
	Huawei, HiSilicon
	Test set 4-2 and 4-6: CR to introduce measurement accuracy TCs for CONNECTED FR2



Open issues summary
Sub-topic 5-1: Draft CRs on PRS measurement delay test cases in FR1
· Sub-topic 5-1 contains Draft CRs related to PRS measurement delay test cases in FR1 under AI 9.19.2.3.1 and AI 9.19.2.3.2.
· Please directly provide comments on the draft CRs under this sub-topic in section 5.3.1.1.
Sub-topic 5-2: Draft CRs on PRS measurement delay test cases in FR2
· Sub-topic 5-2 contains Draft CRs related to PRS measurement delay test cases in FR2 under AI 9.19.2.4.1 and AI 9.19.2.4.2.
· Please directly provide comments on the draft CRs under this sub-topic in section 5.3.1.2.
Sub-topic 5-3: Draft CRs on PRS measurement accuracy test cases in FR1
· Sub-topic 5-3 contains Draft CRs related to PRS measurement accuracy test cases in FR1 under AI 9.19.2.5.1 and AI 9.19.2.5.2.
· Please directly provide comments on the draft CRs under this sub-topic in section 5.3.1.3.
Sub-topic 5-4: Draft CRs on PRS measurement accuracy test cases in FR2
· Sub-topic 5-4 contains Draft CRs related to PRS measurement accuracy test cases in FR2 under AI 9.19.2.6.1 and AI 9.19.2.6.2.
· Please directly provide comments on the draft CRs under this sub-topic in section 5.3.1.4.
Companies views’ collection for 1st round 
CRs/TPs comments collection
Sub-topic 5-1: Draft CRs on PRS measurement delay test cases in FR1
	CR/TP number
	Comments collection

	R4-2211734
	Intel: the exact DRX configuration shall be up to issue 3-1-5

	
	Ericsson: 
· TC for dual PFLs is missing. 
Since cells are configured with muting, no interference shall be considered?

	
	

	
	

	
	

	R4-2212199

	Intel: the exact DRX configuration shall be up to issue 3-1-5
Whether the test for Nsample = 1 will be defined is also up to issue 1-1-1 and 1-1-2 because according to current signaling of the UE capability for support reduced samples measurements can be M=1 or M=2

	
	Ericsson: 
· Dual PFL tests are missing: RSTD, RSRP, UE Rx-Tx
· PRS configuration needs to be agreed.

	
	

	
	

	
	

	R4-2213269

	Intel: the test cases for dual PFLs shall be removed up to issue 3-1-8

	
	

	
	

	
	

	
	

	R4-2213543

	Intel: the exact DRX configuration shall be up to issue 3-1-5

	
	Ericsson: Dual PFLs TC missing

	
	

	
	

	
	

	R4-2211732

	Ericsson: 
· Dual PFL TCs missing. 
· SS-RSRP values are missing.

	
	

	
	

	
	

	
	

	R4-2212136
	Ericsson: 
· Dual PFLs TC missing. 
· Expected RSTD uncertainty value is very high. 
· Values to all parameters are similar to 4 sample TC.

	
	

	
	

	
	

	
	

	R4-2213033

	Ericsson: CR looks fine. Where needed comments will be provided directly to CR.

	
	

	
	

	
	

	
	

