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Abstract of the contribution: This paper discusses home P-CSCF discovery when using visited network PDN GW.
Discussion

In Local Breakout case, when only visited network PDN GW is assigned for an UE, and the visited network does not deploy IMS, it should be possible to discovery a P-CSCF in home network. This paper discusses a possible solution for discovery home network P-CSCF.

When an UE powers on in visited network, it can get the P-CSCF by two ways:
(1) Using statically configured P-CSCF, usually the P-CSCF belongs to home network.

(2) Require the visited network to assign P-CSCF, usually the P-CSCF belongs to visited network.

If the UE has no preconfigured P-CSCF, and the visited network does not deploy IMS. Also normally the visited network has no preconfigured P-CSCFs belonging to home network, so the above P-CSCF discovery procedure can not be processed. In this case, it needs a mechanism to discovery home network P-CSCF for the UE.
This paper discusses a possible way for the visited network to get the P-CSCF of home network. 
Proposal
It is proposed to add new section to TR23.894, as below.
************ begin of new text *************

6.3
Alternative 2: Single IP address, P-CSCF in home network

6.3.X
A Possible solution for home network P-CSCF discovery
When UE roams to visited network and is assigned visited network PDN GW, and the visited network can not provide P-CSCF, it should be possible for the visited network to discovery home network P-CSCF.

A possible way is the home network forwardly provide home P-CSCF information to visited network through the attach procedure. That is, the HSS can send P-CSCF information through the procedure of sending user profile.

The following procedure is based on the assumption that the UE powers on from visited network, some steps are omitted as no relationship with this topic. Detailed procedure as below: 
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1. The UE initiates the Attach procedure by the transmission of an Attach Request (IMSI or S TMSI and old TAI, UE Network Capability, PDN Address Allocation) message together with an indication of the Selected Network to the eNodeB. IMSI shall be included if the UE does not have a valid S TMSI available. 

2. The eNodeB forwards the Attach Request message to the MME. The MME is selected as described in TS 23.401.

3. The MME sends an Update Location (MME Identity, IMSI) to the HSS. As the visited network detect it is need to discovery a home network P-CSCF, in the message, it carries an indication to request the home network P-CSCF.

Note1: After the HSS receives the Update Location message, it may send out cancel Location request to the old MME, according to TS 23.401.

Note2: How could the MME detect it is need to discovery a home network P-CSCF is FFS. One possible is that the UE carries an indication in the Initial Attach request. Another maybe the MME configures it due to the visited network has not deployed IMS.

4. The HSS sends Insert Subscriber Data (IMSI, Subscription Data) message to the MME. In the message the HSS could include the home network P-CSCF information upon the specific UE.

Note3: The HSS can statically configure P-CSCF for each UE, or dynamically get the P-CSCF which could be assigned to the UE by using the home network P-CSCF discovery mechanism.

Note4: The P-CSCF information could be a list of P-CSCF name or address. If P-CSCF name is supplied, it should be FQDN so that the visited network or the UE can use DNS to obtain the IP address.

5. The MME sends Insert Subscriber Data Ack message to the HSS.

6. The HSS sends Update Location Ack message to the MME.

7. The MME stores the home network P-CSCF information locally, to supply to UE subsequently.

8. The MME sends Create Default Bearer Request to Serving GW. The Serving GW and the visited PDN GW are assigned according to TS 23.401.

9. The Serving GW creates a new entry in its EPS Bearer table and sends a Create Default Bearer Request.

10. If dynamic PCC is deployed, the PDN GW interacts with the PCRF to get the default PCC rules for UE. In roaming case, it should be corporated by V-PCRF and H-PCRF.

11. The PDN GW returns a Create Default Bearer Response message to the Serving GW. PDN Address information is included if the PDN GW allocated a PDN address based on PDN Adress Allocation received in the Create Default Bearer Request.

12. The Serving GW returns a Create Default Bearer Response message to the MME.

13. The MME sends an Attach Accept message to the eNodeB. In the message, the home network P-CSCF information is included.

14. The eNodeB sends Radio Bearer Establishment Request, and the Attach Accept Message will be sent along to the UE. In this message the home network P-CSCF information will be included. 

Note5: After the UE gets the home network P-CSCF information, it could select one of them as the working P-CSCF. If the P-CSCF is provided as FQDN, the UE shall use DNS to get the IP address of the specific P-CSCF.

Note6: If the P-CSCF information provided by home network is in FQDN format, the MME could have two choices. One is the MME transforms the FQDN to IP address on behalf of UE, another is let the UE to do this. Which way to do could be regard as implementation work.

15. The UE sends the Radio Bearer Establishment Response to the eNodeB.

16. The eNodeB forwards the Attach Complete message to the MME.

17. The MME sends the Update Bearer Request to the Serving GW.

18. The Serving GW acknowledge by sending Update Bearer Response message. 

19. The MME send Location Update Request message to HSS, if it is needed.

Note7: Whether the UE should know the P-CSCF belongs to home network and how to know are FFS.

Alternatively, the UE could get the P-CSCF information by sending DHCP request to the visited network, after Initial Attach procedure,. Since the Serving GW acts as DHCP Relay and the PDN GW as DHCP Server, how does the PDN GW know the home network P-CSCF information obtained by the MME is FFS.

************ end of new text*************
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