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Abstract of the contribution: This contribution tries to further elaborate on the CS copy cat solution, with additional call flows and procedures.
Proposal

The following changes are proposed to TR 23.850.

First Change

5.1 CS Copy Cat model based on V-CSCF

5.1.1 Reference Architecture
Figure 5.1-1 provides an alternative IMS Voice roaming architecture using a V-CSCF functionality that provides the VPLMN call routing.  This functionality required to route the call back through the VPLMN, correlated the call legs, and provide dynamic routing in the VPLMN to any breakout point (IP or PSTN interconnects). 
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Figure 5.1-1: IMS Voice Roaming architecture alternative.

NOTE: 
The V-CSCF can be functionality within existing functional entities (e.g. P-CSCF, BGCF, or IBCF), or potentially combined with Transit functionality. 

5.1.2 Functional Entities
5.1.2.1 V-CSCF
Editor’s note: It is left open the functional location of the V-CSCF (i.e. whether V-CSCF would be functionality within existing functional entities e.g. P-CSCF, BGCF, or IBCF, or potentially combined with Transit functionality).
The V-CSCF includes functionality to: 


-
Perform CDR generation and correlation. 

-
Provide calling party termination routing functionality. 
-
Provide breakout points to any type of interconnect network (CS/PSTN or IMS). 

-
Provide breakout for both E.164 numbers and SIP URIs.

NOTE: 
The V-CSCF can be considered as functionality within existing functional entities (e.g. P-CSCF, BGCF, or IBCF), potentially combined with Transit functionality. 

5.1.3 Procedures and Flows

Editor's note: The handling of ioi for the tromboning back to the VPLMN needs to be confirmed.  

5.1.3.1 Registration procedures 

The procedures of TS 23.228 [3] apply.

5.1.3.2 Session origination procedures with VPLMN routing
The clause describes the procedures when an originated flow is routed back from the originating HPLMN to the originating VPLMN for onward routing decision. For simplicity of the drawings, only one intermediate network is shown, and only the originating side routing. The termination routing is expected to follow the procedures of TS 23.228 [3].
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 Figure 5.1.3.2-1: Session Origination flow with VPLMN routing.

The following steps are performed: 
1.
The UE initiates a session towards the remote end, and forwards it to the P-CSCF. 

2.
The P-CSCF performs normal handling of the INVITE, with the additional procedure of adding the address of the V-CSCF to the INVITE (this could be a FQDN pointing to one or more physical functions). Additionally, the P-CSCF applies the OMR procedures to allow for short cutting of media on for the HPLMN tromboning. The P-CSCF adds the charging ICID with the orig-ioi pointing to the VPLMN.  The INVITE is forwarded toward the home network (IBCF next hop). 
3.
The IBCF adds additional OMR information to allow short cut of media for the HPLMN tromboning prior forwarding the message to the intermediate network.  
4.
The intermediate network applies OMR procedures as required, and adds its own transit-ioi for charging purposes, prior forwarding to the originating HPLMN. 
5.
The IBCF in the HPLMN applies the OMR procedures as required, and forwards the INVITE to the S-CSCF. 

6.
The S-CSCF performs service invocation. 

7.
The S-CSCF performs routing decision and based on that the UE is roaming, and a roaming agreement for VPLNM call routing is in place and home routing is not required, the S-CSCF decides to route back to the VPLMN for onward call routing. It adds in charging information, the HPLMN id as the orig-ioi, and routes the session back to the VPLMN based on the V-CSCF addressed received in the INVITE (added by the VPLMN in step 2). 
NOTE 1:
The S-CSCF adds the HPLMN id to the orig-ioi for the onward routing to ensure that the CDR and settlement on the "leg" back to the VPLMN is treated correctly. 
8.
The IBCF applies the OMR procedures as required, and forwards the INVITE to the intermediate network.

9.
The intermediate network applies OMR procedures as required, and adds its own transit-ioi for charging purposes, prior forwarding to the VPLMN. 
10.
When receiving the INVITE, the IBCF will apply OMR procedures (and will detect that a media loop is now available within the VPLMN). The IBCF forwards the INVITE towards the V-CSCF. 
11.
The V-CSCF will perform calling party number routing using the same mechanisms as used for the S-CSCF. If required, the call may be routed through a BGCF for further number analysis if not available in ENUM. The V-CSCF will replace the orig-ioi with the VPLMN id to for the continuation of the call. If desired, the V-CSCF may also decide to not use OMR for the remaining part towards the remote end, and thereby remove appropriate OMR attribute to have the short cut within the VPLMN only.  The V-CSCF forwards the INVITE towards the remote end (i.e., towards selected IBCF or MGCF). 
NOTE 2:
In case the called user is an IMS user of the VPLMN- the call will be routed directly to the terminating side, (i.e., I-CSCF of the VPLMN) without traversing an MGCF/IBCF
12.
The MGCF/IBCF performs normal call routing procedures to route towards the remote network/end. 
13.
Provisional responses may be received. At this time, the OMR shortcut within the VPLMN will be found and established. 

14-15. A final response is received from the terminating side, and forwarded towards the V-CSCF. 
15.
The V-CSCF generates needed CDRs, and will route back the 200 OK towards the HPLMN. The V-CSCF restores the ioi parameters to what was received from the HPLMN. 

