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Abstract of the contribution: This paper discusses how to provide the VPLMN ID in S8 home routed roaming scenario..
1. Discussion
In the IMS registration, the P-CSCF shall know the PLMN information of UE. It is because of:
1) For the charging issue (see S2-151901, LS from GSMA to 3GPP SA5)

2) Roaming check by HSS. (See 23.228, section 5.2.2.3)

So for S8HR, VPLMN ID needs to be obtained at the time of IMS registration to enable charging / communication barring / data retention when the UE is in roaming. But so far, Netloc does not support location retrieval during IMS registration (for both LBO + S8HR)

To get the VPLMN ID, there are two possible solutions.
Alt -1:

Similar with the NetLoc, the P-CSCF will retrieve the location information when it receives the initial 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.
As per 29.214, when the P-CSCF receives an initial REGISTER SIP message from an attached UE, the P-CSCF may request from the PCRF the information about the type of IP-CAN the UE is attached.
If the P-CSCF requests information about the type of IP-CAN,the P-CSCF shall also subscribe within the same AAR command operation to notifications for changes of the IP-CAN type used by the UE.

For the IMS re-Registration, the P-CSCF does not require to check this information again.
The advantage of this alternative is very simple. It re-uses the existing mechanism.
The disadvantage of this alternative is impacts. Because most of UEs are not in roaming, but this alt is applied to all UE.
Alt -2:

In the 24.229, section 5.2.2 (Registration part for P-CSCF procedures), the Notes 3 and Notes 5 show how the P-CSCF knows the access network type of UE when receives the unprotected REGISTER requests, i.e. initial Registration 
NOTE 3:
How the P-CSCF recognizes over which access network a request was received is an implementation specific feature.
NOTE 5:
How the P-CSCF knows the access network type of a specific network interface is implementation-dependent (e.g. it can know the access network type from different UE IP address ranges or by using different network interfaces for different access network types).

So the alt-1 can be optimized. When the P-CSCF in HPLMN recognizes that the UE is in roaming, it can request PCRF for the VPLMN information.
How the P-CSCF knows the UE is in roaming is implementation-dependent (e.g. it can know this from different UE IP address ranges or by specific PCRF).

2. Proposal
It is proposed to add the following text in the TR23.xxx.
*************************************************Start of Change******************************************************

5.X
Key Issue Y - VPLMN-ID fetching
5.X.1
Description

Editor's Note:
Describe the key Issue (i.e. problem statement), including technical constraints and interpretations.

In the IMS registration, the P-CSCF shall know the PLMN information of UE. In the roaming case for S8HR, VPLMN ID needs to be obtained at the time of IMS registration to enable charging / communication barring / data retention / Roaming check when the UE is in roaming. But so far, Netloc does not support location retrieval during IMS registration (for both LBO + S8HR).
5.X.2
Architectural Requirements 

Editor's Note:
Capture agreements on architectural requirements for solving the key issue. This clause may be omitted if deemed unnecessary.

5.X.3
Solution
Similar with the NetLoc, the P-CSCF retrieves the location information when it receives the initial 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 to I-CSCF.

Because the P-CSCF can subscribe notifications for changes of the IP-CAN type used by the UE, so the P-CSCF does not require to check this information again in IMS re-Registration
As an optimization, the P-CSCF in HPLMN can recognizes that the UE is in roaming. It request PCRF for the VPLMN information only for the Roaming UE.
NOTE 1:
How the P-CSCF knows the UE is in roaming is implementation-dependent (e.g. it can know this from different UE IP address ranges or by specific PCRF).
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