	R4-2213270

	Qualcomm:
Test set 3-17:
· One test is defined for Nsamples = 4 (not mentioned explicitly in the test). Is there another test for Nsamples = 1?
· Comparing with test set 3-11 for PRS-RSRPP the test objective (measurement period requirement) and conditions should be the same as for set 3-17. Is it necessary to have a full definition of the test case description, configuration , etc. for each set? Could we not leverage most of the text across test cases (by reference) and just add the parts that are different. i.e. the main difference is that in 3-17 the UE reports PRS-RSRP and in 3-11 the UE reports PRS-RSRPP. The measurement period requirement is the same.
Test set 3-1
· Similar comment as for set 3-17 about leveraging the existing PRS-RSRP test cases.
Test set 3-9
· One test is defined for Nsamples = 4 (not mentioned explicitly in the test). Is there another test for Nsamples = 1?
Test set 3-11
· One test is defined for Nsamples = 4 (not mentioned explicitly in the test). Is there another test for Nsamples = 1?
Test set 3-35
· In this test case, the test case procedure should say that the TE requests measurements with Rx TEGs (nr-UE-RxTEG-Request-r17).
· The objective is to test the requirement for UEs that support measuring the same PRS resource with multiple Rx TEGs (otherwise there’s no impact to the measurement period requirement and the test is redundant).  Note that this is supported with separate UE cabilities from the baseline UE capability for measurements with Rx TEGs, so the test applicability is more limited. The location request should include measureSameDL-PRS-ResourceWithDifferentRxTEGs-r17 set to n0.
· Based on the agreement in GTW yesterday for issue 2-2-5 in thread 226, we understand all measurement accuracy tests with Rx/RxTx TEGs should be removed and other tests need to be revised to differentiate applicable requirements depending on whether the UE reports measurements tagged with Rx/RxTx TEG IDs.
In our view, the agreement above could be extended to measurement delay test cases with Rx/RxTx TEGs. Or at least the test case description can refer to an existing test case and just add the differences in test procedure (request TEG reporting) and requirements.

	
	

	
	

	
	

	
	

	R4-2213544
	Ericsson: 
· Dual PFL TCs missing for UE Rx-Tx.
· PRS configuration needs to be updated based on the outcome of discussions.
· Set 3-13 is not for reduced number of samples
· Expected RSTD and expected RSTD uncertainty values might need to be updated.

	
	Qualcomm: Sub-tets 2 is for Nsample = 4, correct?
“The UE shall perform and report the PRS-RSRP measurements for Cell 1 and Cell 2, within the time limit specified in clause 9.9.3.6, starting from the beginning of time interval T2, with Nsample=1 for sub-test 1 and Nsample=2 for sub-test 2.”

	
	

	
	

	
	



Sub-topic 5-2: Draft CRs on PRS measurement delay test cases in FR2
	CR/TP number
	Comments collection

	R4-2211735

	Ericsson: 
· Dual PFLs TC missing. 
· PRS configuration needs to be updated.

	
	

	
	

	
	

	
	

	R4-2213271

	Qualcomm:
· Conflict in section numbering. A.7.X1.Y1.Z2 was assigned to Test set 3-28 which is not in this CR.
Test set 3-20:
· During T1 the UE should be in connected state so that the assistance data and location request can be delivered to the UE. This should apply to all test cases in RRC_INACTIVE.
· Why is Io different per cell in Table A.7.X1.Y1.Z1.1-3?
· PRS resources from the three cells should be orthogonal. Why is PRS Es/Noc different from PRS Es/Iot in T2?
· Edit: Note 1:	OCNG shall be used such that active cells (all, except Cell 3 in T3) are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols other than those in the subframesslots with transmitted PRS

NR RSTD measurement reporting delay test case for dual positioning frequency layers in FR2 SA in RRC_INACTIVE state
· PRS resources from the three cells should be orthogonal. Why is PRS Es/Noc different from PRS Es/Iot in T2?
· Same correction to Note 1 in Table A.7.X1.Y1.Z2.1-4.
Test set 3-26:
· Fix Note 1 in Table A.7.X1.Y4.Z1.1-3
Test set 3-34:
· PRS needs to be within initiall DL BWP. Suggest to reuse new config PRS 1.5 FR2 inroduced in R4-2212200.
Dual PFL is not applicable for reduced number of samples unless both PFLs are within inital DL BWP and this would not be typical. Prefer to remove the sub-test.

	
	

	
	

	
	

	
	

	R4-2213271

	

	
	

	
	

	
	

	
	

	
R4-2213545

	Ericsson: Dual PFL TC missing.

	
	

	
	

	
	

	
	

	R4-2211733
	Ericsson:
· Dual PFL TC is missing.
· PRS configuration needs to be updated.
· SS-RSRP values missing.

	
	

	
	

	
	

	
	

	R4-2212137

	Ericsson:
· Dual PFL TC is missing.
· Parameter values are for 4 sample TC. Needs to be updated for 1 sample TC.

