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Abstract of the contribution: FS_eLCS_Ph3 TR KI#12
1	Discussion
The FS_eLCS_Ph3 SID objectives reads
· [bookmark: _Hlk87257355]Key Issue #12: support of low power and/or high accuracy positioning
Following issues are proposed for study:
-	How to identify localization QoS for low power and/or high accuracy positioning;
-	Reducing UE power consumption for a deferred location request (periodic or triggered 5GC-MT-LR);
-	Reducing UE power consumption in association with high accuracy positioning.

With positioning session overlapping with wake-up interval of DRX cycle, UE can reduce the time of connected mode.

2 Proposal
[bookmark: _Hlk513714389][bookmark: _Hlk93055440]It is proposed to update TR 23.700-71 as follows

*** First change ***
6.0	Mapping Solutions to Key Issues
Table 6.0-1: Mapping Solutions to Key Issues
	
	Key Issues

	Solutions
	#12
	
	
	

	[bookmark: MCCQCTEMPBM_00000032]X
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	[bookmark: MCCQCTEMPBM_00000033]
	
	
	
	

	[bookmark: MCCQCTEMPBM_00000034]
	
	
	
	

	[bookmark: MCCQCTEMPBM_00000035]
	
	
	
	

	[bookmark: MCCQCTEMPBM_00000036]
	
	
	
	


[bookmark: _Toc93305721][bookmark: _Toc22214903][bookmark: _Toc23254036][bookmark: _Hlk92215149]*** Next change ***
[bookmark: _Toc16839383][bookmark: _Toc23236015][bookmark: _Toc93305722]6.x	Solution #x: Negotiable Deferred Location Request
6.X.1	Introduction
This solution addresses the KI “Key Issue #12: support of low power and/or high accuracy positioning” and Key Issue #11: Enhance the Triggered Location for UE power saving purpose.
[bookmark: _Toc16839384][bookmark: _Toc23236016][bookmark: _Toc93305723]6.X.2	Functional Description
As per TS 23.501, for power saving purpose, devices’ DRX can be configured by following means:
1. UE specific DRX parameters
2. AMF determined Accepted DRX parameters according to operators’ policy
3. UE applies DRX cycle broadcast in the cell by the RAN when it hasn’t received Accepted DRX parameters for the RAT from the AMF and for NB-IoT the cell supports UE specific DRX for NB-IoT, in which case the UE applies either the DRX cycle broadcast in the cell or the Accepted DRX parameters for the RAT

It would save power consumption when the periodic/event parameters in deferred location request (ldr) is consistent with DRX configurations which ensures that DRX cycles have least impact from event triggers.
This solution makes GMLC/NEF ldr interface more compatible to DRX configurations. It allows the LMF knows the exact DRX parameters used in the UE. In this way, the LMF can adjust the better periodic/event parameters of the deferred MT-LR.
The ReportingInterval in PeriodicEventInfo can be enhanced with a value range (tolerableIntervalVariance) to allow for DRX cycle configurations.
	Attribute name
	Data type
	P
	Cardinality
	Description

	reportingInterval
	ReportingInterval
	M
	1
	Interval of event reports

	tolerableIntervalVariance
	TolerableIntervalVariance
	O
	0..1
	The delta of time variance before or after the interval trigger.
When interval is supporsed to be triggered at time t, the actual report time can be within the range between [t – tolerableIntervalVariance] and [t + tolerableIntervalVariance]



For the timing attribute of other event (area, motion), a toleratedDelay can be added to allow for unnecessary broken DRX cycle:
	Attribute name
	Data type
	P
	Cardinality
	Description

	minimumInterval
	MinimumInterval
	C
	0..1
	Minimum interval between event reports.
This IE shall not be included if occurrenceInfo is present and set to one time event.

	maximumInterval
	MaximumInterval
	C
	0..1
	Maximum interval between event reports.
This IE shall not be included if occurrenceInfo is present and set to one time event.

	samplingInterval
	SamplingInterval
	O
	0..1
	Maximum time interval between consecutive evaluations by a UE of a trigger event.

	toleratedDelay
	toleratedDelay
	O
	0..1
	Maximum time delay allowed to report the event after the event is triggered 



[bookmark: _Toc16839385][bookmark: _Toc23236017][bookmark: _Toc93305724]6.X.3	Procedures
[bookmark: _Toc16839386][bookmark: _Toc23236018]6.x.3.1 Negotiable Deferred Location Request
The enhancement to deferred location request in TS 23.273 is shown below:


Enhancement to 1b-1: for location report subscription, AF can specify the range of the interval for the periodic request and tolerable delay of the event triggers.
Enhancement to 1a and 1b-2:  LCS Client and NEF can specify the range of the interval for the periodic request and tolerable delay of the event triggers.
Enhancement to 5 and 6: When AMF received the interval range and tolerable dely of event, it matches with negotiation DRX parameter of the UE determined during the registration procedure and respond accordingly in 6. Namf_Location_ProvidePositioningInfo Response with accepted timing parameters or reject option. If the AMF accepts the LCS request, the AMF will deliver the interval for the periodic request and tolerable delay of the event triggers to the LMF.Enhancement to 8b-2: from AMF decision based on DRX configuration and operator policy, the subscription is given with following extra result:
· A new recommended new interval range or accepted interval range and interval value.
· A reject of the requested event parameters with probable cause.
Since UE can take DRX cycle from cell broadcast, the eventNotify takes response message can propose new interval range or tolerated delay of event report.
Enhancement to 15: The LMF may adjust the interval and the tolerable delay based on the DRX used in the UE.
Enhancement to 19: when UE updates its DRX configuration due to changes in cell or its broadcast, the LMF can retrieve the DRX used in the UE via AMF (Option A) or the LPP message (Option B). .
Enhancement to 21-b1, 30b-1, 21a, 21-b2 and 30b-2: can forward the new event parameters from AMF to GMLC, NEF, AF, or LCS Client.

Editor's Note: Further details are FFS
6.x.3.2 Retrieve the DRX used in the UE
Two options for the LMF retrieving the DRX used in the UE:
Option A: The UE reports the DRX parameters used in the UE to the AMF during the mobility or periodic registration procedure. Then the AMF sends the location request along with the DRX used in the UE to the LMF when the deferred MT-LR occurs.
Option B: The LMF enquires about the DRX parameters used in the UE via LPP message. The UE reports the exact DRX parameters to the LMF.
Two options are all supposed to support UE updating to LMF when the DRX parameters used in the UE are changed, which is not shown in the following figure.




[bookmark: _Toc93305725]6.X.4	Impacts on services, entities, and interfaces
Editor's Note: Any further possible impacts are FFS

*** End of changes ***
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