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Introduction
The document contains discussion related to the positioning measurement requirements. The document contains the following five main topics:
· Topic #1: Core part: Latency reduction of positioning measurement (AI: 9.20.1.2)
· Topic #2: Core part: Impact on existing UE positioning and RRM requirements (AI: 9.20.1.4)
· Topic #3: Core part: Others (AI: 9.20.1.6)
· Topic #4: Performance part: PRS measurement accuracy (AIs: 9.20.2.2, 9.20.2.4, 9.20.2.6)
· Topic #5: Performance part: PRS measurement report mapping (AIs: 9.20.2.2, 9.20.2.4, 9.20.2.6)
· Topic #6: Performance part: PRS measurement testing (AIs: 9.20.2.2, 9.20.2.4, 9.20.2.6)
· Topic #7: Performance: Work split and timeline  (AI: 9.20)
· Topic # 8: Feature list for positioning enhancements (AI: 7)
Topic #1: Core: Latency reduction of positioning measurement
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2208026
	Qualcomm Incorporated
	Proposal 1: Additional samples for AGC for PRS measurements are not required in case the following conditions are met: 
· PRS bandwidth is within the active BWP and
· the difference between the serving cell SS-RSRP and neighbor cell/TRP PRS-RSRP is within [6] dB.
· If the condition on the power difference is not satisfied, the UE may consume up to four samples to report the measurements.
Proposal 2: The LMF should indicate use of a reduced Rx beam sweeping factor explicitly in the location request, otherwise the default Rx beam sweeping factor is assumed by the UE.
Observation 1: For UEs that support PRS measurements within PPW with capability 1A and/or 1B, the PRS resources measured within each PRS processing window instance must overlap with the front portion of the window, excluding the last T-N ms.
Observation 2: For UEs that support PRS measurements within PPW with capability 1A and/or 1B, processing of PRS resources measured within each PRS processing window instance must be completed within the PRS processing window instance.
Proposal 3: For UEs that support PRS measurements within PPW with capability 1A and/or 1B, the calculation of  considers only unmuted PRS resource instances that meet the applicability conditions and are fully or partially overlapped with the first part of a PRS processing window, excluding the last T-N ms.
Observation 3: If multiple PPWs (corresponding to active BWPs on different CCs) are active at the same time, the PPW instances cannot overlap in time.
Proposal 6: For UEs supporting Capability 1A, RAN4 will specify measurement period requirement for the case when PRS has higher priority than all other signals/channels (per UE) present inside the PRS processing window instances comprising the measurement period. If higher-priority signals/channels (per UE) are present inside any of the PRS processing windows comprising the required measurement period, the measurement period can be extended.
Proposal 7: For UEs supporting Capability 1B, RAN4 will specify measurement period requirement for the case when PRS in FR1 has higher priority than all other signals/channels (in the same band) present inside the PRS processing window instances comprising the measurement period. If higher-priority signals/channels (in the same band) are present inside any of the PRS processing windows comprising the required measurement period, the measurement period can be extended.
Proposal 8: For UEs supporting Capability 2, RAN4 will specify measurement period requirement for the case when PRS in FR1 has higher priority than all other signals/channels (in the same CC) that overlap in time with PRS symbols inside the PRS processing window instances comprising the measurement period. If higher-priority signals/channels (in the same CC) overlap in time with PRS symbols inside any of the PRS processing windows comprising the required measurement period, the measurement period can be extended.
Proposal 9: For UEs supporting Capability 1B or 2, and supporting IBM, RAN4 will specify measurement period requirement for the case when PRS in FR2 has higher priority than all other signals/channels (in the same band) present inside the PRS processing window instances comprising the measurement period. If higher-priority signals/channels (in the same band) are present inside any of the PRS processing windows comprising the required measurement period, the measurement period can be extended.
Proposal 10: For UEs supporting Capability 1B or 2, and supporting CBM, RAN4 will specify measurement period requirement for the case when PRS in FR2 has higher priority than all other signals/channels (in FR2) present inside the PRS processing window instances comprising the measurement period. If higher-priority signals/channels (in FR2) are present inside any of the PRS processing windows comprising the required measurement period, the measurement period can be extended.
Proposal 11: If PRS resources in the DL-PRS assistance data consistently overlap with other DL signals/channels that have higher priority, the measurement requirements do not apply.
Proposal 12: SSB is prioritized over PRS in case of collisions between SMTC and PRS within a processing window.
Proposal 13: The applicability condition on Rx timing difference between the serving cell and a neighbor cell/TRP for PRS measurements within a PPW is , where
·  is the time difference between the start of a slot containing PRS from the neighbor cell/TRP and the start of the closest slot from the serving cell, and
·  is the selected threshold.
Proposal 14: The UE capability to signal the threshold of the applicability condition on Rx timing difference between serving cell and neighbor cells/TRPs for PRS measurements within a PPW includes the values: CP length, ¼ symbol length and ½ slot length.

	R4-2208211
	CATT
	Proposal 1: Introduce a UE capability of parallel performing PRS measurement and RRM measurement in RRC_CONNECTED state. 
Proposal 2: For UE that supports the capability, CSSF for PRS measurement is 1. 
Proposal 3: For UE that doesn’t support the capability, if PPW repetition period is larger than [X], PRS measurement is prioritized, otherwise, SSB is prioritized. 
Proposal 4: The UE capabilities for reduced number of samples and reduced Rx beam sweeping factor in FR2 can also be applied for the PRS measurement without gap. 

	R4-2208212
	CATT
	CR on PRS-RSRP measurement period without gaps

	R4-2208213
	CATT
	CR on PRS-RSRPP measurement period requirements

	R4-2208372
	OPPO
	Proposal 1: For multiple PFLs scenarios, the total measurement period could be optimized as:
   


	R4-2209221
	Huawei, Hisilicon
	Proposal 1: RAN4 waits for RAN1 feedback before deciding whether and how to define requirements for multiple PFLs.
Proposal 2: SSB is always of higher priority than PRS. 
· If a PRS resource is overlapped any symbol for SSB measurement, no measurement period requirement would apply for the PRS resource.
· Otherwise, the measurement period requirements apply for this PRS resource without CSSF.
Proposal 3: For defining collision between PRS and SSB, all symbols used for SSB based BM or RRM measurement on all the CCs and all the MOs should be considered.
Proposal 4: If PPW activation occurs during the measurement, the measurement period can be longer.
Proposal 5: RAN4 waits for RAN1 conclusions before defining possible scheduling restriction for the case when PRS is of lower priority than other DL signals/channels.
Proposal 7: RAN4 to define how expected RTD is calculated for a non-serving cell from expected RSTD and expected RSTD uncertainty.
Proposal 8: Expected RTD for a non-serving cell is defined as max(X1, X2), where 
· X1 = X1’, if X1’ < 0.5 slot; X1 = 1-X1’, otherwise 
· X1’= mod(expected RSTD + expected RSTD uncertainty, slot length)
· X2 = X2’, if X2’ < 0.5 slot; X2 = 1-X2’, otherwise 
· X2’= mod(expected RSTD - expected RSTD uncertainty, slot length)
Proposal 9: UE capability for the maximum RTD include candidate values {CP length, 1/4 symbol, 0.5 slot}.

	R4-2209222
	Huawei, Hisilicon
	CR on requirements for UE Rx-Tx measurement with reduced latency

	R4-2209223
	Huawei, Hisilicon
	CR on RSTD measurement period requirements without gaps

	R4-2210093
	Ericsson
	Proposal #1: Support reduced Rx beam sweeping factor for gapless PRS measurement.
Proposal #2: Measurement period requirement for reduced Rx beam sweeping factor is applied to RSTD, PRS-RSRP, UE Rx-Tx time difference, and DL PRS-RSRPP measurements based on UE capability.
Proposal #3: Support reduced number of samples for PRS measurement within PPW for PRS-RSRP and DL PRS-RSRPP measurements.
Proposal #4: Subject to UE capability, if the LMF requests the UE to optionally measure the same DL PRS resource of a TRP with N different UE Rx TEGs within PPW and report the corresponding multiple RSTD measurements, the measurement period shall be extended.
· For UE that only supports RAN1 Rel-17 feature 27-1-4 and does not support 27-1-4a
· The existing measurement period is scaled by N if UE is requested to measure same PRS resource with N different UE Rx TEGs.
· For UE that supports both RAN1 Rel-17 feature 27-1-4 and 27-1-4a 
· Option 1: The existing measurement period is scaled by  if UE is requested to measure same PRS resource with N different UE Rx TEGs, where k is the value UE reports for 27-1-4a.

	R4-2208727
	ZTE 
	[bookmark: _Hlk102045728]Proposal 1: The agreement on two values {CP length, 0.5 slot} is enough. No other values.

	R4-2208526
	CMCC
	Proposal 1: for PRS measurement outside the measurement gap, the scheduling restriction is proposed as following:
· For the UE indicates that PRS is higher priority than DL signal/channels, there is scheduling restriction
· For UE with capability 1, UE is not expected to receive DL signals/channels of lower priority than PRS in the PPW
· For UE with capability 1A, the scheduling restriction apply to all the serving cells,
· For UE with capability 1B, the scheduling restriction only apply to the serving cells in the same band as the PRS
· For UE with capability 2, UE is not expected to receive DL signals/channels of lower priority than PRS in the PRS symbols inside the PPW
· the scheduling restriction only apply to the serving cells in the same band as the PRS
· For the UE indicates that PRS is lower priority than DL signal/channels, there is no scheduling restriction
Proposal 2: for collision between SSB and PRS, it is proposed to prioritize SSB.

	R4-2208798
	vivo
	Proposal 1: SSB is higher priority than PRS when PRS and SSB collide within PPW.



Open issues and comments collection for 1st round
Sub-topic 1-1: Reduced number of samples for latency reduction 
Issue 1-1-1: One or more conditions under which samples for AGC is reduced or not required for PRS measurements
Agreement at RAN4#2-e (WF in R4-2206979): 
· Additional samples for AGC for PRS measurements are not required in case at least one of the following conditions is met
· PRS bandwidth is within the active BWP and 
· Difference between the serving cell SS-RSRP and neighbor cell/TRP PRS-RSRP is within [6] dB
· Option 1: QC
· Additional samples for AGC for PRS measurements are not required in case the following conditions are met: 
· PRS bandwidth is within the active BWP and
· the difference between the serving cell SS-RSRP and neighbor cell/TRP PRS-RSRP is within [6] dB.
· If the condition on the power difference is not satisfied, the UE may consume up to four samples to report the measurements.
· Recommended WF
· Discuss the proposed conditions
	Company
	Comments

	Qualcomm
	The point of option 1 is that the UE does not know ahead of time whether the power difference condition holds. If Nsample = 1 is requested by the LMF, the UE would assume that the conditions for no additional RxAGC sample are valid and it would attempt to measure PRS in the first sample. If it turns out that the conditions are not met, the UE may have wasted one sample. E.g. the first sample may be saturated. If the first sample cannot be used to set RxAGC for the next sample, at least two extra samples would be needed.
Unfortunately, the only value of Nsample that the LMF can request is Nsample = 1. If the LMF were able to request Nsample = 2, that would indicate to the UE that it can use the first sample for RxAGC. RAN4 could send an LS to RAN2 (cc RAN1) requesting to update the signaling.

	Huawei 
	We agree that when the power difference condition is not met, the first sample cannot be used for measurement, but it can still provide information about the received power and help the measurement on the next sample, so we are not sure if we need M=4 samples or M=2 samples are sufficient. Also, we would like to understand if the issue only occurs when neighbor cell is much stronger than the serving cell which causes the first sample being saturated.
On the proposal to allow LMF to request Nsample = 2, we are not sure if it can help because LMF does not know if the AGC related conditions are met or not, so if it requests Nsample=1, the issue still exists. 

	CATT
	The third bullet in option 1 is not aligned with the previous agreement and our understanding. But based on QC’s clarification, we are fine to add the LMF indication for Nsample = 2.  

	Intel
	We agree that the power imbalance needs the more time for AGC. But it is better to back to the legacy  requirements (e.g. Nsample =4) instead of other candidates. 

	Ericsson
	We are fine with option 1. 

	Nokia
	We are fine with the first two bullets. About the third bullet, this is a feature of reduced number of samples. If the condition on the power difference is not satisfied, the UE may consume an additional one sample to report the measurements. (Nsample =2)

	MTK
	We support option 1, we also think power imbalance value can’t adjust UE behavior.

	vivo
	For the third bullet, we have the same concern with Huawei that the LMF may have no idea about the AGC related condition.


Issue 1-1-2: Need for LMF to configure the UE to measure with a reduced Rx beam sweeping factor
· In RAN4#102-e RAN4 sent LS to RAN1 in R4-2206980, LS on lower Rx beam sweeping factor for latency improvement
· Option 1: QC
· The LMF should indicate use of a reduced Rx beam sweeping factor explicitly in the location request, otherwise the default Rx beam sweeping factor is assumed by the UE.
· Recommended WF
· Discussion on hold until RAN4 receives RAN1 LS response.
	Company
	Comments

	Qualcomm
	Option 1.

	OPPO
	Agree with recommended WF, we can wait for RAN1 LS response. 

	Huawei 
	Support the Recommended WF

	CATT
	Wait for RAN1 response. 

	Intel
	Support the recommended WF.

	Ericsson
	We are fine with option 1. But RAN4 should wait for RAN1 reply LS before taking formal decision.

	Nokia
	Support the recommended WF.
But this process needs more clarify whether LMF knows whether reduced RX beam sweeping is possible in a UE RX.  ‘LMF should indicate’ means if LFM requests UE to reduce RX beam sweeping?

	MTK
	Agree with recommended WF.

	vivo
	Agree with the Recommended WF.



Sub-topic 1-2: PRS measurements without gaps
Issue 1-2-1A: Rx beam sweeping for gapless PRS measurement in FR2
· Option 1: CATT, E///
· Support reduced Rx beam sweeping factor for gapless PRS measurement
· Option 1A: Ericsson
· Measurement period requirement for reduced Rx beam sweeping factor is applied to RSTD, PRS-RSRP, UE Rx-Tx time difference, and DL PRS-RSRPP measurements based on UE capability.
· Recommended WF
· Discuss the proposals
	Company
	Comments

	Qualcomm
	Option1 is fine. The capability applies to measurements with gaps and without gaps.

	OPPO
	Agree with option 1.

	Huawei 
	Support the option 1 and 1A.

	CATT
	Support option 1 and 1A. The capability applied to measurement with/without gap and applied to all the DL measurement types. 

	Intel
	Option 1 is true if UE support both gapless PRS measurement and reduced beam sweeping capability.

	Ericsson
	Option 1.

	Nokia
	Agree with option-1

	MTK
	Support option 1.

	vivo
	Agree with Option 1.


Issue 1-2-1B: Impact of TEGs
· Option 1: E///
· Subject to UE capability, if the LMF requests the UE to optionally measure the same DL PRS resource of a TRP with N different UE Rx TEGs within PPW and report the corresponding multiple RSTD measurements, the measurement period shall be extended.
· For UE that only supports RAN1 Rel-17 feature 27-1-4 and does not support 27-1-4a
· The existing measurement period is scaled by N if UE is requested to measure same PRS resource with N different UE Rx TEGs.
· For UE that supports both RAN1 Rel-17 feature 27-1-4 and 27-1-4a 
· The existing measurement period is scaled by  if UE is requested to measure same PRS resource with N different UE Rx TEGs, where k is the value UE reports for 27-1-4a.
· Recommended WF
· Discuss the proposals
	Company
	Comments

	Qualcomm
	This issue is being discussed in email thread 210. We can follow the same conclusion here. It should be independent of the number of samples.

	Huawei 
	Support the option 1.
We understand the scaling for measurement within MG is discussed in email #217, and technically, we think same scaling should be applied for measurement within MG and outside MG.

	CATT
	Support option 1. The impact of TEG on the measurement period applies to both the measurements with gap and without gap. 

	Ericsson
	We are fine to follow the conclusion in thread 217 on issue 1-1-3 provided that the conclusion is valid also for gapless PRS measurement. 

	Nokia
	Support option 1 to consider the measurement period extension for TEG. 

	MTK
	Support option 1.

	vivo
	We are fine with Option 1.



Issue 1-2-1C: Applicable number of PFLs
Note: RAN4 LS to RAN1 in R4-2207098: LS on applicable number of PFL for gapless PRS measurement
· Option 1: HW
· RAN4 waits for RAN1 feedback before deciding whether and how to define requirements for multiple PFLs.
· Recommended WF
· Discuss on hold until RAN4 receives RAN1 LS reply. 
	Company
	Comments

	Qualcomm
	Support the recommended WF

	OPPO
	Agree with recommended WF. 

	Huawei 
	Support the Recommended WF

	CATT
	Wait for RAN1 response. 

	Intel
	Support the recommended WF.

	Ericsson
	We are fine with recommended WF.

	Nokia
	Support the recommended WF

	MTK
	Support the recommended WF.

	vivo
	Agree with the Recommended WF.



Issue 1-2-1D: PRS measurements within PPW with capability 1A and/or 1B
· Option 1: QC
· For UEs that support PRS measurements within PPW with capability 1A and/or 1B, the calculation of  considers only unmuted PRS resource instances that meet the applicability conditions and are fully or partially overlapped with the first part of a PRS processing window, excluding the last T-N ms.
· Recommended WF
· Discuss the proposals
	Company
	Comments

	Qualcomm
	We support option 1.

	OPPO
	Needs further discussion. The assumptions behind option 1 are that PRS resources are located at the first N ms of PPW, and the remaining T-N ms of PPW is for PRS processing. Not sure whether this is the common understanding.

	Huawei 
	Suggest FFS and waiting for RAN1 conclusion.
Option 1 is assuming PPW is partitioned into 2 parts, first part is PRS sampling and second part is for PRS processing. We understand such assumption is being discussed in RAN1 has not been agreed yet. RAN4 should wait for RAN1 conclusion before discussing option 1.

	CATT
	The calculation of   has considered UE capability {N, T} in which {N,T} refers to the definition of RAN1, in our understanding, it is clear enough, so we are not sure whether the clarification is needed. If companies think there are confusions in the current wording, we are fine to further clarify. But the capability {N, T} is independent with the PRS priority capability and can apply to capability 1A, 1B and capability 2. So we think issue should not be limited to capability 1A and 1B. 

	Intel
	Can be FFS. Generally the requirements under such overlapping can be extended.

	Ericsson 
	This issue is still under discussion in RAN1. RAN4 should wait until RAN1 makes an agreement on buffering capability for DL PRS processing outside MG.

	Nokia
	It is unclear how to determine the sample period N, and processing T-N. The legacy {N,T} and PRS processing may not be reused for the PPW, because the RX PRS is more aligned in PPW comparing to MG. Monitor RAN1 to define such UE behavior firstly. 

	MTK
	We can follow the tentative agreement from RAN1 with adding brackets.

	vivo
	In our knowledge, this issue is also being discussed in RAN1. We understand there is no need to strict that UE must process the PRS resource in the PPW which would cause the inflexibility and complexity of measurement without gaps. We are fine with waiting for the RAN1 conclusion.




Issue 1-2-1E: CSSF outside MG
· Option 1: CATT
· Introduce a UE capability of parallel performing PRS measurement and RRM measurement in RRC_CONNECTED state.
· For UE that supports the capability, CSSF for PRS measurement is 1.
· For UE that doesn’t support the capability, if PPW repetition period is larger than [X], PRS measurement is prioritized, otherwise, SSB is prioritized.
· Recommended WF
· Discuss the proposals
	Company
	Comments

	Qualcomm
	The proposal in option 1 needs to be clarified. SSB and PRS cannot be measured concurrently within a PPW. Note that the UE capability for parallel processing of RRM and PRS measurements in RRC_INACTIVE does not mean that the UE can measure/process SSB and PRS simultaneously when they overlap in time. 

	OPPO
	Agree that UE cannot perform PRS and RRM in parallel, that’s why priority rules between PRS and SSB are needed.

	Huawei 
	We suggest to discuss this issue together with Issue 1-2-1G.
Our proposal is that for CONNECTED mode, the requirements are defined with CSSF=1 if SSB and PPW does not overlap in time, otherwise SSB is prioritized and PRS measurement requirements do not apply.

	CATT
	Firstly we need to clarify the relation between CSSF discussion and PRS/SSB collision discussion (issue 1-2-1G). In our initial understanding, the CSSF outside gap is for the case that the DL resources (SSB and PRS) can be received simultaneously and the measurement requirements are extended due to measurement engine limit. So we suggest defining the similar capability as RRC_INACTIVE state to indicate whether UE has dedicated engine for PRS measurement. But we are also fine to always define CSSF = 1 when SSB and PRS can be received simultaneously (i.e. not overlapped). 
But if we are going to discuss the PRS/SSB collision when the resources are overlapped within PPW and the SSB and PRS cannot be received simultaneously as discussed in issue 1-2-1G, we are also fine to always prioritize SSB measurement. 

	Intel
	Can be FFS. We don’t think need to define the capability of the super UE who can measure PRS and SSB simultaneously. 

	Ericsson
	SSB prioritized over PRS is a simpler solution.

	Nokia
	The Rel-17 RX priority has been determined; it would be hard to add a new capability. However, this can be considered for further enhancement for later release (i.e with Rel-18 multiple RX chains.)

	MTK
	In RAN4 we focus on the minimum requirements, hence this capability can be FFS

	vivo
	This issue is related to Issue 1-2-1G. We suggest that when the SSB and PRS is collision within PPW, the SSB shall have higher priority.



Issue 1-2-1F: Scheduling restriction
· Option 1: HW
· RAN4 waits for RAN1 conclusions before defining possible scheduling restriction for the case when PRS is of lower priority than other DL signals/channels.
· Option 2: CMCC
· for PRS measurement outside the measurement gap, the scheduling restriction is proposed as following:
· For the UE indicates that PRS is higher priority than DL signal/channels, there is scheduling restriction
· For UE with capability 1, UE is not expected to receive DL signals/channels of lower priority than PRS in the PPW
· For UE with capability 1A, the scheduling restriction apply to all the serving cells,
· For UE with capability 1B, the scheduling restriction only apply to the serving cells in the same band as the PRS
· For UE with capability 2, UE is not expected to receive DL signals/channels of lower priority than PRS in the PRS symbols inside the PPW
· the scheduling restriction only apply to the serving cells in the same band as the PRS
· For the UE indicates that PRS is lower priority than DL signal/channels, there is no scheduling restriction
· Recommended WF
· Discuss the proposals
	Company
	Comments

	Qualcomm
	Option 1

	OPPO
	Both options are fine for us.

