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1 Introduction
In RAN4#103-e meeting, the latency reduction of positioning measurement was discussed in core part maintenance of R17 ePOS WI, and most of the issues were agreed. The conclusions were captured in the approved WF [1]. 
But there are still few remaining issues to be discussed in this meeting. In this paper, we further discuss the latency reduction of positioning measurements and give our proposals. 
2 Discussion
[bookmark: OLE_LINK14][bookmark: OLE_LINK15]2.1 Reduced number of samples
In last RAN4 meeting, RAN4 further discussed the reduced number of samples, and the conditions under which AGC samples are not required were agreed. Based on the agreements, for the UE supporting reduced number of samples, if the conditions are met, one sample is needed for PRS measurement, and if the conditions are not met, two samples are needed for PRS measurement. But one company mentioned that whether the conditions are met is estimated by UE, and when UE decide the conditions are not met, the first sample has already been missed and not been used for AGC. So UE need another two samples to perform the PRS measurement which results the total required samples are more than two. Then they suggest that the required samples are still defined as 4 or let network indicate UE to perform PRS measurement using two samples when the conditions are not met. This issue was not concluded in last meeting and the candidate options are captured in [1] as below. 
	Issue 1-1-1: One or more conditions under which samples for AGC is reduced or not required for PRS measurements
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:
· Option 1 (QC):
· Nsample = 4
· Option 2 (Intel, HW, CATT, OPPO, vivo, E///):
· Nsample = 2


In our understanding, firstly, we agree that whether the conditions are met is decided by UE. So it is not feasible that let network indicate UE to perform PRS measurement using one sample or two samples. Secondly, we have agreed that only one sample is needed if AGC is required and one sample is needed to perform measurement if the side condition for reduced number of samples is met. So it is not feasible that the number of samples is defined as 4 when the conditions for AGC are not satisfied. 
Proposal 1: It is not feasible to define the reduced number of samples as 4 or let network indicate UE to perform PRS measurement using two samples when the conditions are not satisfied. 
Based on latest RAN1 UE feature list [2], the UE capability for M samples is defined in RAN1 as below: 
	27. NR_pos_enh
	27-3-1
	M-sample measurements in RRC_CONNECTED
	The capability to support reporting a measurement based on measuring M=1 or 2 samples (instances) of a DL PRS resource set
	13-1
	No
	
	If the UE does not provide the capability, the UE is assumed to support M=4 only


From the feature group above, UE can report M=2 when supporting the reduced number of samples. We think this can already resolve issue 1-1-1 we discussed in last meeting. And no further actions or requirements are needed from RAN4 perspective. 
Observation 1: The UE capability for M-sample has been updated by RAN1 to include M=2 which can resolve the issue 1-1-1 above about the number of samples when the condition on the power difference is not satisfied. 
[bookmark: OLE_LINK13]Proposal 2: Nsample = 2 if the condition on the power difference is not satisfied. 
In current RAN2 signaling, there are two UE capabilities about reduced number of samples which are for RRC_INACTIVE and RRC_CONNECTED respectively. But the signalings are different. The capability for RRC_INACTIVE can report the number of samples while the capability for RRC_CONNECTED can only report whether to support the reduced number of samples. The signalings are copied as below with unrelated omitted: 
	NR-DL-PRS-ProcessingCapability-r16 ::= SEQUENCE {
	...,
	[[
	supportedDL-PRS-ProcessingSamples-RRC-Inactive-r17
											ENUMERATED { m1, m2, ... }		OPTIONAL
	]]
}
PRS-ProcessingCapabilityPerBand-r16 ::= SEQUENCE {
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]	...,
	[[
	supportedDL-PRS-ProcessingSamples-r17	ENUMERATED { supported }					OPTIONAL,
	prs-ProcessingWindowType1A-r17			ENUMERATED { option1, option2, option3}		OPTIONAL,
	prs-ProcessingWindowType1B-r17			ENUMERATED { option1, option2, option3}		OPTIONAL,
	prs-ProcessingWindowType2-r17			ENUMERATED { option1, option2, option3}		OPTIONAL,
	...,
	]]
}