	
	

	
	

	
	

	
	

	R4-2213034

	Ericsson: PRS configuration shall be updated.

	
	

	
	

	
	

	
	

	R4-2213272

	

	
	

	
	

	
	

	
	

	R4-2213546
	Ericsson:
· Dual PFL TCs missing.
· PRS configuration needs to be updated.

	
	

	
	

	
	

	
	



Sub-topic 5-3: Draft CRs on PRS measurement accuracy test cases in FR1
	CR/TP number
	Comments collection

	R4-2211738

	Ericsson: PRS configuration needs to be updated.

	
	

	
	

	
	

	
	

	R4-2212048

	Ericsson: Ok.

	
	

	
	

	
	

	
	

	R4-2212049

	Ericsson: it is not clear if the conditions under which sample for AGC is not required is met. Better to have SS-RSRP value in the table.

	
	

	
	

	
	

	
	

	R4-2213035

	Ericsson: ok.

	
	

	
	

	
	

	
	

	R4-2213037
	Ericsson: PRS configuration needs to be updated. it is not clear if the conditions under which sample for AGC is not required is met. Better to have SS-RSRP value in the table.

	
	

	
	

	
	

	
	

	R4-2213273

	

	
	

	
	

	
	

	
	

	R4-2213547

	Ericsson: ok.

	
	

	
	

	
	

	
	

	R4-2211736

	Ericsson: PRS configuration needs to be updated. It is not clear if the conditions under which sample for AGC is not required is met. Better to have SS-RSRP value in the table.

	
	

	
	

	
	

	
	

	R4-2211740

	Ericsson: Accuracy requirement table number might need to be updated.

	
	

	
	

	
	

	
	

	R4-2212050
	Ericsson: It is not clear if the conditions under which sample for AGC is not required is met. Better to have SS-RSRP value in the table.

	
	

	
	

	
	

	
	

	R4-2213274

	

	
	

	
	

	
	

	
	

	R4-2213548
	Ericsson: PRS configuration needs to be updated.

	
	

	
	

	
	

	
	



Sub-topic 5-4: Draft CRs on PRS measurement accuracy test cases in FR2
	CR/TP number
	Comments collection

	R4-2211739

	Ericsson: PRS configuration needs to be updated. It is not clear if the conditions under which sample for AGC is not required is met. Better to have SS-RSRP value in the table.

	
	

	
	

	
	

	
	

	R4-2212051
	Ericsson: ok.

	
	

	
	

	
	

	
	

	R4-2212052

	Ericsson: TC shall be updated for Nsample = 1.

	
	

	
	

	
	

	
	

	R4-2213036

	Ericsson: ok.

	
	

	
	

	
	

	
	

	R4-2213038
	Ericsson: PRS configuration needs to be updated. SS-RSRP value shall be added to the table.

	
	

	
	

	
	

	
	

	R4-2213275

	

	
	

	
	

	
	

	
	

	R4-2213549
	

	
	

	
	

	
	

	
	

	R4-2211737
	Ericsson: PRS configuration needs to be updated. SS-RSRP value shall be added to the table.

	
	

	
	

	
	

	
	

	R4-2211741

	Ericsson: Accuracy requirement table number might need to be updated.

	
	

	
	

	
	

	
	

	R4-2212053
	Ericsson: TC shall be updated for Nsample = 1.

	
	

	
	

	
	

	
	

	R4-2213276

	

	
	

	
	

	
	

	
	

	R4-2213550
	Ericsson: for reduced number of samples, PRS configuration needs to be updated.

	
	

	
	

	
	

	
	



Summary for 1st round 
Agreements on draft CRs are captured in section 6.1.
Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.

Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on NR Positioning Enhancements (Part 1)
	Ericsson
	WF to capture all agreements.

	
	LS on alignment of supportedDL-PRS-ProcessingSamples in RRC_CONNECTED and RRC_INACTIVE.
	CATT
	To: RAN1, RAN2. AI 9.19.1.2. related to issue 1-1-2.

