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1. Background

In IMS architecture Application Servers (AS) host and execute IMS service logic. If an AS does not maintain registration to 3th party registration event, then it will not receive and store the information received in P-Visited-Network-Id (for example MCC and MNC of the visited network) during the registration process of the user. Various AS do not do not maintain the registration status to achieve:

- Stateless behaviour;

- Simplicity;

- Load distribution (calls can be redistributed between different AS in a pool in order to achieve equal load);

- Robustness (there are still some open issues related to synchronisation between Application Servers and IMS-Core for registration data in case of outages);
- Avoid to maintain states in too many nodes, avoid asynchronous states in different nodes, avoid complex synchronisation of states in case of outages.
The information regarding the visited network is needed by the AS for various reasons like correct charging, call related procedures or lawful interception. P-CSCF is always aware in which PLMN the subscriber is currently located by getting PLMN change notification over the Gx/Rx interface from the PCRF (as specified in 3GPP TS 24.229, 29.212, 29,213, 29,214). So P-CSCF has always the correct information and can send it to the AS using the P-Visited-Network-Id. P-Access-Network-Indicator has the access type field, cell identifier and location identifier, but cannot provide the MCC and MNC regarding the visited PLMN.
In the 3GPP meeting CT1#102 CR C1-171233 was approved which allows adding the PVNI header in originating side messages.

The AS can always have the correct information of the MNC and MCC of the originating party (for example by adding of PVNI header from P-CSCF in originating INVITE). Regarding the terminating side this will not help.

The terminating S-CSCF cannot add the PVNI header in INVITE since it is not known which of the clients (e.g. MSIM) associated to the called IMPU will answer the call when sending the incoming INVITE to the MMTEL server.
The terminating side AS in the home network also needs to know the MCC and MNC of the terminating subscriber. 
In summary – solution is needed for terminating AS to know the location of the terminating subscriber.

2. Way forward.
Solution – Add possibility P-CSCF to insert PVNI header in the 200 OK message response to INVITE request.

Reason: 
With having the PVNI in 200 OK message, inserted by P-CSCF the terminating AS will receive MCC and MNC of the terminating party visited network. Thus the AS will always have the correct information where the subscriber is.

In order this info not to be transferred between networks on network borders PVNI shall be removed.
3. Proposal 
CR C1-172286 is provided in order to allow optional usage of PVNI header – to be added by P-CSCF in 200 OK message.

Currently RFC 7976 does not allow usage of PVNI in responses, so change of the RFC is also needed.