	Huawei
	Option 1.
On option 2, the first bullet is correct but it was already agreed and captured in the spec; the second bullet is being discussed in RAN1, and RAN4 should wait for the conclusion instead of opening the same discussion.

	CATT
	For the scheduling restriction when PRS is higher priority mentioned in option 2, it seems it has been defined in the specification in last meeting? 
For the scheduling restriction when PRS is lower priority, we are fine with both options (we understand there is no scheduling restriction but we are fine to wait for RAN1 conclusion). 

	Intel
	Option 1. 

	Ericsson
	Scheduling restriction when PRS is prioritized over other DL signals/channels has already been agreed. In our understanding for the case when PRS is not prioritized over other DL signals/channels no scheduling restriction apply. 

	CMCC
	We are fine to wait RAN1 conclusion.

	Nokia
	Support Option-1 

	MTK
	Support Option 1. Wait for RAN1

	vivo
	We are fine with Option 1.



Issue 1-2-1G: PRS/SSB collision within PPW
· Option 1: QC, HW, CMCC, vivo
· SSB is prioritized over PRS in case of collisions between SMTC and PRS within a processing window.
· Option 1A: HW
· If a PRS resource is overlapped any symbol for SSB measurement, no measurement period requirement would apply for the PRS resource.
· Otherwise, the measurement period requirements apply for this PRS resource without CSSF.
· For defining collision between PRS and SSB, all symbols used for SSB based BM or RRM measurement on all the CCs and all the Mos should be considered.
· Recommended WF
· Discuss the proposals
	Company
	Comments

	Qualcomm
	We support option 1. It should be clarified that for capabilities 1A/1B, the collision should be between SMTC and the PPW.

	OPPO
	Support option 1.

	Huawei 
	Support option 1 and 1A.
We think SSB measurement is essential for UE’s connection to the NW, so we support the general principle to prioritize SSB measurement, i.e. option 1. Option 1A includes further details for the requirements based on the principle of option 1. 

	CATT
	Support option 1a. If PRS resources are overlapped with SSB symbols, the SSB measurement is prioritized and the PRS measurement requirements don’t apply. If the PRS resources are not overlapped with SSB, the PRS measurement requirements apply with CSSF =1. 

	Intel
	Option 1 is supported.

	Ericsson
	Support option 1. 

	CMCC
	Support option 1

	Nokia
	Support option 1

	MTK
	Fine with option 1.

	vivo
	Support option 1.



Issue 1-2-1H: PPW activation impact
· NOTE: Related agreement in WF in R4-2206979 (Issue 1-2-1J: MG/PPW reconfiguration/activation)
· Option 1: HW
· If PPW activation occurs during the measurement, the measurement period can be longer.
· Recommended WF
· Discuss the proposal
	Company
	Comments

	Qualcomm
	We support option 1. In fact, 38.133 section 9.9.2.7 for RSTD measurements without gaps states the following: “If during the measurement period of one or more positioning frequency layers, the MG pattern is reconfigured or PPW is reactivated, the measurement period can be longer.”
The crossed-out part should be removed and similar statements should be added to the corresponding sections for the other NR positioning measurements.

	OPPO
	Support option 1.

	Huawei 
	Support option 1.
We also agree with QC that the crossed-out part should be removed and similar statements should be added to the corresponding sections for the other NR positioning measurements.

	CATT
	Support option 1. 

	Intel
	Option 1

	Ericsson
	Fine with option 1. Agree with Qualcomm suggestion. 

	Nokia
	Support option 1 and also fine with QC proposal.

	MTK
	Support option 1 with considering QC suggestion.

	vivo
	Agree with option 1. Considering the PPW may be activated by gNB via DL MAC CE during the measurement, it is feasible to clarify that the measurement period can be longer in the spec.



Issue 1-2-2: Conditions of PRS measurement outside the MG
Response LS to RAN1/2 in R4-2206981: LS reply on condition of PRS measurement outside the MG
· Option 1: HW
· RAN4 to define how expected RTD is calculated for a non-serving cell from expected RSTD and expected RSTD uncertainty.
· Expected RTD for a non-serving cell is defined as max(X1, X2), where 
· X1 = X1’, if X1’ < 0.5 slot; X1 = 1-X1’, otherwise 
· X1’= mod(expected RSTD + expected RSTD uncertainty, slot length)
· X2 = X2’, if X2’ < 0.5 slot; X2 = 1-X2’, otherwise 
· X2’= mod(expected RSTD - expected RSTD uncertainty, slot length)
· UE capability for the maximum RTD include candidate values {CP length, 1/4 symbol, 0.5 slot}.
· Option 2: QC
· The applicability condition on Rx timing difference between the serving cell and a neighbor cell/TRP for PRS measurements within a PPW is , where
·  is the time difference between the start of a slot containing PRS from the neighbor cell/TRP and the start of the closest slot from the serving cell, and
·  is the selected threshold.
· The UE capability to signal the threshold of the applicability condition on Rx timing difference between serving cell and neighbor cells/TRPs for PRS measurements within a PPW includes the values: CP length, ¼ symbol length and ½ slot length.
· Option 3: ZTE
· The agreement on two values {CP length, 0.5 slot} is enough
· Recommended WF
· Discuss the proposals
	Company
	Comments

	Qualcomm
	We support option 2. Our understanding is that options 1 and 2 are the same. It can be discussed if it’s necessary to include the equations in option 1 in the specification.

	OPPO
	For RTD threshold, we can support {CP length, 1/4 symbol, 0.5 slot}.
For RTD calculation in option 1, seems X1 and X2 are always smaller than 0.5 slot. Then all neighbouring cell/TRPs can be measured outside gap for UE supporting 0.5 slot RTD threshold?

	Huawei 
	Option 1.
On option 2, we agree that option 1 and 2 are quite similar, but one difference is that UE does not know  in option 2, but it only knows expected RSTD and uncertainty in option 1. 
It can happen that the neighbor cell and serving cell fulfill the condition in option 2, i.e. , but LMF configures expected RSTD = 0 and uncertainty = 32us (which is larger than ). In this case if we follow option 1, UE knows that the sync condition is not met so it can choose not to measure the resource, but if follow option 2, UE does not know if the sync condition is met or not, so should hte UE measure the PRS resource or not? 
On option 3, we understand CP and 0.5*slot are two extreme values, and we support add some values in the middle ground like 1/4* symbol
To OPPO, yes, the intention is that some UE may be able to measure in the way as in Rel-16 without any sync condition.

	CATT
	Prefer option 2. We think the intention of option 1 and option 2 are similar but we are not sure whether the formula in option 1 is needed. 

	Ericsson
	We understand that option 1/2 gives more flexibility. And option 3 is based on previous agreement on this issue. Therefore we are fine with both option 2 and option 3.

	Nokia
	We propose to consider a symbol-level TD . For positioning measurement, CP-length TD confines the number of target cells limited. A symbol-level TD is realistic. It can be a half or a quarter of a symbol.

	vivo
	We support option 2. In addition, we understand it may be better to consider 1/2 symbol length for higher SCS.

	ZTE
	Prefer Option 3 to reduce signaling overhead. No strong view.




Issue 1-2-3: Measurement requirements when PRS collides with other DL signals/channels

· Option 1: QC
· For UEs supporting Capability 1A, RAN4 will specify measurement period requirement for the case when PRS has higher priority than all other DL signals/channels (per UE) present inside the PRS processing window instances comprising the measurement period. If higher-priority DL signals/channels (per UE) are present inside any of the PRS processing windows comprising the required measurement period, the measurement period can be extended.
· For UEs supporting Capability 1B, RAN4 will specify measurement period requirement for the case when PRS in FR1 has higher priority than all other DL signals/channels (in the same band) present inside the PRS processing window instances comprising the measurement period. If higher-priority DL signals/channels (in the same band) are present inside any of the PRS processing windows comprising the required measurement period, the measurement period can be extended.
· For UEs supporting Capability 2, RAN4 will specify measurement period requirement for the case when PRS in FR1 has higher priority than all other DL signals/channels (in the same CC) that overlap in time with PRS symbols inside the PRS processing window instances comprising the measurement period. If higher-priority signals/channels (in the same CC) overlap in time with PRS symbols inside any of the PRS processing windows comprising the required measurement period, the measurement period can be extended.
· For UEs supporting Capability 1B or 2, and supporting IBM, RAN4 will specify measurement period requirement for the case when PRS in FR2 has higher priority than all other DL signals/channels (in the same band) present inside the PRS processing window instances comprising the measurement period. If higher-priority DL signals/channels (in the same band) are present inside any of the PRS processing windows comprising the required measurement period, the measurement period can be extended.
· For UEs supporting Capability 1B or 2, and supporting CBM, RAN4 will specify measurement period requirement for the case when PRS in FR2 has higher priority than all other DL signals/channels (in FR2) present inside the PRS processing window instances comprising the measurement period. If higher-priority DL signals/channels (in FR2) are present inside any of the PRS processing windows comprising the required measurement period, the measurement period can be extended.
· If PRS resources in the DL-PRS assistance data consistently overlap with other DL signals/channels that have higher priority, the measurement requirements do not apply.

	Company
	Comments

	Qualcomm
	Option 1 basically says that RAN4 will define a precise measurement period requirements assuming PRS does not collide with other higher-priority signals. If there are collisions, the measurement period is extended. The bullet points differentiate on the scope of the prioritization depending on the type UE capability (1A/1B/2) and PRS in FR1 or FR2.

	Huawei 
	We support the first 3 bullets and the last one.
On the 4th and 5th bullets, they are related to sub-topic 3-1. We are in principle fine but one question is that should we differentiate 1B and 2? The descriptions seems to be for 1B but not for 2. 

	CATT
	We are fine the principle in option 1, but we think the following general description in the current specification is enough. 
“The requirements in this section apply provided UE indicate that PRS is higher priority than other signals within PRS processing window. ”

	Intel
	The general principle seems reasonable. But we suggest to decouple this issue to the several more specific sub-issues which are overlapped with this (e.g. 3-1, 1-2-1G, …)

	Ericsson
	Bullet 1: Fine.
Bullet 2: Fine.
Bullet 3: Fine.
Bullet 4: Fine.
Bullet 5: This issue is related to LS reply to RAN1 on additional dropping rule for cap 1B and cap 2 UEs discussed in Issue 3-1-1. Follow the conclusion.
Bullet 6: In our understanding the UE capable of gapless PRS measurement is also configured with priority states. Depending on the priority state if PRS is lower priority than other DL signals/channels then the measurement period requirements do not apply.

	Nokia
	We are fine with the first three bullets. In the fourth bullet, IBM is defined for inter-band CA usecase. The fourth bullet just comments on the priority in the same band, we don’t see IBM related behavior.  

	vivo
	We are fine with the first three bullets. In fact, in the 38.133 Section 9.9.1.2, the following details has been stated: “
	The requirements for RSTD, PRS-RSRP, UE Rx-Tx time difference, and PRS-RSRPP measurement without measurement gaps specified in clauses 9.9.2.6, 9.9.3.6, 9.9.4.6 and 9.9.x1.6 shall apply provided that:
UE is configured with PPW,
No active BWP switching occurs during PPW,
PRS is within PPW and do not overlap with other signals/channels of higher priority,
Receive timing difference between the serving cell and a neighbor cell PRS ≤ Threshold; Threshold = {CP length, 0.5 slot}, other options are not precluded,
SCS of PRS within PPW and SCS of DL active BWP are the same.”


 
The highlighted part has specified that only when the PRS do not overlap with other signals/channels of high priority, the requirement can apply.
For the fourth and fifth bullet, we understand this is related to Issue 3-1-1. 




Sub-topic 1-3: Measurement gaps enhancement for PRS measurements
Issue 1-3-1: Optimization of PRS measurements with gaps

· Option 1: OPPO
· For multiple PFLs scenarios, total measurement period could be optimized as below:
   
     
· Recommended WF
· Discuss the proposal
	Company
	Comments

	Qualcomm
	We understand the intention behind option 1 but we don’t think the proposed optimization should be pursued. Certainly, it could not apply in general, for backward compatibility. Also, we believe there are some cases in which the optimization would violate the processing assumptions of the UE.

	OPPO
	This optimization is generic for multiple PFL scenarios. For backward compatibility issue, we are fine to apply this optimized requirement when low latency capability is reported by UE or requested by LMF.

	Huawei 
	Same view as QC.

	Intel
	Such optimization can be FFS with low priority. 

	Ericsson
	Do not support option 1.

	Nokia
	FFS.

	
	




Sub-topic 1-4: Draft CRs
· Comments are invited for draft CRs under this topic in the following sub-section:

CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2208212 (CR on PRS-RSRP measurement period without gaps, CATT)
	Huawei:
Change #1 is pending on issue 1-2-1E.
Change#4 may need to be updated based on 1-2-1H.
Change#5 is overlapping with our CR R4-2209220, and we understand it is supposed to be included in a common CR for all PRS measurements based on the work split in R4-2206983 agreed in last meeting.
Other changes are OK.

	
	Ericsson: 
In general the CR looks fine apart from the text related to CSSF. CSSF considers the UE has capability to perform RRM measurement and PRS measurement in parallel as in RRC_INACTIVE state. This can be agreed if the UE capability is agreed.


	
	

	
	

	
	

	R4-2208213 (CR on PRS-RSRPP measurement period requirements) CATT
	Huawei:
Currently 9.9.6.5 is referring to PRS-RSRP requirements, and 9.9.6.6 contains full requirements. We suggest to use same approach for the two clauses. We have no strong view but for simplicity and easy maintenance in future, we slightly prefer the approach of 9.9.6.5.
If this is agreeable, Change#3-7 are not needed.

	
	CATT: we are fine to use the same approach as 9.9.6.5, and in this case, the whole section 9.9.6.6 should be removed and add a same clarification as 9.9.6.5. 

	
	Ericsson: 
In general the CR looks fine apart from the text related to CSSF. CSSF considers the UE has capability to perform RRM measurement and PRS measurement in parallel as in RRC_INACTIVE state. This can be agreed if the UE capability is agreed.

	
	

	
	

	R4-2209222( CR on requirements for UE Rx-Tx measurement with reduced latency, Huawei, Hisilicon)
	Ericsson:
Impact of TEG on measurement period requirement is not aligned with the agreement on Issue 1-3-1 in R4-2206997.

	
	Qualcomm: The scaling factor when multiple TEGs are requested is not captured correctly. Also depends on a related issue in thread 217. The change of T_last is not backward compatible with Rel-16. To avoid issues, it should only be applied when N_sample < 4 is requested.

	
	

	
	

	
	

	R4-2209223 (CR on RSTD measurement period requirements without gaps, Huawei, Hisilicon)
	Ericsson:
Impact of TEG on measurement period requirement is not aligned with the agreement on Issue 1-3-1 in R4-2206997.

	
	Qualcomm: The scaling factor when multiple TEGs are requested is not captured correctly. Also depends on a related issue in thread 217.
Was there an agreement for this:  =  +  ?
Shouldn’t the sentence below be added in section 9.9.1.2 instead of 9.9.2.7?
The measurement requirements in this clause apply, provided that the PRS resource is not overlapped any symbol for SSB based RLM/BFD/CBD/L1-RSRP/L1-SINR measurement on any CC or for SSB based RRM measurement on any MO that are measured outside measurement gaps.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Summary for 1st round 
Sub-topic 1-1: Reduced number of samples for latency reduction 
Issue 1-1-1: One or more conditions under which samples for AGC is reduced or not required for PRS measurements
· Tentative agreements:
· Additional samples for AGC for PRS measurements are not required in case the following conditions are met: 
· PRS bandwidth is within the active BWP and
· the difference between the serving cell SS-RSRP and neighbor cell/TRP PRS-RSRP is within [6] dB.

· FFS: Number of samples if the condition on the power difference is not satisfied.
· Candidate options:
If the condition on the power difference is not satisfied the UE may consume up to N number of samples (Nsample) to report the measurements.
· Option 1:
· Nsample = 4
· Option 2:

· Nsample = 2
· Recommendations for 2nd round: 
· Further discuss the Nsample if the condition on the power difference is not satisfied.
Issue 1-1-2: Need for LMF to configure the UE to measure with a reduced Rx beam sweeping factor
· Tentative agreements:
· Discussion on hold until RAN4 receives response from RAN1 on the RAN4 sent LS to RAN1 in R4-2206980.
· Recommendations for 2nd round: 
· No further discussion in 2nd round unless RAN4 receives RAN1 reply during 2nd round.
Sub-topic 1-2: PRS measurements without gaps
Issue 1-2-1A: Rx beam sweeping for gapless PRS measurement in FR2
· Tentative agreements:
· Support reduced Rx beam sweeping factor for gapless PRS measurement:
· Measurement period requirement for reduced Rx beam sweeping factor is applied to RSTD, PRS-RSRP, UE Rx-Tx time difference, and DL PRS-RSRPP measurements based on UE capability.
· Recommendations for 2nd round: 
· None; no open issue
Issue 1-2-1B: Impact of TEGs
· Tentative agreements:
· Impact of TEGs on PRS measurement period for PRS measurement without gap follows the conclusion on impact of TEGs on PRS measurement period for PRS measurement with gap discussed under [103-e][217] NR_pos_enh_2 (issue 1-1-3).
· Recommendations for 2nd round:
· None; no open issue
Issue 1-2-1C: Applicable number of PFLs
· Tentative agreements:
· Discussion on hold until RAN4 receives response from RAN1 on the RAN4 sent LS to RAN1 in R4-2207098.
· Recommendations for 2nd round: 
· No further discussion in 2nd round unless RAN4 receives RAN1 reply during 2nd round.
Issue 1-2-1D: PRS measurements within PPW with capability 1A and/or 1B
· Tentative agreements:
· Discussion on hold until RAN1 discussion is concluded. 
· Recommendations for 2nd round: 
· No further discussion in 2nd round.

Issue 1-2-1E: CSSF outside MG
· Tentative agreements:
· Related to issue 1-2-1G:
· Do not introduce a UE capability of parallel performing PRS measurement and RRM measurement in RRC_CONNECTED state
· Recommendations for 2nd round: 
· No further discussion in 2nd round.
Issue 1-2-1F: Scheduling restriction
· Tentative agreements:
· Discussion on hold until RAN1 discussion is concluded. 
· Recommendations for 2nd round: 
· No further discussion in 2nd round.
Issue 1-2-1G: PRS/SSB collision within PPW
· Tentative agreements:
· SSB is prioritized over PRS in case of collisions between SMTC and PRS within a processing window.
· If a PRS resource is overlapped any symbol for SSB measurement, no measurement period requirement would apply for the PRS resource.
· Otherwise, the measurement period requirements apply for this PRS resource without CSSF.
· For defining collision between PRS and SSB, all symbols used for SSB based BM or RRM measurement on all the CCs and all the MOs should be considered.
· Recommendations for 2nd round: 
· No further discussion in 2nd.
Issue 1-2-1H: PPW activation impact
· Tentative agreements:
· If PPW activation occurs during the measurement, the measurement period can be longer.
· In 38.133, sections on PRS measurement without gaps following is added/updated:
· If during the measurement period of one or more positioning frequency layers, the PPW is reactivated, the measurement period can be longer
· Recommendations for 2nd round:
· No further discussion in 2nd.
Issue 1-2-2: Conditions of PRS measurement outside the MG
· GTW agreements:
· Use Option 2 as baseline for further refinement
· The expected RSTD and expected RSTD uncertainty should be taken into account in defining the condition.
· Further discuss the third values on top of CP length and 0.5 slot
· Alternative 1: 1/4 symbol
· Alternative 2: 1/2 symbol
· Candidate options:
· Further refinement of Option 2.
· Select third value on top of CP length and 0.5 slot out of the following two alternatives:
· Alternative 1: 1/4 symbol
· Alternative 2: 1/2 symbol
· Recommendations for 2nd round: 
· Discuss the candidate options
Issue 1-2-3: Measurement requirements when PRS collides with other DL signals/channels
· Tentative agreements:
· The requirements in this section apply provided UE indicate that PRS is higher priority than other signals within PRS processing window
· For UEs supporting Capability 1A, RAN4 will specify measurement period requirement for the case when PRS has higher priority than all other DL signals/channels (per UE) present inside the PRS processing window instances comprising the measurement period. If higher-priority DL signals/channels (per UE) are present inside any of the PRS processing windows comprising the required measurement period, the measurement period can be extended.
· For UEs supporting Capability 1B, RAN4 will specify measurement period requirement for the case when PRS in FR1 has higher priority than all other DL signals/channels (in the same band) present inside the PRS processing window instances comprising the measurement period. If higher-priority DL signals/channels (in the same band) are present inside any of the PRS processing windows comprising the required measurement period, the measurement period can be extended.
· For UEs supporting Capability 2, RAN4 will specify measurement period requirement for the case when PRS in FR1 has higher priority than all other DL signals/channels (in the same CC) that overlap in time with PRS symbols inside the PRS processing window instances comprising the measurement period. If higher-priority signals/channels (in the same CC) overlap in time with PRS symbols inside any of the PRS processing windows comprising the required measurement period, the measurement period can be extended.
· Bullets #4 and #5 in Option 1 are discussed in issue 3-1-1.
· Bullet #6 in Option 1 is already captured in section 9.9.1.2, 38.133. 
· Recommendations for 2nd round:
· No further discussion
Sub-topic 1-3: Measurement gaps enhancement for PRS measurements
Issue 1-3-1: Optimization of PRS measurements with gaps
· Tentative agreements:
· No further optimization for PRS measurements with gaps for multiple PFLs scenarios is done in R17.
· Recommendations for 2nd round:
· No further discussion in 2nd.
Discussion on 2nd round (if applicable)


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

	R4-2209227
	Huawei, Hisilicon
	Proposal 1: RAN4 to define measurement requirements when POS MG are activated with the assumptions that POS MG can only be used for PRS measurement.
Proposal 2: RAN4 to define measurement requirements when POS MG(s) are activated with the assumptions that only one POS MG can activated at a time.
Proposal 3: RAN4 to define measurement requirements with the assumptions that legacy MG or POS MG is not used for PRS measurement when PPW is activated. 

