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**** First Change ****
[bookmark: _Toc58920662][bookmark: _Toc114570851]6.11	Common Sub-Procedures
[bookmark: _Toc58920663][bookmark: _Toc114570852]The procedures defined in this sub-clause are applicable to both a UE and PRU. Wherever, a UE is referenced in these procedures, a PRU may be used instead.

**** Next Change ****
6.X	Procedures applicable to a PRU
6.X.1	PRU Registration Procedure
Figure 6.X.1-1 shows a procedure used by a PRU to register with a serving LMF. The procedure is used for initial registration 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 registration 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 Registration procedure is restricted to the HPLMN and shall not be preformed when accessing any other PLMN.


Figure 6.X.1-1: PRU Registration Procedure
Precondition:
For initial Registration, a Routing Identifier has been configured in the PRU indicating the serving LMF. For subsequent Registration, a Routing ID indicating a serving LMF has been returned to the PRU at step 7a or 7b of a previous Registration 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 NL1 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 Registration Request to the serving AMF in an UL NAS TRANSPORT message and includes the preconfigured Routing ID for an initial Registration or the Routing ID received at step 7a or step 7b for a previous Registration procedure. The PRU Registration Request is included in the UL NAS TRANSPORT message as a "Location services message container" at the NAS level. The PRU Registration Request includes a reason for the Registration (e.g. initial Registration, Registration update), the PRU’s positioning capabilities, location information (if known), a type and state of the PRU (e.g. mobile/static type) and may include an identity for the PRU (e.g. a SUPI or a PEI).
3.	The AMF may verify that the sender of the PRU Registration Request is a PRU using subscription information from the UDM. If step 3 is not performed, the AMF treats the PRU as a normal UE.
4.	The AMF selects the serving LMF based on the Routing ID and optionally the current TAI and transfers the PRU Registration Request to the serving LMF using an Namf_Communication_N1MessageNotify service operation. If step 3 was performed, the AMF includes in the service operation an indication that the PRU was verified by the AMF. The AMF also includes the SUPI of the PRU.
5.	The serving LMF authenticates the PRU. This can be based on an indication that the PRU was verified by the AMF if included at step 4 or may be based on matching the SUPI for the PRU received at step 4 with a corresponding SUPI configured in the LMF.
6a.	If the serving LMF can authenticate the PRU at step 5 and can accept the registration, the serving LMF returns a PRU Registration Accept to the serving AMF, as a location services supplementary services message, and a Correlation ID. The Correlation ID is assigned by the serving LMF to identify the serving LMF and optionally the PRU. The PRU Registration Accept indicates conditions for performing PRU Registration updates with the serving LMF which may include a periodic PRU Registration update timer and PRU Registration update based on a change of PRU location, change of PRU TAI or change of serving AMF. Optionally, the PRU Registration Accept may include Routing IDs for additional serving LMFs.
7a.	The serving AMF forwards the PRU Registration Accept and a Routing ID equal to the Correlation ID to the PRU. The PRU stores the Routing ID which is used for any further PRU Registration update with the serving LMF.
6b.	If the serving LMF is unable to authenticate the PRU at step 5 or cannot accept the PRU Registration for some other reason (e.g. the serving LMF is not the correct serving LMF for the PRU), the serving LMF sends a PRU Registration Reject to the serving AMF and may include the Routing ID of a new serving LMF.
7b.	The serving AMF forwards the PRU Registration Reject to the PRU.
8.	If PRU Registration is performed successfully as in steps 6a and 7a, 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.
9.	If PRU Registration is performed successfully as in steps 6a and 7a and if this is an initial PRU Registration or if this is a PRU Registration update and the location of the PRU has changed, the serving LMF may optionally instigate an Nnrf_NFManagement_NFUpdate Request service operation towards an NRF and includes an indication of a PRU, a PRU identifier (which may be local or global) and the location of the PRU. If the PRU identifier already exists in the NRF for the serving LMF (from a previous Registration), the NRF overwrites the old PRU location with the new PRU location. Otherwise, the NRF adds the PRU information to the information stored in the NRF for the serving LMF.
10.	The NRF returns a confirmation response to the serving LMF.
11.	If the PRU receives Routing IDs for additional serving LMFs at step 7a, the PRU may peform an initial PRU Registration procedure with each of the additional serving LMFs. If the PRU receives a Routing ID of a new serving LMF at step 7b, the PRU shall peform an initial PRU Registration procedure with the new serving LMF.
NOTE 2:	The PRU may be configured with a limit on the number and/or duration of unsuccessful PRU Registration attempts. When this limit is reached or if a PRU Registration is rejected at step 7b without a new serving LMF being indicated, the PRU may send an indication to a controlling NF or AF. The controlling NF or AF could then reconfigure the PRU with a different serving LMF or could indicate that the PRU is temporarily deactivated. Such procedures are out of scope of this specification.
NOTE 3:	A PRU may be configured to limit registration with additional serving LMFs. This is implementation dependent.
6.X.2	PRU De-registration Procedure
Figure 6.X.2-1 shows a procedure used by a serving LMF to de-register an already registered PRU. The procedure may be used prior to the serving LMF becoming unavailable (e.g. for maintenance, removal or replacement) or to transfer the PRU to a different serving LMF for other reasons.


