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Abstract of the contribution: This paper analyses new requirements defined in SA1 may impacts the FS_eLCS study, and propose updates to the TR accordingly.
Discussion:
In TSG#81, SA approved SP-180765, which contains following 4 CRs result from SA1 HY_POS WI. Those 4 CRs contains requirement related to positioning services. (Please refer to table 1, for detailed information.)
Table 1 CR Approved in SA#81
	TS
	CR
	Rev
	Rel
	Title
	Cat
	Vsn
	@ Mtg
	TD#
	Source to WG

	22.261
	0269
	2
	Rel-16
	KPIs for horizontal and vertical positioning service levels in clause 7.3.2
	B
	16.4.0
	SA1#83
	S1-182585
	ESA, LG Electronics Mobile Research

	22.261
	0270
	2
	Rel-16
	Other KPIS for 5G positioning services
	B
	16.4.0
	SA1#83
	S1-182586
	ESA

	22.261
	0271
	2
	Rel-16
	Security requirements for 5G positioning services
	B
	16.4.0
	SA1#83
	S1-182587
	ESA

	22.261
	0272
	2
	Rel-16
	Update description (clause 7.3.1) of 5G positioning services
	C
	16.4.0
	SA1#83
	S1-182588
	ESA, LG Electronics Mobile Research



The initial analyses on SP-180765 list below: 
1. The CR0271 puts requirement on security aspect, and CR0272 add descriptive text, both are unrelated to SA2 work. 
2. The CR0269 introduced:
a) some definitions applies to system level, e.g. Positioning service latency, Time to First Fix (TTFF), etc; this should be reflected in TR23.271; 
b) General requirements in 7.3.2.1, such as “support different single and hybrid positioning methods”; this should also be reflected in TR23.271.
c) Perfomance related requirement in 7.3.2.2, mainly RAN related. 
3. The CR0270 introduced:
a) Detailed performance requirement, some are system level, e.g. TTFF, this should be reflected in TR23.271; 
b) Other perfomance requirement: e.g. UE power persumption when provideing posistiong services, are mainly RAN related. 

Proposal:

It is proposed to update TR23.271, on above 2a) 2b) and 3a) accordingly. 

*** Start of 1st change ***
[bookmark: _Toc523732224]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
Abbreviation format (EW)
<ACRONYM>	<Explanation>
EDT	Early Data Transmission
RAI	Release Assistance Indication
TTFF 	Time to First Fix

*** End of 1st change *** 
*** Start of 2nd change ***
[bookmark: _Toc523732226]4.1	Architectural Requirements
The following requirements should be applicable to 5GC LCS feature:
-	The 5GC LCS architecture should incorporate flexible modular components with open interfaces that facilitate equipment interoperability and the architectural requirements based on evolution of service providing capabilities.
-	The 5GC LCS architecture should be future proof e.g. should be able to support high accuracy positioning method and low latency positioning method.
-	Support of single or hybrid one or more positioning methods in order to determine the normative stage-1 requirements location of user equipment (UE). Such positioning method includes methods in NG RAN (To be specified in TS 38.305 [7]).
-	It should be possible to provide position information to location services consumer existing within the PLMN, external to the PLMN, or in Mobile Equipment.
-	Support for location services as per the related service requirements defined in TS 22.261 [2] and TS 22.071 [3]).
-	5GC should support the same location services as defined in TS 23.271 [6] for both roaming and non-roaming UEs in a manner compatible with support for EPS. These services comprise the following:
-	Immediate current location of a target UE using an MT-LR,
-	Deferred location of a target UE for the UE available event,
-	Periodic location of a target UE,
-	Triggered location of a target UE for the area event,
-	Triggered location of a target UE for the motion event,
-	Mobile Originated Location Request (MO-LR) for immediate current location of a UE,
-	MO-LR for transfer of assistance data to a UE,
-	MO-LR for Transfer To Third Party (TTTP).
-	5GC LCS architecture should be able to determine the appropriate positioning method based on the Access Network(s) of the UE.
-	5GC LCS architecture should be able to support location service in 5GS and EPS interwork scenarios; and in non-3GPP access and 3GPP access interworking scenarios while both accesses connected to 5GC.

