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------------------------- 1st change start -------------------------
Annex X (normative):
Additional procedure to support the roaming architecture for voice over IMS with local breakout in IM CN subsystem

X.1
Scope

The roaming architecture for voice over IMS with local breakout defined in 3GPP TS 23.228 [7] requires additional routeing functionality for routing an initial INVITE request from the home network of the originating user via the visited network, where the originating user is connected, to the destination user, referred to as "the loop-back procedure".

The loop-back routing procedure requires a Transit and Roaming Function (TRF) in the visited network. 
The TRF might reside in a stand-alone entity or might be collocated or distributed within another functional entities (e.g. P-CSCF, IBCF, S-SCSF).
X.2
Loop-back routing procedures
X.2.1
Introduction
Loop-back routing is based on operator policy supported by the visited network and indicated to the home network by the P-CSCF in the g.3gpp.trf-uri media feature tag containing the TRF address and inserted in in a Feature-Caps header field according to draft-holmberg-sipcore-proxy-feature [190]. 
In the home network the S-CSCF decides based on local operator policy if loop-back routing shall be applied. If loop-back routing is applied, the S-CSCF routes the INVITE request back to the TRF located in the visited network indicating with the g.3gpp.loop-back media feature tag in a Feature-Caps header field that loop-back routing is used. 
NOTE 1:
Additionally to the S-CSCF an AS can be involved in the decision if loop-back routing should be applied.
The TRF performs local break out and route the INVITE request via a specific entity e.g. IBCF, I-CSCF or BGCF. Additionally the TRF can perform local originating services.
In the loop-back scenario OMR as specified in 3GPP TS 29.079 [11D] is used to determine the optimal media path between the visited network and the terminating network without passing through the home network. The P-CSCF, S-CSCF and the TRF can indicate the OMR policy to exit IBCFs in the g.3gpp.omr media feature caps header field as defined in the 3GPP TS 29.079 [11D] included in a Feature-Caps header field according to draft-holmberg-sipcore-proxy-feature [190]. 
X.2.2
TRF procedure
For all SIP transactions identified:

-
if priority is supported, as containing an authorised Resource-Priority header field or a temporarily authorised Resource-Priority header field, or, if such an option is supported, relating to a dialog which previously contained an authorised Resource-Priority header field;

the TRF shall give priority over other transactions or dialogs. This allows special treatment of such transactions or dialogs.

NOTE 1:
The special treatment can include filtering, higher priority processing, routeing, call gapping. The exact meaning of priority is not defined further in this document, but is left to national regulation and network configuration.
When the TRF receives an initial INVITE request containing a g.3gpp.loop-back media feature tag in a Feature-Caps header field, the TRF shall act as a SIP proxy.

The TRF shall:
-
remove its own SIP URI from the topmost Route header field;

-
store the value of the "orig-ioi" header field parameter received in the P-Charging-Vector header field if present, and remove it from any forwarded request; 
NOTE 2:
Any received "orig-ioi" header field parameter will be a type 2 IOI. The type 2 IOI identifies the service provider from which the request was sent.
-
store the value of the "icid-value" header field parameter received in the P-Charging-Vector header field and retain the "icid-value" header field parameter in the P-Charging-Vector header field;
-
insert a type 2 "orig-ioi" header field parameter into the P-Charging-Vector header field in the forwarded request. The TRF shall set the type 2 "orig-ioi" header field parameter to a value that identifies the sending network;
-
according to local policy perform local originating services;
NOTE 3:
How to invoke local originating services are out of scope of this document.
-
if required by local policy, perform number normalization and enum translation in the same way as performed by S-CSCF in subclause 5.4.3.2 step 10);
-
determine the destination address (e.g. DNS access) based on the Request-URI; 
-
if the P-Access-Network header field is available, determine the entity for local break out (e.g. IBCF, I-CSCF or BGCF) using:
-
the location of the originating user; and 
-
the destination address, and
then include a Route header field set to the URI associated with the determined entity in the forwarded request;
-
if required by local policy and if the INVITE request contains an SDP offer, insert the OMR policy in a g.3gpp.omr media feature defined in the 3GPP TS 29.079 [11D] in a Feature-Caps header field as specified by the draft-holmberg-sipcore-proxy-feature [190] in the forwarded request;
Editor's note: [WID RAVEL, CR 3971] the exact details of the policy to be included in the media feature tag g.3gpp.omr are dependent on 3GPP TS 29.079 [11D] and are FFS.
-
based on local policy record-route; 
-
if local policy requires the application of other additional routeing capabilities, handled by entities other than the TRF, the transit function shall apply the additional routeing capabilities if they are locally available or forward the request to an entity that implements the additional routeing capabilities;
-
route the request based on SIP routeing procedures; and
-
if the request matches a trigger for starting logging of SIP signalling, as described in draft-dawes-sipping-debug [140], start to log SIP signalling for this dialog according to its debug configuration
When the TRF receives a 1xx or 2xx response to the INVITE request above the TRF shall before forwarding the response:

