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Abstract of the contribution: this discussion paper is proposed to discuss the possible solution of querying serving LMF of PRU and propose the way forward.
1. Introduction
[bookmark: _Toc352077766]It is possible that the serving LMF of the PRU and the serving LMF of the target UE are different LMFs, for example, the target UE and/or the PRU locates in border areas shared by two or more LMFs.
To support the scenario above, the step 7 and step 10 which are interaction between the two LMFs are introduced in clause 6.17.4 in TS 23.273 as shown in Fig 1.


Fig 1: Location of a target UE using PRUs
The pre-condition of the steps 7 and 10 in Fig 1 is that the serving LMF of target UE can find the serving LMF of the PRU. To support this pre-condition, NRF impact is introduced to store PRU information in LMF profile stored in NRF. The PRU information includes the PRU location, PRU existence indication and so on. Then the serving LMF of target UE can discover the serving LMF of PRU by querying the NRF.
Based on the discussion in SA2#155 meeting, it was commented that the NRF can only store static information. Based on the discussion in pre-meeting CC, a new solution with the pre-condition of introducing the terminology of stationary PRU was proposed. But the comment on the pre-condition was received during the discussion, i.e. there was a long discussion in CT1 that whether to introduce the concept of stationary UE or not, but the conclusion is no. So it seems that the new solution cannot work well.
To solve the issue, this discussion paper is proposed to discuss possible solutions to solve the issue and propose the way forward.
2. Possible Solutions
2.1	Sol#1: storing PRU information in UDR
Considering UDR is unified data repository used by NF service consumers to store and retrieve data from it. And there is no limitation that the UDR can only store static information. So it is proposed that the serving LMF can store PRU information in the UDR, e.g. for PRU location in border areas shared by two or more LMFs.
To support this way forward, the following existing UDR service operations can be re-used, no new service operation needs to be defined.
1. Nudr_DM_Create Request/Response.
2. Nudr_DM_Update Request/Response.
3. Nudr_DM_Delete Request/Response.
4. Nudr_DM_Query Request/Response.
To support this way forward, the impacts to UDR is to store PRU information. The extension to Table 5.2.12.2.1-1 in TS 23.502 is as follow:
Table 5.2.12.2.1-1: Data keys
	Data Set
	Data Subset
	Data Key
	Data Sub Key

	
	Access and Mobility Subscription data
	SUPI
	Serving PLMN ID and optionally NID

	
	SMF Selection Subscription data
	SUPI
	Serving PLMN ID and optionally NID

	
	UE context in SMF data
	SUPI
	PDU Session ID or DNN

	Subscription Data (see clause 5.2.3.3.1)
	SMS Management Subscription data
	SUPI
	Serving PLMN ID and optionally NID

	
	SMS Subscription data
	SUPI
	Serving PLMN ID and optionally NID

	
	Session Management Subscription data
	SUPI
	S-NSSAI

	
	
	
	DNN

	
	
	
	Serving PLMN ID and optionally NID

	
	Slice Selection Subscription data
	SUPI
	Serving PLMN ID and optionally NID

	
	Group Data
(NOTE 5)
	Internal Group Identifier or
External Group Identifier
	-

	
	Identifier translation
	GPSI
	

	
	
	SUPI
	Application Port ID, MTC Provider Information, AF Identifier

	
	Intersystem continuity Context
	SUPI
	DNN

	
	LCS privacy
	SUPI
	-

	
	LCS mobile origination
	SUPI
	-

	
	UE reachability
	SUPI
	-

	
	Group Identifier Translation
	Internal Group Identifier or
External Group Identifier
	-

	
	UE context in SMSF data
	SUPI
	-

	
	V2X Subscription data
	SUPI
	-

	
	ProSe Subscription data
	SUPI
	-

	
	User consent
	SUPI
	Purpose

	
	ECS Address Configuration Information (See Table 4.15.6.3d-1)
	SUPI, Internal group identifier or external group identifier or any UE
	DNN, S-NSSAI

	
	MBS Subscription data
	SUPI
	-

	
	Shared data
	Shared Data ID
	-

	Application data
	Packet Flow Descriptions (PFDs)
	Application Identifier
	-

	
	AF traffic influence request information
	AF transaction internal ID
	

	
	(See clause 5.6.7 and clause 6.3.7.2 of TS 23.501 [2])
	S-NSSAI and DNN
and/or
Internal Group Identifier or SUPI or "any UE" indication (NOTE 4)
	

