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1. Background

In meeting CT1#102 CR#5871 was agreed adding possibility to use PVNI header field in P-CSCF procedures. In INVITE, MESSAGE, OPTIONS, PUBLISH, REFER, SUBSCRIBE with which to indicate the location of calling party.
In meeting CT1#104 CR#5907 was agreed that PVNI header field can be present in (200) OK response to INVITE and MESSAGE, thus allowing indicating the location of the called party.

Normally subscribers are changing their location during a call. In some cases in border areas it is possible to have handover between 2 PLMNs. In such case it would be beneficial AS to receive right away notification of the PLMN change when the event is done. Normally after the call the subscriber will make registration in the other PLMN, but this will take time. When for this PLMN change the AS is notified right away it could have the following benefits:

1. On time charging;

2. On time indication of PLMN change regarding lawful interception features and procedures;

3. On time Statistics;

The P-CSCF is always getting notified regarding change of PLMN via Rx interface from PCRF. P-CSCF can send notification message with PVNI header field towards AS regarding PLMN change.
Solution is needed the P-CSCF to notify the AS regarding changing of the PLMN during a session.

2. Way forward.
Solution 1 – P-CSCF to send appropriate message to AS regarding PLMN change using PVNI header field inside of a dialog.

Description: 
This is a simple and fast way for P-CSCF to inform the AS regarding PVNI change. P-CSCF, acting as B2BUA, can send MESSAGE with PVNI header field indicating the new location of the subscriber who has changed its PLMN. The AS responsible for this session, acting as B2BUA will take this info in mind and will reply with 200 ok to the P-CSCF. Since both P-CSCF and AS are acting as B2BUA there will be no impact of the session and end parties communication will not be broken or interrupted.
According to RFC 7092: If a Proxy-B2BUA can generate in-dialog messages, then it will also

 need to modify the CSeq header after it has generated its own.
This solution adds quite simple way for communicating the PLMN change which could work also when backup routing sends end to end communication to different AS – all the routing which is already established between P-CSCF, S-CSCF, AS will be used.
Other message also can be used: UPDATE or INFO. Currently PVNI usage with UPDATE and INFO is not allowed according to RFC 7976, but there is new draft proposing usage of PVNI in (200) OK response to INVITE and MESSAGE. This draft can be extended with PVNI usage in UPDATE or INFO.

Solution 2 – AS when initiating a session to send SUBSCRIBE for the user it wants to have the notification for a change of PLMN to the P-CSCF. When such change is present P-CSCF to notify the AS regarding it with sending NOTIFY with PVNI.

Description: 

Usually subscriptions are done in S-CSCF. Also a certain event package shall be used. Among the already registered ones (http://www.iana.org/assignments/sip-events/sip-events.xhtml ) there is no one suitable for subscription of PLMN change. If such way forward is used there shall be additional standardization efforts done. Currently according to RFC 7976 using of PVNI header field is not possible in NOTIFY – so additional RFC change is needed. Using this solution is not appropriate since other one is more simple and effective. In addition, this option is not suitable for short subscriptions only within the session call duration, which can vary a lot. The AS does not need to know about change of PLMN when the UE is outside of a session dialog. For this solution, change in procedures (stage 2) could be also needed.
3. Proposal

Solution 1 is simple and could bring fast information regarding change of PLMN of a subscriber. Solution 2 requires more standardization efforts and more standardization bodies will be involved. For solution 1 there is CR prepared (C1-174249 CR#6023).
