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*** 2nd 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.

5.3.2
Call flow

In this scenario the HPLMN decides to route the media directly to the HPLMN IMS and OMR attributes in SDP will not be used.
Preconditions:

-
the user A is registered to the home network hA via the visited operator vA network and the IC network A. The IC network does not store any registration information ; and
-
the called user is located in another network either in PSTN or in IMS.
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NOTE:
For clarity, the SIP 100 (Trying) messages are not shown in the signalling flow.
Figure 5.3.2‑1: MOC without loopback


The steps of the flow are as follows:

1.
INVITE request (UE-A to P-CSCF-vA1) - see example in table 5.3.2-1.

The user A at UE-A initiates a call. The UE-A sends an initial INVITE request to the P-CSCF‑vA1 according to 3GPP TS 24.229 [4].

Table 5.3.2-1: INVITE request (UE-A to P-CSCF-vA1)

INVITE SIP: tel:+4687197378 SIP/2.0 

From: <sip:userA_public1@home-hA.net>;tag=4fa3
Route: sip:<pcscf-vA1.visited-A.net;lr>; <sip:scscf-hA1.hplmn-hA.net;lr>

P-Access-Network-Info:3GPP-UTRAN-TDD;utran-cell-id-3gpp=234151D0FCE11

Via: SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd];comp=sigcomp;branch=z9hG4bKnashds7
Other SIP headers and SDP according to 3GPP TS 24.229 [4]
Route:
The UE‑A builds a proper preloaded route set for all new dialogs and standalone transactions containing the IP address or the FQDN learnt through the P-CSCF discovery procedures and P‑CSCF port based on the security mechanism in use. In addition the values received in the Service-Route header field saved from the 200 (OK) response to the last registration or re-registration of the public user identity with associated contact address are added. The content of the received Service-Route header filed is due to operator policy. In this example only the S‑CSCF‑hA1 will be included.
2.
INVITE request (P-CSCF-vA1 to IBCF-vA1) - see example in table 5.3.2-2.


When the P-CSCF-vA1 receives the initial INVITE request and, since the user A is a roaming user, based on local policy and roaming agreement the P-CSCF‑vA1 adds the Feature-Caps header field with the g.3gpp.trf with the address to the TRF; and


The P-CSCF‑vA1 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-v1A.


The received list of URIs in the Route header field within the INVITE will be verified with the Route header field list constructed form the Service-Route header fields received during the last registration procedure.
Table 5.3.2-2: INVITE request (P-CSCF-vA1 to IBCF-vA1)

INVITE SIP: tel:+4687197378 SIP/2.0

Route: sip:scscf-hA1.hplmn-hA.net;lr
Record-Route:<sip:pcscf-vA1.visited-A.net;lr>

Feature-Caps:+g.3gpp.trf="<sip:trf1.visitedA.net>"

P-Access-Network-Info:3GPP-UTRAN-TDD;utran-cell-id-3gpp=234151D0FCE11

P-Charging-Vector: icid-value="AyretyU0dm+6O2IrT5tAFrbHLso=023551024"; orig-ioi="Type 1visited-A.net"

Via: SIP/2.0/UDP <visit-xyz@pcscf-vA1.visited-A.net:5060;branch=z9hG4bKnas56565>

Via: SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd];comp=sigcomp;branch=z9hG4bKnashds7

Other SIP headers and SDP according to 3GPP TS 24.229 [4]
.
3.
INVITE request (IBCF-vA1 to IC-A1) - see example in table 5.3.2-3.


When the IBCF-vA1 receives the initial INVITE request containing the "+g.3gpp.trf" header field parameter in a Feature-Caps header field, the IBCF-vA1 updates the SDP as described within TS 29.079 [5]. 


The IBCF-vA1 selects, based on local policy, to route the INVITE request via IC-A1 network and sends the INVITE request according to 3GPP TS 24.229 [4] to the IC-A1.

Table 5.3.2-3: INVITE request (IBCF-vA1 to IC-A1)

INVITE SIP: tel:+4687197378 SIP/2.0

Route: sip:scscf-hA1.hplmn-hA.net;lr
Record-Route:<sip:ibcf-vA1.visited-A.net;lr>;<sip:pcscf-vA1.visited-A.net;lr>
Feature-Caps:+g.3gpp.trf="<sip:trf1.visitedA.net>"

P-Access-Network-Info:3GPP-UTRAN-TDD;utran-cell-id-3gpp=234151D0FCE11

P-Charging-Vector: icid-value="AyretyU0dm+6O2IrT5tAFrbHLso=023551024"; orig-ioi="Type 1visited-A.net"