	R4-2209228
	Huawei, Hisilicon
	CR to introduce per-FR MG for PRS measurement

	R4-2209787
	Ericsson Inc.
	CR: Correction to RSTD and UE Rx-Tx measurement period requirement in RRC connected state



Open issues and comments collection for 1st round
Sub-topic 2-1: Requirements for pre-configured MG for positioning
· Option 1: HW
· RAN4 to define measurement requirements when POS MG are activated with the assumptions that POS MG can only be used for PRS measurement.
· RAN4 to define measurement requirements when POS MG(s) are activated with the assumptions that only one POS MG can activated at a time.
· RAN4 to define measurement requirements with the assumptions that legacy MG or POS MG is not used for PRS measurement when PPW is activated.
· Recommended WF
· Discuss the proposals
	Company
	Comments

	Qualcomm
	RAN4 may need to address scenarios where multiple ways of performing measurements, with gaps and PPW, would be possible. However, for PPWs there are still some unanswered questions about applicability (number of PFLs) and processing capabilities. We suggest waiting until the framework for PRS measurements within PPW has been finalized before trying to address interactions between PPW and measurement gaps. 

	OPPO
	Support the first bullet, only one POS MG can be activated since the combination of POS MG and concurrent gaps is not considered in R17.
FFS the second bullet, we think legacy MG can be configured for RRM measurements, but the legacy MG is not expected to be fully overlapped with PPW.

	Huawei 
	Option 1.
To QC, we agree that multiple PFL and processing capability for PRS measurement outside MG are still pending, but we understand option 1 is orthogonal to theses issue. The first two bullets of option 1 are related to POS MG, and they have nothing to do with measurement outside MG. The last bullet is suggesting UE is not supposed to measure PRS both within MGs and outside MG (in PPW).
To OPPO, the intention of the second sub-bullet is that when we have PPW activated, UE will not perform PRS measurement with legacy MG. UE should still perform RRM measurement with legacy MG.

	CATT
	Before deciding this issue, we would like ask for clarification on the main bullet in option 1 what’s the UE behavior if there is gap-based RRM measurement during the PRS measurement period? 

	Intel
	Option 1 is fine for us. But we thought the other conditions (e.g. PFLs) shall be considered.

	Ericsson
	Support option 1.

	Nokia
	We are fine with option-1. This proposal means that there is no requirement when both PPW and (pos-)MG are activated. The proposal is only about requirement, a question is if activations of both PPW and (pos-)MG are possible or not, that is under RAN1/2 discussion.

	vivo
	We agree with Option 1. When the PPW is activated, UE only needs to perform PRS measurement within PPW instead of measurement gap.




Sub-topic 2-2: Draft CRs
· Comments are invited for draft CRs under this topic in the following sub-section:

CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2209228 (CR to introduce per-FR MG for PRS measurement, Huawei, Hisilicon)
	Ericsson: CR looks fine. Has implemented agreement on per-FR MG.

	
	

	
	

	
	

	
	

	R4-2209787 (Correction to RSTD and UE Rx-Tx measurement period requirement in RRC connected state, Ericsson Inc.)
	Huawei: the changes are overlapping with our CR R4-2209220, and we understand they are supposed to be included in a common CR for all PRS measurements based on the work split in R4-2206983 agreed in last meeting.
Technically, we understand P should be the number of Rx TEGs UE is requested to measure for the same PRS resource, instead of number of Rx TEGs UE supports.

	
	Qualcomm: The scaling factor when the UE supports simultaneous measurements for multiple TEGs is not yet agreed. The definition of P is incorrect. Some of the definitions are missing in 9.9.4.5.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




Summary for 1st round 
Sub-topic 2-1: Requirements for pre-configured MG for positioning
· Tentative agreements: 
· None
· Candidate options:
· Option 1: HW
· RAN4 to define measurement requirements when POS MG are activated with the assumptions that POS MG can only be used for PRS measurement.
· RAN4 to define measurement requirements when POS MG(s) are activated with the assumptions that only one POS MG can activated at a time.
· RAN4 to define measurement requirements with the assumptions that legacy MG or POS MG is not used for PRS measurement when PPW is activated.
· Recommendations for 2nd round:
· Continue discussion in 2nd. Proponent clarify the issues raised during the first round.
Discussion on 2nd round (if applicable)

Topic #3: Core: Others
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2208216
	CATT
	Proposal 1: 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 will be affected. But RAN4 understand this is not a typical case. 

	R4-2209229
	Huawei, Hisilicon
	CR on scheduling restriction for PRS-RSRPP measurement

	R4-2210096
	Ericsson
	Observation 1: Use of the same Rx beam across multiple FR2 bands where in one FR2 band it is receiving DL signals/channels and in the other FR2 band it is receiving DL PRS, falls under common beam management (CBM) in DL inter-band CA in FR2.
Observation 2: At RAN#95e, the objective on CBM in DL inter-band CA in FR2 was removed from Rel-17 WI, “Further enhancements of NR RF requirements for frequency range 2 (FR2)”.
The following is proposed for agreement:
Proposal 1: Do not define dropping rule for Cap 1B and Cap 2 UEs when UE has same Rx beam across multiple FR2 bands where in one FR2 band it is receiving DL signals/channels and in the other FR2 band it is receiving DL PRS.

	R4-2208026
	Qualcomm Incorporated
	Proposal 4: For UEs supporting Capability 1B or 2, and supporting IBM, PRS in FR2 is processed if it has higher priority than all other DL signals/channels in the same band.
Proposal 5: For UEs supporting Capability 1B or 2, and supporting CBM, PRS in FR2 is processed if it has higher priority than all other DL signals/channels in FR2.


	R4-2209221
	Huawei, Hisilicon
	Proposal 6: For processing type 1B/2, DL signals/channels in a different FR2 band than the FR2 band of the DL PRS are dropped if UE does not support IBM between the two FR2 bands and PRS is determined to be higher priority. 

	R4-2210095
	Ericsson
	Proposal #1: Additional path measurement and reporting applies to PRS measurement in RRC_CONNECTED and RRC_INACTIVE states.
Proposal #2: There is no impact on RRM core requirement due to additional path measurement.
Proposal #3: Additional path measurement and reporting applies to latency reduced PRS measurement.

	R4-2209227
	Huawei, Hisilicon
	Proposal 4: For scheduled location, start of the measurement period is the first MG instance aligned with a DL PRS resource(s) after T, where T is given by ScheduledLocationTime.

	R4-2208372
	OPPO
	Proposal 2: If IBM operation is used for PRS reception and a certain FR2 band/CC, the DL signals/channels are not dropped.
Proposal 3: If CBM operation is used for PRS reception and a certain FR2 band/CC, the DL signals/channels from this FR2 band/CC will be affected:
· For capability 1B, DL signals/channels in all symbols inside the PPW are dropped if the DL PRS is determined to be higher priority
· For capability 2, DL signals/channels in the symbols overlapped with DL PRS symbols in time are dropped if the DL PRS is determined to be higher priority

	R4-2208798
	vivo
	Proposal 2: Send LS response to RAN1 that
- For inter-band case for FR2, the independent beam management shall be assumed;
- If only a single beam can be supported for FR2 (i.e., the common beam management is used), the UE capability can be capability 1A other than capability 1B or capability 2.



Open issues and comments collection for 1st round
Sub-topic 3-1: Dropping rule of DL signals/channels
Issue 3-1-1: LS Reply on dropping rule of DL signals/channels for capability 1B and 2
· Related to R4-2207605 (R1-2202842) LS on the dropping rule of DL signals/channels for capability 1B and 2

· Option 1: CATT
· 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 will be affected. But RAN4 understand this is not a typical case.
· Option 2: E///
· Do not define dropping rule for Cap 1B and Cap 2 UEs when UE has same Rx beam across multiple FR2 bands where in one FR2 band it is receiving DL signals/channels and in the other FR2 band it is receiving DL PRS.
· Option 3: HW
· For processing type 1B/2, DL signals/channels in a different FR2 band than the FR2 band of the DL PRS are dropped if UE does not support IBM between the two FR2 bands and PRS is determined to be higher priority.
· Option 4: QC
· For UEs supporting Capability 1B or 2, and supporting IBM, PRS in FR2 is processed if it has higher priority than all other DL signals/channels in the same band.
· For UEs supporting Capability 1B or 2, and supporting CBM, PRS in FR2 is processed if it has higher priority than all other DL signals/channels in FR2.
· Option 5: OPPO
· If IBM operation is used for PRS reception and a certain FR2 band/CC, the DL signals/channels are not dropped.
· If CBM operation is used for PRS reception and a certain FR2 band/CC, the DL signals/channels from this FR2 band/CC will be affected:
· For capability 1B, DL signals/channels in all symbols inside the PPW are dropped if the DL PRS is determined to be higher priority
· For capability 2, DL signals/channels in the symbols overlapped with DL PRS symbols in time are dropped if the DL PRS is determined to be higher priority
· Option 6: vivo
· - For inter-band case for FR2, the independent beam management shall be assumed;
· - If only a single beam can be supported for FR2 (i.e., the common beam management is used), the UE capability can be capability 1A other than capability 1B or capability 2.
· Recommended WF
· Discuss the proposals
	Company
	Comments

	Qualcomm
	It seems that proponents of options 1, 3 and 4 agree that if a single Rx beam is shared across multiple FR2 bands, then all the DL signals in those bands are considered in the prioritization relative to PRS in FR2.
Option 2 proposes not to define any rule, presumably because the assumption of single Rx beam does not apply, in the view of the proponents. We understand that requirements for CBM will not be defined by RAN4 in Rel-17 but there are still related UE capabilities that have not been removed. Since RAN1 asked RAN4 to define a rule, RAN4 should at least explain why, if chooses not to define a rule.
In our view, RAN4 could define a rule along the lines of options 1, 3 and 4 without explicitly making reference to CBM. The exact wording can be finalized in the LS and it could include a comment saying that RAN does not see this scenario as a typical case.

	OPPO
	Our proposal is to consider IBM/CBM capability, which is common for options 3~6.  But if companies have concerns on IBM/CBM requirements in R17, we are also fine to option 1.

	Huawei 
	Similar view as QC.
On option 1, instead of saying “not a typical case”, we prefer to say RAN4 does not define UE requirements for this case.
On option 2, in our understanding, CBM is still a valid UE capability even there will be no requirement in Rel-17, so we also prefer to define the dropping rule for the case when UE does not support IBM.
On option 3/4/5 are similar, and we prefer the wording in option 3 and 5 because in option 4 it is unclear what happens to the other DL signals/channels.
On option 6, in our view it is undesirable to couple two UE different UE capabilities (IBM/CBM and PRS processing type). 

	CATT
	We think the options are almost similar that the priority rule is only needed for the UE not supporting IBM, and we agree QC that it could include the comment that this scenario is not the typical case in the LS. 

	Ericsson
	Proposal on IBM can be agreed. Since CBM is out of WI scope, in our view RAN4 should not spend time on designing CBM based solution at least in Rel. 17. In other case we can compromise to options 1 and 5. 

	Nokia
	Support Option-1. Option-1 addresses general case. For a UE supporting IBM, we are fine with IBM statement in option-3. 

	vivo
	We share the same understanding with Ericsson that there is no need to define the dropping rule for CBM.



Sub-topic 3-2: Additional path measurement and reporting

Issue 3-2-1: Applicability of additional path measurement and reporting
· Option 1: Ericsson
· Additional path measurement and reporting applies to PRS measurement in RRC_CONNECTED and RRC_INACTIVE states.
· There is no impact on RRM core requirement due to additional path measurement.
· Additional path measurement and reporting applies to latency reduced PRS measurement.
· Recommended WF
· Discuss the proposals
	Company
	Comments

	Qualcomm
	Option 1 is fine.

	OPPO
	Support option 1.

	Huawei 
	Option 1 is fine.

	CATT
	Fine with option 1. 

	Intel
	Fine with the first two bullets. If the additional path measurement and reporting is to improve the positioning accuracy further, the reduced PRS measurement seems unnecessary.

	Ericsson
	Support option 1.

	Nokia
	option 1 is fine

	vivo
	We are fine with Option 1.



Sub-topic 3-3: Starting point of PRS measurement period in MG

Issue 3-3-1: PRS measurement period starting point
· Option 1: HW
· For scheduled location, start of the measurement period is the first MG instance aligned with a DL PRS resource(s) after T, where T is given by ScheduledLocationTime
· Recommended WF
· Discuss the proposals
	Company
	Comments

	Qualcomm
	There is a related issue being discussed in the NR_pos maintenance thread. Our proposal to address both issues is as follows:
1.	For scheduled LR and deferred LR with periodic reporting: Since the target time T is known by the UE ahead of time, the UE shall start the measurements no later than T_start = T – T_meas_period – max(T_available_PRS), where max(T_available_PRS) is the maximum over all the configured PFLs, so that the UE will have finished the measurements by time T. NOTE: Subtracting max(T_available_PRS) is necessary because T is an arbitrary time that may not be aligned with a time instant where PRS is available for measurement. This requirement would apply only when the target time T is known to the UE before T_start.
2.	For deferred LR with events other than periodic location: Since the time (T) of the triggering event is not known to the UE ahead of time, the UE shall start the measurements no later than T_start = T + max(T_available_PRS), where max(T_available_PRS) is the maximum over all the configured PFLs. NOTE: Adding max(T_available_PRS) is necessary because T is an arbitrary time that may not be aligned with a time instant where PRS is available for measurement.

	Huawei 
	We support option 1 which can be a common requirements for all cases of scheduled LR and deferred LR. This is our first preference.
We are also open to consider the alternative proposed by QC. Case 2 is aligned with option 1 so we are basically fine with it. On Case 1 we are not sure if we need to specify T_start, since a UE may be able to complete the measurement in a shorter time than T_meas_period (RAN4 requirement), and in this case the UE should be allowed to start measurement later than T_start. If we understand QC’s suggestion for case 1 correctly, what is important is that UE can complete the measurement by T, so we can capture this as a requirement but leave it to UE implementation when to start the measurement. 

	CATT
	Support option 1. When UE is scheduled to obtain the location measurements or location estimate at T, UE should start the measurement at time T. 

	Ericsson 
	Support option 1. Since scheduledLocationTime T indicates time T when the location measurement or location estimate is to be obtained, the measurement shall start at T or at least at the first instance of MG that is aligned with DL PRS resource. 
From 37.355: scheduledLocationTime indicates the time T when the location measurements or location estimate is to be obtained.
Furthermore, following is defined in section 4.1c Scheduled Location Time of TS 23.273:
“…The location preparation phase ends at or near to the time T and is followed by a location execution phase in which the UE location is obtained and returned to the external LCS Client, AF or the UE…”


	Nokia
	Support option 1.  Option-1 is more aligned with RAN1/2 design. We are ok to further discuss on the second case of QC since there is a deferred LR case with events other than periodic location measurement.

	
	

	
	




Sub-topic 3-4: Draft CRs
· Comments are invited for draft CRs under this topic in the following sub-section:

CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2209229 (CR on scheduling restriction for PRS-RSRPP measurement, Huawei, Hisilicon)
	CATT: depending on the conclusion of issue 3-1-1.

	
	Ericsson:
Agreement on issue 3-1-1 will have an impact on this CR. Details in CR shall be revised after an agreement on issue 3-1-1 is reached.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Summary for 1st round 
Sub-topic 3-1: Dropping rule of DL signals/channels
Issue 3-1-1: LS Reply on dropping rule of DL signals/channels for capability 1B and 2
· Tentative agreements:
· 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 will be affected. RAN4 does not define UE requirements for this case.
· FFS: other options
· Candidate options:
· Option 2: E///
· Do not define dropping rule for Cap 1B and Cap 2 UEs when UE has same Rx beam across multiple FR2 bands where in one FR2 band it is receiving DL signals/channels and in the other FR2 band it is receiving DL PRS.
· Option 3: HW
· For processing type 1B/2, DL signals/channels in a different FR2 band than the FR2 band of the DL PRS are dropped if UE does not support IBM between the two FR2 bands and PRS is determined to be higher priority.
· Option 4: QC
· For UEs supporting Capability 1B or 2, and supporting IBM, PRS in FR2 is processed if it has higher priority than all other DL signals/channels in the same band.
· For UEs supporting Capability 1B or 2, and supporting CBM, PRS in FR2 is processed if it has higher priority than all other DL signals/channels in FR2.
· Option 5: OPPO
· If IBM operation is used for PRS reception and a certain FR2 band/CC, the DL signals/channels are not dropped.
· If CBM operation is used for PRS reception and a certain FR2 band/CC, the DL signals/channels from this FR2 band/CC will be affected:
· For capability 1B, DL signals/channels in all symbols inside the PPW are dropped if the DL PRS is determined to be higher priority
· For capability 2, DL signals/channels in the symbols overlapped with DL PRS symbols in time are dropped if the DL PRS is determined to be higher priority
· Option 6: vivo
· - For inter-band case for FR2, the independent beam management shall be assumed;
· - If only a single beam can be supported for FR2 (i.e., the common beam management is used), the UE capability can be capability 1A other than capability 1B or capability 2.
· Recommendations for 2nd round:
· Further discuss which options can be merged/agreed or refined.
Sub-topic 3-2: Additional path measurement and reporting

Issue 3-2-1: Applicability of additional path measurement and reporting
· Tentative agreements:
· Additional path measurement and reporting applies to PRS measurement in RRC_CONNECTED and RRC_INACTIVE states.
· There is no impact on RRM core requirement due to additional path measurement.
· FFS: Additional path measurement and reporting applies to latency reduced PRS measurement.
· Candidate options:
· Additional path measurement and reporting applies to latency reduced PRS measurement?
· Option 1: Yes
· Option 2: No
· Recommendations for 2nd round:
· Further discuss the candidate options
Sub-topic 3-3: Starting point of PRS measurement period in MG

Issue 3-3-1: PRS measurement period starting point
· Tentative agreements: 
· Conclusion of the same issue under discussion in 103-e][201] Maintenance_R15_R16_RRM (issue 2-2-1 for Rel-16 positioning) is applied also to this (issue 3-3-1). 
· Recommendations for 2nd round: 
· No further discussion
Discussion on 2nd round (if applicable)

Topic #4: Performance: PRS measurement accuracy
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2208028
	Qualcomm 
	Observation 1: There are differences in sampling rate captured in the simulation assumptions Tdoc from RAN4#101 [2] vs. the assumptions in Rel-16.
· for FR1, SCS = 15 kHz, num RB = 24, the sampling period was 128 Tc in Rel-16
· for FR2, SCS = 60 kHz, num RB = 24, the sampling period was 32 Tc in Rel-16
· for FR2, SCS = 120 kHz, num RB = 32, the sampling period was 16 Tc in Rel-16
Observation 2: For FR1, SCS = 15 kHz and 30 kHz, and num RB ≥48, Rel-16 UE Rx-Tx accuracy requirements in AWGN at SINR = -13 dB can be met at SINR ≥ -6 dB with number of samples M1 = 1, 2.
Observation 3: For FR1, SCS = 15 kHz and 30 kHz, and num RB ≥ 104, Rel-16 UE Rx-Tx accuracy requirements in TDL-A at SINR = -13 dB can be met at SINR = -3 dB with number of samples M1 = 1, 2.
Observation 4: For FR2 and SCS = 120 kHz, Rel-16 UE Rx-Tx accuracy requirements in AWGN at SINR = -13 dB can be met at SINR ≥ -6 dB with number of samples M1 = 1, 2.
Observation 5: For FR2, SCS = 120 kHz and num RB ≥ 64, Rel-16 UE Rx-Tx accuracy requirements in TDL-C at SINR = -13 dB can be met at SINR = -3 dB with number of samples M1 = 1, 2.
Observation 6: For FR1, Rel-16 PRS-RSRP absolute accuracy requirements at SINR = -13 dB can be met at SINR = -6 dB with number of samples M1 = 1, 2.
Observation 7: For FR2, Rel-16 PRS-RSRP absolute accuracy requirements at SINR = -13 dB can be met at SINR = -6 dB with number of samples M1 = 1, 2.
Observation 8: For FR1, SCS = 15 kHz and 30 kHz, and num RB ≥48, Rel-16 RSTD accuracy requirements in AWGN at SINRref/SINR = -6/-13 dB can be met at SINRref/SINR = -3/-6 dB with number of samples M1 = 1, 2.
Observation 9: For FR1, SCS = 15 kHz and 30 kHz, and num RB ≥ 24, Rel-16 RSTD accuracy requirements in TDL-A at SINRref/SINR = -6/-13 dB can be met at SINRref/SINR = -3/-6 dB with number of samples M1 = 1, 2.
Observation 10: For FR2 and SCS = 120 kHz, Rel-16 RSTD accuracy requirements in AWGN at SINRref/SINR = -6/-13 dB can be met at SINRref/SINR = -3/-6 dB with number of samples M1 = 1, 2.
Observation 11: For FR2, SCS = 120 kHz and num RB ≥ 64, Rel-16 UE RSTD requirements in TDL-C at SINRref/SINR = -6/-13 dB can be met at SINRref/SINR = -3/-6 dB with number of samples M1 = 1, 2.

	R4-2208218
	CATT
	Proposal 1: The accuracy requirements for UE supporting reduced number of samples need to be defined. 
Proposal 2: The accuracy requirements for UE supporting reduced number of samples are defined for AWGN channel only and are same as that R16 accuracy requirements with Es/Iot side condition ≥-13dB. 
Proposal 3: No additional accuracy requirements are needed for reduced Rx beam sweeping factor and PRS measurement without gap. 
Proposal 4: PRS-RSRPP and SRS-RSRPP measurement accuracy requirements need to be defined. The simulation assumption for PRS-RSRP and SRS-RSRP can be reused separately.  

