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Abstract of the contribution: Key Issue #3 - Solution #6 update.
Discussion
The user may very well change PLMN between IMS registration and session setup. With the Home-routing architecture, the IP address is maintained in this case and therefore the IMS is not informed of PLMN change after registration. This is acknowledged in the description of Solution #6 with mentions that the PCRF subscribes to PLMN change in the P-GW. However, with the current description of Solution #6, the PLMN change is not propagated to the IMS, and therefore the information available in the P-CSCF may be wrong at the time of call setup.
Therefore Solution #6 needs to be completed with a procedure allowing the P-CSCF to obtain up-to-date PLMN ID at session setup. 
In addition, the current description is vague as to how the H-PCRF determines that it can unsubscribe to PLMN changes from the PCEF. Another procedure is needed to inform the H-PCRF that the user has been de-registered from IMS.
Proposed changes to TR 23.749
6.6
Solution #6: P-CSCF query PLMN ID at IMS registration and session setup
6.6.1
Description

The P-CSCF will retrieve the PLMN ID from PCRF 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 6.6.1-1: P-CSCF obtaining PLMN-ID at registration.
1.
The UE sends Register message to P-CSCF.

2.
The P-CSCF requests the PLMN-ID change to the H-PCRF.

3.
If the H-PCRF is subscribed to PLMN changes in the P-GW (PCEF), the PCRF provides the PLMN id to the P-CSCF and then step 7 applies.

4.
If the H-PCRF is not subscribed to PLMN change in the P-GW (PCEF), the PCRF subscribes to the P-GW (PCEF).

5.
The P-GW (PCEF) provides the PLMN id (MCC+MNC) and stores the event trigger to notify if PLMN id changes any changes.

6.
The H-PCRF provides the PLMN id to the P-CSCF.

7.
The P-CSCF may add the PLMN-ID to Register message and forwards to I/S-CSCF.

8.
The P-CSCF sends an acknowledgement to PCRF.
The PCRF will be notified of PLMN changes from the PCEF after IMS registration. In order for the P-CSCF to have the correct PLMN ID at session setup, it needs to query the PCRF again at this time as illustrated below.
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Figure 6.6.1-2: P-CSCF obtaining PLMN-ID at session setup.
1.
The UE sends Invite message to P-CSCF.

2.
The P-CSCF requests fresh PLMN-ID information to the H-PCRF.

3.
The H-PCRF is already subscribed to PLMN changes in the P-GW (PCEF) since IMS registration and provides the PLMN id to the P-CSCF.

4.
The P-CSCF may add the PLMN-ID to Register message and forwards to I/S-CSCF.

In order to avoid wasting resources by remaining subscribed to PLMN changes forever, the  PCRF may unsubscribe to PLMN changes from the PCEF, if not needed any longer. In order to know when to do this, the H-PCRF needs to be informed by the P-CSCF when the UE is de-registered, as illustrated below.
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Figure 6.6.1-3: P-CSCF informing the H-PCRF that PLMN ID is no longer needed.
1.
The UE is de-registered from the IMS.

2.
The P-CSCF notifies the H-PCRF that it no longer needs the PLMN-ID for this user.

3.
The H-PCRF acknowledges.

4.
The H-PCRF unsubscribed to PLMN change in the P-GW (PCEF).

5.
The P-GW acknowledges.

6.6.2
Impacts on existing nodes and functionality
P-CSCF retrieves the PLMN ID when it receives SIP Register message via a new PCC procedure.
P-CSCF retrieves the PLMN ID when it receives SIP Invite message via a new PCC procedure.
P-CSCF notifies the H-PCRF when the user is de-registered from the IMS, via a new PCC procedure.
The PCRF provides the PLMN-id to the P-CSCF at each IMS registration and session setup, for both roaming and non-roaming users, which causes additional load on the PCRF.
6.6.3
Solution Evaluation

The advantage of this alternative is that the P-CSCF obtains the VPLMN id without any signalling in the core network, no impacts on Gx or S8 interfaces.

However, the PCRF needs to be queried at each IMS registration and session setup, for both roaming and non-roaming users.
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