-
store the value of the received "term-ioi" header field parameter received in the P-Charging-Vector header field, if present, and remove all received "orig-ioi" and "term-ioi" header field parameters; 
-
include a type 2 IOI value in a "term-ioi" header field parameter identifying the visited network and the "orig-ioi" header field parameter received in the initial INVITE request in the P-Charging-Vector header field; 
-
insert a g.3gpp.trf media feature in a Feature-Caps header field as specified by the draft-holmberg-sipcore-proxy-feature [190];

-
if required by local policy and if the response contains an SDP offer, insert the OMR policy in a g.3gpp.omr media feature defined in the 3GPP TS 29.079 [11D] in a Feature-Caps header field as specified by the draft-holmberg-sipcore-proxy-feature [190]; and
Editor's note: [WID RAVEL, CR 3971] the exact details of the policy to be included in the media feature tag g.3gpp.omr are dependent on 3GPP TS 29.079 [11D] and are FFS.
-
if logging is in progress for this dialog, check whether a trigger for stopping logging of SIP signalling has occurred, as described in draft-dawes-sipping-debug [140]. If a stop trigger event has occurred then stop logging of signalling, else determine, by checking its debug configuration, whether to log the response.
When the TRF receives a target refresh request, or a subsequent request other than target refresh request, for a dialog, prior to forwarding the request, the transit function shall before forwarding request:

-
remove its own URI from the topmost Route header field;
-
if required by local policy and if the request contains an SDP offer, insert the OMR policy in a g.3gpp.omr media feature defined in the 3GPP TS 29.079 [11D] in a Feature-Caps header field as specified by the draft-holmberg-sipcore-proxy-feature [190];
Editor's note: [WID RAVEL, CR 3971] the exact details of the policy to be included in the media feature tag g.3gpp.omr are dependent on 3GPP TS 29.079 [11D] and are FFS.
-
forward the request based on the topmost Route header field; and
-
if the request was sent on a dialog for which logging of signalling is in progress, check whether a trigger for stopping logging of SIP signalling has occurred, as described in draft-dawes-sipping-debug [140]. If a stop trigger event has occurred then stop logging of signalling, else determine, by checking its debug configuration, whether to log the response.
When the S-CSCF receives any response to the above request, the S-CSCF shall:

-
if logging is in progress for this dialog, check whether a trigger for stopping logging of SIP signalling has occurred, as described in draft-dawes-sipping-debug [140]. If a stop trigger event has occurred then stop logging of signalling, else determine, by checking its debug configuration, whether to log the response. 
With the exception of 305 (Use Proxy) responses, the transit function shall not recurs on 3xx responses.
If the TRF inserts its own Record-Route header field, then the additional routeing functionality may require the periodic refreshment of the session to avoid hung states. If the network element requires the session to be refreshed, the additional routeing functionality shall apply the procedures described in RFC 4028 [58] clause 8.

NOTE 4:
Requesting the session to be refreshed requires support by at least one of the UEs. This functionality cannot automatically be granted, i.e. at least one of the involved UEs needs to support it.

Based on local policy the TRF shall delete or void in requests and in responses in the P-Charging-Vector header field any received "transit-ioi" header field parameter.
------------------------- 1st change end -------------------------

------------------------- 2nd change start -------------------------

I.1
Scope

Additional routeing functionality is necessary for support of transit traffic as operators may use the IM CN subsystem as a transit network to provide transit functionality for their own CS networks, enterprise networks, or other network operators. Additional routeing functionality is also necessary to support other traffics such as incoming traffic destined to CSI UEs (Combining Circuit Switched (CS) and IP Multimedia Subsystem (IMS) services) traffics.
As specified in 3GPP TS 23.228 [7] additional routing functions might reside in a stand-alone entity or might be collocated with the functionality of an MGCF, a BGCF, an I-CSCF, an S-CSCF, or an IBCF.

When colocated with an I-CSCF, the additional routeing capabilities may be performed in advance of I-CSCF procedures as specified in subclause 5.3, or after I-CSCF procedures have failed to identify an S-CSCF supporting the user identified by the Request-URI.

When colocated with an MGCF, the generated requests can be routed to an I-CSCF or to possible targets of the routeing procedures defined in subclause I.2.

The BGCF procedures specified in subclause 5.6 are a subset of the more general routeing procedures provided in this annex.

NOTE:
Depending on the host entity for the additional routeing functions, the functionality can be accessed as:

a)
the last set of functions on the host before forwarding a request (e.g., on an MGCF, an S-CSCF or an IBCF);

b)
the first set of functions performed by the host entity when receiving a request at the host entity's entry point (e.g., on a BGCF, I-CSCF or IBCF);

c)
a specified point in the logic of the host (e.g., on the I-CSCF at failure to identify an S-CSCF for the Request-URI); or

d)
a set of functions associated with a separate entry point (e.g., at a separate entry point associated with a BGCF, I-CSCF, IBCF or separate function).
------------------------- 2nd change end -------------------------
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