	R4-2208802
	vivo
	Observation 1: The power of LOS path is very high compared with other paths for TDL-D and there exist very little difference for a sample between TDL-D channel model and AWGN channel model for positioning accuracy measurements.
[bookmark: _Hlk23953093]Proposal 1: For reduced number of samples of positioning accuracy measurement, the SINR side condition should be defined as follows:
For RSTD measurement, -3dB for reference cell and -6dB for neighbour cell.
For PRS RSRP measurement, -3dB for serving cell and -6dB for neighbour cell.
For UE Rx-Tx time difference measurement, -3dB for serving cell and -6dB for neighbour cell.
Proposal 2: For reduced number of samples of positioning accuracy measurement including RSTD measurement, PRS-RSRP measurement and UE Rx-Tx time difference measurement, the AWGN channel model should be considered.
Proposal 3: PRS BWs in the existing requirements apart from the combination of 24RB and 15kHz should be defined for reduced number of samples of positioning accuracy measurement.
Proposal 4: For PRS measurement test cases without measurement gaps, the following test cases need to be defined. And the measurement gap configuration in the existing requirements should be replaced with the PPW.

	R4-2208805
	vivo
	Proposal 1: The LOS channel model (i.e., TDL-D) should be considered for first path PRS-RSRP measurement accuracy requirements.

	R4-2208806
	vivo
	Draft CR to 38.133 Introduction of positioning measurement accuracy requirements for reduced number of samples

	R4-2208807
	vivo
	Draft CR to 38.133 Introduction of test case for PRS measurements without gaps

	R4-2209231
	Huawei, Hisilicon
	Proposal 1: For RSTD, define the accuracy requirements and side conditions for M-sample:
· Set 1: AWGN with Es/Iot {-6, -6}dB for reference and target cell, and requirements are re-used from Rel-16 accuracy requirements for AWGN 
· Set 2: LOS with Es/Iot {-6, -6}dB for reference and target cell, and requirements are re-used from Rel-16 accuracy requirements for NLOS
Proposal 2: For PRS-RSRP, define the accuracy requirements and side conditions for M-sample:
· Set 1: LOS with Es/Iot -6dB, which is re-used from Rel-16 accuracy requirements for -13dB
Proposal 3: For UE Rx-Tx, define the accuracy requirements and side conditions for M-sample:
· Set 1: AWGN with Es/Iot -6dB, and requirements are re-used from Rel-16 accuracy requirements for AWGN with Es/Iot -13dB
· Set 2: LOS with Es/Iot -6dB, and requirements are re-used from Rel-16 accuracy requirements for NLOS with Es/Iot -13dB.
Proposal 4: The accuracy requirements for LOS are based on TDL-D (30 ns delay spread, 5Hz).

	R4-2210099
	Ericsson
	Proposal #1: Rel. 16 measurement accuracy requirement for AWGN channel and PRS BW ≥ 48 PRBs applies to UEs capable of performing 1 sample DL-RSTD measurement. The PRS Es/Iot is ≥ -6 dB for both reference cell and neighbor cell. 
Proposal #2: Rel. 16 measurement accuracy requirement for AWGN channel and PRS BW ≥ 48 PRBs applies to UEs capable of performing 1 sample DL PRS-RSRP measurement. The PRS Es/Iot is ≥ -6 dB.
Proposal #3: Rel. 16 measurement accuracy requirement for AWGN channel and PRS BW ≥ 48 PRBs applies to UEs capable of performing 1 sample UE Rx-Tx measurement. The PRS Es/Iot is ≥ -6 dB.
Proposal #4: Rel. 16 measurement accuracy requirement and conditions for RSTD, PRS-RSRP, and UE Rx-Tx measurements also applies to UEs that perform PRS measurement with reduced Rx beam sweeping factor.
Proposal #5: Reduced sample measurement accuracy requirement and conditions for RSTD, PRS-RSRP, and UE Rx-Tx measurements also applies to UEs that perform PRS measurement with reduced sample and reduced beam sweeping factor.

	R4-2210100
	Ericsson
	CR: Addition of Latency reduction performance requirements

	R4-2208029
	Qualcomm Incorporated
	[bookmark: _Hlk102051648]Proposal 1: Leverage the two-tap propagation channel model defined in 38.101-4, Annex B.2.4, for the purpose of defining PRS-RSRPP measurement accuracy requirements.
· 

FFS: The values for channel parameters a,  and .
Observation 1: According to RAN1 definition, PRS-RSRPP is an absolute power measurement, not a relative measurement.

	R4-2209234
	Huawei, Hisilicon
	[bookmark: _Hlk102051487]Proposal 1: RAN4 to conduct link level simulations to evaluate the baseband performance of PRS-RSRPP measurement.
[bookmark: _Hlk102051522]Proposal 2: RAN4 to consider using TDL-D with K1=0dB for defining PRS-RSRPP accuracy requirements. 
Proposal 3: Use realistic TOA estimation in the simulation for PRS-RSRPP. 
Proposal 4: Use the following Es/Iot and PRS BW conditions at least for the simulation of PRS-RSRPP accuracy requirements. 
· Set 1: Es/Iot >= -13dB, BW >= 24/52/104 RBs, 4 sample
· Set 2: Es/Iot >= -6dB, BW >= 52/104 RBs, 1 sample
Proposal 5: RAN4 to align how ideal PRS-RSRPP is derived based on the definition. 
The following can be considered

where  is the channel response in frequency domain for the k-th resource element,  is the delay of the p-th path. 
Proposal 6: Use the simulation assumption in Annex as starting point for link level simulations. 

	R4-2210105
	Ericsson
	[bookmark: _Hlk102051802]Proposal #1: DL PRS-RSRPP measurement accuracy must be defined for AWGN and fading propagation conditions.
Proposal #2: Measurement accuracy requirement applies at least to the PRS-RSRPP of the first path, i.e., i = 1.

	R4-2209233
	Huawei, Hisilicon
	Proposal 1: No separate accuracy requirements are defined for PRS measurement outside MG.
· The Rel-16 accuracy requirements and side conditions also apply for 4-sample PRS measurement outside MG
· The Rel-17 accuracy requirements and side conditions based on M-sample also apply for M-sample PRS measurement outside MG

	R4-2208222
	CATT
	Proposal 1: Discuss and decide the performance requirements list for R17 ePOS perf part in Table 2.2-1. 



Open issues and comments collection for 1st round
Sub-topic 4-1: PRS accuracy for reduced number of samples 
Issue 4-1-1: Need for PRS measurement accuracy for reduced number of samples
· Option 1: CATT
· The accuracy requirements for UE supporting reduced number of samples need to be defined.
· Recommended WF
· Further discuss the proposals
	Company
	Comments

	Qualcomm
	Yes to option 1 on the need but our view is that it can be done by leveraging existing requirements rather than deriving new requirements from additional simulations.

	Huawei 
	Support option 1.

	CATT
	Support option 1. And we agree the accuracy requirements can be derived from the existing requirements. 

	Intel
	Support Option 1. But we prefer to reuse the accuracy requirement for >1 PRS samples but with the different side conditions as we discussed before.

	Ericsson
	Support option 1. Rel. 16 accuracy requirement shall be reused.

	CMCC
	OK with option 1, and the Rel-16 accuracy requirements can be reused.

	Nokia
	Support option 1.

	vivo
	Agree with option 1.



Issue 4-1-2: Side conditions for PRS measurement accuracy for reduced number of samples
· Option 1: CATT
· The accuracy requirements for UE supporting reduced number of samples are defined for AWGN channel only and are same as that R16 accuracy requirements with Es/Iot side condition ≥-13dB.
· Option 2: HW
· For RSTD, define the accuracy requirements and side conditions for M-sample:
· Set 1: AWGN with Es/Iot {-6, -6}dB for reference and target cell, and requirements are re-used from Rel-16 accuracy requirements for AWGN 
· Set 2: LOS with Es/Iot {-6, -6}dB for reference and target cell, and requirements are re-used from Rel-16 accuracy requirements for NLOS
· For PRS-RSRP, define the accuracy requirements and side conditions for M-sample:
· Set 1: LOS with Es/Iot -6dB, which is re-used from Rel-16 accuracy requirements for -13dB
· For UE Rx-Tx, define the accuracy requirements and side conditions for M-sample:
· Set 1: AWGN with Es/Iot -6dB, and requirements are re-used from Rel-16 accuracy requirements for AWGN with Es/Iot -13dB
· Set 2: LOS with Es/Iot -6dB, and requirements are re-used from Rel-16 accuracy requirements for NLOS with Es/Iot -13dB.
· The accuracy requirements for LOS are based on TDL-D (30 ns delay spread, 5Hz).
· Option 3: E///
· Rel. 16 measurement accuracy requirement for AWGN channel and PRS BW ≥ 48 PRBs applies to UEs capable of performing 1 sample DL-RSTD measurement. The PRS Es/Iot is ≥ -6 dB for both reference cell and neighbor cell. 
· Rel. 16 measurement accuracy requirement for AWGN channel and PRS BW ≥ 48 PRBs applies to UEs capable of performing 1 sample DL PRS-RSRP measurement. The PRS Es/Iot is ≥ -6 dB.
· Rel. 16 measurement accuracy requirement for AWGN channel and PRS BW ≥ 48 PRBs applies to UEs capable of performing 1 sample UE Rx-Tx measurement. The PRS Es/Iot is ≥ -6 dB.
· Option 4: vivo
· For reduced number of samples of positioning accuracy measurement, the SINR side condition should be defined as follows:
· For RSTD measurement, -3dB for reference cell and -6dB for neighbour cell.
· For PRS RSRP measurement, -3dB for serving cell and -6dB for neighbour cell.
· For UE Rx-Tx time difference measurement, -3dB for serving cell and -6dB for neighbour cell.
· Recommended WF
· Further discuss the proposals
	Company
	Comments

	Qualcomm
	There is considerable overlap across many of the options.
Our view aligns very closely with option 3. The only difference would be on the Es/Iot side condition for the reference cell in RSTD. For RSTD, we support to reuse the Rel-16 requirements for Es/Iot_ref/ Es/Iot_neigh = (-6, -13) when the UE measures PRS with reduced number of samples and Es/Iot_ref/ Es/Iot_neigh = (-3, -6) in Rel-17.

	OPPO
	Option 3 can be supported for AWGN channel. We are open to discuss fading channel.

	Huawei 
	We proposed option 2 but we are also fine with option 3. 
We are also fine with what QC suggested on side condition for RSTD, which is also suggested in option 4.
One more clarification to option 3 is that for PRs-RSRP and UE Rx-Tx, the applicable Rel-16 requirements should be those defined for -13dB Es/Iot condition, what is also suggested in option 1 and 2.

	CATT
	We think the options are similar, and our proposal is same as option 2 for AWGN channel. For other channels, we prefer not to include it. Option 3 is also acceptable. 

	Intel
	These options are not mutually exclusive. We slightly prefer to Option 3. 

	Ericsson
	Based on the extensive simulation results presented by the companies, it was agreed that the accuracy requirement can be met when PRS BW≥ 48 PRB and SINR is ≥ -6 dB under LoS propagation condition. In our view the proposals that are aligned with the previous agreement shall be supported and not new accuracy requirement shall be defined. 

	Nokia
	Support Option 3.

	vivo
	For the RSTD measurement, we suggest the side condition shall be {-3dB, -6dB} for reference cell and neighbor cell respectively as suggested in option 4.
We agree with the clarification on option 3 from Huawei, i.e., reuse the UE Rx-Tx time and PRS-RSRP accuracy requirement from Rel-16 for AWGN with the Es/Iot -13dB.
As for channel model, based on our simulation results, there is no much difference between AWGN channel and TDL-D channel for time-based measurement. So we suggest it may be enough to only define the accuracy requirements for AWGN channel.



Issue 4-1-3: PRS BWs for PRS measurement accuracy for reduced number of samples

Option 1: vivo
· PRS BWs in the existing requirements apart from the combination of 24RB and 15kHz should be defined for reduced number of samples of positioning accuracy measurement.

	Company
	Comments

	Qualcomm
	See our response to issue 4-1-2. We support defining requirements for num RB >= 48.

	OPPO
	Since we agreed to define reduced PRS samples for PRS BW>48RB. Both 24RB and 32RB should be excluded, and not limited to 15kHz SCS.

	Huawei 
	No strong view, but since we have agreement that the BW is >=48RB, it is better to stick to the agreements.

	CATT
	Based on the previous agreement, the accuracy requirements will be defined for the PRS BW larger than 48PRB. But we are also to include 24 PRBs. 

	Intel
	For the reduced number of sample, only the wider PRS BW can be defined.

	Ericsson
	Based on the extensive simulation results presented by the companies, it was agreed that the accuracy requirement can be met when PRS BW≥ 48 PRB and SINR is ≥ -6 dB under LoS propagation condition. We therefore support defining accuracy requirement for PRS BW ≥ 48 PRBs.

	CMCC
	We prefer to consider smaller BW (>= 24 PRBs), but taking companies simulation results into account, we are also fine with PRS BW ≥ 48 PRBs.

	Nokia
	We support accuracy requirement with PRS BW≥ 48 PRB. It is not enough to achieve the accuracy with 24 PRBs in the simulation studies.



Sub-topic 4-2: PRS accuracy for reduced Rx beam sweeping factor
Issue 4-2-1: PRS measurement accuracy for reduced Rx beam sweeping factor
· Option 1: CATT
· No additional accuracy requirements are needed for reduced Rx beam sweeping factor and PRS measurement without gap.
· Option 2: E///
· Proposal 1: 
· Rel. 16 measurement accuracy requirement and conditions for RSTD, PRS-RSRP, and UE Rx-Tx measurements also applies to UEs that perform PRS measurement with reduced Rx beam sweeping factor.
· Proposal 2: 
· Reduced sample measurement accuracy requirement and conditions for RSTD, PRS-RSRP, and UE Rx-Tx measurements also applies to UEs that perform PRS measurement with reduced sample and reduced beam sweeping factor.
· Recommended WF
· Further discuss the proposals
	Company
	Comments

	Qualcomm
	Option 2 is fine.

	OPPO
	Both options are fine, option 2 is clearer.

	Huawei 
	We are fine with both options.

	CATT
	Support both options. The R16 accuracy requirements apply for the measurement with reduced Rx beam sweeping factor and also apply for the measurement without gap. 

	Intel
	Option 2 can be supported. 
The requirements for the reduced samples and reduced sweeping RX beam factor shall be decoupled.
For the requirements with reduced sweeping Rx beam factor the current ones in Rel16 can be taken as the general formulation replaced the Rx beam sweeping factor.

	Ericsson
	We support option 2. We also agree that no additional accuracy requirements are needed for PRS measurement without gap.

	Nokia
	Support option-2

	vivo
	Both Option 1 and Option 2 are fine.



Sub-topic 4-3: PRS accuracy for measurement without gaps
Issue 4-3-1: PRS measurement accuracy for measurement without gaps
· Option 1: CATT
· No additional accuracy requirements are needed for reduced Rx beam sweeping factor and PRS measurement without gap.
· Option 2: HW
· No separate accuracy requirements are defined for PRS measurement outside MG.
· The Rel-16 accuracy requirements and side conditions also apply for 4-sample PRS measurement outside MG
· The Rel-17 accuracy requirements and side conditions based on M-sample also apply for M-sample PRS measurement outside MG
· Recommended WF
· Further discuss the proposals
	Company
	Comments

	Qualcomm
	Option 2 is fine.

	OPPO
	Both options are fine, option 2 is clearer.

	Huawei 
	We are fine with both options.

	CATT
	Support both options. As commented in issue 4-2-1, the accuracy requirements for the measurement with gap also apply for the measurement without gap. 

	Intel
	Both options make sense to us. Option 2 is more exact if we need to define more sets of requirements beside the 4 samples.

	Ericsson
	We support option 2. In our view, option 2 in this issue and option 2 in issue 4-2-1 captures option 1 in this issue.

	Nokia
	Both options are fine

	vivo
	Both Option 1 and Option 2 are fine.



Sub-topic 4-4: PRS-RSRPP measurement accuracy 
Issue 4-4-1: Need for PRS-RSRPP measurement accuracy 
· Option 1: CATT
· PRS-RSRPP measurement accuracy requirements need to be defined. The simulation assumption for PRS-RSRP can be reused separately.
· Recommended WF
· Further discuss the proposals
	Company
	Comments

	Qualcomm
	Agree there is a need to introduce PRS-RSRPP measurement accuracy requirements. The same side-conditions for PRS-RSRP in Rel-16 may be reused. However, instead of AWGN, a different propagation channel should be considered for PRS-RSRPP.

	Huawei 
	Agree with the first sentence, but the simulation assumption needs some adaptation, e.g. propagation channel and consideration of realistic TOA.

	CATT
	Support option 1. And the other configuration used in PRS-RSRP simulation can be reused. For the propagation channel, we think the fading channels used in R16 can be reused, but we are open to further study. 

	Intel
	Same views as QC. 

	Ericsson
	Agree with Qualcomm view on this issue.

	Nokia
	Option-1 is fine and multiple path channel is properly selected for the test.

	vivo
	Same view with Huawei. The channel model and the definition of TOA need to be clarified.



Issue 4-4-2: Conditions/scenarios for PRS-RSRPP measurement accuracy 
· Proposal 1: HW, CATT
· RAN4 to conduct link level simulations to evaluate the baseband performance of PRS-RSRPP measurement.
· Proposal 2: HW
· RAN4 to consider using TDL-D with K1=0dB for defining PRS-RSRPP accuracy requirements. 
· Use realistic TOA estimation in the simulation for PRS-RSRPP. 
· Use the following Es/Iot and PRS BW conditions at least for the simulation of PRS-RSRPP accuracy requirements. 
· Set 1: Es/Iot >= -13dB, BW >= 24/52/104 RBs, 4 sample
· Set 2: Es/Iot >= -6dB, BW >= 52/104 RBs, 1 sample
· RAN4 to align how ideal PRS-RSRPP is derived based on the definition. 
The following can be considered

where  is the channel response in frequency domain for the k-th resource element,  is the delay of the p-th path. 
· Proposal 3: QC
· Leverage the two-tap propagation channel model defined in 38.101-4, Annex B.2.4, for the purpose of defining PRS-RSRPP measurement accuracy requirements.
· 

FFS: The values for channel parameters a,  and .

· Proposal 4: E///
· DL PRS-RSRPP measurement accuracy must be defined for AWGN and fading propagation conditions.
· Measurement accuracy requirement applies at least to the PRS-RSRPP of the first path, i.e., i = 1.
· Proposal 5: vivo
· The LOS channel model (i.e., TDL-D) should be considered for first path PRS-RSRP measurement accuracy requirements.
· Recommended WF
· Further discuss the proposals
	Company
	Comments

	Qualcomm
	Regarding the propagation condition, we support proposal 3. i.e. using a static two-path channel model.
Having more than one significant path in the propagation channel model should be one of the criteria, so that there is differentiation between PRS-RSRPP and PRS-RSRP. One problem with the proposal to use TDL-D (unmodified) is that PRS-RSRPP would be practically indistinguishable from PRS-RSRP if TDL-D is used as the propagation condition, since the LOS path is much stronger than the others. So it would not be a good choice to verify that the UE is really reporting PRS-RSRPP instead of PRS-RSRP. Proposal 2 modifies the K factor to avoid this issue, so it would be better than using the unmodified TDL-D.
Since Rel-16 test cases are implemented only for AWGN, our view is that selecting a simple channel model without fading would be preferred from the test implementation point of view. The static two-tap channel is also a good candidate in this respect.
We agree with the following points in Proposal 2:
· Use realistic TOA estimation in the simulation for PRS-RSRPP. 
· Use the following Es/Iot and PRS BW conditions at least for the simulation of PRS-RSRPP accuracy requirements. 
· Set 1: Es/Iot >= -13dB, BW >= 24/52/104 RBs, 4 sample
· Set 2: Es/Iot >= -6dB, BW >= 52/104 RBs, 1 sample

On the last point in Proposal 2, the ideal PRS-RSRPP based on channel knowledge sould be used as reference but it should not depend on a UE parameters such as IFFT size.

	Huawei 
	Support P1, P2 and P3.
On the propagation channel, we have same view as QC on the issue in re-using AWGN or TDL-D with existing parameters. We need more time to check whether to use a modified TDL-D or two-tap channel from 38.101-4.
On the definition of ideal PRS-RSRPP, we think it is needed otherwise companies may come up with different results for measurement error just because they are using different ideal PRS-RSRP. In our proposal, the IFFT size can be any value as long as  remains constant, so it is not a UE parameter. 

	CATT
	Support option 1. And fine with most part of option 2, but the propagation channel need to be further checked whether to reuse the R16 fading channel.  

	Intel
	 P1 can be agreed. The other specific options can be discussed when drafting the simulation assumption TDoc(issue 4-4-3).

	Ericsson
	In our view the propagation conditions similar to other path based measurements such RSTD and UE Rx-Tx can be reused for DL PRS-RSRPP. We also agree with Qualcomm’s comment and can compromise to proposal 3 for this issue. 

	Nokia
	Support P1. RAN4 needs details conditions such as SNR, RB, channel, number of samples. And also, PRS-RSRPP has performance dependency on the ToA estimation significantly. 
RAN4 already observed wide span of ToA performance, the test condition should not be challenging for ToA estimation itself. Otherwise, performance will diverge among companies.

	vivo
	We agree with Huawei that the LOS channel needs to be used for PRS-RSRPP measurement. And we are open to further study other channel models. 



Issue 4-4-3: Link simulation assumptions for PRS-RSRPP measurement accuracy 
· Option 1: HW
· Use the simulation assumption in Annex as starting point for link level simulations (R4-2209234)
· Recommended WF
· Further discuss the proposals
	Company
	Comments

	Qualcomm
	It depends partly on the outcome of issue 4-4-2.

	Huawei 
	We understand the main issue is the propagation channel, and we are fine to wait for the outcome from 4-4-2.

	Ericsson
	We can come back to this issue after an agreement on issue 4-4-2 is reached.

	Nokia
	Revisit after issue 4-4-2

	vivo
	Wait for the outcome of Issue 4-4-2.

	
	

	
	



Sub-topic 4-5: SRS-RSRPP measurement accuracy 
Issue 4-5-1: SRS-RSRPP measurement accuracy 
· Option 1: CATT
· SRS-RSRPP measurement accuracy requirements need to be defined. The simulation assumption for SRS-RSRP can be reused separately.
· Recommended WF
· Further discuss the proposals
	Company
	Comments

	Huawei 
	We prefer to de-prioritize this work considering the timeline and efforts for the Perf part of the WI.

