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Abstract: This contribution analyses the positioning requirements of MCX UE and proposes way forwards to support the requirements.
1. Introduction
The work tasks of FS_eLCS_ph2 SID in SP-191370 are shown in Table 1.
Table 1: Work Tasks for FS_eLCS_ph2
	Work Task ID
	Work Task Title
	Work Task Description
	RAN Dependency 

	WT#1.1
	High accuracy and Low latency
	Investigate solution to support SA1 requirements e.g. very low latency and very high accuracy positioning, including horizontal and vertical positioning service levels, 5G positioning service area;
	Yes

	WT#2.1
	IIoT and etc 
	Investigate necessary system function/procedure modifications to satisfy specific new use cases identified by RAN Rel-17 NR positioning study and potential MCX UE positioning requirement which impacts existing 5G_eLCS defined in TS23.273. 
	Yes



Based on the work task description for WT#2.1 in Table 1, one task is to investigate the MCX UE positioning requirement. So this discussion paper is proposed to provide initial analyses for these requirements.
2. Initial analyses for positioning requirement for MCX UE
The positioning requirements for MCX UE are included in 3GPP TS 22.261, TS 22.280 and TS 22.179. These requirements are excerpted and initial analyses are provided in Table 2.
Table 2: Positioning requirements for MCX UE and initial analyses
	SA1 specification
	Positioning requirements for MCX UE
	Initial Analyses

	TS 22.261 clause 6.27.2
	The 5G system shall enable an MCX UE to use the 5G positioning services to determine its position with the associated uncertainty/confidence of the position, on request, triggered by an event or periodically.
	The uncertainty/ confidence of the position is already supported in 3GPP TS 29.572, TS 37.355 and TS 38.455.

	TS 22.280 clause 5.11
	[R-5.11-001] The MCX Service shall support obtaining and conveying Location information describing the position of the MCX UE.
	The requirement is supported.by the procedure described in clause 6.1 in TS 23.273,

	
	[bookmark: OLE_LINK6][bookmark: OLE_LINK7][R-5.11-002] The MCX Service should support obtaining and conveying high accuracy Location information describing the position of the MCX UE.
	The high accuracy positioning is under study in FS_NR_Pos_Enh SID of RAN WG (RP-202094).

	
	[R-5.11-003] The MCX Service shall provide for the flexibility to convey future formats of Location information.
	The future formats of location information may be supported in further release.
And how to support the future formats of location is under SA6 remit.

	
	[R-5.11-004] The MCX Service shall provide a means for MCX Service Administrators to manage the privacy of Location information for MCX Users within their authority.
	The requirement is supported by the procedure described in clause 6.12.2 in TS 23.273.

	
	[R-5.11-005] An authorized MCX User shall be able to control the supplying of Location information by the MCX UE for MCX Service communications.
	The requirement of MCX UE sends location information is supported by procedures described in clause 6.2 and 6.12.1 in TS 23.273.

	
	[R-5.11-006] The conveyed Location information shall be the most recently obtained information about the position of the MCX UE at the time of the Location information conveyance.
	The requirement is supported by the Allowed LCS Request Types parameter described in clause 7.2.1 in TS 23.273.

	
	[R-5.11-007] The MCX Service shall be capable of configuring and re-configuring one or more Location information update triggers (i.e., identified conditions that, when satisfied, cause the MCX UE to report its current Location information).

[R-5.11-009] The MCX Service shall provide a means for an MCX UE to send a Location information update whenever a trigger condition is satisfied (e.g., initial registration, distance travelled, elapsed time, cell change, tracking area change, PLMN change, MCX Service communication initiation).

[R-5.11-010] The MCX Service shall provide a means for an MCX UE to send a Location information update whenever the MCX User initiates an MCX Service Emergency Alert.

[R-5.11-011] The MCX Service shall provide a means for an MCX UE to send a Location information update whenever the MCX User initiates an MCX Service Emergency Group Communication.

[R-5.11-012] The MCX Service shall provide a means for an MCX UE to send a Location information update if the MCX User is in an MCX Service Emergency State and a configured amount of time has passed since the previous location information update.

[R-5.11-013] The MCX Service shall provide a means for an MCX UE to send a Location information update whenever a trigger condition is satisfied while the MCX User is in MCX Service Emergency State (e.g., initial registration, distance travelled, elapsed time, cell change, tracking area change, PLMN change, MCX Service communication initiation).

[R-5.11-015] The MCX Service shall provide a means for an MCX UE in a predefined area to send a Location information update whenever a trigger condition configured in an MCX User's active MCX Service User Profile is satisfied (e.g., initial registration, distance travelled, elapsed time, cell change, tracking area change, PLMN change, MCX Service communication initiation).
	· The requirement of MCX UE sends location update is supported by procedure described in clause 6.2 in TS 23.273.
· The requirement related to trigger, e.g. configuration/ re-configuration, fulfilled or not, is under SA6 remit.