Via: SIP/2.0/UDP <ibcf-vA1.visited-A.net;branch=z9hG4bK351g45.1>

Via: SIP/2.0/UDP <visit-xyz@pcscf-vA1.visited-A.net:5060;branch=z9hG4bKnas56565>

Via: SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd];comp=sigcomp;branch=z9hG4bKnashds7

Other SIP headers and the SDP settings according to 3GPP TS 24.229 [4]
 and the SDP settings according 3GPP TS 29.079 [5].
Record-Route: 
Based on topology hiding functionality the IBCF-vA1 will either:

-
forwards the Record-Route header field with one visible IBCF-vA1 entry and the remaining collected entries as one hidden entry; or

-
an IBCF-vA1 entry and whole content of already collected entries as visible entries.

Via:
Based on topology hiding functionality the IBCF-vA1 will either:

-
forwards the Via header field with one visible IBCF-vA1 entry and the remaining collected entries as one hidden entry; or

-
an IBCF-vA1 entry and whole content of already collected entries as visible entries.
4.
INVITE request (IC-A1 to IBCF-hA1) - see example in table 5.3.2-4.


When the IC-A1 receives the initial INVITE request and since the IC-A1 according to local policy allows itself to be bypassed by media then the IC-A1 updates the SDP as described within TS 29.079 [5].

The IC-A1 selects an entry point (IBCF-hA1) of the home IMS network hA and sends the INVITE request according to 3GPP TS 24.229 [4] to the IBCF-hA1.

The IC-A1 may add a Route header field entry pointing to the entry point of home network hA. This is shown in example in table 5.3.2-4.


Table 5.3.2-4: INVITE request (IC-A1 to IBCF-hA1)

INVITE SIP: tel:+4687197378 SIP/2.0

Route: <sip:ibcf-hA1.hplmn-hA.net;lr>; sip:scscf-hA1.hplmn-hA.net;lr
Record-Route:sip:IC-A1.interconnection-A.net;lr>;<sip:ibcf-vA1.visited-A.net;lr>;<sip:pcscf-vA1.visited-A.net;lr>
Feature-Caps:+g.3gpp.trf="<sip:trf1.visitedA.net>"

P-Access-Network-Info:3GPP-UTRAN-TDD;utran-cell-id-3gpp=234151D0FCE11

P-Charging-Vector: icid-value="AyretyU0dm+6O2IrT5tAFrbHLso=023551024";orig-ioi="Type 1visited-A.net";
Via: SIP/2.0/UDP <ic-A1.interconnection-A.net;branch=z9hG4bK351g45.1

Via: SIP/2.0/UDP <ibcf-vA1.visited-A.net;branch=z9hG4bK351g45.1>

Via: SIP/2.0/UDP <visit-xyz@pcscf-vA1.visited-A.net:5060;branch=z9hG4bKnas56565>

Via: SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd];comp=sigcomp;branch=z9hG4bKnashds7

Other SIP headers and the SDP settings according to 3GPP TS 24.229 [4] 
and the SDP settings according 3GPP TS 29.079 [5].
5.
INVITE request (IBCF-hA1 to S-CSCF-hA1) - see example in table 5.3.2-5.


When the IBCF-hA1 receives the initial INVITE request containing the "+g.3gpp.trf" header field parameter in a Feature-Caps header field, the IBCF-hA1 updates the SDP as described in TS 29.079 [5].

The IBCF-hA1 sends the INVITE request according to 3GPP TS 24.229 [4] to the S-CSCF-hA1.

Table 5.3.2-5: INVITE request (IBCF-hA1 to S-CSCF-hA1)

INVITE SIP: tel:+4687197378 SIP/2.0

Route:sip:scscf-h1A.hplmn-hA.net;lr
Record-Route:sip:ibcf-hA1.net:5070;lr>;<sip:IC-A1.interconnection-A.net;lr>;<sip:ibcf-vA1.visited-A.net;lr>;<sip:pcscf-vA1.visited-A.net;lr>
Feature-Caps:+g.3gpp.trf="<sip:trf1.visitedA.net>"

P-Access-Network-Info:3GPP-UTRAN-TDD;utran-cell-id-3gpp=234151D0FCE11

P-Charging-Vector: icid-value="AyretyU0dm+6O2IrT5tAFrbHLso=023551024";orig-ioi="Type 1visited-A.net";transit-ioi="IC.operatorA1"
Via: SIP/2.0/UDP <ibcf-hA1.home-A.net;branch=z9hG4bK351g45.1>

Via: SIP/2.0/UDP <ic-A1.interconnection-A.net;branch=z9hG4bK351g45.1

Via: SIP/2.0/UDP <ibcf-vA1.visited-A.net;branch=z9hG4bK351g45.1>

Via: SIP/2.0/UDP <visit-xyz@pcscf-vA1.visited-A.net:5060;branch=z9hG4bKnas56565>

Via: SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd];comp=sigcomp;branch=z9hG4bKnashds7

Other SIP headers and the SDP settings according to 3GPP TS 24.229 [4] 
and the SDP settings according 3GPP TS 29.079 [5].
6.
INVITE request (S-CSCF-hA1 to AS-hA1) - see example in table 5.3.2-6.

