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Abstract of the contribution: Proposes the key issues of providing VPLMN-ID to various IMS entities in the HPLMN during IMS registration and IMS session establishment and proposes a solution based on enhancement of Rx interface.
Discussion

There are several key issues where the VPLMN-ID or change of VPLMN-ID needs to be made available at IMS entities in the HPLMN:

-
During the registration, the S-CSCF and TAS need to be made aware about the VPLMN identity e.g. for charging purposes and to enable the TAS to subsequently perform communication barring supplementary services. In the LBO roaming solution, the PLMN information is statically configured in the P-CSCF and communicated in the P-Visited-Network-ID header to the HPLMN. However, this is not possible in the S8HR case where the P-CSCF is located in the HPLMN.
-
To handle UE undetectable IMS session Establishment the P-CSCF needs to be aware of the MCC of the VPLMN from where the UE initiates IMS session (see S2-152383). This information is needed at the P-CSCF at every IMS session establishment.
-
When an active IMS session is on going, the UE may perform inter-VPLMN handover (if this is supported by the HPLMN with the PGW connected to SGW of source-VPLMN and SGW of target-PLMN). The new VPLMN-ID should be made available to IMS entities in the HPLMN the next time IMS signalling occurs. 

For solution we propose that the Rx interface is enhanced to provide PLMN ID change to P-CSCF. Gx interface already supports PCRF subscribing to PLMN change from the PGW (see TS 23.203, event triggers table).
Proposal

It is proposed to add the following text to the scope clause of TR 23.xxx:

***************** Start of changes **********************
5.x
Key Issue x   Determination of VPLMN-ID at IMS Entities in HPLMN 
5.x.1
Description


The VPLMN-ID or change of VPLMN-ID needs to be made available at IMS entities in the HPLMN at different instances:

-
During the registration, the S-CSCF and TAS need to be made aware about the VPLMN identity e.g. for charging purposes and to enable the TAS to subsequently perform communication barring supplementary services. 
-
To handle UE undetectable IMS session Establishment the P-CSCF needs to be aware of the MCC of the VPLMN from where the UE initiates IMS session. This information is needed at the P-CSCF at every IMS session establishment.

-
When an active IMS session is on going, the UE may perform inter-VPLMN handover (if this is supported by the HPLMN with the PGW connected to SGW of source-VPLMN and SGW of target-PLMN). The new VPLMN-ID should be made available to IMS entities in the HPLMN. 

***************** Next change **********************
6.x.1
Solution #1 P-CSCF obtains PLMN-ID via the Rx interface
6.x.1.1
Description

Editor's Note:
Describe the solutions. Sub-clause(s) may be added to capture details, procedural flow etc. 

This solution provides VPLMN-ID information to IMS entities in the HPLMN and covers the following scenarios: 
- 
Determination of VPLMN-ID at IMS Registration in HPLMN

-
P-CSCF determination of MCC of VPLMN-ID at IMS Session Establishment

-
Determination of change of PLMN during HO at HPLMN

The main idea of the solution is that the Rx interface is enhanced to provide notification of change of PLMN from PCRF to AF (P-CSCF). The Gx interface already allows the PCRF to configure event trigger at the PCEF (PGW) for “PLMN change” (See TS 23.203[k], section 6.1.4, Table 6.2). The P-CSCF obtains the PLMN-ID from the PCFF and adds that in SIP messages in the “P-Visited-Network-ID” header to I/S-CSCF. Existing IMS mechanisms are used to propagate this information to the other IMS entities in the HPLMN.
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Figure 6.x.1.1: P-CSCF obtaining VPLMN-ID via the Rx interface.
1.
The UE performs an IMS registration. The UE already has an IP-CAN session.

2.
The P-CSCF subscribes to notification for PLMN-ID change, if it has not already done so. 
3.
The PCRF configures the PGW to report on PLMN-ID change. The PGW also provides the PLMN that is serving the UE.

4.
The PCRF reports the serving PLMN-ID for the UE.

5.
The P-CSCF adds this PLMN-ID in the “P-Visited-Network-ID” header to I/S-CSCF.
6.
The UE change PLMN due to mobility. The PGW is informed of the change of PLMN.

7. 
The PGW informs the PCRF of the PLMN-ID change.

8.
The PCRF informs the P-CSCF of the new PLMN-ID.

9.
The UE performs IMS Session Establishment.

10. The P-CSCF adds the PLMN-ID in the “P-Visited-Network-ID” header to I/S-CSCF.
6.1.1.2
Impacts on existing nodes and functionality
Editor's Note:
Capture impacts on existing 3GPP nodes and Functional elements (e.g. UE, MME, eNB, S-GW, P-GW, P-CSCF etc.).

Rx interface (P-CSCF, PCRF)
-
The Rx interface needs to be enhanced to support the reporting of PLMN change.
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