Figure 6.X.2-1: PRU De-registration Procedure
Precondition:
The PRU has previously registered with the serving LMF using the procedure in clause 6.X.1.
1.	The serving LMF sends a PRU De-registration Request to the serving AMF as a location services supplementary services message and includes the SUPI of the PRU and a Correlation ID identifying the LMF. The PRU De-registration Request may include a Routing ID for a new serving LMF and a time window when the PRU is allowed to register with the new serving LMF.
2.	If the PRU is in CM IDLE state, the serving AMF performs a Network Triggered service request to place the PRU in CM CONNECTED state.
3.	The serving AMF forwards the PRU De-registration Request and a Routing ID equal to the Correlation ID to the PRU.
4.	The PRU returns a supplementary services PRU De-registration Accept to the serving AMF in an UL NAS TRANSPORT message and includes the Routing ID received in step 3.
5.	The serving AMF forwards the PRU De-registration Accept to the serving LMF indicated by the Routing ID received at step 4 and includes a Correlation ID equal to the Routing ID.
6.	If the serving LMF has indicated the PRU to an NRF during PRU Registration, the serving LMF instigates an Nnrf_NFManagement_NFUpdate Request service operation towards the NRF and includes an indication of PRU removal and the PRU identifier. The NRF then removes the information in the NRF for this PRU for the serving LMF.
7.	The NRF returns a confirmation response to the serving LMF.
8.	If the PRU received a Routing ID for a new serving LMF at step 3, the PRU performs an initial PRU Registration with the new serving LMF as described in clause 6.X.1. If a time window was received at step 3, the PRU Registration with the new serving LMF is performed during the time window.
NOTE:	If a new serving LMF is not indicated at step 3 or if the PRU is unable to successfully register with the new serving LMF at step 8 during the time window, the PRU may send an indication to a controlling NF or AF. The controlling NF or AF could then reconfigure the PRU with a different serving LMF or could indicate that the PRU is temporarily deactivated. Such procedures are out of scope of this specification.
6.X.3	Positioning of a target UE
Figure 6.X.3-1 shows a procedure used by a serving LMF for a target UE to obtain a location of the target UE using location information provided by one or more PRUs.


Figure 6.X.3-1: Location of a target UE using PRUs
1.	The serving LMF for the target UE and other LMFs may use the procedures defined in clause 6.11 to obtain location information from one or more PRUs registered in the serving LMF and in the other LMFs that is not related to the target UE. For example, the location information may include location information for the PRU(s) or for the NG-RAN or both.
2.	The serving LMF for the target UE receives a location request from the serving AMF for the target UE. The location request may be included in an Nlmf_Location_DetermineLocation Request service operation for a 5GC-MO-LR, 5GC-MT-LR or 5GC-NI-LR for the target UE. Alternatively, the location request may be implied by receipt of an Namf_Communication_N1MessageNotify service operation carrying a supplementary services event report from the target UE for a periodic or triggered 5GC-MT-LR.
3.	The serving LMF uses the procedures defined in clause 6.11 to obtain location information for the target UE from the target UE and/or from the NG-RAN. 
4.	The serving LMF selects one or more PRUs registered with the serving LMF to assist in locating the target UE. The selected PRU(s) may be nearby to an initial location estimate for the target UE obtained at step 3 or indicated by a serving cell identifier for the target UE received at step 2.
5.	The serving LMF may optionally invoke an Nnrf_NFDiscovery Request service operation to an NRF. The service operation includes a PRU indication and an area which could be a list of cells or TAs decided by the serving LMF of the target UE based on the serving cell of the target UE.
6.	If step 5 is performed, the NRF selects one or more other LMFs based on the PRU indication and the area received in step 5 and sends an Nnrf_NFDiscovery Response to the serving LMF of target UE. The service operation includes the profiles of the other LMFs selected by the NRF. Each profile includes PRU information, e.g. a PRU identifier, type of PRU (mobile or fixed), PRU location.
7.	If steps 5 and 6 are performed, the serving LMF of the target UE may send an Nlmf_Location_MeasurementData Request service operation to one or more of the other LMFs indicated at step 6. The service operation for each of the other LMFs includes one or more PRU identifiers received at step 6 for this LMF and an indication of location measurements requested from each PRU.
8.	The serving LMF uses the procedure defined in clause 6.11.1 to obtain location information related to the target UE from the PRU(s) selected at step 4.
Editor's note:	Location information for a target UE obtained from a PRU needs to be verified by RAN.
9.	If step 7 is performed, each of the other LMFs for step 7 uses the procedure defined in clause 6.11.1 to obtain the location measurements requested at step 7 from each of the PRUs identified at step 7 for this LMF.
10.	If step 9 is performed, each of the other LMFs for step 9 returns the location measurements obtained from PRUs at step 9 to the serving LMF for the target UE.
11.	The serving LMF for the target UE determines the location of the target UE based on the location information obtained at step 1 (if step 1 is performed), step 3, step 8 and step 10.
12a.	If an Nlmf_Location_DetermineLocation Request service operation for a 5GC-MO-LR, 5GC-MT-LR or 5GC-NI-LR was received at step 2, the serving LMF returns the location estimate of the target UE to the serving AMF.
12b.	If an Namf_Communication_N1MessageNotify service operation carrying a supplementary services event report from the target UE for a periodic or triggered 5GC-MT-LR was received at step 2, the serving LMF sends an event report for the target UE to a GMLC with the location estimate obtained at step 11 as described inclause 6.3.1.

**** End of Changes ****
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