16-19. The 200 OK is routed back towards the S-CSCF. OMR procedures are applied, and CDR generation performed. 
20.
The S-CSCF restores the charging ioi parameters to that of the original INVITE received, prior forwarding the 200 OK. 

21-24. The 200 OK is forwarded back to the UE. 
At this point, the signalling path will be established via the HPLMN, and back to the VPLMN. The media path will remain in the VPLMN and send out directly together with signalling towards the terminating network. 
The above procedures will also work for MSC Servers enhanced for ICS/SRVCC. In such case, the MSC Server will however need to provide the V-CSCF address unless it is provided by an IBCF. 
5.1.3.3 VPLMN originating call routing with CS breakout in VPLMN

The signalling flow in the figure below illustrates a scenario in which an originated flow is routed back from the originating HPLMN to the originating VPLMN for onward routing decision. For simplicity of the drawings, only one intermediate network is shown. The V-CSCF is shown as separate logical entity, but can be collocated with, e.g., CSCF, BGCF, IBCF. Originating call routing in the V-CSCF results in a breakout to the CS domain in VPLMN-A.
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Figure 5.1.3.3-1: VPLMN originating call routing with CS breakout in VPLMN
The following steps are performed: 

1-10. These steps are done in accordance to Clause 5.1.3.2. 

11.
The V-CSCF will perform calling party number routing using the same mechanisms as used for the S-CSCF. Address resolution determines that the call is to be broken out to the CS domain in the local PLMN. The V-CSCF will replace the orig-ioi with the VPLMN id to for the continuation of the call. The V-CSCF forwards the INVITE towards an MGCF.
NOTE 1:
The V-CSCF may instead forward the INVITE to a BGCF, which will determine the need for CS breakout and then route towards an MGCF.

12.
The MGCF interworks SIP to CS domain signalling and performs normal call routing procedures to route towards the remote end.

13. Call progress and answer indications are interworked by the MGCF.

5.1.3.4 VPLMN originating call routing with CS breakout in Destination PLMN

The signalling flow in the figure below illustrates a scenario in which an originated flow is routed back from the originating HPLMN to the originating VPLMN for onward routing decision. For simplicity of the drawings, only one intermediate network is shown. The V-CSCF is shown as separate logical entity, but can be collocated with, e.g., CSCF, BGCF, IBCF. Originating call routing in the V-CSCF results in a breakout to the CS domain in the HPLMN/VPLMN of the called CS UE.
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 Figure 5.1.3.4-1: VPLMN originating call routing with CS breakout in Destination PLMN
The following steps are performed: 

1-11. These steps are done in accordance to Clause 5.1.3.2. 

12-13. These steps are handled as a terminating interconnection case in accordance to existing procedures.  Breakout to the PSTN occurs in the IPX network as close to the destination as possible. The intermediate network forwards the INVITE towards an MGCF in the Destination PLMN.
14.
The MGCF interworks SIP to CS domain signalling and performs normal call routing procedures to route towards the remote end.

15. Call progress and answer indications are interworked by the MGCF.

End of Change

3GPP

SA WG2 TD


_1370675149.vsd

UE



ISC


MGCF/IBCF/I-CSCF


AS


V-CSCF


Gm



P-CSCF




I/S-CSCF



Mx 


Mx/Mg/Mj/Mw


VPLMN


HPLMN


IBCF


Ici


IBCF


Mx 


Mx 


MSC


I2



_1372069159.vsd
P-CSCF


V-CSCF


MGCF


IBCF


UE-A


Interm. nw


IBCF


S-CSCF/AS


HPLMN


1. INVITE


2. INVITE


VPLMN


3. INVITE


4. INVITE


5. INVITE


6. Service Invocation, e.g., MMTel, and Routing Decision


7. INVITE


8. INVITE


9. INVITE


10. INVITE


11. INVITE


12. IAM


PSTN


13. Call progress and answer



_1372069247.vsd
P-CSCF


V-CSCF


IBCF-1


MGCF


UE-A


Interm. nw


IBCF


S-CSCF/AS


HPLMN


1. INVITE


2. INVITE


VPLMN


3. INVITE


4. INVITE


5. INVITE


6. Service Invocation, e.g., MMTel, and Routing Decision


7. INVITE


8. INVITE


9. INVITE


10. INVITE


11. INVITE


14. IAM


PSTN


15. Call progress and answer


Dest. 
PLMN


IBCF-2


13. INVITE


12. INVITE



_1371996010.vsd
P-CSCF


V-CSCF


MGCF/IBCF


IBCF


UE


Interm. nw


IBCF


S-CSCF


HPLMN


1. INVITE


2. INVITE


VPLMN


3. INVITE


4. INVITE


5. INVITE


6. Service Invocation


7. INVITE


8. INVITE


9. INVITE


10. INVITE


11. INVITE


12. INVITE


Terminating side


13. Provisional responses


14. 200 Ok


15. 200 Ok


16. 200 Ok


17. 200 Ok


18. 200 Ok


19. 200 Ok


20. 200 Ok


21. 200 Ok


22. 200 Ok


23. 200 Ok


24. 200 Ok


Media


Media



_1363435953.vsd

UE



ISC


MGCF/IBCF


AS


V-CSCF


Gm



P-CSCF




I/S-CSCF



Mx 


Mw 


Mx/Mg/Mj


VPLMN


HPLMN


IBCF


Ici


IBCF


Mx 