	
	Draft CR on new PRS RMC based on the serving cell RF BW and RMC for PPW
	Huawei, HiSilicon
	Draft CR; AI 9.19.2.1. It is related to issues 3-1-1 and 3-1-3.

	
	Applicability rules for test cases
	Ericsson
	Draft CR; AI 9.19.2.1. It is related to issues 3.2.1-3.2.6.

	
	Simulation assumptions for PRS-RSRP and UE Rx-Tx Time difference for higher side condition
	Ericsson
	Approval; AI 9.19.2.1



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2211726
	
	CR on PRS measurement period requirements
	CATT
	Revised
	

	R4-2213256
	
	CR to 38.133 LMF configured Rx beam sweeping factor for PRS measurement
	Ericsson
	Merged in R4-2213535
	R4-2213535 is under [226]

	R4-2213257
	
	CR to 38.133 measurement period requirement for gapless PRS measurement
	Ericsson
	Merged in R4-2211726
	

	R4-2213258
	
	CR to 38.133 scheduling restriction when PRS has lower priority than other DL signals/CCs
	Ericsson
	Revised
	

	R4-2213532
	
	CR on PRS measurement period with reduced latency
	Huawei, HiSilicon
	Merged in R4-2211726
	

	R4-2213533
	
	CR on applicability of measurement requirements with POS MG
	Huawei, HiSilicon
	Revised
	

	R4-2213537
	
	CR on scheduling restriction for PRS measurement outside MG
	Huawei, HiSilicon
	Merged in R4-2213258
	

	R4-2213538
	
	CR on measurement period for PRS measurement outside MG
	Huawei, HiSilicon
	Merged in R4-2211726
	

	R4-2212046
	
	CR to pre-configured Pos gap activation limitation
	OPPO
	Merged in R4-2211726
	

	R4-2213772
	
	CR to 38.133 clarification on measurement period requirements in RRC_CONNECTED state
	Ericsson
	Revised
	

	R4-2213539
	
	CR on starting point of measurement period for scheduled location
	Huawei, HiSilicon
	Revised
	

	R4-2211729
	
	CR: Introduction of BDS B2a and B3I signals inTS 36.171 requirements for support of A-GNSS
	CATT, CAICT, CENC
	Return to
	

	R4-2211730
	
	CR: Introduction of BDS B2a and B3I signals inTS 38.171 requirements for support of A-GNSS
	CATT, CAICT, CENC
	Return to
	

	R4-2213541
	
	CR on general performance requirements for ePOS
	Huawei, HiSilicon
	Revised
	

	R4-2214066
	
	Set 1-2: PRP and PRS Ês/Iot conditions for NR PRS-based measurements
	Ericsson
	Revised
	

	R4-2213268
	
	DraftCR to 38.133 on accuracy requirement in RRC inactive state
	Ericsson
	Revised
	

	R4-2213264
	
	DraftCR set 2-1 to 38.133 RSTD accuracy and report mapping in FR1 and FR2
	Ericsson
	Revised
	

	R4-2213542
	
	Accuracy set 2-2: CR for PRS-RSRP accuracy and report mapping
	Huawei, HiSilicon
	Revised
	

	R4-2211731
	
	Test set 2-4:PRS-RSRPP accuracy and report mapping in FR1 and FR2
	CATT
	Revised
	

	R4-2213265
	
	DraftCR to 38.133 on additional path measurement report mapping
	Ericsson
	Revised
	

	R4-2212138
	
	[draftCR] CR for UE Rx-Tx accuracy and report mapping in FR1 and FR2
	Intel Corporation
	Revised
	

	R4-2211734
	
	Test set 3-23:UE Rx-Tx reporting delay test case in FR1 in RRC_INACTIVE
	CATT
	Revised
	

	R4-2212199
	
	Test sets 3-27, 3-29, 3-31: DraftCR – FR1 test cases for NR positioning measurement delay in RRC_INACTIVE with Nsample=1
	Qualcomm
	Revised
	

	R4-2213269
	
	Test sets 3-19, 3-25, 3-33 CR to introduce reporting delay test cases in RRC_INACTIVE FR1
	Ericsson
	Revised
	

