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*** 1st Change ***
5.2
Registration when roaming
5.2.1
General
This subclause describes the registration process of a roaming user including the traversal of transit network between the visited and the originating home network.

5.2.1.2
Option 2 Registration without IC SIP Proxys

In this case VPLMN and HPLMN do not make use of any SIP Proxy in between to route the registration. Nevertheless there might be various IP backbone networks between the mobile networks which support routing just on an IP level. I.e. there is no need to have direct lines or VPNs between mobile networks. 

SIP layer with IMS registration is executed between VPLMN and HPLMN. The registration procedure on the IMS layer is transparent for any Inter-PLMN IP Backbone (e.g. GRX).

For the registration the UE addresses an FQDN in the HPLMN domain. With this FQDN the VPLMN P-CSCF (since the IBCF is not allowed to do DNS the P-CSCF has to do this and includes it into the Route header) executes a DNS query and put the result into the Route header Field. The IBCF-vA routes with the resulting IP address which is taken out of the routeheader field via IP routers of interconnection backbones to the incoming IBCF-hA of the HPLMN. A further possibility is that the IBCF has a mapping table of FQDN to the relatend IP-Addresses of the entry points of the HPLMN.
Editors Note: The question is who decides which IC instanece (i.e. transit network) should be choosen. Due to 3GPP TS 24.229 [4] the IBCF is not allowed to do this.
Call Flow: 
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Call Flow Details:
1. REGISTER request (UE-A to P-CSCF-vA1) - see example in table 5.2.1.1-1.

The user A at UE-A initiates registration. The UE-A sends an initial REGISTER request to the P-CSCF-A according to 3GPP TS 24.229 [4].

2.
REGISTER request (P-CSCF-vA to IBCF-vA1) - see example in table 5.2.1.2-1.
When the P-CSCF-vA receives the initial REGISTER request and, since the user A is a roaming user, the P-CSCF-adds the P-Visited-Network-ID header with the contents of the identifier of the P-CSCF network. This may be the visited network domain name or any other identifier that identifies the visited network at the home network.; and


The P-CSCF-A needs to be in the path for all terminating requests for this user. To ensure this, the P-CSCF adds itself to the path for future requests.


The P-CSCF-A selects an IBCF (IBCF-vA1) to be the exit IBCF towards the home IMS network hA of the user A and sends the INVITE request according to 3GPP TS 24.229 [4] to IBCF-vA1.

With this FQDN the VPLMN P-CSCF (since the IBCF is not allowed to do DNS the P-CSCF has to do this and includes it into the Route header) executes a DNS query and routes with the resulting IP address via IP routers of interconnection backbones to the incoming IBCF-hA of the HPLMN. This will be added as a additional Route header filed.
Table 5.2.1.2-1: REGISTER request (P-CSCF-vA1 to IBCF-vA1)

REGISTER sip:<IMSI>@ims.mnc<MNC>.mcc<MCC>.3gppnetwork.org SIP/2.0
Path:
 <sip:visit-xyz@pcscf-vA1.visited-A.net:5070;lr>

Route: <sip:reg@ibcf-vA1.visited-A.net;lr>; <sip:[5555::aaa:bbb:ccc:ddd]>

P-Visited-Network-ID: "Visited Network Number A"

P-Charging-Vector: icid-value="AyretyU0dm+6O2IrT5tAFrbHLso=023551024";orig-ioi="visited-a"

Via: SIP/2.0/UDP <visit-xyz@pcscf-A.visited-A.net:5060;branch=z9hG4bKnas56565>, 
     SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd];comp=sigcomp;branch=z9hG4bKnashds7
Max-Forwards: 69
Require: path
P-Access-Network-Info: 

...

3.
REGISTER request (IBCF-vA1 to IC-A1) - see example in table 5.1.2.1-3.

Outgoing IBCF analyses the Route header field and forwards registration to homedomain via the IC-A1 which is addressed due to generic IP routing mechanisms.

The route header field entry of the IBCF-vA1 is deleted. The IBCF-vA1 is added to the path header. All other headers are untouched and will be now for the next hop encapsulated and not touched by IC-A1.
4.
IP Routeing at IC-A1.
No IMS defined entity is available for SIP processing, only routeing via normal IP routeing mechanisms within an IP core apply.
5.
REGISTER request (IC-A1 to IBCF-hA1).

Forwarding the IP traffic towards the IBCF-hA1 as described in step 4.

6.-7.
REGISTER request (IBCF-hA1 to S-CSF-hA1).

Same procedure as in Section 5.2.1.1 Step 5.-6
8.-10.
401 Unauthorized response (S-CSCF-hA1 to IBCF-hA1) - see example in table 5.1.2.1-7.

Same procedure as in Section 5.2.1.1 Step 7.-9

The IBCF has to use the IP address of the IBCF-vA1 to route via IC-A1 via generc IP routeing.
11.
IP Routeing at IC-A1.
No IMS defined entity is available for SIP processing, only routeing via normal IP routeing mechanisms within an IP core apply. Based on bilateral agreement the IP connectivity should apply QoS and SIP and RTP protection.

12.-14.

401 Unauthorized response (IBCF-vA1 to UA-A).
Normal response routing procedure as described within 3GPP TS 24.229 [4]. No specific roaming procedures apply. The IP interconnection carrier routs the request based on IP level agreements as described in 4. of this flow. 
15-17 
REGISTER request (UE-A to IBCF-vA1). 
Same procedure as in Section 5.2.1.1 Step 13.-15
17-19. 
REGISTER request (IBCF-hA1 to S-CSCF-hA1). 
Same IP Routing mechanism as Step 3.-5. within this flow example
19-21 
REGISTER request (IBCF-hA1 to S-CSCF-hA1). 
Same procedure as in Section 5.2.1.1 Step 16.-18

22.-28.

200 OK response (S-CSCF-hA1 to UA-A).
S-CSCF confirms the registration as described withn 3GPP TS 24.229 [4]. There are no roaming specific procedures that apply in addition.

in Step 24.-26. Only IP routeing basic procedures apply as this will be defined within the SLA between the IMS and IP carrier,
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