Based on the discussion above, we think the reporting approach of supportedDL-PRS-ProcessingSamples-RRC-Inactive can resolve the issue 1-1-1 we discussed. So we think we can send LS to RAN2 to suggest updating the signaling for supportedDL-PRS-ProcessingSamples to resolve the issue about power condition and to keep alignment as well. A draft LS is provided in Annex. 
Proposal 3: Send LS to RAN2 to suggest updating the signaling supportedDL-PRS-ProcessingSamples to resolve the issue 1-1-1 about power condition and to keep the signaling aligned for RRC_CONNECTED and RRC_INACTIVE. 
2.2 Reduced Rx beam sweeping factor
In previous meeting, RAN4 discussed the UE capability for reduced Rx beam sweeping factor and define the candidate values. But it is not concluded whether to allow LMF to configure UE to measure with reduced Rx beam sweeping factor and it is left RAN1 to decide. 
In RAN1#109e meeting, RAN1 made the conclusions that LMF will request the Rx beam sweeping factor by a single bit. Value 1 indicates that UE will use the reported Rx beam sweeping factor if supporting the capability and value 2 indicates that UE will use Rx beam sweeping factor 8 to measure. The agreements were sent to RAN4 by reply LS [3]. Based on the reply LS, LMF can configure UE to measure with reduced Rx beam sweeping factor and no further actions are needed in RAN4. 
Observation 2: Based on RAN1 reply LS, LMF can configure UE to measure with reduced Rx beam sweeping factor and no further actions are needed in RAN4. 
[bookmark: OLE_LINK16]2.3 PRS measurement without gaps
In last meeting, RAN4 discussed the requirements for PRS measurement without gaps and most of the issues were resolved. But the applicable number of PFLs depends on the RAN1 conclusion. In RAN1#109e meeting, RAN1 made the conclusion that the applicable number of PFLs for gap-less PRS measurement is one and the reply LS [4] was sent to RAN4. Based on the LS, the measurement requirements for PRS measurement without gaps can be updated to make the number of PFLs as 1. 
Proposal 4: Based on RAN1 reply LS, the measurement requirements for PRS measurement without gaps can be updated to make the number of PFLs as 1. 
For PRS measurement without gap, the measurement is performed within PRS processing window which is configured by network. Based on RAN2 signalling, it is possible that PPW and POS MG are configured and activated simultaneously. But if both PPW and POS MG are activated, the association between PPW/POS MG and target PFLs are needed when defining measurement requirements. But there is no such signalling now, so at this stage, we think the PRS measurement requirements with PPW and with POS MG should be defined separately and the measurement requirements without gap apply when no POS MG is activated. 
Proposal 5: For PRS measurement outside MG, the measurement requirements apply provided that no POS MG is activated during the measurement period. 
2.3 Starting point of PRS measurement period
In last meeting, the starting point of PRS measurement period for deferred MT-LR was discussed and the conclusions were captured in [5] as below. 
	Issue 2-2-1: Start of measurement period for deferred MT-LR
· For the event of periodic location, FFS whether UE should start measurement after T or complete measurement before T, where T is the time that the event configured for deferred MT-LR occurs
· If UE should complete measurement before T, FFS the start of measurement period and applicability condition 
· For the event other than periodic location, UE should start measurement after T, where T is the time that the event configured for deferred MT-LR occurs