	CATT
	Support option 1. But we are fine to deprioritize. 

	Ericsson
	We do not support the proposal. It is more important to complete the UE requirements and tests which have large scope.

	Nokia
	We prefer to de-prioritize it.

	
	

	
	

	
	



Sub-topic 4-6: List of performance requirements 
Issue 4-6-1: List of performance requirements
· Option 1: CATT
· Discuss and decide the performance requirements list for R17 ePOS perf part in Table 2.2-1
	No.
	Requirements for
	Detail 

	1
	PRS-RSRPP
	PRS-RSRPP measurement accuracy requirements(including reduced number of samples)

	2
	SRS-RSRPP
	SRS-RSRPP measurement accuracy requirements

	3
	Timing error groups(TEG)
	General requirements (timing error margin for Rx/Tx/RxTx TEG)

	4
	
	RSTD measurement accuracy requirements related to TEG

	7
	
	UE Rx-Tx measurement accuracy requirements related to TEG

	8
	
	gNB Rx-Tx measurement accuracy requirements related to TEG

	11
	A-GNSS positioning
	Enhancement requirements for A-GNSS positioning(including TS 38.171 and TS 36.171)

	12
	Latency reduction
	RSTD measurement accuracy requirements for reduced number of samples

	13
	
	PRS-RSRP measurement accuracy requirements for reduced number of samples

	14
	
	UE Rx-Tx time difference measurement accuracy requirements for reduced number of samples

	N/A
	PRS measurement in RRC_INACTIVE state
	N/A


· 
· Recommended WF
· Further discuss the proposals
	Company
	Comments

	Huawei 
	We are fine with the list except 
· We prefer to de-prioritize 2 and 8
· The need for 7, accuracy requirements for 1Rx TEG and INACTIVE should be further discussed in email 217.

	CATT
	Support option 1 and the requirements related to TEG can depend on the discussion in email thread #217. 

	Ericsson
	We should exclude gNB requirements (No. 2 and 8). Furthermore, there has been no input on A-GNSS so No. 11 should be excluded.

	Nokia
	We are fine with the list.

	vivo
	We are fine to de-prioritize 2 and 8.

	
	

	
	




Sub-topic 4-7: Draft CRs
· Comments are invited for draft CRs under this topic in the following sub-section:

CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2208806 (Draft CR to 38.133 Introduction of positioning measurement accuracy requirements for reduced number of samples, vivo)
	Huawei: We have topic#7 on work split and time line as organized by the Rapporteur. Considering that the scope of the performance part for this WI is quite large and not so straightforward, we suggest to postpone all the performance part CRs in this meeting, but focus on the list of performance requirements and test cases that are to be defined for the WI.

	
	CATT: overlapped with R4-2210100 and depending on the conclusion of sub-topic 4-1

	
	Ericsson:
Related to Issue 4-1-3 for which an agreement is yet to be reached.

	
	Qualcomm: Agree with Huawei’s suggestion above.

	
	

	R4-2208807 (Draft CR to 38.133 Introduction of test case for PRS measurements without gaps, vivo)
	CATT: agree that the test cases are needed but some general discussions on the configurations are needed.

	
	Ericsson:
An agreement on Issue 1-2-1C, applicable number of PFL during gapless PRS measurement, is required to decide whether or not a test case for dual PFL is needed.

	
	

	
	

	
	

	R4-2210100 (Addition of Latency reduction performance requirements, Ericsson)
	CATT: there are some overlapping with R4-2208806 and depending on the conclusion of sub-topic 4-1

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Summary for 1st round 
Sub-topic 4-1: PRS accuracy for reduced number of samples 
Issue 4-1-1: Need for PRS measurement accuracy for reduced number of samples
· Tentative agreements:
· The accuracy requirements for UE supporting reduced number of samples need to be defined.
· Recommendations for 2nd round:
· No further discussion
Issue 4-1-2: Side conditions for PRS measurement accuracy for reduced number of samples
· Tentative agreements:
· RSTD measurement accuracy requirement for UE capable of reduced number of samples:
· Applicable conditions:
· AWGN channel
· PRS BW ≥ 48 PRBs 
· PRS Es/Iot is ≥ -3 dB for reference cell and PRS Es/Iot is ≥ -6 dB for neighbor cell. 
· RSTD accuracy values are based on Rel-16 RSTD accuracy for PRS Es/Iot is ≥ -13 dB in AWGN.
· PRS-RSRP measurement accuracy requirement for UE capable of reduced number of samples applies under:
· Applicable conditions:
· AWGN channel
· PRS BW ≥ 48 PRBs 
· PRS Es/Iot is ≥ -6 dB. 
· PRS-RSRP accuracy values are based on Rel-16 PRS-RSRP accuracy for PRS Es/Iot is ≥ -13 dB in AWGN.
· UE Rx-Tx measurement accuracy requirement for UE capable of reduced number of samples applies under:
· Applicable conditions:
· AWGN channel
· PRS BW ≥ 48 PRBs 
· PRS Es/Iot is ≥ -6 dB. 
· UE Rx-Tx accuracy values are based on Rel-16 UE Rx-Tx accuracy for PRS Es/Iot is ≥ -13 dB in AWGN.
· Recommendations for 2nd round:
· No further discussion
Issue 4-1-3: PRS BWs for PRS measurement accuracy for reduced number of samples
· Tentative agreements:
· PRS BWs for PRS measurement accuracy for reduced number of samples ≥ 48 PRBs
· Recommendations for 2nd round:
· No further discussion
Sub-topic 4-2: PRS accuracy for reduced Rx beam sweeping factor
Issue 4-2-1: PRS measurement accuracy for reduced Rx beam sweeping factor
· Tentative agreements:
· No new/separate accuracy requirements are needed for reduced Rx beam sweeping factor:
· Rel. 16 measurement accuracy requirement and conditions for RSTD, PRS-RSRP, and UE Rx-Tx measurements also applies to UEs that perform PRS measurement with reduced Rx beam sweeping factor.
· Reduced sample measurement accuracy requirement and conditions for RSTD, PRS-RSRP, and UE Rx-Tx measurements also applies to UEs that perform PRS measurement with reduced sample and reduced beam sweeping factor.
· Recommendations for 2nd round:
· No further discussion
Sub-topic 4-3: PRS accuracy for measurement without gaps
Issue 4-3-1: PRS measurement accuracy for measurement without gaps
· Tentative agreements:
· No new/separate accuracy requirements are needed for PRS measurement without gap:
· The Rel-16 accuracy requirements and side conditions also apply for 4-sample PRS measurement outside MG
· The Rel-17 accuracy requirements and side conditions based on M-sample also apply for M-sample PRS measurement outside MG
· Recommendations for 2nd round:
· No further discussion
Sub-topic 4-4: PRS-RSRPP measurement accuracy 
Issue 4-4-1: Need for PRS-RSRPP measurement accuracy 
· Tentative agreements:
· PRS-RSRPP measurement accuracy requirements need to be defined.
· Recommendations for 2nd round:
· No further discussion
Issue 4-4-2: Conditions/scenarios for PRS-RSRPP measurement accuracy 
· GTW agreements:
· RAN4 to conduct link level simulations to evaluate the baseband performance of PRS-RSRPP measurement.
· The parameters for evaluation
· Channel model: further down-select the following two options in this meeting
· Option 1: Modified TDL-D
· Option 2: Two-tap channel
· Use realistic TOA estimation in the simulation for PRS-RSRPP. 
· Use the following Es/Iot and PRS BW conditions at least for the simulation of PRS-RSRPP accuracy requirements. 
· Set 1: Es/Iot >= -13dB, BW >= 24/52/104 RBs, 4 sample
· Set 2: Es/Iot >= -6dB, BW >= 52/104 RBs, 1 sample
· FFS on ideal PRS-RSRPP
· Candidate options:
· Issue 1: Channel model: further down-select one option among the following two options:
· Option 1: Modified TDL-D
· Option 2: Two-tap channel
· Issue 2: Ideal PRS-RSRP
· Recommendations for 2nd round: 
· Further discuss the issues
Issue 4-4-3: Link simulation assumptions for PRS-RSRPP measurement accuracy 
· GTW agreements:
· Revise the simulation assumption in R4-2209234 based on the agreements in issue 4-4-3.
· Recommendations for 2nd round:
· Further discuss and approved the assumptions
Sub-topic 4-5: SRS-RSRPP measurement accuracy 
Issue 4-5-1: SRS-RSRPP measurement accuracy 
· Tentative agreements:
· SRS-RSRPP measurement accuracy requirements are down prioritized.
· Recommendations for 2nd round:
· No further discussion
Sub-topic 4-6: List of performance requirements 
Issue 4-6-1: List of performance requirements
· Tentative agreements:
· Items 2, 8 and 11 are down prioritized. 
· Recommendations for 2nd round:
· No further discussion. 
Discussion on 2nd round (if applicable)


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

	R4-2210103
	Ericsson
	Proposal #1: Update additional path report mapping for DL-RSTD to support up to 8 additional paths.
Proposal #2: Updated additional path report mapping for DL-RSTD report mapping for up to 8 additional paths applies only to UEs capable of measuring up to 8 additional paths.
Proposal #3: Update additional path report mapping for UE Rx-Tx time difference to support up to 8 additional paths.
Proposal #4: Updated additional path report mapping for UE Rx-Tx time difference report mapping for up to 8 additional paths applies only to UEs capable of measuring up to 8 additional paths.

	R4-2210104
	Ericsson
	CR: Additional path measurement report mapping for RSTD, UE Rx-Tx time difference measurement.

	R4-2210105
	Ericsson
	Proposal #3: Support report mapping for up to 8 additional paths for DL PRS-RSRPP measurement.

	R4-2210099
	Ericsson
	Proposal #6: Re-use Rel. 16 measurement report mapping for RSTD, PRS-RSRP, and UE Rx-Tx measurements for latency reduced positioning measurement report.



Open issues and comments collection for 1st round
Sub-topic 5-1: Reporting mapping for reduced Rx beam sweeping factor
Issue 5-1-1: PRS measurement report mapping for reduced Rx beam sweeping factor
· Option 1: E///
· Re-use Rel. 16 measurement report mapping for RSTD, PRS-RSRP, and UE Rx-Tx measurements for latency reduced positioning measurement report.
· Recommended WF
· Further discuss the proposals
	Company
	Comments

	Qualcomm
	Option 1 is fine.

	Huawei  
	OK with option 1.

	CATT
	Fine with option 1. 

	Intel
	Option 1 is agreeable

	Ericsson
	Support option 1.

	Nokia
	Support option 1.

	vivo
	We are fine with option 1.



Sub-topic 5-2: Additional path report mapping 
Issue 5-2-1: Additional path report mapping for RSTD
· Option 1: E///
· Update additional path report mapping for DL-RSTD to support up to 8 additional paths.
· Updated additional path report mapping for DL-RSTD report mapping for up to 8 additional paths applies only to UEs capable of measuring up to 8 additional paths.
· Recommended WF
· Further discuss the proposals
	Company
	Comments

	Qualcomm
	The additional path report mapping is independent of the number of paths. Any changes to the specification can be discussed in the CR.

	Huawei 
	We are fine with the first bullet. For the second bullet, there should be no “Updated additional path report mapping” because the report mapping is applicable for each path.

	CATT
	Agree with QC that the report mapping is independent of the number of paths. And there is no definition on the supported number of paths in RAN4 spec. 

	Intel
	Report mapping table is irrelevant with the number of path.

	Ericsson
	To clarify. The proposal is not to update the report mapping table. The proposal refers to change to clause 10.1.23.3.3 so that report mapping table can be reused to report measurement of up to 8 additional paths. R4-2210104 is the related draftCR.

	Nokia
	Support. We are fine to add the statement to support the additional path report mapping using the same table.

	vivo
	We are fine with Option 1. And it is feasible to reuse the report mapping table for the addition paths. 




Issue 5-2-2: Additional path report mapping for UE Rx-Tx
· Option 1: E///
· Update additional path report mapping for UE Rx-Tx time difference to support up to 8 additional paths.
· Proposal #4: Updated additional path report mapping for UE Rx-Tx time difference report mapping for up to 8 additional paths applies only to UEs capable of measuring up to 8 additional paths.
· Recommended WF
· Further discuss the proposals
	Company
	Comments

	Qualcomm
	The additional path report mapping is independent of the number of paths. Any changes to the specification can be discussed in the CR.

	Huawei 
	Same comment as for 5-2-1.

	CATT
	Same comments as issue 5-2-1. 

	Intel
	Same comments as issue 5-2-1. 

	Ericsson
	To clarify. The proposal is not to update the report mapping table. The proposal refers to change to clause 10.1.23.3.3 so that report mapping table can be reused to report measurement of up to 8 additional paths. R4-2210104 is the related draftCR.

	Nokia
	Same comments as issue 5-2-1.

	vivo 
	Same comments as issue 5-2-1.



Issue 5-2-3: Additional path report mapping for PRS-RSRPP
· Option 1: E///
· Support report mapping for up to 8 additional paths for DL PRS-RSRPP measurement.
· Recommended WF
· Further discuss the proposals
	Company
	Comments

	Qualcomm
	Option 1 is fine.

	Huawei 
	Option 1 is fine.

	CATT
	Fine with option 1. And this may also apply for PRS-RSRP measurement. 

	Ericsson
	Support option 1.

	Nokia
	Option 1 is fine.

	vivo
	We are fine with Option 1.

	
	




Sub-topic 5-3: Draft CRs
· Comments are invited for draft CRs under this topic in the following sub-section:

CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2210104 (Additional path measurement report mapping for RSTD, UE Rx-Tx time difference measurement, Ericsson)
	CATT: We don’t think the updates are needed since the number of supported paths is defined in RAN2 spec.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




Summary for 1st round 
Sub-topic 5-1: Reporting mapping for reduced Rx beam sweeping factor
Issue 5-1-1: PRS measurement report mapping for reduced Rx beam sweeping factor
· Tentative agreements:
· Reuse Rel-16 measurement report mapping for RSTD, PRS-RSRP, and UE Rx-Tx measurements for latency reduced positioning measurement report.
· Recommendations for 2nd round:
· No further discussion
Sub-topic 5-2: Additional path report mapping 
Issue 5-2-1: Additional path report mapping for RSTD
· Tentative agreements:
· None
· Candidate options:
· Option 1: E///, Nokia, vivo
· Update additional path report mapping for DL-RSTD to support up to 8 additional paths.
· Updated additional path report mapping for DL-RSTD report mapping for up to 8 additional paths applies only to UEs capable of measuring up to 8 additional paths.
· Recommendations for 2nd round:
· Further discuss the option
Issue 5-2-2: Additional path report mapping for UE Rx-Tx
· Tentative agreements:
· None
· Candidate options:
· Option 1: E///, Nokia, vivo
· Update additional path report mapping for UE Rx-Tx time difference to support up to 8 additional paths.
· Proposal #4: Updated additional path report mapping for UE Rx-Tx time difference report mapping for up to 8 additional paths applies only to UEs capable of measuring up to 8 additional paths.
· Recommendations for 2nd round:
· Further discuss the option
Issue 5-2-3: Additional path report mapping for PRS-RSRPP
· Tentative agreements:
· Support report mapping for up to 8 additional paths for DL PRS-RSRPP measurement.
· Recommendations for 2nd round:
· No further discussion
Discussion on 2nd round (if applicable)

Topic #6: Performance: PRS measurement testing 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2209234
	Huawei, Hisilicon
	Proposal 7: Define the following 2 TCs for PRS-RSRPP measurement. 
· PRS-RSRPP measurement accuracy for FR1 in SA
· PRS-RSRPP measurement accuracy for FR2 in SA 

	R4-2208218
	CATT
	Proposal 5: The test case for PRS-RSRPP measurement period requirements with gaps need to be defined and the test configurations for PRS-RSRP in TS 38.133 clause A.6.6.12.1 and A.7.6.9.1 can be reused. 
Proposal 6: The test case for RSTD/PRS-RSRP/UE Rx-Tx/PRS-RSRPP measurement period requirements without gaps need to be defined. And the test configurations for the measurement period requirements with gaps can be reused except that the gap configuration should be replaced by PRS processing window configuration and the PRS bandwidth need to be within the active BWP. 
Proposal 7: The test case for RSTD/PRS-RSRP/UE Rx-Tx measurement accuracy requirements with gaps for reduced number of samples need to be defined. 
Proposal 8: The test case for PRS-RSRPP measurement accuracy requirements with gaps including that for reduced number of samples need to be defined. 
Proposal 9: The test case for RSTD/PRS-RSRP/UE Rx-Tx/PRS-RSRPP measurement accuracy without gaps including that for reduced number of samples need to be defined. 

	R4-2209233
	Huawei, Hisilicon
	Proposal 2: Define the following 6 TCs for PRS measurement outside MG. 
· RSTD measurement requirements for FR1 in SA
· RSTD measurement requirements for FR2 in SA
· PRS-RSRP measurement requirements for FR1 in SA
· PRS-RSRP measurement requirements for FR2 in SA
· UE Rx-Tx time difference measurement requirements for FR1 in SA
· UE Rx-Tx time difference measurement requirements for FR2 in SA
Proposal 3: 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 4: Discuss whether to define tests for dual-PFL after conclusion for core requirements is reached. 
Proposal 5: Set the expected RSTD and uncertainty based on the each UE’s indicated capability such that the applicability condition for PRS measurement outside MG is met.
Proposal 6: Set PRS as highest priority in the TCs, i.e. state 1 in all priority options. 
Proposal 7: Verify both measurement delay and scheduling restriction in the same test.

	R4-2208222
	CATT
	Proposal 2: Discuss and decide the test case list for R17 ePOS perf part in Table 2.3-1. 

	R4-2209231
	Huawei, Hisilicon
	Proposal 5: Define the following 12 TCs for M-sample measurement. Delay TCs are defined under the condition where AGC sample is not needed, and accuracy TCs defined under the condition where AGC sample is needed.
· RSTD measurement requirements for FR1 in SA
· RSTD measurement requirements for FR2 in SA
· PRS-RSRP measurement requirements for FR1 in SA
· PRS-RSRP measurement requirements for FR2 in SA
· UE Rx-Tx time difference measurement requirements for FR1 in SA
· UE Rx-Tx time difference measurement requirements for FR2 in SA
· RSTD measurement accuracy for FR1 in SA
· RSTD measurement accuracy for FR2 in SA
· PRS RSRP measurement accuracy for FR1 in SA
· PRS RSRP measurement accuracy for FR2 in SA
· UE Rx-Tx time difference measurement accuracy for FR1 in SA
· UE Rx-Tx time difference measurement accuracy for FR2 in SA
Proposal 6: Update the existing Rel-16 TCs for FR2 delay tests such that the test requirements is based on the UE indicated capability for reduced Rx beam sweeping factor.

	R4-2208527

	CMCC
	Proposal 1: for latency reduction of positioning measurement, it is proposed to define test cases for the case with Nsample =1 and the case with Nsample =2 (i.e. both the case that AGC is not required and the case that AGC is required need to be tested)
Proposal 2: for latency reduction of positioning measurement, it is proposed to define test cases for the reduced Rx beam sweeping factor.
Proposal 3: for positioning measurement without measurement gap, it is proposed to define test cases for RSTD, PRS-RSRP, UE Rx-Tx time difference, and PRS-RSRPP.
Proposal 4: for positioning measurement without measurement gap, it is proposed to define test cases for the case without reduced number of samples and the case with reduced number of samples.
Proposal 5: 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. 

	R4-2208802
	vivo
	Proposal 4: For PRS measurement test cases without measurement gaps, the following test cases need to be defined. And the measurement gap configuration in the existing requirements should be replaced with the PPW.



Open issues and comments collection for 1st round
Sub-topic 6-1: General aspects of PRS measurement testing
Issue 6-1-1: Dual PFL tests for PRS measurement outside MG
· Option 1: HW
· Discuss whether to define tests for dual-PFL after conclusion for core requirements is reached.
· Recommended WF
· Further discuss the proposals
	Company
	Comments

	Qualcomm
	PRS measurements without gaps in two PFLs could be tested with two separate PPWs configured and activated on two different CCs.
We are OK to wait for RAN1’s response on the number of applicable PFLs for a PPW.

	Huawei 
	Option 1.
Whether and how to define tests for dual-PFL should depend on outcome from core part discussion.

	CATT
	Fine to option 1 and wait for RAN1 response on the number of PFLs. 

		Intel
	Fine to option 1 and wait for RAN1 response on the number of PFLs.

	Ericsson
	Option 1 is fine and propose to wait for RAN1 response on applicable number of PFLs during gapless PRS measurement.

	Nokia
	Fine to option 1 and wait for RAN1 response on the number of PFLs.

	vivo
	Fine to option 1 and wait for RAN1 response on the number of PFLs.



Issue 6-1-2: Expected RSTD in tests for PRS measurement outside MG
· Option 1: HW
· Set the expected RSTD and uncertainty based on the each UE’s indicated capability such that the applicability condition for PRS measurement outside MG is met.
· Recommended WF
· Further discuss the proposals
	Company
	Comments

	Qualcomm
	Does option 1 propose setting different PRS time offsets in the test case based on the signaled UE timing threshold or just change the expectedRSTD and expectedRSTD-uncertainty? 

	Huawei 
	Option 1.
To QC, our intention is to set both the time offset and the expected RSTD and uncertainty according to the UE capability. In our understanding, expected RSTD and uncertainty should be set based on the time offset.

	CATT
	Need more clarification why expected RSTD and uncertainty are related to UE capability. 

	Intel
	If option 1 is agreed, shall the different UE capability support the different “expectedRSTD and expectedRSTD-uncertainty” be defined?

	Ericsson
	Option 1 is fine.

	Nokia
	Option 1 is fine.

	vivo
	We understand the motivation of Option 1. When defining the test cases for PRS measurement outside MG, it is necessary to set the reasonable PRS time offset between the serving cell and neighbor cell to guarantee the timing difference is smaller than the threshold based on the UE capability. So we suggest the reasonable PRS time offset shall be included in the test case configuration.
· Set the PRS time offset, the expectedRSTD and expectedRSTD-uncertainty based on the each UE’s indicated capability such that the applicability condition for PRS measurement outside MG is met.