	
	Background Data Transfer
(NOTE 3)
	Internal Group Identifier or SUPI
	

	
	Service specific information (See clause 4.15.6.7)
	S-NSSAI and DNN
or
Internal Group Identifier or SUPI or "any UE" indication (NOTE 4)
	

	
	EAS Deployment Information
(See clause 7.1 of TS 23.548 [74])
	DNN and/or S-NSSAI
	Application Identifier and/or Internal Group Identifier

	
	AM influence information (See clause 4.15.6.9.3)
	AF transaction internal ID
	

	
	
	S-NSSAI and DNN
and/or
Internal Group Identifier or SUPI or "any UE" indication (NOTE 4)
	

	Policy Data
	UE context policy control data
(See clause 6.2.1.3 of TS 23.503 [20])
	SUPI
	

	
	PDU Session policy control data
	SUPI
	S-NSSAI

	
	(See clause 6.2.1.3 of TS 23.503 [20])
	
	DNN

	
	Policy Set Entry data
(See clause 6.2.1.3 of TS 23.503 [20])
	SUPI (for the UDR in HPLMN)
	

	
	
	PLMN ID (for the UDR in VPLMN)
	

	
	Remaining allowed Usage data
	SUPI
	S-NSSAI

	
	(See clause 6.2.1.3 of TS 23.503 [20])
	
	DNN

	
	Sponsored data connectivity profiles (See clause 6.2.1.6 of TS 23.503 [20])
	Sponsor Identity
	

	
	Background Data Transfer data
(See clause 6.2.1.6 of TS 23.503 [20])
	Background Data Transfer Reference ID. (NOTE 2)
	

	
	
	None. (NOTE 1)
	

	
	Network Slice Specific Control Data
(See clause 6.2.1.3 of TS 23.503 [20])
	S-NSSAI
	

	
	Operator Specific Data
	SUPI or GPSI
	

	Exposure Data
	Access and Mobility Information
	SUPI or GPSI
	PDU Session ID or 

	(see clause 5.2.12.1)
	Session Management information
	SUPI or GPSI
	UE IP address or DNN

	PRU Data
	Serving LMF ID, Cell ID, PRU location
	TAI
	PRU identifier



When the serving LMF of target UE receives the PRU Data from UDR, the behaviors of the LMFs are as follows:
1. The serving LMF of target UE discovers the PRU(s) located in the serving cell of the target UE based on the PRU Data received from UDR. 
2. For each PRU discovered in step 1, the serving LMF of target UE sends the Nlmf_Location_MeasurementData Request (i.e. step 7 in fig 1) to the serving LMF of the PRU and receives Nlmf_Location_MeasurementData Response (i.e. step 10 in fig 1).
2.2	Sol#2: add a new capability in the LMF capability stored in NRF
In this solution, the LMF capability is extended to include a new capability of supporting PRU feature. To avoid impacts to NRF, the serving LMF of target UE provides TAI to the NRF, NRF returns the profile(s) of LMF(s) covering the TA.
When the serving LMF of target UE receives the LMF profile(s), the behaviors of the LMFs are as follows:
1. The serving LMF of target UE discovers the LMFs supporting PRU feature based on the LMF capability in the LMF profile. 
2. For each LMF decided in step 1, the serving LMF of target UE sends the Nlmf_Location_MeasurementData Request (i.e. step 7 in fig 1) and receives Nlmf_Location_MeasurementData Response (i.e. step 10 in fig 1). The response includes failure in the case that there is no PRU in the cell ID included in the Nlmf_Location_MeasurementData Request.
3. Analysis
In sol#1, the UDR is used to store the PRU information. The serving LMF of target UE can obtain the exact/right LMF of the PRU located in the same TA of the target UE and obtain PRU measurements from the LMF above.
Sol#2 avoids storing PRU related information which is dynamic in NRF and reduces the impacts to NRF. After the serving LMF of target UE obtains the LMF(s) from NRF, it has to try with each LMF to request the PRU measurements. It is possible that the try is useless, for example the LMF returned by NRF supports the PRU feature and covers the serving cell of target UE, but there is no PRU in the TA/cell of the target UE. In this case, the signaling is wasted and the positioning latency is increased to find the right serving LMF of PRU.
4. Proposal
[bookmark: _GoBack]Based on the analysis in clause 3, it is proposed to take sol#1 as the way forward. The related CR (S2-2305074) is submitted to SA2#156E meeting accordingly.
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