The S-CSCF‑hA1 applies first filter criteria that is no specific procedures due to roaming. The case where an AS needs the involvement of media function is described in subclause 5.x
Editor's note:
The subclause 5.x needs to be specified or the reference removed.

The S-CSCF‑hA1 decides according to local policy that loopback routeing can be used and
 include a Feature-Caps header field with the "+g.3gpp.home-visited" header field parameter according to IETF RFC 6809 [yy] with the "+g.3gpp.home-visited" header field parameter set to the identifier of the visited network received in the P‑Visited‑Network‑ID header field in the original registration request.
The S-CSCF-hA1 replaces the received orig-ioi parameter value in the P-Charging-Vector header field with the orig-ioi type 3 value identifying the home IMS network hA ("home‑ha.net").
If a service needs to be invoked according to the user A profile, a Route header field with a URI pointing to the AS‑hA1 and a URI pointing back to the S-CSCF‑hA1 is added.
Editor's Note: The behaviour of the transit-ioi value is currently discussed and needs further consideration how the S-CSCF to AS correlation is describes.

Table 5.3.2-6: INVITE request (S-CSCF-hA1 to AS-hA1)

INVITE SIP: tel:+4687197378 SIP/2.0

Route: <sip:AS-hA1.hplmn-hA.net;lr>; <sip: orig@scscf-hA1.hplmn-hA.net;lr>
Record-Route:sip:scscf-hA1.net:5070;lr>;<sip:ibcf-hA1.net:5070;lr>;<sip:IC-A1.interconnection-A.net;lr>;<sip:ibcf-vA1.visited-A.net;lr>;<sip:pcscf-vA1.visited-A.net;lr>
Feature-Caps:+g.3gpp.trf="<sip:trf1.visitedA.net>",+g.3gpp.home-visited="<visited_A>"
P-Access-Network-Info:3GPP-UTRAN-TDD;utran-cell-id-3gpp=234151D0FCE11

P-Charging-Vector: icid-value="AyretyU0dm+6O2IrT5tAFrbHLso=023551024";orig-ioi="Type 3home-hA.net"
Via: SIP/2.0/UDP <scscf-hA1.home-A.net;branch=z9hG4bK351g45.1>

Via: SIP/2.0/UDP <ibcf-hA1.home-A.net;branch=z9hG4bK351g45.1>

Via: SIP/2.0/UDP <ic-A1.interconnection-A.net;branch=z9hG4bK351g45.1

Via: SIP/2.0/UDP <ibcf-vA1.visited-A.net;branch=z9hG4bK351g45.1>

Via: SIP/2.0/UDP <visit-xyz@pcscf-vA1.visited-A.net:5060;branch=z9hG4bKnas56565>

Via: SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd];comp=sigcomp;branch=z9hG4bKnashds7

Other SIP headers and the SDP settings according to 3GPP TS 24.229 [4] 
and the SDP settings according 3GPP TS 29.079 [5].
7.
INVITE request (AS-hA1 to S-CSCF-hA1) - see example in table 5.3.2-7.

AS‑hA1 applies the service and removes the first Route header field entry.

The AS shall remove the "orig-ioi" header field parameter from the forwarded request and insert a type 3 "orig-ioi" header field parameter. The AS‑hA1 shall set the type 3 "orig-ioi" header field parameter to a IOI value that identifies the service provider from which the request is sent. In this example the IOI value is the same as the home network operator identity.
The specifics of the service provided by the AS require access to media and the AS‑hA1 removes the "+g.3gpp.home-visited" Feature-Caps header field parameter. This absence of the "+g.3gpp.home-visited" Feature-Caps header field parameter is an indication that loopback routeing is not a viable option.
All other SIP headers are set due to procedures described within 3GPP TS 24.229 [4].
Editor's Note: The behaviour of the transit-ioi value is currently discussed and needs further consideration how the S-CSCF to AS correlation is describes.

