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3GPP™ Work Item Description

Information on Work Items can be found at http://www.3gpp.org/Work-Items 
See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
Title: 
Study on Enhancement to the 5GC LoCation Services-Phase 3
Acronym: FS_eLCS_ph3
Unique identifier: 
{A number to be provided by MCC at the plenary}
Potential target Release: Rel-18
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Classification of the Work Item and linked work items

2.1
Primary classification
	
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item


2.2
Parent Work Item 
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	
	
	
	


2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	910036
	Low Power High Accuracy Positioning for industrial IoT scenarios
	Rel-18 SA1 requirements for low power high accuracy positioning for industrial IoT scenarios

	820016
	Enhancement to the 5GC LoCation Services
	Normative work for 5GC LoCation Services in Rel-16

	910052
	Enhancement to the 5GC LoCation Services –Phase 2
	Rel-17 Stage 2 work item


3
Justification

The Location Services has been specified  in 5G System in Rel-15,Rel-16 and Rel-17 to support both regulatory and commercial location services, including  the support of high accuracy and low latency of location services for vertical cases, e.g. IIoT use cases
In Rel-17 , the edge computing is heavily discussed in SA2 and SA6 and progressed well. It enables the operators  to host their own and/or 3rd party applications close to the users. The UE can access the application via (R)AN and locally deployed UPF, which reduces the latency to the edge applications and offload heavy traffic from the backbone network to the edge. In those edge computing deployed scenarios, some issues e.g. how to reduce the location service latency from E2E perspective, how to expose the UE location estimate to application in the edge, have not been studied yet. These issues need to be investigated and resolved to enhance the location service of edge computing.

Since Rel-16, the NWDAF has been enhanced to provide network data analytics to other network functions, e.g. PCF uses the analytics for policy decision, AMF uses the analytics on UE mobility to decide the MICO mode parameters. However, whether and how location service can benefit from NWDAF is not studied yet. On the other hand, some use cases of NWDAF mentioned in S2-2104425 require UE location smaller than TA/Cells. It is worthy of investigating  this aspect to make 5G location service more intelligent and how location service can benefit the NWDAF related use cases. 
Since Rel-15, the support of network slicing has been enhanced, taking into more requirements from other SDO, e.g. GSMA NG.116. That is, in section 3.4.20 of GSMA NG.116 (Version 5.0, June 2021 2019), the positioning support attribute describes if the network slice provides geo-localization methods or supporting methods. Due to limited time, SA2 has not investigate whether 5GS support this requirement or not.
Furthermore, SA1 (SA1 Rel-18 SID: Low Power High Accuracy Positioning for industrial IoT scenarios)is working on requirements for low power high accuracy positioning, some requirements already been captured in TS22.104. Normally, the power saving benefits both from RAN and core network aspects. So for LPHAP related requirements, SA2 should have some studies and coordination with RAN WGs when necessary.

Due to lack of time, some aspects have been de-prioritized from the scope of the eLCS_ph2, e.g. positioning via user plane transmission, coordination of positioning signalling transmitted via control plane path and user plane path, location continuity support. In Rel-18, those items may needs re-consider.

For some IoT or RedCap devices when saving power is more important than fulfilling the LCS request, it would be desireable to not to positioning such UE when it is in CM-IDLE or RRC_INACTIVE state.There are also regulatory requirment that UE should not be notified by any means during the LCS session. Avoiding the paging could also make the procedure compliant with these requirements.
Based on the above consideration, SA2 should continue the work on location services.  
The accuracy of positioning heavily relies on the number of line of sight (LoS) path, e.g., insufficient LoS path (e.g., less than 3) decreases the positioning accuracy. Positioning in the indoor environment is complex, as there are many factors that reduce the possibility  of LoS path. For example,  the (semi-)static objects like high shelters in warehouse or  moving objects like big trucks , blocks the LoS path for positioning.  It is resource consuming and complicated to deploy sufficient RAN nodes(e.g.,  pRRUs or gNBs) to provide  enough LoS path, considering the complex environment with possible changes.  Consequently, simplified node is required to provide more potential LoS paths for positioning.  One new type of node/functionality (i.e. new Reference node/functionality, could be a specific UE type of node) can provide a low complexity solution to create potential LoS paths between reference node/functionality and UE, in order to assist the 5GS to positioning the UE. The new type of node/functionality  is also easy to be added to the network and moved from one place to another, in order to adjust to the potential changes of surroundings.