	
	[R-5.11-002a] The MCX Service shall be able to provide a mechanism for obtaining high accuracy Location information by integrating position information from multiple external sources (e.g. magnetometers, orientation sensors, GNSS)

[R-5.11-008] The MCX Service shall be able to modify Location information update triggers of an MCX User while the MCX User is on the network.

[R-5.11-014] The MCX Service shall provide a means for an MCX Service Administrator to define geographical areas to be used for Location information update triggers for MCX Users within their authority.
	How to support the requirements is under SA6 remit.

	TS 22.280 clause 6.12
	[R-6.12-001] The MCX Service shall provide Location information of the transmitting MCX UE to receiving MCX UEs subject to privacy restrictions.

[R-6.12-002] The MCX Service shall support conveyance of Location information provided by 3GPP location services.

[R-6.12-003] The MCX Service shall provide a means for an authorized MCX User to restrict the dissemination of his Location information.

[R-6.12-004] The MCX Service shall provide end-to-end confidentiality of Location information.

[R-6.12-005] The MCX Service shall provide authentication of messages carrying Location information.

	How to support the requirements is under SA6 and SA3 remit.

	
	[R-6.12-006] The MCX Service shall provide a means for an authorized MCX User to activate a one-time Location information report of an MCX User and periodic Location information update reports of an MCX User or a specific Functional Alias.

[R-6.12-007] The MCX Service shall provide a means for an authorized MCX User to deactivate periodic Location information update report of an MCX User.
	These requirements are supported by the procedures described in clauses 6.1, 6.3, and 6.3.2 in TS 23.273.

	TS 22.280 clause 7.8 and clause 7.9
	[R-7.8-001] An MCX UE shall be capable of transmitting its Location, if known, to other MCX UEs when operating off the network, subject to privacy restrictions.
[R-7.8-002] An MCX UE shall be capable of providing a mechanism for obtaining the distance between the MCX UE and other MCX UEs within communication range.
[R-7.8-003] The Off-Network MCX Service shall provide a means for an authorized MCX User to activate a one-time Location information report of a particular target MCX User within communication range.

[R-7.9-001] MCX UEs operating off the network shall be capable of protecting the confidentiality of Location and identity information conveyed to or from other MCX UEs.
[R-7.9-002] MCX UEs operating off the network shall be capable of authenticating the sender of messages carrying Location and identity information.
	These requirements covers in network and off network scenarios and are related to relative positioning which is not in scope of Rel-17 SA2.

	TS 22.179 clause 5.12
	[R-5.12-011] The MCPTT Service shall provide a means for an MCPTT UE to send a Location information update whenever the MCPTT User initiates an MCPTT Imminent Peril Call.
	· The requirement of MCPTT UE sends location update is supported by the procedure described in clause 6.2 in TS 23.273.
· The requirement related to location update trigger is in scope of SA6.



[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Based on the initial analyses in Table 1, the observations are as follows:
Observation 1: the requirements of [R-5.11-001], [R-5.11-004], [R-5.11-005], [R-5.11-006] and so on which are under SA2 remit are already supported in TS 23.273. 
Observation 2: the high accuracy positioning requirement of [R-5.11-002] is under study of FS_NR_Pos_Enh SID of RAN WG (RP-202094).
Observation 3: the following requirements are under SA6 remit.
-	The requirement of [R-5.11-007], [R-5.11-009], [R-5.11-010], [R-5.11-011], [R-5.11-012], [R-5.11-013] and [R-5.11-015] are related to invocation of positioning procedures, e.g. triggers to obtain MCX UE location, configuration/ re-configuration of triggers and the determination of fulfilment of triggers. 
-	The requirements of [R-6.12-001], [R-6.12-002] and [R-6.12-003] are related to location information transmission and privacy check for location dissemination.
Observation 4: the following requirements are under SA3 remit.
-	The requirements of [R-6.12-004] and [R-6.12-005] are related to authentication for location information. 
Proposal 1: For the requirements under SA3 and SA6 remit, it is proposed to send an LS to SA3&SA6 to recommend that these observations can be taken into account.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Observation 4: the requirements of [R-7.8-001], [R-7.8-002], [R-7.8-003], [R-7.9-001] and [R-7.9-002] are related to relative positioning and covers two scenarios, i.e. the MCX UE is in network and off network. These requirements are not in scope of Rel-17 SA2. It is proposed to support the relative positioning related requirements in future release.
[bookmark: OLE_LINK51]Proposal 2: For the requirements related to relative positioning, it is proposed that to support the requirements in future release.
3. Proposals for way forwards 
Proposal 1: For the requirements under SA3&SA6 remit, it is proposed to send LSs to SA3&SA6 to recommend that these observations can be taken into account.
Proposal 2: For the requirements related to relative positioning, it is proposed that to support the requirements in future release.
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