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*** 1st Change ***
5.3
Originating roaming without loopback

5.3.1
General

This subclause describes routeing from originating visited network to originating home network including the traversal of transit network between the visited and the originating home network.

5.3.3
Option 2: Originating roaming to home network with preceding loopback
In the course of the signalling loop VPLMN/HPLMN/VPLMN(TRF) the HPLMN might instruct that further session set-up for the VoIP session (signalling/media) shall be routed via the HPLMN. In this case the HPLMN will be responsible for routing to the final destination. According to HPLMN’s policy this method might be applied for specific calls (e.g. due to anyway directed to HPLMN, directed to home country, subject to lawful interception, user dialogue required) or any call. From view point of the VPLMN the proceeding is equal to the normal loopback proceeding.

HPLMN S-CSCF/ASs signalling entities will be invoked twice. With the first invocation the HPLMN entities just initiate the “media home routing”, with the second invocation the HPLMN voice service logic is executed. This is similar to CAMEL based home routing as deployed for GSM roaming today. If HPLMN S-CSCF invokes via ISC-IF an IM-SSF (stand-alone or within MMTEL AS) which supports a CAP Interface to an IN-SCP, the legacy IN-SCP based home routing mechanisms can be applied without change (incl. policy which calls shall be home routed).
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Figure3.3-1: Originating roaming to home network with preceding loopback
The approach is similar to today’s widely deployed CAMEL based home routing approach, see Figure 3.3-2
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Figure3.3-2: CAMEL based media home routing
Preconditions in this example:

-
The user A is registered to the Home IMS network H via the visited operator vA network and the IC network A; The IC network does not store any registration information and does only IP-Routeing.

-
P-CSCF-vA1 and S-CSCF-hA1 supports loopback routeing;

-
IBCF-vA1, IBCF-hA1 and IC-A1 supports OMR and all networks supports loopback routeing;

-
no B2BUA manipulating SDP is connected in the home operator hA network.
-
SDP behaviour for loopback including OMR is described within3GPP TS 29.079 [5].
Call Flow 
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Figure 5‑6: MOC with loopback and media home routing
Call Flow Details:
1.
INVITE request (UE-A to P-CSCF-A) 

see Section A.5.4 INVITE request (UE-A to P-CSCF-A)
2.
INVITE request (P-CSCF-vA1 to IBCF-vA1).


see Section A.5.4 INVITE request (P-CSCF-vA1 to IBCF-vA1
3.-4.
INVITE request (IBCF-vA1via IC-A1 to IBCF-hA1) 


IC-A1 is in this Option not SIP aware and routs it based on basic IP routing rules.
5.
INVITE request (IBCF-hA1 to S-CSCF-hA1).


see Section 5.4 INVITE request (IBCF-hA1 to S-CSCF-hA1).

6.
INVITE request (S-CSCF-hA1).

see Section 5.4 INVITE request (S-CSCF-hA1).
7.-8.
INVITE request (S-CSCF-hA1 to AS-hA1).

see Section 5.4 INVITE request (S-CSCF-hA1 to AS-hA1). 
AS stores session information and creates new destination pointing to itself (wildcarded PSI) including a correlation-id suffix assigned to the stored session information
INVITE sip:+CCh NDC <psi> <correlation-id>@homedomain;user=phone
9.
INVITE request (S-CSCF-hA1 to IBCF-hA1).
1) see Section 5.4 INVITE request (S-CSCF-hA1 to IBCF-hA1)

10.- 11.
INVITE request (IBCF-hA1 via IC-A1 to IBCF-vA1).

see Section 5.4 IC-A1 is in this Option not SIP aware and routs it based on basic IP routing rules.
12.
INVITE request (IBCF-vA1 to TRF) .

see Section 5.4 INVITE request (request (IBCF-vA1 to TRF).
12.
INVITE request (TRF to IBCF-vA1) .
2) INVITE sip:+CCh NDC <psi> <correlation-id>@homedomain;user=phone
3) Number analysis results in destination = external party via PS IC
TRF routes to outgoing IBCF

13.
INVITE request (IBCF-vA1 to IC-B1).


When the IBCF-vA1 receives the initial INVITE request the IBCF-vA1 selects the preferred VoIP IC provider (IC-B1) if not already an Route header field exisits pointing to the IC-B1.

Record-Route and Via header will be based on local policy updated accordingly.
14.
INVITE request (IC-B1 to IBCF-hA1).


IVC-B1 routes towards the home network of user B again.

Record-Route and Via header will be based on local policy updated accordingly.
15.
INVITE request (IBCF-hA1 to I-CSCF-hA1).
Call will be now handles as an normal terminating call. based on the Request-URI INVITE sip:+CCh NDC <psi> <correlation-id>@homedomain;user=phone. The call is identified as an home routing call and routed towards the S-CSCF/AS.
16.
INVITE request (I-CSCF-hA1 to S-CSCF-hA1).

Based on the Request-URI INVITE sip:+CCh NDC <psi> <correlation-id>@homedomain;user=phone. The HSS dip identifies the call as an home routing call and routs it towards the related S-CSCF/AS.
17.
INVITE request (S-CSCF-hA1 to AS-hA1).

S-CSCF invokes AS according to iFCs from user profile assigned to the PSI
18.
INVITE request (AS-hA1 to S-CSCF-hA1).

4) AS retrieves the context (stored with initial ISC invocation and associated to a correlation-ID within the request line) and initiates routing to final destination
INVITE sip:+ CC NDC SN@homedomain;user=phone
Alternatives according to remote party
S-CSCF applies number analysis (e.g. ENUM query)
S-CSCF routes to final destination according to the destination provided by the AS
The remote party might be internal (user or MRF) or external via CS or PS interconnect 

5.3.4.
Conclusion about Option 1 and Option 2
VPLMN and HPLMN might agree to apply always a method which includes the loopback. In this case there are no specific requirements on IC networks deviating from non roaming or non mobile IC use cases. There is no need for PS-IC networks to support

- in parallel routing based on “request line” as well as routing based on “ROUTE header” depending on the given IC scenario. 

- OMR

Therefore the PLMN operators might have a broader choice between IC providers (or even support at all) to establish VoLTE Roaming.

Furthermore “originating roaming to home network with preceding loopback” simplifies IC aspects for SRVCC (see chapter XXX).
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