Table 5.3.2-7: INVITE request (AS-hA1 to S-CSCF-hA1) 

INVITE SIP: tel:+4687197378 SIP/2.0

Route: <sip:reg;orig@scscf-hA1.hplmn-hA.net;lr>

Record-Route: <sip:as-hA1.net:5070;lr>;<sip:scscf-hA1.net:5070;lr>;<sip:ibcf-hA1.net:5070;lr>;<sip:IC-A1.interconnection-A.net;lr>;<sip:ibcf-vA1.visited-A.net;lr>;<sip:pcscf-vA1.visited-A.net;lr>

Feature-Caps:+g.3gpp.trf="<sip:trf1.visitedA.net>"

P-Access-Network-Info:3GPP-UTRAN-TDD;utran-cell-id-3gpp=234151D0FCE11

P-Charging-Vector: icid-value="AyretyU0dm+6O2IrT5tAFrbHLso=023551024";orig-ioi="Type 3home-hA.net"
Via: SIP/2.0/UDP <AS-hA1.home-A.net;branch=z9hG4bK351g45.1>

Via: SIP/2.0/UDP <scscf-hA1.home-A.net;branch=z9hG4bK351g45.1>

Via: SIP/2.0/UDP <ibcf-hA1.home-A.net;branch=z9hG4bK351g45.1>

Via: SIP/2.0/UDP <ic-A1.interconnection-A.net;branch=z9hG4bK351g45.1

Via: SIP/2.0/UDP <ibcf-vA1.visited-A.net;branch=z9hG4bK351g45.1>

Via: SIP/2.0/UDP <visit-xyz@pcscf-vA1.visited-A.net:5060;branch=z9hG4bKnas56565>

Via: SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd];comp=sigcomp;branch=z9hG4bKnashds7
Other SIP headers and the SDP settings according to 3GPP TS 24.229 [4] 
and the SDP settings according 3GPP TS 29.079 [5].
Editor's Note: Due to service behaviour the AS could also be a server of a third party service provider. Further consideration of AS scenarios is needed.
P-Charging-Vector:
The P-Charging-Vector header field containing the "orig-ioi" header field parameter, if received in the INVITE request is a type-1 ioi. The S-CSCF shall set the type 3 "orig-ioi" header field parameter to a value that identifies the sending network (i.e. home network A). The AS has to set itself a type-3 ioi if the AS is located within another domain (i.e. 3rd Party Service Provider). If more than one AS is within the Path the orig-ioi values could change based on the relation between S-CSCF-hA1 and the related AS.

Record-Route:
This entries to this header needs to be added based on the related dip's to the AS. The AS could behave as B2BUA in such case the AS could store the entries and setup an new Record-Route only with the AS URI as an entry.
8.
INVITE request (S-CSCF-hA1 to IBCF-hA1) - see example in table 5.3.2-8.


When the S-CSCF‑hA1 receives the initial INVITE request back from the AS‑hA1 and no further services apply then the S-CSCF‑hA1 decides according to local policy if loopback routeing shall be used or not. In this use case loopback will not apply. The S-CSCF‑hA1 removes the Feature-Caps header field "+g.3gpp.trf" from the INVITE request.


In case the domain of the called user is not the same home domain as from the calling user then the S‑CSCF‑hA1 has to identify the home network of the called user via ENUM/DNS as provided by local policy of the operator. 


In case the ENUM/DNS request fails the call will be forwarded to the BGCF or if number portability applies and a rn parameter must be set up the call will be also forwarded to the BGCF. In the case the FQDN needs to be addressed to MGCF the INVITE request will be forwarded to the BGCF. In this use case the INVITE request is sent directly to IBCF-hA2.
The S-CSCF-hA1 replaces the received "orig-ioi" header field parameter value in the P-Charging-Vector header field with the orig-ioi type 2 value identifying the home network hA ("home‑ha.net"). 

In case a transit-ioi value exist within the P-Charging-Vector header field then the values has to be deleted.

Table 5.3.2-8: INVITE request (S-CSCF-hA1 to IBCF-hA1)

INVITE SIP: tel:+4687197378 SIP/2.0

Route: <sip:bgcf-hA.hplmn-hA.net;lr>
Record-Route: <sip:scscf-hA1.net:5070;lr>;<sip:as-hA1.net:5070;lr>;<sip:scscf-hA1.net:5070;lr>;<sip:ibcf-hA1.net:5070;lr>;<sip:IC-A1.interconnection-A.net;lr>;<sip:ibcf-vA1.visited-A.net;lr>;<sip:pcscf-vA1.visited-A.net;lr>
P-Charging-Vector: icid-value="AyretyU0dm+6O2IrT5tAFrbHLso=023551024";orig-ioi="home-hA.net"; 