Issue 6-1-3: PRS priority is tests for PRS measurement outside MG
· Option 1: HW
· Set PRS as highest priority in the TCs, i.e. state 1 in all priority options. 
· Recommended WF
· Further discuss the proposals
	Company
	Comments

	Qualcomm
	We understand that the intention of option 1 is that PRS will not collide with other DL signals/channels that have higher priority (including SSB) inside the PPW in the test cases. We agree that the test setup should follow this principle.

	Huawei 
	Option 1.
To QC, yes, that is exactly our intention.

	CATT
	Fine with the principle in option 1 and actually we think the PRS is set not collided with other signals. 

	Intel
	Option 1.

	Ericsson
	Fine with option 1.

	Nokia
	Option-1

	vivo
	Agree with Option 1.



Issue 6-1-4: Combine delay and scheduling restriction testing for PRS measurement outside MG
· Option 1: HW
· Verify both measurement delay and scheduling restriction in the same test.
· Recommended WF
· Further discuss the proposals
	Company
	Comments

	Qualcomm
	In our view, the priority should be to verify the measurement delay requirement. FFS if scheduling restriction is tested in the same test case. We don’t favor adding a separate test case for it.

	Huawei 
	Option 1.
To QC, our suggestion is to not have separate test case for scheduling restriction but to verify both measurement delay and scheduling restriction in the same test case. We have no strong view, and we are also fine to skip the test if that’s majority’s view.

	CATT
	Need further study whether the scheduling restriction test is needed. In our understanding, it seems no need to define scheduling restriction test which is aligned with the existing test cases. 

	Intel
	Fine with Option 1. But we are also fine if companies agree exclude the schecduling restriction testing.

	Ericsson
	In our view it is enough to verify whether the measurement delay requirement is met when the PRS is higher priority than the other DL signals/channels. In this regard, TC in issue 6-1-3 should be enough.

	Nokia
	Fine with Option 1. 

	vivo
	Agree with Option 1. It is helpful to reduce the number of test cases.



Issue 6-1-5: Applicability of testing for PRS measurement outside MG
· Proposal 1: HW
· 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 2: CMCC
· 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. 
· Recommended WF
· Further discuss the proposals
	Company
	Comments

	Qualcomm
	Both proposals seem to have the same goal. In the sub-test for M-sample, the reduced number of samples should be requested by the TE.

	Huawei 
	We support both proposals.
P1 is suggesting to define sub-tests, but we are open to further check if we should define separate TCs or define sub-tests in the same TC, for easy CR drafting. What we want to highlight is the applicability rule for 4-sample and M-sample tests. 

	CATT
	The two options are same and we are fine with either one. 

	Intel
	Both proposals are fine with us.

	Ericsson
	Both proposals are fine assuming that the TCs consider validation of both accuracy and measurement period requirements.

	CMCC
	We are OK with both options

	Nokia
	We are ok with both options

	vivo
	Both proposals are fine.



Issue 6-1-6: AGC in tests with reduced number of samples
· Option 1: HW
· Delay TCs are defined under the condition where AGC sample is not needed, and accuracy TCs defined under the condition where AGC sample is needed.
· Option 2: CMCC
· for latency reduction of positioning measurement, it is proposed to define test cases for the case with Nsample =1 and the case with Nsample =2 (i.e. both the case that AGC is not required and the case that AGC is required need to be tested)
· Recommended WF
· Further discuss the proposals
	Company
	Comments

	Qualcomm
	For M-sample measurements, it may be preferrable to reuse the same test configuration for the measurement period and measurement accuracy test cases. At least both should target the same number of samples so that the accuracy requirement is tested with the same measurement delay that has been verified. Otherwise, it is likely that the UE can meet the accuracy requirement for M-sample measurements if it takes longer.

	Huawei 
	We have no strong view, and intention of option 1 is to reduce number of test cases. If we define separate test cases for Nsample =1 and Nsample =2, the test case number will be doubled. Maybe we could test both for the delay TCs as in option 2 but select one for the accuracy TCs.

	CATT
	Fine with option 2 to verify the different conditions for the reduced number of samples. 

	Intel
	Option 1 is better trade-off between the testing coverage and efforts.

	Ericsson
	In our view the TCs in this issue and in issue 6-1-5 can be merged. We see Qualcomm’s concern. Accuracy requirement and the measurement delay requirement should be tested for the same number of samples.  

	CMCC
	Our key point is that both the scenario with Nsample =1 and the scenario with Nsample =2 need to be tested. As for how to manage different scenario with delay TC and accuracy TC in order to reduce the test burden, we are open to discussion.

	Nokia
	We prefer option-1. It is more fit in the test intention.

	vivo
	Prefer Option 2. The delay test cases need to be considered whether the AGC sample is needed or not. 



Sub-topic 6-2: PRS measurement delay test cases
Issue 6-2-1: PRS-RSRPP measurement delay tests
· Option 1: CATT
· [bookmark: _Hlk102057208]The test case for PRS-RSRPP measurement period requirements with gaps need to be defined and the test configurations for PRS-RSRP in TS 38.133 clause A.6.6.12.1 and A.7.6.9.1 can be reused.
· Recommended WF
· Further discuss the proposals
	Company
	Comments

	Qualcomm
	The measurement period requirement for PRS-RSRPP is the same as for PRS-RSRP. To reduce the number of new test cases, we propose to verify the common measurement delay requirement using the existing test cases for PRS-RSRP measurement delay. i.e. add reporting of PRS-RSRPP to the existing test cases, subject to UE capability. This can be done for all PRS-RSRP/RSRP measurement delay test cases, including with/without gaps, with/without reduced number of samples and in RRC_INACTIVE.

	Huawei 
	We have same view as QC that we do not need to define dedicated TCs for PRS-RSRPP delay. 

	CATT
	Support option 1 to reuse the same configuration of PRS-RSRP to the test case of PRS-RSRPP. For the implementation on the specification, we are fine to either introduce the separate clause or add the PRS-RSRPP reporting to the existing PRS-RSRP test case as suggested by QC. 

	Intel
	Same view as QC

	Ericsson
	Agree with Qualcomm’s comment.

	Nokia 
	We are fine with QC suggestion.

	vivo
	Same view as QC.




Issue 6-2-1: Tests for PRS measurement period with reduced number of samples
· Option 1: HW
· Define the following TCs for M-sample measurement. 
· RSTD measurement requirements for FR1 in SA
· RSTD measurement requirements for FR2 in SA
· PRS-RSRP measurement requirements for FR1 in SA
· PRS-RSRP measurement requirements for FR2 in SA
· UE Rx-Tx time difference measurement requirements for FR1 in SA
· UE Rx-Tx time difference measurement requirements for FR2 in SA
· Option 2: CATT
· Discuss and decide the test case list for R17 ePOS perf part in Table 2.3-1
	No.
	Requirements for
	Detail 

	1
	Latency reduction
	TC for RSTD measurement period without gaps

	2
	
	TC for RSTD measurement accuracy without gaps

	3
	
	TC for RSTD measurement accuracy with gap for  reduced number of samples

	4
	
	TC for PRS-RSRP measurement period without gaps

	5
	
	TC for PRS-RSRP measurement accuracy without gaps

	6
	
	TC for PRS-RSRP measurement accuracy with gap for  reduced number of samples

	7
	
	TC for UE Rx-Tx time difference measurement period without gaps

	8
	
	TC for UE Rx-Tx time difference measurement accuracy without gaps

	9
	
	TC for UE Rx-Tx time difference measurement with gap for  reduced number of samples

	10
	PRS-RSRPP measurement
	TC for PRS-RSRPP measurement period with gaps

	11
	
	TC for PRS-RSRPP measurement accuracy with gaps

	12
	
	TC for PRS-RSRPP measurement period without gaps

	13
	
	TC for PRS-RSRPP measurement accuracy without gaps

	14
	
	TC for PRS-RSRPP measurement requirements in RRC_INACTIVE state

	15
	
	TC for PRS-RSRPP measurement accuracy requirements in RRC_INACTIVE state

	16
	PRS measurement in RRC_INACTIVE state
	TC for RSTD measurement period requirements in RRC_INACTIVE state

	17
	
	TC for RSTD measurement accuracy requirements in RRC_INACTIVE state


· Recommended WF
· Further discuss the proposals
	Company
	Comments

	Qualcomm
	The applicability rule in issue 6-1-5 should be used for all measurement delay tests.

	Huawei 
	Option 1, but if we further consider with/without AGC sample as in 6-1-6, each item will become 2 TCs, and totally there will 12 TCs for measurement with MG and M-sample.
There seems to be no test case for M-sample measurement with MG in option 2.

	CATT
	Support option 2 in which option 1 is also covered. For each test, the principle in sub-topic 6-1 can apply. 

	Intel
	Only part of TCs (6~9) of Option 2 can be discussed under this issue. We are also fine with them. 

	Ericsson
	Option 2 looks more complete. Therefore, support option 2. However the measurement period and measurement accuracy verification shall be done for the same sample number. For RRC_INACTIVE state TCs for PRS-RSRP and UE Rx-Tx shall also be considered.

	CMCC
	In general, option 2 is OK. We have some detailed questions for clarification: taking RSTD as example, for TC for RSTD measurement period without gaps, whether 4 samples or reduced samples or both are considered? Similarly, for TC for RSTD measurement accuracy without gaps, whether 4 samples or reduced samples or both are considered?

	Nokia
	Support option 2 with details covering option 1 




Issue 6-2-2: Test cases on PRS measurement without gaps
· Option 1: HW
· Define the following 6 TCs for PRS measurement outside MG. 
· RSTD measurement requirements for FR1 in SA
· RSTD measurement requirements for FR2 in SA
· PRS-RSRP measurement requirements for FR1 in SA
· PRS-RSRP measurement requirements for FR2 in SA
· UE Rx-Tx time difference measurement requirements for FR1 in SA
· UE Rx-Tx time difference measurement requirements for FR2 in SA
· Option 2: CATT
· The test case for RSTD/PRS-RSRP/UE Rx-Tx/PRS-RSRPP measurement period requirements without gaps need to be defined. And the test configurations for the measurement period requirements with gaps can be reused except that the gap configuration should be replaced by PRS processing window configuration and the PRS bandwidth need to be within the active BWP.
· Discuss and decide the test case list for R17 ePOS perf part in Table 2.3-1
	No.
	Requirements for
	Detail 

	1
	Latency reduction
	TC for RSTD measurement period without gaps

	2
	
	TC for RSTD measurement accuracy without gaps

	3
	
	TC for RSTD measurement accuracy with gap for reduced number of samples

	4
	
	TC for PRS-RSRP measurement period without gaps

	5
	
	TC for PRS-RSRP measurement accuracy without gaps

	6
	
	TC for PRS-RSRP measurement accuracy with gap for  reduced number of samples

	7
	
	TC for UE Rx-Tx time difference measurement period without gaps

	8
	
	TC for UE Rx-Tx time difference measurement accuracy without gaps

	9
	
	TC for UE Rx-Tx time difference measurement with gap for reduced number of samples

	10
	PRS-RSRPP measurement
	TC for PRS-RSRPP measurement period with gaps

	11
	
	TC for PRS-RSRPP measurement accuracy with gaps

	12
	
	TC for PRS-RSRPP measurement period without gaps

	13
	
	TC for PRS-RSRPP measurement accuracy without gaps

	14
	
	TC for PRS-RSRPP measurement requirements in RRC_INACTIVE state

	15
	
	TC for PRS-RSRPP measurement accuracy requirements in RRC_INACTIVE state

	16
	PRS measurement in RRC_INACTIVE state
	TC for RSTD measurement period requirements in RRC_INACTIVE state

	17
	
	TC for RSTD measurement accuracy requirements in RRC_INACTIVE state



· Proposal 3: CMCC
· The test case for RSTD/PRS-RSRP/UE Rx-Tx/PRS-RSRPP measurement period requirements without gaps need to be defined. 
· for positioning measurement without measurement gap, it is proposed to define test cases for the case without reduced number of samples and the case with reduced number of samples.
· Proposal 4: vivo
· For PRS measurement test cases without measurement gaps, the following test cases need to be defined. And the measurement gap configuration in the existing requirements should be replaced with the PPW.
	TC index
	Test case description
	FR/MR-DC mode
	Note

	1
	RSTD measurement without measurement gaps
	FR1 SA
	Measurement procedure

	2
	PRS-RSRP measurement without measurement gaps
	FR1 SA
	Measurement procedure

	3
	UE Rx-Tx time difference measurement without measurement gaps
	FR1 SA
	Measurement procedure

	4
	RSTD measurement without measurement gaps
	FR1 SA
	Measurement performance

	5
	PRS-RSRP measurement without measurement gaps
	FR1 SA
	Measurement performance

	6
	UE Rx-Tx time difference measurement without measurement gaps
	FR1 SA
	Measurement performance

	7
	RSTD measurement without measurement gaps
	FR2 SA
	Measurement procedure

	8
	PRS-RSRP measurement without measurement gaps
	FR2 SA
	Measurement procedure

	9
	UE Rx-Tx time difference measurement without measurement gaps
	FR2 SA
	Measurement procedure

	10
	RSTD measurement without measurement gaps
	FR2 SA
	Measurement performance

	11
	PRS-RSRP measurement without measurement gaps
	FR2 SA
	Measurement performance

	12
	UE Rx-Tx time difference measurement without measurement gaps
	FR2 SA
	Measurement performance



· Recommended WF
· Further discuss the proposals
	Company
	Comments

	Qualcomm
	Before agreeing on these proposals, RAN4 should consider the following points.
In Rel-16 we introduced 12 test cases for 3 measurements * 2 FRs * 2 requirements (delay and accuracy). If we replicate all those tests for measurements without gaps, M-sample and RRC_INACTIVE, and also add new tests for PRS-RSRPP we would have 16*2(4-samp/M-samp)*2(w/wo gaps) + in connected + 16*2(4-samp/M-samp) in inactive = 64 + 32 = 96 tests.
If we reuse the PRS-RSRP measurement delay cases for PRS-RSRPP we save 12 tests, so 84 tests. i.e. 72 new tests! And this assumes no extra tests for reduced Rx beam sweeping factor. Please let us know if we missed anything here.
RAN4 should try to leverage the existing test configurations and reuse across test cases as much as possible to reduce the effort of creating and maintaining the tests.
Also, test applicability conditions need to be an integral part of the discussion.

	Huawei 
	Option 1 and 4 are same, but each item may become 4 separate test cases if further considering 4-sample/M-sample and with/without AGC sample, so there will be 18 TCs for the delay of measurement outside MG. 
We are open to further down-selection or distribution.

	CATT
	The proposals are quite similar and can be merged to derive the test case list. For the issue mentioned by QC, as we discussed in sub-topic 6-1, some existing test cases can be reused to leverage the new test cases, but still some updates and clarifications are needed. So the corresponding test cases should be listed first and further consider how to implement to the specification. And the some configurations (e.g. 4-samples and M sample) are tested with sub-tests and no need to calculate as a separate case. 

	Intel
	These proposal are similar. 

	Ericsson
	In principle all proposals are to achieve same goal. Option 2 looks more complete than others. For RRC_INACTIVE state TCs for PRS-RSRP and UE Rx-Tx shall also be considered. 
To QC, we recognize there are large number of tests in R17 because there are also more diverse features and UE capabilities. RAN4 must define all necessary tests. But we can discuss applicability rules to reduce testing for UE wherever tests are redundant.

	CMCC
	For option 2 and option 4, we have similar question as that for Issue 6-2-1, for delay TC, we would like to know whether 4 samples or reduced samples or both are considered? Similarly, for accuracy TC for measurement without gaps, whether 4 samples or reduced samples or both are considered?

	Nokia
	Support Option 1 and Option 4 that are same, but down select may be required between Issue 6-2-1 and Issue 6-2-2.



Issue 6-2-3: Test cases on PRS measurement for reduced Rx beam sweeping factor
· Option 1: HW
· Update the existing Rel-16 TCs for FR2 delay tests such that the test requirements is based on the UE indicated capability for reduced Rx beam sweeping factor.
· Option 2: CMCC
· for latency reduction of positioning measurement, it is proposed to define test cases for the reduced Rx beam sweeping factor.
· Recommended WF
· Further discuss the proposals
	Company
	Comments

	Qualcomm
	We don’t favor adding separate test cases for reduced Rx beam sweeping factor. The existing test cases can be modified as proposed in option 1, unless any technical issue is identified.

	Huawei 
	Option 1

	CATT
	The existing test cases can cover this feature and no separate tests are needed. 

	Intel
	Option 1. This function can be tested with the exist TCs.

	Ericsson
	Support option 1. We should not modify the current tests since they verify R16 functionalities.

	CMCC
	Prefer option 2. Option 1 propose to modify the existing test cases, we are not sure whether it is a good way.

	Nokia
	Support option-1





Sub-topic 6-3: PRS measurement accuracy test cases
Issue 6-3-1: Need for testing PRS-RSRPP measurement accuracy
· Option 1: CATT, HW
· The test case for PRS-RSRPP measurement accuracy requirements with gaps including that for reduced number of samples need to be defined
· Recommended WF
· Discuss the proposal
	Company
	Comments

	Qualcomm
	Some test cases of PRS-RSRPP accuracy should be added. See our comment in 6-2-2.

	Huawei 
	Option 1.
Unlike delay tests, we think separate test cases are needed for PRS-RSRPP accuracy.

	CATT
	Support option 1. If the accuracy requirements for PRS-RSRPP are introduced, the test cases are needed. And we think the accuracy requirements with and without latency reduction can be included in a single test. 

	Intel
	Option 1. 

	Ericsson
	Support option 1.

	CMCC
	Support option 1

	Nokia
	Option 1.

	vivo
	Support option 1



Issue 6-3-2: Need for testing PRS measurement accuracy with reduced number of samples
· Option 1: CATT
· The test case for RSTD/PRS-RSRP/UE Rx-Tx measurement accuracy requirements with gaps for reduced number of samples need to be defined.
· Recommended WF
· Discuss the proposal
	Company
	Comments

	Qualcomm
	In general, we support adding accuracy test cases with reduced number of samples for all the measurements. However, applicability conditions need to be discussed and e.g. it may not be necessary to test all PRS configurations in the existing sub-tests. 

	Huawei 
	Option 1.
It is important to verify the accuracy with M-sample.

	CATT
	Option 1. And the configuration can follow the discussion in accuracy requirements part. 

	Intel
	Option 1. 

	Ericsson
	Fine with option 1.

	CMCC
	Support option 1

	Nokia
	Support option 1

	vivo
	Support option 1



Issue 6-3-3: Need for testing PRS measurement accuracy without gaps
· Option 1: CATT
· The test case for RSTD/PRS-RSRP/UE Rx-Tx/PRS-RSRPP measurement accuracy without gaps including that for reduced number of samples need to be defined.
· Recommended WF
· Discuss the proposal
	Company
	Comments

	Qualcomm
	Measurement accuracy requirements are expected to be the same whether or not measurement gaps are used. So perhaps not all these tests need to be added or at least applicability conditions may be added. See our comment for issue 6-2-2. 

	Huawei 
	We suggest to de-prioritize the measurement accuracy test for measurement outside MG considering the number of test cases. Alternatively, we can also distribute the new accuracy TCs for M-sample (as discussed in 6-3-2) between within MG and outside MG measurement. 

	CATT
	Option 1. We agree that the existing accuracy requirements can be reused. But the measurements without gap need to be tested. 

	Intel
	Up to issue 4-3-1. And if no different requirements, it seems unnecessary to define the dedicated TCs for them.

	Ericsson
	Fine with option 1.

	CMCC
	OK with option 1

	Nokia
	Support option 1

	vivo
	Support option 1




Issue 6-3-4: Test cases on PRS measurement accuracy with reduced number of samples
· Option 1: HW
· Define the following TCs for M-sample measurement. 
· RSTD measurement accuracy for FR1 in SA
· RSTD measurement accuracy for FR2 in SA
· PRS RSRP measurement accuracy for FR1 in SA
· PRS RSRP measurement accuracy for FR2 in SA
· UE Rx-Tx time difference measurement accuracy for FR1 in SA
· UE Rx-Tx time difference measurement accuracy for FR2 in SA
· Option 2: CATT
· Discuss and decide the test case list for R17 ePOS perf part in Table 2.3-1
	No.
	Requirements for
	Detail 

	1
	Latency reduction
	TC for RSTD measurement period without gaps

	2
	
	TC for RSTD measurement accuracy without gaps

	3
	
	TC for RSTD measurement accuracy with gap for  reduced number of samples

	4
	
	TC for PRS-RSRP measurement period without gaps

	5
	
	TC for PRS-RSRP measurement accuracy without gaps

	6
	
	TC for PRS-RSRP measurement accuracy with gap for  reduced number of samples

	7
	
	TC for UE Rx-Tx time difference measurement period without gaps

	8
	
	TC for UE Rx-Tx time difference measurement accuracy without gaps

	9
	
	TC for UE Rx-Tx time difference measurement with gap for  reduced number of samples

	10
	PRS-RSRPP measurement
	TC for PRS-RSRPP measurement period with gaps

	11
	
	TC for PRS-RSRPP measurement accuracy with gaps

	12
	
	TC for PRS-RSRPP measurement period without gaps

	13
	
	TC for PRS-RSRPP measurement accuracy without gaps

	14
	
	TC for PRS-RSRPP measurement requirements in RRC_INACTIVE state

	15
	
	TC for PRS-RSRPP measurement accuracy requirements in RRC_INACTIVE state

	16
	PRS measurement in RRC_INACTIVE state
	TC for RSTD measurement period requirements in RRC_INACTIVE state

	17
	
	TC for RSTD measurement accuracy requirements in RRC_INACTIVE state

	18
	
	TC for PRS-RSRP measurement period requirements in RRC_INACTIVE state

	19
	
	TC for PRS-RSRP measurement accuracy requirements in RRC_INACTIVE state

	20
	
	TC for UE Rx-Tx time difference measurement period requirements in RRC_INACTIVE state

	21
	
	TC for UE Rx-Tx time difference measurement accuracy requirements in RRC_INACTIVE state

	22
	Timing error groups(TEG)
	TC for RSTD measurement accuracy requirements related to TEGs

	23
	
	TC for UE Rx-Tx time difference measurement accuracy requirements related to TEGs


· Recommended WF
· Discuss the proposals
	Company
	Comments

	Qualcomm
	See our comments for 6-2-2 and 6-3-2.

