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[bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc138251173]4.3.11	Positioning Reference Unit, PRU
A UE may support the functions of a PRU. The PRU supports the following functions including functions defined in TS 38.305 [9]:
-	Support service level association, association update and disassociation with a serving LMF.
-	The PRU sends service level association, association update or disassociation to LMF via LCS supplementary service message.
-	Support association with multiple LMFs. e.g. for the case a PRU is in multiple LMF overlapped serving areas.
-	The PRU information included in a PRU association or PRU association update contains one or more than one of the following aspects:
-	PRU Positioning Capabilities.
-	Location information if known.
Editor's note:	It is FFS whether PRU ON/OFF state is needed in PRU information.
A UE accesses 5G network via NR satellite shall not operate as a PRU.
* * * * Second change * * * *
[bookmark: _Toc138251291]6.17.1	PRU Association Procedure
Figure 6.17.1-1 shows a procedure used by a PRU to associate as a PRU with a serving LMF. The procedure is used for initial PRU Association with the serving LMF which may occur when the PRU first starts to access the HPLMN. The procedure can also be used to perform a PRU Association update to inform the serving LMF of the continued availability of the PRU or to inform the serving LMF of some change to the PRU such as a change of location (e.g. a change of tracking area or change of serving AMF) or a change of the PRU positioning capabilities. The PRU shall only perform the Association procedure in the HPLMN.


Figure 6.17.1-1: PRU Association Procedure
Precondition:	The PRU is currently registered in the HPLMN. For initial PRU Association, a Routing Identifier may have been configured in the PRU indicating the serving LMF. For subsequent PRU Association, a Routing ID indicating a serving LMF has been returned to the PRU at step 6a or 6b of a previous PRU Association procedure.
NOTE 1:	A Correlation ID and a Routing ID are different terms for the same identifier. The term "Correlation ID" is used for an identifier in service operations between an AMF and LMF while the term "Routing ID" is used for an identifier in a NAS message sent over the N1 reference point between a PRU and AMF.
1.	The PRU performs a UE Triggered Service Request if in CM IDLE state.
2.	The PRU sends a supplementary services PRU Association Request to the serving AMF in an UL NAS TRANSPORT message and includes any preconfigured Routing ID for an initial Association or the Routing ID if received at step 6a or step 6b for a previous PRU Association procedure. The PRU Association Request is included in the UL NAS TRANSPORT message at the NAS level. The PRU Association Request includes a reason for the PRU Association (e.g. initial PRU Association, or PRU Association update), the PRU's positioning capabilities, location information (if known).
3.	The AMF verifies whether the sender of the PRU Association Request is a PRU using subscription information from the UDM. AMF verifies based on subscription information or local policy if PRU can work as stationary PRU.
4.	The AMF selects the serving LMF based on the criteria defined in clause 5.1 or one of the Routing ID if included in the UL NAS TRANSPORT message of step 2. The AMF may override the Routing ID based on criteria of clause 5.1. The AMF transfers the PRU Association Request to the serving LMF using an Namf_Communication_N1MessageNotify service operation. The AMF includes in the Namf_Communication_N1MessageNotify service operation an indication of whether the request corresponds to a PRU subscription and indication if PRU is stationary. The AMF also includes the SUPI, TAI and cell ID of the PRU.
5a.	If the AMF indicates in step 4 that the request corresponds to a PRU and if the LMF can accept the PRU Association, the serving LMF returns a PRU Association Accept, as a supplementary services message, using Namf_Communication_N1N2MessageTransfer service operation towards the AMF, and a Correlation ID. The Correlation ID is assigned by the serving LMF to identify the serving LMF and optionally the PRU. The PRU Association Accept indicates conditions for performing PRU Association updates with the serving LMF which may include a periodic PRU Association update timer and PRU Association update based on a change of PRU location, change of PRU TAI, change of serving AMF.
NOTE 2:	A periodic PRU Association is independent of a periodic NAS Registration and may occur with greater, equal or lesser frequency.
6a.	The serving AMF forwards the PRU Association Accept and a Routing ID equal to the Correlation ID to the PRU in a DL NAS TRANSPORT message. The PRU stores the Routing ID which is used for any further PRU Association update with the serving LMF. This Routing ID overrides any Routing ID used in previous Association updates, if any.
5b.	If the AMF indicates in step 4 that the request does not correspond to a PRU subscription or if the serving LMF cannot accept the PRU Association for some other reason (e.g. the serving LMF is not the correct serving LMF for the PRU), the serving LMF returns a PRU Association Reject message, using Namf_Communication_N1N2MessageTransfer service operation towards the AMF, and may include the Routing ID of a new serving LMF if the request at step 4 corresponds to a PRU.
6b.	The serving AMF forwards the PRU Association Reject in a DL NAS TRANSPORT message to the PRU.
7.	If PRU Association is performed successfully as in steps 5a and 6a, the serving LMF may optionally verify any PRU location provided at step 4 or obtain a more accurate location of the PRU using the procedures defined in clause 6.11. The LMF also stores information received for the PRU.
8.	If PRU Association is performed successfully as in steps 5a and 6a and if this is an initial PRU Association or if this is a PRU Association update and information for the PRU has changed and if PRU is stationary the serving LMF may optionally instigate an Nnrf_NFManagement_NFUpdate Request service operation towards an NRF and includes an existence indication of a PRU associated with a TAI.
	The LMF also indicates to the NRF to remove the TAI associated existence of PRU(s) when there are no longer any PRUs associated in the LMF for this TAI.
9.	If step 8 requested by LMF the NRF returns a confirmation response to the serving LMF.
10.	After being rejected at step 6b, if there are new available Routing ID(s), the PRU may perform a PRU Association procedure with the new serving LMF.
NOTE 3:	The PRU may be configured with a limit on the number and/or duration of unsuccessful PRU Association attempts. When this limit is reached the PRU considers itself disassociated.
* * * * End of changes * * * *

image1.emf
PRU

NG-RAN 

Node

AMF LMF

7. Positioning Procedures as in Clause 6.11

1. UE-Triggered Service Request

2. UL NAS TRANSPORT (Routing ID, PRU Association Request)

4. Namf_Communication_N1MessageNotify (PRU Association Request)

5a. Namf_Communication_N1N2MessageTransfer(PRU Association 

Accept, Correlation ID)

6a. DL NAS TRANSPORT (PRU Association Accept, Routing ID)

5b. Namf_Communication_N1N2MessageTransfer (PRU 

Association Reject, Correlation ID)

6b. DL NAS TRANSPORT (PRU Association Reject, Routing ID)

3. Verify PRU

NRF

8. Nnrf_NFManagement_NFUpdate Request (PRU Existence)

9. Nnrf_NFManagement_NFUpdate Response

10. Additional PRU 

Association


Microsoft_Visio_Drawing15.vsdx
PRU
NG-RAN Node
AMF
LMF
7. Positioning Procedures as in Clause 6.11
1. UE-Triggered Service Request
2. UL NAS TRANSPORT (Routing ID, PRU Association Request)
4. Namf_Communication_N1MessageNotify (PRU Association Request)
5a. Namf_Communication_N1N2MessageTransfer(PRU Association Accept, Correlation ID)
6a. DL NAS TRANSPORT (PRU Association Accept, Routing ID)
5b. Namf_Communication_N1N2MessageTransfer (PRU Association Reject, Correlation ID)
6b. DL NAS TRANSPORT (PRU Association Reject, Routing ID)
3. Verify PRU
NRF
8. Nnrf_NFManagement_NFUpdate Request (PRU Existence)
9. Nnrf_NFManagement_NFUpdate Response
10. Additional PRU Association



