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Abstract of the contribution: This paper discusses how to provide the VPLMN ID in S8 home routed roaming scenario.
1
Introduction

For the Key issue 3 - Determination of the ID of the visited PLMN at IMS Entities in HPLMN, the ID of the visited PLMN needs to be made available at IMS entities in the HPLMN. 

It proposes the P-CSCF to get the VPLMN ID at IMS registration. There are two possible solutions for P-CSCF to fetch the VPLMN ID: 
Alt -1:

Similar with the NetLoc in 23.228 Annex R, the P-CSCF will retrieve the location information when it receives the SIP Registration message. After getting the VPLMN ID, the P-CSCF can include the P-Access-Network-Info and P-Visited-Network-ID header in the SIP Register and forward.
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P-GW can get accurate UE location when it performs session modification or session establishment. So the P-CSCF cannot retrieve accurate UE location when it receives SIP Register. But for PLMN ID granularity, this procedure is accurate enough. When the UE attaches to the PLMN, the P-GW knows the PLMN ID information. And when the UE changes the PLMN, the P-GW also knows the new PLMN ID because of the S-GW has changed.
The advantage of this alternative is very simple. It re-uses the existing mechanism.

Alt -2:

Similar with the “Subscribe the IP-CAN type change Notification” in 29.214, the P-CSCF subscribes a new Event – PLMN ID change Notification. The following figure shows the procedure in brief.
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When the P-CSCF receives the SIP registration, it subscribes the PLMN ID change notification if it has not to do. After P-CSCF receives the VPLMN ID, it can include the P-Access-Network-Info and P-Visited-Network-ID header in the SIP Register and forward.

When the UE make handover to another PLMN, the new PLMN ID will be reported to P-CSCF. When the P-CSCF receives the SIP registration, it can include the new P-Access-Network-Info and P-Visited-Network-ID header in the SIP Register and forward.
Both solutions are feasible to provide VPLMN ID. 
The alt 2 creates less signalling because PGW/PCRF report PLMN ID only when the PLMN is changed. But it defines a new mechanism. 
The alt 1 creates more signalling because P-CSCF retrieves the PLMN ID when it receives the Register message. But the SIP registration is not often, e.g. every 1 hour or 2 hour or more. The advantage is it reuses the existing mechanism.
According to the above analysis, it believes that reusing the existing mechanism is better.
2
Proposal
Based on the previous discussion it is proposed to agree the solution for inclusion in TR 23.749, as proposed below.

/*********************************************Start of Change************************************/

6.X
Solution #X P-CSCF query PLMN ID in IMS registration
6.X.1
Description

Editor's Note:
Describe the solutions. First sentence should list the key issues that this solution applies to. Sub-clause(s) may be added to capture details, procedural flow etc. 

Similar with the NetLoc in 23.228 Annex R, the P-CSCF will retrieve the location information when it receives the SIP Registration message. After getting the VPLMN ID, the P-CSCF can include the P-Access-Network-Info and P-Visited-Network-ID header in the SIP Register and forward.
When the UE attaches to the PLMN, the P-GW knows the PLMN ID information. And when the UE changes the PLMN, the P-GW also knows the new PLMN ID because of the S-GW is changed.
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Figure 6.x.1-1: P-CSCF obtaining VPLMN-ID .
1.
The UE sends Register message to P-CSCF.

2.
The P-CSCF subscribes to notification for PLMN-ID change, if it has not already done so. 

3. 
The P-CSCF adds the PLMN-ID to Register message and forwards to I/S-CSCF.

6.X.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.).

P-CSCF retrieves the visited PLMN ID when it receives SIP Register message via PCC procedure.

6.X.3
Solution Evaluation

Editor's Note:
Use this section for evaluation at solution level. Evaluation at key issue level is done in a separate clause.
The advantage of this alternative is that it re-uses the existing mechanism.

/*********************************************End of Change************************************/
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