SA WG2 Temporary Document

Page 4

SA WG2 Meeting #129 
S2-1810410
15 - 19 Oct 2018, Dongguan, China
 (revision of S2-18xxxx) 
Source:
Nokia, Nokia Shanghai Bell
Title:
Mobility Handling
Document for:
Approval
Agenda Item:
6.13
Work Item / Release:
eLCS / R16
Abstract of the contribution: The proposal is to add solutions on mobility handling for 5GC-MT-LR, 5GC-MO-LR and Deferred 5GC-MT-LR procedure.
Discussion
During the 5GC-MT-LR or 5GC-MO-LR procedure, RAN node handover due to UE mobility may happen, which may lead to AMF relocation. 
LMF is the NF for the central control of UE positioning. Since the UE positioning depends on the interactions among UE, LMF, RAN node and AMF, it may be changed due to UE mobility (e.g. change of RAN node or change of AMF).

TS 23.271 defined the following principle:

If during an ongoing handover procedure a request for location information arrives, the request shall be suspended until the handover is completed. On completion of the handover, the location preparation procedure shall continue.   
Proposal 1: The principle also applies to 5GC eLCS, which implies
1. If AMF relocation happens after AMF ID is retrieved by the GMLC or after LMF starts the positioning procedures to interact with RAN and UE via AMF, the procedure shall be on hold until a new AMF address is provided to the LMF and to the GMLC.  
2. If LMF relocation happens after LMF starts the positioning procedures to interact with RAN and UE via AMF, the procedure shall be on hold until a new LMF address is provided to the AMF.
· Selection of the new LMF is performed by the AMF or NRF
For deferred 5GC-MT-LR request, the positioning procedure is triggered when the event reporting is received:

· If the event is based on non-periodic request, it is hard to predict when and where it will happen, then it is not necessary for the old LMF to keep the UE LCS context, as the UE may be served by a new LMF when the event is reported.

· If the event is based on periodic request, especially if the timer is short, it may be helpful to keep the UE LCS context in the old LMF, so that the positioning procedure can be performed more efficiently. 
Proposal 2: For deferred 5GC-MT-LR procedure, when UE reports the subscribed event, it may include the routing ID of the old LMF in the N1 message, and the AMF forwards the N1 message to the old LMF. If LMF cannot serve the UE, it indicates to the AMF of LMF relocation, and AMF selects a new LMF. 
Proposal

It is proposed to update TR 23.731 as follows (all texts are new).
FIRST CHANGE
6.X
Solution #X: Mobility Handling
6.X.1
Introduction

During the 5GC-MT-LR or 5GC-MO-LR procedure, RAN node handover due to UE mobility may happen, which may lead to AMF relocation. 

LMF is the NF for the central control of UE positioning. Since the UE positioning depends on the interactions among UE, LMF, RAN node and AMF, it may be changed due to UE mobility (e.g. change of RAN node or change of AMF).
This solution is intended to address Key Issue 15 (Location continuity support) with the procedure of AMF relocation and LMF relocation.
The solution is based on the architecture and procedure described in Solution 14.
6.X.2
Functional Description
For immediate 5GC-MT-LR and 5GC-MO-LR request, the positioning procedure is triggered when the LCS request is received: 
· If AMF relocation happens after AMF ID is retrieved by the GMLC from the UDM or after LMF starts the positioning procedures to interact with RAN and UE via AMF, the procedure shall be on hold until a new AMF address is provided to the LMF and to the GMLC. The new AMF shall notify LMF and GMLC the AMF relocation event, so that they can contact the current serving AMF when any interaction is required.    

· If LMF relocation happens after LMF starts the positioning procedures to interact with RAN and UE via AMF, the procedure shall be on hold until a new LMF address is provided to the AMF. When the old LMF determines that it can’t serve the UE any more, it requests AMF to perform the LMF handover. The AMF selects a new LMF and instructs the old LMF to perform UE LCS context transfer.
For deferred 5GC-MT-LR request, the positioning procedure is triggered when the subscribed event reporting is received:
· If the routing ID of the old LMF is received in the N1 message of LCS event reporting, the AMF forwards the message to the old LMF
· If the old LMF can no longer serve the UE, the LMF requests AMF for LMF relocation, and the AMF selects a new LMF to handle the positioning request.
· Otherwise, the AMF selects a new LMF to handle the positioning request.
6.X.3
Procedures

6.X.3.1 AMF relocation
This message flow applies to the case of AMF relocation during 5GC-MT-LR and 5GC-MO-LR procedure.
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Figure 6.X.3.1-1: AMF relocation
1. When there’s RAN node handover due to UE mobility, the old AMF determines that a new AMF will be used as described in clause 4.9.1.3 of TS 23.502. If there’s on going LCS session for the UE, it transfers the UE LCS context as well as the other UE context to the new AMF.

2. If there’s UE positioning session on going, the new AMF notifies LMF of the handover event and provides its ID, and the LMF replaces the old AMF ID with the new AMF ID.
3. If there’s 5GC-MT-LR procedure on going, the new AMF notifies GMLC of the handover event and provides its ID, and the GMLC replaces the old AMF ID with the new AMF ID.
6.X.3.2 LMF relocation
This message flow applies to the following 2 cases:

· Case 1: LMF relocation during 5GC-MT-LR and 5GC-MO-LR procedure
· Case 2: LMF relocation during deferred 5GC-MT-LR procedure
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Figure 6.X.3.2-1: LMF relocation
1. AMF receives a N1 message from the UE:
· For Case 1, it may contain the UL positioning message

· For Case 2, it may contain the LCS event report  

2. If it contains the old LMF address, it forwards the N1 message to the old LMF using Namf_Communication_N1MessageNotify request; otherwise, Step 3 and Step 4 are skipped.
3. The Old LMF can continue to serve the UE, it acknowledges the receiving of the N1 message, and all the rest steps are skipped.

If the Old LMF determines that it will no longer serve the UE, it includes in the response the indication of LMF handover. 

4. If at the first step it indicates in the N1 message that it contains LCS event report without providing any LMF address or AMF receives at Step 3 the indication of LMF handover, the AMF performs LMF selection based on the factors of LMF selection described in clause 6.14.3.0.
5. If LMF handover is received at step 3, the AMF provides the new LMF address to the old LMF using Nlmf_Location_LMFRelocation Request; otherwise, Step 5-7 are skipped.
6. The old LMF initiates the UE LCS context transfer to the new LMF, and the new LMF stores the UE LCS context and acknowledges the old LMF.

7. The old LMF indicates the completion of UE LCS context transfer to the AMF using Nlmf_Location_LMFRelocation Response.
8. In the further steps of UE positioning procedure, the AMF routes the received N1 message for the positioning to the new LMF.
6.X.4
Impacts on existing entities and interfaces

6.X.4.1 Impacts to LMF
New service operation Nlmf_Location_LMFRelocation
6.X.4.2 Impacts to AMF
Handling LMF relocation request initiated by the LMF

Namf_Location_EventNotify is extended to update the NF consumer of AMF relocation event
6.X.5
Evaluation

Editor's note:
This clause provides an evaluation of the solution.
END OF CHANGES
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3. Namf_Communication_N1Message Notify Response
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