	Huawei 
	Option 1 is proposed for measurement with MG, and each item may become 2 TCs if we further consider with/without AGC sample. 
On option 2, the proposed TCs for M-sample are all for measurement outside MG, and please see our comments for accuracy TCs for measurement outside MG in 6-3-3.

	CATT
	Support option 2 in which option 1 is included. 

	Ericsson 
	Option 2. However, we see a need for an alignment between TC table in issue 6-2-1 and TC table for this issue.

	CMCC
	For option 2, we would like to know why reduced number of samples is not considered for measurement without MG?

	Nokia
	Option 2 is fine, but down select may be required between Issue 6-2-1 and Issue 6-2-2.

	
	




Summary for 1st round 
Sub-topic 6-1: General aspects of PRS measurement testing
Issue 6-1-1: Dual PFL tests for PRS measurement outside MG
· Tentative agreements:
· Discuss whether to define tests for dual-PFL after conclusion for core requirements is reached i.e. after RAN1 response on number of PFLs.
· Recommendations for 2nd round:
· No further discussion
Issue 6-1-2: Expected RSTD in tests for PRS measurement outside MG
· Tentative agreements:
· None
· Candidate options:
Further discuss if the following are needed in test cases on PRS measurement outside MG:
· PRS time offset
· expectedRSTD 
· expectedRSTD-uncertainty
· Recommendations for 2nd round:
· Further discuss the options
Issue 6-1-3: PRS priority is tests for PRS measurement outside MG
· Tentative agreements:
· Set PRS as highest priority in the TCs, i.e. state 1 in all priority options. 
· Recommendations for 2nd round:
· No further discussion
Issue 6-1-4: Combine delay and scheduling restriction testing for PRS measurement outside MG
· Tentative agreements:
· Verify only PRS measurement delay in a test.
· Do not verify scheduling restriction in the same test or separate test.
· Recommendations for 2nd round:
· No further discussion
Issue 6-1-5: Applicability of testing for PRS measurement outside MG
· Tentative 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.
· Candidate options:
Further discuss if the following is possible:
· 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:
· Further discuss the option
Issue 6-1-6: AGC in tests with reduced number of samples
· Tentative agreements:
· None
· Candidate options:
· Option 1:
· Define PRS measurement delay test cases with Nsample =1 and Nsample =2
· Define PRS measurement accuracy test cases with one value of Nsample; Nsample=FFS
· Option 2:
· Define PRS measurement delay and accuracy test cases with same value of Nsample; Nsample=FFS
· Recommendations for 2nd round:
· Further discuss the options
Sub-topic 6-2: PRS measurement delay test cases
Issue 6-2-1: PRS-RSRPP measurement delay tests
· Tentative agreements:
· Test cases for PRS-RSRPP measurement period requirements with gaps are further discussed under test case list in Topic #7.
· Recommendations for 2nd round:
· No further discussion.
Issue 6-2-1: Tests for PRS measurement period with reduced number of samples
· Tentative agreements:
· Test cases for PRS measurement accuracy for reduced number of samples are further discussed under test case list in Topic #7.
· Recommendations for 2nd round:
· No further discussion.
Issue 6-2-2: Test cases on PRS measurement without gaps
· Tentative agreements:
· Test cases for PRS measurement without gaps are further discussed under test case list in Topic #7.
· Recommendations for 2nd round:
· No further discussion.
Issue 6-2-3: Test cases on PRS measurement for reduced Rx beam sweeping factor
· Tentative agreements:
· Test cases for PRS measurement for reduced Rx beam sweeping factor are further discussed under test case list in Topic #7.
· Recommendations for 2nd round:
· No further discussion.
Sub-topic 6-3: PRS measurement accuracy test cases
Issue 6-3-1: Need for testing PRS-RSRPP measurement accuracy
· Tentative agreements:
· The test case for PRS-RSRPP measurement accuracy requirements with gaps including that for reduced number of samples need to be defined. 
· Number of tests and details are discussed under test case list in Topic #7.
· Recommendations for 2nd round:
· No further discussion.
Issue 6-3-2: Need for testing PRS measurement accuracy with reduced number of samples
· Tentative agreements:
· The test case for RSTD/PRS-RSRP/UE Rx-Tx measurement accuracy requirements with gaps for reduced number of samples need to be defined.
· Number of tests and details are discussed under test case list in Topic #7.
· Recommendations for 2nd round:
· No further discussion.
Issue 6-3-3: Need for testing PRS measurement accuracy without gaps
· Tentative agreements:
· The test case for RSTD/PRS-RSRP/UE Rx-Tx/PRS-RSRPP measurement accuracy without gaps including that for reduced number of samples need to be defined.
· Number of tests and details are discussed under test case list in Topic #7.
· Recommendations for 2nd round:
· No further discussion.
Issue 6-3-4: Test cases on PRS measurement accuracy with reduced number of samples
· Tentative agreements:
· Test cases for PRS measurement for reduced number of samples are further discussed under test case list in Topic #7.
· Recommendations for 2nd round:
· No further discussion.
Discussion on 2nd round (if applicable)

Topic #7: Performance: Work split and timeline
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2210171
	Ericsson
	Work split on performance requirements for positioning enhancement

	R4-2210172
	Ericsson
	Big DraftCR Template for Performance Requirements for Positioning Enhancement



Open issues and comments collection for 1st round 
Sub-topic 7-1: Performance: Draft CR work split  
Note 1: Draft CRs will be assigned to volunteer companies in 2nd round after list is stable.
Note 2: Draft CRs will be updated based on comments also under other performance Topics (#4-6).

Issue 7-1-1: Work split/CR allocation: General aspects (Table 1):
Table 1: Work split on general aspects of performance requirements 
	Set
	Performance requirements
	Impacted section in TS 38.133
	Volunteer Company

	1-1
	Big DraftCR on Performance Requirements for Positioning Enhancement
	All relevant sections
	Ericsson (Rapporteur)

	1-2
	Test configuration(s) related to PRS 
	A.3.X 
	

	1-3
	PRP and PRS Ês/Iot conditions for NR PRS-based measurements
	B.2.14
	


· Recommended WF
· Comments invited on draft CRs in Table 1.
	Company
	Comments

	Qualcomm
	See our comment for 6-2-2. In our view, in this meeting it is important to converge on a strategy/approach to reduce the number of tests and introduce new tests efficiently.

	Huawei 
	We have one question on 1-2. So far we do not see the need to introduce new PRS RMC, so could the proponent please clarify what changes are foreseen in case we may have missed something.

	CATT
	Same view as Huawei. 

	Ericsson
	In August we have to close the performance WI. Therefore, in this meeting RAN4 need to agree on list of all draft CRs related to performance part which include all tests. 
On 1-2, if no new RMC is needed then this can be removed. 

	vivo
	Same view with Huawei that 1-2 can be removed.

	
	

	
	



Issue 7-1-2: Work split/CR allocation: Accuracy and report mapping (Table 2):
Table 2: Work split on PRS measurement accuracy requirements and report mapping 
	Set
	PRS measurement accuracy requirements and report mapping
	Impacted section in TS 38.133
	Volunteer Company

	PRS measurement accuracy

	2-1
	RSTD accuracy in FR1 and FR2 
	10.1.23.2
	

	2-2
	PRS-RSRP accuracy in FR1 and FR2 
	10.1.24.2
	

	2-3
	UE Rx-Tx accuracy in FR1 and FR2 
	10.1.25.2
	

	2-4
	PRS-RSRPP accuracy in FR1 and FR2 
	10.1.X/10.1.X.Y1
	

	PRS measurement report mapping

	2-5
	RSTD report mapping in FR1 and FR2 
	10.1.23.2
	

	2-6
	PRS-RSRP report mapping in FR1 and FR2 
	10.1.24.2
	

	2-7
	UE Rx-Tx report mapping in FR1 and FR2 
	10.1.25.2
	

	2-8
	PRS-RSRPP report mapping in FR1 and FR2 
	10.1.X.Y2
	

	NOTE: Each set includes multiple features: reduced number of samples, RRC inactive state, TEG, additional path etc



· Recommended WF
· Comments invited on draft CRs in Table 2.
	Company
	Comments

	Huawei
	Table 2 is fine.

	CATT
	Whether the accuracy requirements for measurements without gap are included?

	Intel
	Table 2 is fine for us. But we suggest to conclude TCs list firstly. The specification impacts and CR split can be next step easier. 

	Ericsson
	To CATT, yes accuracy requirements for measurements without gap should be included. It can be clarified.

	vivo
	We are fine with Table 2.

	
	

	
	




Issue 7-1-3: Work split/CR allocation: PRS measurement delay tests (Table 3):
Table 3: Work split on PRS measurement delay test cases 
	Set
	PRS measurement delay test case scenarios
	Impacted section in TS 38.133
	Volunteer Company

	PRS-RSRPP measurement delay tests in RRC connected

	3-1
	PRS-RSRPP reporting delay tests in FR1 (similar to PRS-RSRP in A.6.6.13)
	A.6.6.X
	

	3-2
	PRS-RSRPP reporting delay tests in FR2 (similar to PRS-RSRP in A.6.6.13)
	A.7.6.X
	

	PRS measurement delay tests with reduced samples in RRC_CONNECTED

	3-3
	RSTD reporting delay test case with reduced number of samples in FR1 
	A.6.6.12.X1
	

	3-4
	RSTD reporting delay test case with reduced number of samples in FR2
	A.7.6.9.X1
	

	3-5
	PRS-RSRP reporting delay test case with reduced number of samples in FR1
	A.6.6.13.X1
	

	3-6
	PRS-RSRP reporting delay test case with reduced number of samples in FR2
	A.7.6.10.X1
	

	3-7
	UE Rx-Tx reporting delay test case with reduced number of samples in FR1
	A.6.6.14.X1
	

	3-8
	UE Rx-Tx reporting delay test case with reduced number of samples in FR2
	A.7.6.11.X1
	

	3-9
	PRS-RSRPP reporting delay test case with reduced number of samples in FR1
	A.6.6.X.Y1
	

	3-10
	PRS-RSRPP reporting delay test case with reduced number of samples in FR2
	A.7.6.X.Y1
	

	Delay and scheduling restriction tests for PRS measurements without gaps

	3-11
	RSTD reporting delay and scheduling restriction test case in FR1 
	A.6.6.12.X2
	

	3-12
	RSTD reporting delay and scheduling restriction test case in FR2
	A.7.6.9.X2
	

	3-13
	PRS-RSRP reporting delay and scheduling restriction test case in FR1
	A.6.6.13.X2
	

	3-14
	PRS-RSRP reporting delay and scheduling restriction test case in FR2
	A.7.6.10.X2
	

	3-15
	UE Rx-Tx reporting delay and scheduling restriction test case in FR1
	A.6.6.14.X2
	

	3-16
	UE Rx-Tx reporting delay and scheduling restriction test case in FR2
	A.7.6.11.X2
	

	3-17
	PRS-RSRPP reporting delay and scheduling restriction test case in FR1
	A.6.6.X.Y2
	

	3-18
	PRS-RSRPP reporting delay and scheduling restriction test case in FR2
	A.7.6.X.Y2
	

	PRS measurement delay tests in RRC_INACTIVE

	3-19
	RSTD reporting delay test case in FR1 in RRC_INACTIVE
	A.6.X1.Y1.Z1
	

	3-20
	RSTD reporting delay test case in FR2 in RRC_INACTIVE
	A.7.X1.Y1.Z1
	

	3-21
	PRS-RSRP reporting delay test in FR1 in RRC_INACTIVE
	A.6.X1.Y2.Z1
	

	3-22
	PRS-RSRP reporting delay test case in FR2 in RRC_INACTIVE
	A.7.X1.Y2.Z1
	

	3-23
	UE Rx-Tx reporting delay test case in FR1 in RRC_INACTIVE
	A.6.X1.Y3.Z1
	

	3-24
	UE Rx-Tx reporting delay test case in FR2 in RRC_INACTIVE
	A.7.X1.Y3.Z1
	

	3-25
	PRS-RSRPP reporting delay test case in FR1 in RRC_INACTIVE
	A.6.X1.Y4.Z1
	

	3-26
	PRS-RSRPP reporting delay test case in FR2 in RRC_INACTIVE
	A.7.X1.Y4.Z1
	

	3-27
	RSTD reporting delay test case with reduced number of samples in FR1 in RRC_INACTIVE
	A.6.X1.Y1.Z2
	

	3-28
	RSTD reporting delay test case with reduced number of samples in FR2 in RRC_INACTIVE
	A.7.X1.Y1.Z2
	

	3-29
	PRS-RSRP reporting delay test with reduced number of samples in FR1 in RRC_INACTIVE
	A.6.X1.Y2.Z2
	

	3-30
	PRS-RSRP reporting delay test case with reduced number of samples in FR2 in RRC_INACTIVE
	A.7.X1.Y2.Z2
	

	3-32
	UE Rx-Tx reporting delay test case with reduced number of samples in FR1 in RRC_INACTIVE
	A.6.X1.Y3.Z2
	

	3-32
	UE Rx-Tx reporting delay test case with reduced number of samples in FR2 in RRC_INACTIVE
	A.7.X1.Y3.Z2
	

	3-33
	PRS-RSRPP reporting delay test case with reduced number of samples in FR1 in RRC_INACTIVE
	A.6.X1.Y4.Z2
	

	3-34
	PRS-RSRPP reporting delay test case with reduced number of samples in FR2 in RRC_INACTIVE
	A.7.X1.Y4.Z2
	

	PRS measurement delay tests with timing error group (TEG) in RRC_CONNECTED

	3-35
	RSTD reporting delay test case with Rx TEG in FR1 
	A.6.6.12.X3
	

	3-36
	RSTD reporting delay test case with Rx TEG in FR2
	A.7.6.9.X3
	

	3-37
	UE Rx-Tx reporting delay test case with RxTx TEG in FR1 
	A.6.6.14.X3
	

	3-38
	UE Rx-Tx reporting delay test case with RxTx TEG in FR2
	A.7.6.11.X3
	



· Recommended WF
· Comments invited on draft CRs in Table 3.
	Company
	Comments

	Huawei 
	Some comments:
· We suggest to not define new TCs for PRS-RSRPP delay
· TCs for M-sample may need to be further split for with/without AGC sample
· TCs for measurement outside MG may need to be further split for 4-sample/M-sample and with/without AGC sample
· We suggest to de-prioritize 35-38 as in our view they are not essential features to be tested.

	CATT
	For the measurement delay requirements with gap, we think the test for reduced number of samples can be covered by existing test cases and no separate tests are needed, i.e. test 3-3 to 3-8 are not needed. 
And the same principle applies to the measurement without gap i.e. test 3-27 to 3-34 are not needed. 

	Intel
	we suggest to conclude TCs list firstly. The specification impacts and CR split can be next step easier. 

	vivo
	In general, Table 3 is fine. Some details may need to be specified:
· As mentioned in Issue 6-1-5 and Issue 6-1-6, whether it is necessary to define the separate delay test cases for 4 sample/M-sample (includes 2 samples and 1 sample) for both measurement with gap and measurement without gap need to be clarified.
As mentioned in Issue 6-2-1, there is no need to define dedicated TCs for PRS-RSRPP delay.

	
	

	
	

	
	




Issue 7-1-4: Work split/CR allocation: PRS measurement accuracy tests (Table 4):
Table 4: Work split on PRS measurement accuracy test cases 
	Set
	PRS measurement accuracy test case scenarios
	Impacted section in TS 38.133
	Volunteer Company

	PRS-RSRPP measurement accuracy tests in RRC connected

	4-1
	PRS-RSRPP accuracy tests in FR1 (similar to PRS-RSRP tests in A.6.7.14)
	A.6.7.X
	

	4-2
	PRS-RSRPP accuracy tests in FR2 (similar to PRS-RSRP tests in A.7.7.11)
	A.7.7.X
	

	PRS measurement accuracy tests with reduced samples in RRC connected

	4-3
	RSTD accuracy test case with reduced number of samples in FR1 
	A.6.7.13.X1
	

	4-4
	RSTD accuracy test case with reduced number of samples in FR2
	A.7.7.10.X1
	

	4-5
	PRS-RSRP accuracy test case with reduced number of samples in FR1
	A.6.7.14.X1
	

	4-6
	PRS-RSRP accuracy test case with reduced number of samples in FR2
	A.7.7.11.X1
	

	4-7
	UE Rx-Tx accuracy test case with reduced number of samples in FR1
	A.6.7.15.X1
	

	4-8
	UE Rx-Tx accuracy test case with reduced number of samples in FR2
	A.7.7.12.X1
	

	4-9
	PRS-RSRPP accuracy test case with reduced number of samples in FR1
	A.6.7.X.Y1
	

	4-10
	PRS-RSRPP accuracy test case with reduced number of samples in FR2
	A.7.7.X.Y1
	

	PRS measurement accuracy tests in RRC inactive

	4-11
	RSTD accuracy test case in FR1 in RRC_INACTIVE
	A.6.X2.Y1.Z1
	

	4-12
	RSTD accuracy test case in FR2 in RRC_INACTIVE
	A.7.X2.Y1.Z1
	

	4-13
	PRS-RSRP accuracy test in FR1 in RRC_INACTIVE
	A.6.X2.Y2.Z1
	

	4-14
	PRS-RSRP accuracy test case in FR2 in RRC_INACTIVE
	A.7.X2.Y2.Z1
	

	4-15
	UE Rx-Tx accuracy test case in FR1 in RRC_INACTIVE
	A.6.X2.Y3.Z1
	

	4-16
	UE Rx-Tx accuracy test case in FR2 in RRC_INACTIVE
	A.7.X2.Y3.Z1
	

	4-17
	PRS-RSRPP accuracy test case in FR1 in RRC_INACTIVE
	A.6.X2.Y4.Z1
	

	4-18
	PRS-RSRPP accuracy test case in FR2 in RRC_INACTIVE
	A.7.X2.Y4.Z1
	

	4-19
	RSTD accuracy test case with reduced number of samples in FR1 in RRC_INACTIVE
	A.6.X2.Y1.Z2
	

	4-20
	RSTD accuracy test case with reduced number of samples in FR2 in RRC_INACTIVE
	A.7.X2.Y1.Z2
	

	4-21
	PRS-RSRP accuracy test with reduced number of samples in FR1 in RRC_INACTIVE
	A.6.X2.Y2.Z2
	

	4-22
	PRS-RSRP accuracy test case with reduced number of samples in FR2 in RRC_INACTIVE
	A.7.X2.Y2.Z2
	

	4-23
	UE Rx-Tx accuracy test case with reduced number of samples in FR1 in RRC_INACTIVE
	A.6.X2.Y3.Z2
	

	4-24
	UE Rx-Tx accuracy test case with reduced number of samples in FR2 in RRC_INACTIVE
	A.7.X2.Y3.Z2
	

	4-25
	PRS-RSRPP accuracy test case with reduced number of samples in FR1 in RRC_INACTIVE
	A.6.X2.Y4.Z2
	

	4-26
	PRS-RSRPP accuracy test case with reduced number of samples in FR2 in RRC_INACTIVE
	A.7.X2.Y4.Z2
	



· Recommended WF
· Comments invited on draft CRs in Table 4.
	Company
	Comments

	Huawei 
	Some comments:
· TCs for M-sample may need to be further split for with/without AGC sample
· We are not sure if we need to have test all cases for INACTIVE, and we suggest to keep 8 TCs for INACTIVE and distribute 4-sample and M-sample among them.
· We may need new TCs for TEG, at least for RSTD accuracy where reference and neighbor resource are in the same Rx TEG.


	CATT
	We would like to check if the measurement accuracy with 4 samples and with reduced number of samples can be tested with sub-tests. If this is applicable, the test 4-19 to 4-26 can be merged and test 4-3 to 4-10 can be added as sub-tests in the existing test cases. 

	vivo
	In general, Table 3 is fine. We notice that the accuracy test cases on TEG may need to be defined based on the discussion in email thread 217.

	
	

	
	

	
	

	
	




Sub-topic 7-2: Performance: Time plan
Issue 7-2-1: Time plan 
· RAN4#103-e:
· Agreement on work scope of performance requirements
· Agreement on work split
· Endorsement of specification structure/template performance requirements
· RAN4#104:
· Companies provide draft CRs
· Endorsement of draft CR
· Agreement of Big CR
· Recommended WF
· Comments invited on proposed time plan, which can be updated based on agreements 
	Company
	Comments

	Qualcomm
	We understand the time plan follows the expected completion date. Given the number of new features that need to be covered it will be difficult to complete it on time.

	Huawei 
	Support the proposed timeline. 
We agree with QC that it can be difficult because the scope is large, but the current proposal is reasonable to complete perf part in 2 quarters after core part.

	CATT
	Fine with the time plan. 

	Intel
	Fine with the time plan. 

	Ericsson
	We support the time plan.
But we also recognize the time plan is challenging. 

	
	

	
	




Sub-topic 7-3: Draft Big CR on spec structure for performance
· Comments are invited for draft CR under this topic in the following sub-section:

CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2210172	(Big DraftCR Template for Performance Requirements for Positioning Enhancement, Ericsson)
	Huawei: the impacted sections may need to be revisited based on outcome of 7-1.

	
	CATT: depending on the discussion on test case list.

	
	Ericsson: Template is fine. But it can be revisited in 2nd round based on agreed test case list.