4
Objective

The study item aims at further enhancement to 5G Location Services, to satisfy new requirements in SA1, e.g. LPHAP , and scenarios identified by SA2. 
The objectives of this study include following: 
· #A: Investigates the potential architectural enhancement to location service  ( e.g. in scenarios like edge computing, and other), e.g. reduce location service latency, reduce signaling overhead and location estimate exposure.
· #B.1: Study whether and how the location services can benefit from NWDAF reporting and the NWDAF use cases can benefit from location services, e.g. enhanced accuracy in certain UE location or population flow statistics data that require UE locations smaller than TA/cell, etc.

· #B.2 Aligned with RAN, study the interactions between the NWDAF and the LCS NF(s) to support AI/ML based positioning.
Note 1: For objective #B.1 and #B.2, coordinated activities between the study FS_eNA_PH3 and this study are needed.

Note 2: For objective #B.2, it is included now but depends on RAN progress.

· #C:Study necessary enhancement to support the requirements related to low power high accuracy positioning described in TS 22.104.
· #D: Study necessary enhancement to support the power saving requirements when positioning the RedCap UE e.g. the network does not wake up such UE in CM-Idle or RRC-inactive mode, and etc. 
· #E: Study necessary enhancement to support regulatory requirement i.e. the network not notifying the UE by any means during the LCS session, e.g.by avoiding the paging during MT-LCS procedures, and etc. 
· #F: Investigates whether there is a gap between the positioning requirement described in GSMA NG.116 section 3.4.20 and current 5G location service, and if yes, then study the necessary enhancements. 
· #G: Aligned with RAN, study specific network functionality related to use of Positioning Reference Units (PRUs) as defined by RAN WGs.
· #I: Aligned with RAN, study how 5GS to support a specific UE (i.e. Reference UE) to improve the accuracy of positioning, and reduce the signalling, including:
· #J.1: Study necessary enhancement to support the positioning via user plane, e.g. support SUPL server functionality by 5G system;

· #J.2: Study necessary enhancement to support the Coordination of Positioning Signalling Transmitted via Control Plane Path and User Plane Path;

· #J.3: Study necessary enhancement to support the Flexible and Efficient Periodic and Triggered Location for UE power saving purpose ;
· #J.4: Study necessary enhancement to support the location service continuity for UE molibity e.g. between EPS and 5GS ;

Architectural implications for RAN will be coordinated with RAN WGs.
The study will exclude the discussion on RAN node  including LMF functionality.
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Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	Internal TR
	23.xyz
	The proposed title of new TR is “Study on enhancement to the 5GC LoCation Services phase 3”
	SA#96 (June. 2022)
	SA#97 (Sept. 2022)
	


Note 1:For this study item, about 14  TUs are expected.
Estimated required time allocation per above objectives:

	Objective
	Study time: Sum 14 TUs
	Normative time: Sum 5 TUs

	A
	2 TU
	1 TU

	B
	2 TU
	0.5TU

	C
	1 TU
	0.5TU

	D
	1 TU
	0.5 TU

	E
	1 TU
	0.5TU

	G
	2 TU
	0.5 TU

	H
	1 TU
	0.5TU

	I
	2 TU
	0.5 TU

	J
	2 TU
	0.5 TU


	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks
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Work item Rapporteur(s)

Ming Ai, CATT, aiming@catt.cn 

Runze Zhou, Huawei, zhourunze@huawei.com
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Work item leadership

SA2 
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Aspects that involve other WGs
SA3 for the Security aspects, SA5 for the Charging aspects, SA6 for the Application aspects.

RAN1/2/3 is responsible for the RAN aspects.

Coordination with RAN WG is expected.
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Supporting Individual Members

	Supporting IM name

	CATT

	Huawei

	HiSilicon

	China Telecom

	China Mobile

	CAICT

	China Unicom

	ZTE

	Xiaomi

	Spreadtrum Communications

	NTT DOCOMO

	vivo Communication Technology

	Deutsche Telekom

	Nokia

	Nokia Shanghai Bell

	AT&T