It was agreed that UE should start measurement after T for the event other than periodic location (i.e. triggered location events). Then for periodic location events, we think the same principle should be applied and UE should start measurement after T. There is no justification to have different interpretation for periodic and triggered location events. 
More importantly, we think the requirements should be aligned with TS 23.273 [6]. Based on the description as below, a scheduled location time is to allow obtaining the UE location at a future time T. So UE should start the measurement from T, and if UE start measurement before T, e.g. T-N, the measurement results will reflect the UE’s location at time T-N rather than time T. And the results will not be the required one for a mobile UE. 
And secondly based on the description below, for deferred MT-LR, the preparation phase ends at or near time T and is followed by location execution phase. So we think it is hard to guarantee that UE can start the measurement before time T since the preparation phase is not completed. 
	[bookmark: _Toc106167719]TS 23.273
4.1c	Scheduled Location Time
A scheduled location time allows an external LCS Client, AF or the UE to specify a time in the future at which a current location of the UE is to be obtained. A scheduled location time can be used with a 5GC-MT-LR, 5GC-MO-LR or deferred 5GC-MT-LR for periodic or triggered location events. The location preparation phase starts when a location related request is sent by an LCS Client, AF or UE requesting a current location of the UE. The request includes the scheduled location time T. As part of the location preparation phase, the 5GC, and UE interact to determine suitable position methods and schedule location measurements of the UE. The LMF coordinates the interaction and is aware of the scheduled location time. 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.
A scheduled location time only applies when an external LCS Client, AF or the UE is aware of a specific time in the future at which the location of the UE is needed. A location estimate returned to an LCS Client, AF or UE for a scheduled location time can be treated by the LCS Client, AF or UE as an estimate of the location of the UE at the scheduled location time.


[bookmark: OLE_LINK24][bookmark: OLE_LINK25]Proposal 6: For the event of periodic location, UE should start measurement after T where T is the scheduled location time included in location request. 
Proposal 7: For deferred MT-LR with periodic location event, the measurement period starts from the first MG instance aligned with a DL PRS resource(s) in the assistance data after the associated event(s) occurs. 
3 Summary
In this paper, the maintenance issues on latency reduction of positioning measurement are discussed, and the following observations and proposals are given: 
Observation 1: The UE capability for M-sample has been updated by RAN1 to include M=2 which can resolve the issue 1-1-1 above about the number of samples when the condition on the power difference is not satisfied. 
Observation 2: Based on RAN1 reply LS, LMF can configure UE to measure with reduced Rx beam sweeping factor and no further actions are needed in RAN4. 
Proposal 1: It is not feasible to define the reduced number of samples as 4 or let network indicate UE to perform PRS measurement using two samples when the conditions are not satisfied. 
Proposal 2: Nsample = 2 if the condition on the power difference is not satisfied. 
Proposal 3: Send LS to RAN2 to suggest updating the signaling supportedDL-PRS-ProcessingSamples to resolve the issue 1-1-1 about power condition and to keep the signaling aligned for RRC_CONNECTED and RRC_INACTIVE. 
Proposal 4: Based on RAN1 reply LS, the measurement requirements for PRS measurement without gaps can be updated to make the number of PFLs as 1. 
Proposal 5: For PRS measurement outside MG, the measurement requirements apply provided that no POS MG is activated during the measurement period.
Proposal 6: For the event of periodic location, UE should start measurement after T where T is the scheduled location time included in location request. 
Proposal 7: For deferred MT-LR with periodic location event, the measurement period starts from the first MG instance aligned with a DL PRS resource(s) in the assistance data after the associated event(s) occurs. 
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1	Overall description
In RAN4#103e meeting, RAN4 discussed the condition for the reduced number of samples and has the following agreement. It means that for the UE supporting reduced number of samples, one sample is needed if the following conditions are met and 2 samples are needed if the conditions are not met. 
	· 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.


But since the power difference is determined by UE, RAN4 understand it would be helpful if UE report the number of samples by supportedDL-PRS-ProcessingSamples which is similar as the reporting of supportedDL-PRS-ProcessingSamples-RRC-Inactive. 
So RAN4 kindly asks RAN2 to update the report of supportedDL-PRS-ProcessingSamples to keep alignment with supportedDL-PRS-ProcessingSamples-RRC-Inactive. And please provide feedback if it is not feasible. 

2	Actions
To RAN WG2: 
ACTION: 	RAN4 kindly asks RAN2 to update the report of supportedDL-PRS-ProcessingSamples to keep alignment with supportedDL-PRS-ProcessingSamples-RRC-Inactive. And please provide feedback if it is not feasible.

3	Dates of next TSG RAN WG4 meetings
TSG RAN WG4 Meeting #104bis-e		October 10 – October 18, 2022		Electronic Meeting
TSG RAN WG4 Meeting #105		November 14 – November 18, 2022		Canada
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