Via: SIP/2.0/UDP <scscf-hA1.home-A.net;branch=z9hG4bK351g45.1>

Via: SIP/2.0/UDP <AS-hA1.home-A.net;branch=z9hG4bK351g45.1>

Via: SIP/2.0/UDP <scscf-hA1.home-A.net;branch=z9hG4bK351g45.1>

Via: SIP/2.0/UDP <ibcf-hA1.home-A.net;branch=z9hG4bK351g45.1>

Via: SIP/2.0/UDP <ic-A1.interconnection-A.net;branch=z9hG4bK351g45.1

Via: SIP/2.0/UDP <ibcf-vA1.visited-A.net;branch=z9hG4bK351g45.1>

Via: SIP/2.0/UDP <visit-xyz@pcscf-vA1.visited-A.net:5060;branch=z9hG4bKnas56565>

Via: SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd];comp=sigcomp;branch=z9hG4bKnashds7

Other SIP headers and the SDP settings according to 3GPP TS 24.229 [4]
.
9-16.
183 (Session Progress) response (IBCF-hA2 to UE‑A) - see example in table 5.3.2-9.


When the IBCF‑hA2 receives the 183 (Session Progress) response the IBCF‑hA2  sends the 183 (Session Progress) response according to 3GPP TS 24.229 [4] towards the UE‑A via the S-CSCF‑hA1, AS‑hA1, IBCF‑hA1, IC‑A1, IBCF‑vA1, P-CSCF‑vA1 path as described within 3GPP TS 24.229 [4]. 

Table 5.3.2-9: SIP 183 (Session Progress) response (IBCF‑hA2 to UE‑A)

SIP/2.0 183 Session Progress

Via: SIP/2.0/UDP <scscf-hA1.home-A.net;branch=z9hG4bK351g45.1>

Via: SIP/2.0/UDP <AS-hA1.home-A.net;branch=z9hG4bK351g45.1>

Via: SIP/2.0/UDP <scscf-hA1.home-A.net;branch=z9hG4bK351g45.1>

Via: SIP/2.0/UDP <ibcf-hA1.home-A.net;branch=z9hG4bK351g45.1>

Via: SIP/2.0/UDP <ic-A1.interconnection-A.net;branch=z9hG4bK351g45.1

Via: SIP/2.0/UDP <ibcf-vA1.visited-A.net;branch=z9hG4bK351g45.1>

Via: SIP/2.0/UDP <visit-xyz@pcscf-vA1.visited-A.net:5060;branch=z9hG4bKnas56565>

Via: SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd];comp=sigcomp;branch=z9hG4bKnashds7

Record-Route:sip:bgcf-hA.hplmn-hA.net:5070;lr;<sip:scscf-hA1.net:5070;lr>;<sip:as-hA1.net:5070;lr>;<sip:scscf-hA1.net:5070;lr>;<sip:ibcf-hA1.net:5070;lr>;<sip:IC-A1.interconnection-A.net;lr>;<sip:ibcf-vA1.visited-A.net;lr>;<sip:pcscf-vA1.visited-A.net;lr>

P-Charging-Vector: P-Charging-Vector: icid-value="1234bc9876e";icid-generated-at=5555::aaa:bbb:ccc:eeee";orig-ioi="home-hA.net"; transit-ioi="any-IC-network"; term-ioi="home-hB"

Other SIP headers and the SDP settings according to 3GPP TS 24.229 [4].
P-Charging-Vector: 
The settings of the ioi values are important: 
-
in step 9 the "term-ioi"header field parameter includes a type-2 IOI value which identifies the home network of the terminating user. The "transit-ioi" header field parameter includes one or more values identifying the transit networks passed. The "orig-ioi" is set to the same type-2 IOI value that was included in the initial INVITE request by the home network A towards the terminating user;

-
in step 10 the "term-ioi" includes a type-3 IOI value (prefix "Type 3") which identifies the S-CSCF-hA1 network. The "orig-ioi" is set to the same type-3 IOI value that was included in the initial INVITE request from the AS-hA1 to the S-CSCF;

-
in step 11 the "term-ioi" includes a type-3 IOI value (prefix "Type 3") which identifies the AS-hA1 network. The "orig-ioi" is set to the same type-3 IOI value that was included in the initial INVITE request from the S‑CSCF to the AS-hA1; and
-
in steps 12-15 the "term-ioi" header field parameter includes a type-1 IOI value (prefix "Type 1") which identifies the home network A. The "transit-ioi"header field parameter includes one or more values identifying the transit networks passed. The "orig-ioi" is set to the same type-1 IOI value that was included in the initial INVITE request from the visited network A towards the home network A.
*** End of Changes ***
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