	
	

	
	

	
	

	
	

	
	

	
	

	
	




Summary for 1st round 
Sub-topic 7-1: Performance: Draft CR work split 
Issue 7-1-1: Work split/CR allocation: General aspects (Table 1):
· GTW agreements:
· Table 1: Work split on general aspects of performance requirements 
	Set
	Performance requirements
	Impacted section in TS 38.133
	Volunteer Company

	1-1
	Big DraftCR on Performance Requirements for Positioning Enhancement
	All relevant sections
	Ericsson (Rapporteur)

	1-2
	PRP and PRS Ês/Iot conditions for NR PRS-based measurements
	B.2.14
	



· Recommendations for 2nd round:
· No further discussion
Issue 7-1-2: Work split/CR allocation: Accuracy and report mapping (Table 2):
· GTW agreements:
Table 2: Work split on PRS measurement accuracy requirements and report mapping 
	Set
	PRS measurement accuracy requirements and report mapping
	Impacted section in TS 38.133
	Volunteer Company

	PRS measurement accuracy

	2-1 
	RSTD accuracy in FR1 and FR2
	10.1.23.2
	

	2-2
	PRS-RSRP accuracy in FR1 and FR2 
	10.1.24.2
	

	2-3
	UE Rx-Tx accuracy in FR1 and FR2 
	10.1.25.2
	

	2-4
	PRS-RSRPP accuracy in FR1 and FR2 
	10.1.X/10.1.X.Y1
	

	PRS measurement report mapping

	2-5
	RSTD report mapping in FR1 and FR2 
	10.1.23.2
	

	2-6
	PRS-RSRP report mapping in FR1 and FR2 
	10.1.24.2
	

	2-7
	UE Rx-Tx report mapping in FR1 and FR2 
	10.1.25.2
	

	2-8
	PRS-RSRPP report mapping in FR1 and FR2 
	10.1.X.Y2
	

	NOTE: Each set includes multiple features: reduced number of samples, RRC inactive state, TEG, additional path etc
· FFS whether to have separate requirements for TEG
NOTE: Define the accuracy and reporting mapping for the measurement with and without gap
· FFS on details about the structure of the specifications for those requirements
· Capture the requirements for with and without gap in the same CR for a certain requirement



Table 2 is updated in Table 2bis as follows: same draft CR containing accuracy and mapping:
Table 2bis: Work split on PRS measurement accuracy requirements and report mapping 
	Set
	PRS measurement accuracy requirements and report mapping
	Impacted section in TS 38.133
	Volunteer Company

	PRS measurement accuracy and report mapping

	2-1 
	RSTD accuracy and report mapping in FR1 and FR2 
	10.1.23.2
	

	2-2
	PRS-RSRP accuracy and report mapping in FR1 and FR2 
	10.1.24.2
	

	2-3
	UE Rx-Tx accuracy and report mapping in FR1 and FR2 
	10.1.25.2
	

	2-4
	PRS-RSRPP accuracy and report mapping in FR1 and FR2 
	10.1.X/10.1.X.Y1/Y2
	

	NOTE: Each set includes multiple features: reduced number of samples, RRC inactive state, TEG, additional path etc
· FFS whether to have separate requirements for TEG
NOTE: Define the accuracy and reporting mapping for the measurement with and without gap
· FFS on details about the structure of the specifications for those requirements
· Capture the requirements for with and without gap in the same CR for a certain requirement



· Candidate options:
· Volunteer company for different tests.
· Whether to have separate accuracy requirements for TEG?
· Option 1: Yes
· Option 2: No 
· Recommendations for 2nd round:
· Check volunteer company, open issues and review table 2bis
Issue 7-1-3: Work split/CR allocation: PRS measurement delay tests (Table 3):
· Tentative agreements:
GTW Agreement: Further discuss the test cases to keep the reasonable number of test cases
· Discuss whether the test cases highlighted by yellow can be removed, or combined with other tests, or add the applicability to reduce the test case number.
· Candidate options:
· Further discuss if any of the yellow shaded tests need to be removed in Table 3.
· Table 3: Work split on PRS measurement delay test cases 
	Set
	PRS measurement delay test case scenarios
	Impacted section in TS 38.133
	Volunteer Company

	PRS-RSRPP measurement delay tests in RRC connected

	3-1
	PRS-RSRPP reporting delay tests in FR1 (similar to PRS-RSRP in A.6.6.13)
	A.6.6.X
	

	3-2
	PRS-RSRPP reporting delay tests in FR2 (similar to PRS-RSRP in A.6.6.13)
	A.7.6.X
	

	PRS measurement delay tests with reduced samples in RRC_CONNECTED

	3-3
	RSTD reporting delay test case with reduced number of samples in FR1 
	A.6.6.12.X1
	

	3-4
	RSTD reporting delay test case with reduced number of samples in FR2
	A.7.6.9.X1
	

	3-5
	PRS-RSRP reporting delay test case with reduced number of samples in FR1
	A.6.6.13.X1
	

	3-6
	PRS-RSRP reporting delay test case with reduced number of samples in FR2
	A.7.6.10.X1
	

	3-7
	UE Rx-Tx reporting delay test case with reduced number of samples in FR1
	A.6.6.14.X1
	

	3-8
	UE Rx-Tx reporting delay test case with reduced number of samples in FR2
	A.7.6.11.X1
	

	3-9
	PRS-RSRPP reporting delay test case with reduced number of samples in FR1
	A.6.6.X.Y1
	

	3-10
	PRS-RSRPP reporting delay test case with reduced number of samples in FR2
	A.7.6.X.Y1
	

	Delay and scheduling restriction tests for PRS measurements without gaps

	3-11
	RSTD reporting delay and scheduling restriction test case in FR1 
	A.6.6.12.X2
	

	3-12
	RSTD reporting delay and scheduling restriction test case in FR2
	A.7.6.9.X2
	

	3-13
	PRS-RSRP reporting delay test case in FR1
	A.6.6.13.X2
	

	3-14
	PRS-RSRP reporting delay test case in FR2
	A.7.6.10.X2
	

	3-15
	UE Rx-Tx reporting delay test case in FR1
	A.6.6.14.X2
	

	3-16
	UE Rx-Tx reporting delay test case in FR2
	A.7.6.11.X2
	

	3-17
	PRS-RSRPP reporting delay test case in FR1
	A.6.6.X.Y2
	

	3-18
	PRS-RSRPP reporting delay test case in FR2
	A.7.6.X.Y2
	

	PRS measurement delay tests in RRC_INACTIVE

	3-19
	RSTD reporting delay test case in FR1 in RRC_INACTIVE
	A.6.X1.Y1.Z1
	

	3-20
	RSTD reporting delay test case in FR2 in RRC_INACTIVE
	A.7.X1.Y1.Z1
	

	3-21
	PRS-RSRP reporting delay test in FR1 in RRC_INACTIVE
	A.6.X1.Y2.Z1
	

	3-22
	PRS-RSRP reporting delay test case in FR2 in RRC_INACTIVE
	A.7.X1.Y2.Z1
	

	3-23
	UE Rx-Tx reporting delay test case in FR1 in RRC_INACTIVE
	A.6.X1.Y3.Z1
	

	3-24
	UE Rx-Tx reporting delay test case in FR2 in RRC_INACTIVE
	A.7.X1.Y3.Z1
	

	3-25
	PRS-RSRPP reporting delay test case in FR1 in RRC_INACTIVE
	A.6.X1.Y4.Z1
	

	3-26
	PRS-RSRPP reporting delay test case in FR2 in RRC_INACTIVE
	A.7.X1.Y4.Z1
	

	3-27
	RSTD reporting delay test case with reduced number of samples in FR1 in RRC_INACTIVE
	A.6.X1.Y1.Z2
	

	3-28
	RSTD reporting delay test case with reduced number of samples in FR2 in RRC_INACTIVE
	A.7.X1.Y1.Z2
	

	3-29
	PRS-RSRP reporting delay test with reduced number of samples in FR1 in RRC_INACTIVE
	A.6.X1.Y2.Z2
	

	3-30
	PRS-RSRP reporting delay test case with reduced number of samples in FR2 in RRC_INACTIVE
	A.7.X1.Y2.Z2
	

	3-32
	UE Rx-Tx reporting delay test case with reduced number of samples in FR1 in RRC_INACTIVE
	A.6.X1.Y3.Z2
	

	3-32
	UE Rx-Tx reporting delay test case with reduced number of samples in FR2 in RRC_INACTIVE
	A.7.X1.Y3.Z2
	

	3-33
	PRS-RSRPP reporting delay test case with reduced number of samples in FR1 in RRC_INACTIVE
	A.6.X1.Y4.Z2
	

	3-34
	PRS-RSRPP reporting delay test case with reduced number of samples in FR2 in RRC_INACTIVE
	A.7.X1.Y4.Z2
	

	PRS measurement delay tests with timing error group (TEG) in RRC_CONNECTED

	3-35
	RSTD reporting delay test case with Rx TEG in FR1 
	A.6.6.12.X3
	

	3-36
	RSTD reporting delay test case with Rx TEG in FR2
	A.7.6.9.X3
	

	3-37
	UE Rx-Tx reporting delay test case with RxTx TEG in FR1 
	A.6.6.14.X3
	

	3-38
	UE Rx-Tx reporting delay test case with RxTx TEG in FR2
	A.7.6.11.X3
	



· Recommendations for 2nd round:
· Check volunteer company and review table 3
Issue 7-1-4: Work split/CR allocation: PRS measurement accuracy tests (Table 4):
· Tentative agreements:
GTW Agreement: Further discuss the test cases to keep the reasonable number of test cases
· FFS on whether the TEG test should be included in Table 4 for PRS measurement accuracy test cases
· FFS on whether to remove or how to reduce the test case number for RRC_inactive

· Candidate options:
· Further discuss if any test case for TEG should be included in Table 4.
· Further discuss if any test case in RRC_INACTIVE state should be removed in Table 4.
Table 4: Work split on PRS measurement accuracy test cases 
	Set
	PRS measurement accuracy test case scenarios
	Impacted section in TS 38.133
	Volunteer Company

	PRS-RSRPP measurement accuracy tests in RRC connected

	4-1
	PRS-RSRPP accuracy tests in FR1 (similar to PRS-RSRP tests in A.6.7.14)
	A.6.7.X
	

	4-2
	PRS-RSRPP accuracy tests in FR2 (similar to PRS-RSRP tests in A.7.7.11)
	A.7.7.X
	

	PRS measurement accuracy tests with reduced samples in RRC connected

	4-3
	RSTD accuracy test case with reduced number of samples in FR1 
	A.6.7.13.X1
	

	4-4
	RSTD accuracy test case with reduced number of samples in FR2
	A.7.7.10.X1
	

	4-5
	PRS-RSRP accuracy test case with reduced number of samples in FR1
	A.6.7.14.X1
	

	4-6
	PRS-RSRP accuracy test case with reduced number of samples in FR2
	A.7.7.11.X1
	

	4-7
	UE Rx-Tx accuracy test case with reduced number of samples in FR1
	A.6.7.15.X1
	

	4-8
	UE Rx-Tx accuracy test case with reduced number of samples in FR2
	A.7.7.12.X1
	

	4-9
	PRS-RSRPP accuracy test case with reduced number of samples in FR1
	A.6.7.X.Y1
	

	4-10
	PRS-RSRPP accuracy test case with reduced number of samples in FR2
	A.7.7.X.Y1
	

	PRS measurement accuracy tests in RRC inactive

	4-11
	RSTD accuracy test case in FR1 in RRC_INACTIVE
	A.6.X2.Y1.Z1
	

	4-12
	RSTD accuracy test case in FR2 in RRC_INACTIVE
	A.7.X2.Y1.Z1
	

	4-13
	PRS-RSRP accuracy test in FR1 in RRC_INACTIVE
	A.6.X2.Y2.Z1
	

	4-14
	PRS-RSRP accuracy test case in FR2 in RRC_INACTIVE
	A.7.X2.Y2.Z1
	

	4-15
	UE Rx-Tx accuracy test case in FR1 in RRC_INACTIVE
	A.6.X2.Y3.Z1
	

	4-16
	UE Rx-Tx accuracy test case in FR2 in RRC_INACTIVE
	A.7.X2.Y3.Z1
	

	4-17
	PRS-RSRPP accuracy test case in FR1 in RRC_INACTIVE
	A.6.X2.Y4.Z1
	

	4-18
	PRS-RSRPP accuracy test case in FR2 in RRC_INACTIVE
	A.7.X2.Y4.Z1
	

	4-19
	RSTD accuracy test case with reduced number of samples in FR1 in RRC_INACTIVE
	A.6.X2.Y1.Z2
	

	4-20
	RSTD accuracy test case with reduced number of samples in FR2 in RRC_INACTIVE
	A.7.X2.Y1.Z2
	

	4-21
	PRS-RSRP accuracy test with reduced number of samples in FR1 in RRC_INACTIVE
	A.6.X2.Y2.Z2
	

	4-22
	PRS-RSRP accuracy test case with reduced number of samples in FR2 in RRC_INACTIVE
	A.7.X2.Y2.Z2
	

	4-23
	UE Rx-Tx accuracy test case with reduced number of samples in FR1 in RRC_INACTIVE
	A.6.X2.Y3.Z2
	

	4-24
	UE Rx-Tx accuracy test case with reduced number of samples in FR2 in RRC_INACTIVE
	A.7.X2.Y3.Z2
	

	4-25
	PRS-RSRPP accuracy test case with reduced number of samples in FR1 in RRC_INACTIVE
	A.6.X2.Y4.Z2
	

	4-26
	PRS-RSRPP accuracy test case with reduced number of samples in FR2 in RRC_INACTIVE
	A.7.X2.Y4.Z2
	



· Recommendations for 2nd round:
· Check volunteer company and review table 4
Sub-topic 7-2: Performance: Time plan
Issue 7-2-1: Time plan 
· Tentative agreements:
· RAN4#103-e:
· Agreement on work scope of performance requirements
· Agreement on work split
· Endorsement of specification structure/template performance requirements
· RAN4#104:
· Companies provide draft CRs
· Endorsement of draft CR
· Agreement of Big CR
· Recommendations for 2nd round:
· No further discussion
Discussion on 2nd round (if applicable)

Topic #8: Feature list for positioning enhancements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2208051
	Intel
	Discussion on Rel-17 RAN4 UE feature list

	R4-2208211
	CATT
	Proposal 5: Update the UE feature list by adding 14-5. 



Open issues and comments collection for 1st round 
Sub-topic 8-1: Features for positioning enhancements
Issue 8-1-1: Removal of brackets in features 14.2 and 15.3
· Proposal: Intel
· Removal of brackets in features NR positioning features 14.2 and 14.3
	Features
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	[bookmark: _Hlk101966831]14
NR_pos_enh
	14-2
	PRS measurement for reduced sample in RRC_inactive state
	Capability of supporting reduced number of samples (M=1, 2) for PRS measurement in RRC_inactive state
	27-17
	no
	
	The reduced number of  samples (M=1,2) for PRS measurement in RRC_inactive state cannot be supported. The UE is assumed to support M=4 only.
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling

	14. NR_pos_enh
	14-3
	PRS measurement without MG
	Capability for the threshold used to be compared against with the Rx timing difference to determine whether the PRS from the non-serving cell satisfy the condition of PRS measurement outside MG.
	27-3-2
	yes
	
	
	Per UE
	No
	No
	N/A
	The candidate threshold values: (CP length, half of slot)
	Optional with capability signaling





· Is there any concern to remove brackets in NR features 14.2 and 14.3?
· Option 1: No
· Option 2: Yes (give reason)

· Recommended WF
· Discuss the proposal

	Company
	Comments

	Qualcomm
	Yes, 14-3 is still being discussed in issue 1-2-2.

	Huawei 
	We have no concern to remove [], but the candidate value for 14-3 is under discussion in 1-2-2. Also, we found that in RAN1 feature list, the capabilities related to measurement outside MG are defined as “per band”, so we suggest to also change the type of 14-3 to “per band” to align with RAN1

	CATT
	No for 14-2, for 14-3, depending on the on-going discussion. 

	Ericsson
	Wait for 14-3 until an agreement has been made on issue 1-2-2.

	
	

	
	

	
	




Issue 8-1-2: Adding new feature 14.5
· Proposal: CATT
· New feature 14.5: Parallel PRS measurements in RRC_CONNECTED  state
	Features
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	14. NR_pos_enh
	14-5
	Parallel PRS measurements in RRC_CONNECTED  state
	Capability for the support of performing RRM measurement and PRS measurement in parallel
	
	yes
	no
	RRM measurement and PRS measurement cannot be performed in parallel
	Per UE
	No
	Yes
	N/A
	Measurement period for UE suporting this capability scales with CSSFPRS=1
	Optional with capability signalling





· Provide comments on new feature 14.5

· Recommended WF
· Discuss the proposal

	Company
	Comments

	Qualcomm
	Pending issue 1-2-1E.

	Huawei 
	Same comment as QC

	CATT
	Follow the discussion in issue 1-2-1E. 

	Ericsson
	Come back to this issue after an agreement is reached on issue 1-2-1E.

	
	

	
	

	
	




Summary for 1st round 

Sub-topic 8-1: Features for positioning enhancements
Issue 8-1-1: Removal of brackets in features 14.2 and 14.3
· Tentative agreements:
· None
· Candidate options:
· Features 14.2 and 14.3.
· Recommendations for 2nd round:
· Further discuss the features
Issue 8-1-2: Adding new feature 14.5
· Tentative agreements:
· The proposed feature is not pursued based on conclusion of issue 1-2-1E.
· Recommendations for 2nd round:
· No further discussion
Discussion on 2nd round (if applicable)

Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on NR Positioning Enhancements (Part 1)
	Ericsson
	

	Further reply LS on condition for PRS measurement outside the MG
	Huawei, Hisilicon
	To: RAN1, RAN2. 
Reply to R1-2112883



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2208212
	CR on PRS-RSRP measurement period without gaps
	CATT
	Revised
	HW CR in R4-2209220 in other thread [217] overlaps with this CR.

	R4-2208213
	CR on PRS-RSRPP measurement period requirements
	CATT
	Revised
	

	R4-2209221
	Discussion on PRS measurement outside MG
	Huawei, Hisilicon
	Noted
	

	R4-2209222
	CR on requirements for UE Rx-Tx measurement with reduced latency
	Huawei, Hisilicon
	Revised
	Capture changes in section in E/// CR in R4-2209787. 

	R4-2209223
	CR on RSTD measurement period requirements without gaps
	Huawei, Hisilicon
	Revised
	

	R4-2209228
	CR to introduce per-FR MG for PRS measurement
	Huawei, Hisilicon
	Agreeable
	

	R4-2209787
	Correction to RSTD and UE Rx-Tx measurement period requirement in RRC connected state
	Ericsson Inc.
	Nor pursued
	HW CR in R4-2209220 in other thread [217] overlaps with this CR. 

	R4-2208216
	Reply LS on the dropping rule of DL signals/channels for capability 1B and 2
	CATT
	Revised
	

	R4-2209229
	CR on scheduling restriction for PRS-RSRPP measurement
	Huawei, Hisilicon
	Revised
	

	R4-2208806
	Draft CR to 38.133 Introduction of positioning measurement accuracy requirements for reduced number of samples
	vivo
	Postponed
	

	R4-2208807
	Draft CR to 38.133 Introduction of test case for PRS measurements without gaps
	vivo
	Postponed
	

	R4-2210100
	Addition of Latency reduction performance requirements
	Ericsson
	Postponed
	

	R4-2210104
	Additional path measurement report mapping for RSTD, UE Rx-Tx time difference measurement.
	Ericsson
	Revised
	Related to issues 5-2-1 and 5-2-2

	R4-2210172
	Big DraftCR Template for Performance Requirements for Positioning Enhancement
	Ericsson
	Revised
	

	R4-2210171
	Work split on performance requirements for positioning enhancement
	Ericsson
	Revised
	

	R4-2208026
	Open issues in core requirements for NR positioning - latency reduction
	Qualcomm Incorporated
	Noted
	

	R4-2208211
	Discussion on latency reduction of positioning measurement
	CATT
	Noted
	

	R4-2208372
	Discussion on latency reduction of positioning measurements
	OPPO
	Noted
	

	R4-2210093
	Remaining issues on latency reduced positioning.
	Ericsson
	Noted
	

	R4-2208527
	Discussion on gapless based positioning measurement
	CMCC
	Noted
	

	R4-2208798
	Remain issues on latency reduction of positioning measurement
	vivo
	Noted
	

	R4-2208526
	Discussion on test cases for latency reduction of positioning measurement
	CMCC
	Noted
	

	R4-2208802
	Discussion on performance requirements for latency reduction of positioning measurements
	vivo
	Noted
	

	R4-2208805
	Discussion on performance requirements for PRS-RSRPP
	vivo
	Noted
	

	R4-2209227
	Discussion on impacts to other RAN4 requirements
	Huawei, Hisilicon
	Noted
	

	R4-2208808
	Further simulation results for PRS measurement with reduced number of samples
	vivo
	Noted
	

	R4-2210095
	Additional path measurement and RRM core requirement
	Ericsson
	Noted
	

	R4-2208727
	on PRS measurement outside the measurement gap
	ZTE Corporation
	Noted
	

	R4-2210096
	Addtional dropping rule for cap 1b and cap2 UE during gapless PRS measurement
	Ericsson
	Noted
	

	R4-2208222
	General discussion on R17 ePOS perf part
	CATT
	Noted
	

	R4-2208028
	Additional simulation results with reduced number of PRS samples
	Qualcomm Incorporated
	Noted
	

	R4-2208218
	Discussion on performance requirements for latency reduction of positioning measurement
	CATT
	Noted
	

	R4-2209231
	Discussion on accuracy and tests for latency reduction
	Huawei, Hisilicon
	Noted
	

	R4-2210099
	Latency reduction performance requirements
	Ericsson
	Noted
	

	R4-2209233
	Discussion on TCs for PRS measurement outside MG
	Huawei, Hisilicon
	Noted
	

	R4-2210103
	Additional path measurement report mapping for existing positioning measurements
	Ericsson
	Noted
	

	R4-2208029
	On performance requirements for PRS-RSRPP
	Qualcomm Incorporated
	Noted
	

	R4-2209234
	Discussion on accuracy requirements and TCs for PRS-RSRPP
	Huawei, Hisilicon
	 Revied
	

	R4-2210105
	On performance requirements for DL PRS-RSRPP measurement.
	Ericsson
	Noted
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-210xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-210xxxx
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
Annex 
Contact information
	Company
	Name
	Email address

	CATT
	Qiuge Guo
	guoqiuge@catt.cn

	Ericsson
	Deep Shrestha
	deep.shrestha@ericsson.com



Note:
1. Please add your contact information in above table once you make comments on this email thread. 
1. 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)
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