	R4-2213543
	
	Test set 3-21: CR to introduce measurement delay TCs for INACTIVE FR1
	Huawei, HiSilicon
	Revised
	

	R4-2211732
	
	Test set 3-5:PRS-RSRP reporting delay test case with reduced number of samples in FR1
	CATT
	Revised
	

	R4-2212136
	
	Test sets 3-1: RSTD reporting delay test case with reduced number of samples in FR1
	Intel Corporation
	Revised
	

	R4-2213033
	
	Draft CR on test set 3-15:UE Rx-Tx reporting delay test cases without gaps in FR1
	vivo
	Revised
	

	R4-2213270
	
	Test sets 3-1, 3-9, 3-11, 3-17, 3-35 CR to introduce reporting delay test cases in RRC_CONNECTED state FR1
	Ericsson
	Revised
	

	R4-2213544
	
	Test set 3-7, 3-13 and 3-37: CR to introduce measurement delay TCs for CONNECTED FR1
	Huawei, HiSilicon
	Revised
	

	R4-2211735
	
	Test set 3-24:UE Rx-Tx reporting delay test case in FR2 in RRC_INACTIVE
	CATT
	Revised
	

	R4-2212200
	
	Test sets 3-28, 3-30, 3-32: DraftCR – FR2 test cases for NR positioning measurement delay in RRC_INACTIVE with Nsample = 1
	Qualcomm Incorporated
	Revised
	

	R4-2213271
	
	Test sets 3-20, 3-26, 3-34 CR to introduce reporting delay test cases in RRC_INACTIVE FR2
	Ericsson
	Revised
	

	R4-2213545
	
	Test set 3-22: CR to introduce measurement delay TCs for INACTIVE FR2
	Huawei, HiSilicon
	Revised
	

	R4-2211733
	
	Test set 3-6:PRS-RSRP reporting delay test case with reduced number of samples in FR2
	CATT
	Revised
	

	R4-2212137
	
	Test sets 3-2: RSTD reporting delay test case with reduced number of samples in FR2
	Intel Corporation
	Revised
	

	R4-2213034
	
	Draft CR on test set 3-16:UE Rx-Tx reporting delay test cases without gaps in FR2
	vivo
	Revised
	

	R4-2213272
	
	Test sets 3-2, 3-10, 3-12, 3-18, 3-36 CR to introduce reporting delay test cases in RRC_CONNECTED FR2
	Ericsson
	Revised
	

	R4-2213546
	
	Test set 3-8, 3-14 and 3-38: CR to introduce measurement delay TCs for CONNECTED FR2
	Huawei, HiSilicon
	Revised
	

	R4-2211738
	
	Test set 4-23:UE Rx-Tx accuracy test case with reduced number of samples in FR1 in RRC_INACTIVE
	CATT
	Revised
	

	R4-2212048
	
	Draft CR to Test sets 4-17 PRS-RSRPP accuracy test case in FR1 in RRC_INACTIVE
	OPPO
	Revised
	

	R4-2212049
	
	Draft CR to Test sets 4-25 PRS-RSRPP accuracy test case with reduced number of samples in FR1 in RRC_INACTIVE
	OPPO
	Revised
	

	R4-2213035
	
	Draft CR on test set 4-15:UE Rx-Tx accuracy test case in FR1 in RRC_INACTIVE
	vivo
	Revised
	

	R4-2213037
	
	Draft CR on test set 4-21:PRS-RSRP accuracy test case with reduced number of samples in FR1 in RRC_INACTIVE
	vivo
	Revised
	

	R4-2213273
	
	Test sets 4-11 and 4-19 CR to introduce RSTD accuracy test cases in RRC_INACTIVE FR1
	Ericsson
	Revised
	

	R4-2213547
	
	Test set 4-13: CR to introduce measurement accuracy TCs for INACTIVE FR1
	Huawei, HiSilicon
	Revised
	

	R4-2211736
	
	Test set 4-7:UE Rx-Tx accuracy test case with reduced number of samples in FR1
	CATT
	Revised
	

	R4-2211740
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