*** End of 2nd change *** 

[bookmark: _Toc523732233]*** Start of 3rd change ***
5.3	Key Issue 3: Support of low latency and high performance LCS
[bookmark: _Toc523732234]5.3.1	Description
Latency concerns the delay in obtaining location information for a target UE (e.g. a location estimate). From a LCS client perspective and for on demand location, the positioning (or location) latency would comprise the time between sending a request for location to the 5GC and receiving a location response from the 5GC. For periodic or triggered location, the latency would be the time interval following a location related event (e.g. a trigger event or periodic event) until the event and associated location information was notified to a LCS client.
For some services and some clients, latency requirements may be quite loose. Examples of these may include applications where a LCS client is a computer system or other automated device and the location is not associated with an emergency related event or an event where the safety or a person, animal or asset is at stake. Other examples may include low priority on demand service where a LCS client is prepared to receive a response at a later time (e.g. such as when requesting the locations of a group of UEs).
For many other services, however, there may be strict latency requirements ranging from perhaps a minute to millisecond level for interactive on demand service or for triggered services. For some services, where the client is a machine or computer system, latency requirements may be less than one second when some critical action needs to be taken that is dependent on a high-accuracy location result (e.g. such as in a factory or in association with vehicles, drones and other moving objects).
SA WG1 has performed studies documented in TR 22.872 [10], TR 22.804 [24] and TS 22.261 [2] of many user cases reliant on positioning support that demonstrate the need for high location accuracy, high availability and low latency. For example, in clause 7.3 of TS 22.261 [2] for user cases related to vehicular positioning and positioning of objects in a factory, the performance requirement is 0.5 meters error or less with an acquisition time of 500 ms and an availability of 99.99%. In clause 8.2 of TR 22.872 [10], the performance requirements for a wide range of positioning user cases span an accuracy range of less than 10 meters error to less than 0.3 meters error and a corresponding availability of more than 95% to more than 99%. The Time to First Fix requirement for these user cases is less than 30 seconds for some user cases to less than 10 seconds for others. In clause 8.1.7 of TR 22.804 [24] for user cases related to automation, the location performance requirements include a required accuracy in the range of 20 centimeters to 5 meters, an availability of 90% to 99.9% and a latency of less than 10 ms to less than 5 seconds.In the clause 7.3, it is stated that: the 5G system shall be able to provide the 5G positioning services with a TTFF less than 30 s and, for some 5G positioning services, shall support mechanisms to provide a TTFF less than 10s.For all normative requirements on positioning performance, e.g. Positioning service availability, Positioning service latency, Time to First Fix (TTFF), please refer to TS22.261[2], section 7.3.
Support of these performance requirements will depend mostly on the positioning methods defined by RAN and on UE and network resources (e.g. available RF bandwidth for signaling and location measurements, location server availability and capacity and UE positioning capability, processing and bandwidth) which will not generally be dependent on the location solution(s) used by the 5GCN. However, the location solution(s) supported by the 5GCN should not impede the attainment of high location performance requirements by adding additional latency, unreliability and inaccuracy that is not strictly necessary for an end-to-end solution. To enable this, the following objectives should be supported.
Criteria to study solutions for low latency and high performance LCS support include the following:
-	Ability to reduce latency to all UEs.
-	Ability to reduce latency for selected UEs (e.g. based on external client QoS).
-	Ability to support different levels of latency (e.g. sub 1 second, 1 second-1 minute, over 1 minute).
-	Ability to support low latency LCS mechanisms defined for the NG-RAN and UE.
-	Ability to reduce network resource usage in support of low latency.
-	Ability to support the use of all high accuracy position methods defined by RAN which can be accessible to the 5GCN.
-	Ability to support high reliability of positioning comparable to reliability in accessing a target UE.
-	Enable sufficiently low latency comprising signaling delay, measurement delay.
-  Ability to support the combination of 3GPP and non-3GPP positioning technologies to achieve performances of the 5G positioning services better than those achieved using only 3GPP positioning technologies. Such 3GPP and non-3GPP positioning method could be found in TS 22.261 [1].

*** End of 3rd change *** 
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