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8
Considerations on requirement of Inter-working 

8.1
CS-CS Inter-working Scenario
Among several PLMNs, operators provide the users Inter-working CAT services, including the functions as following:

-
When calling a user of another PLMN, the caller can still experience the CAT set by the called party. 

-
When roaming to another PLMN, the caller can still experience the CAT set by the called party.

-
The caller can experience the CAT set by the called party who is roaming to another PLMN.

-
When a user called the user of another PLMN and experienced the CAT of called user, before called answered he can press a key to ‘copy’ the CAT as his own CAT.

In order to let the calling party’s MSC or the G-MSC know whether the called party subscribes the CAT service, the called party’s HLR , MSC, or other network entity may store the CAT mark-code and/or its CAT Server’s address information (the CAT address information maybe vary when the called party roaming from one PLMN to another PLMN). Then the calling party’s MSC or G-MSC will play CAT from the related CAT server for the calling party.

The reference network model for the CAT of inter-working is showed as the figure 2.


[image: image1.emf]CAT

Server

Voice

Channel

ISUP/TUP

Signal

MSC-a

MSC-b

HLR-b

G-MSC

MAP Signal

MS-a

Other Switch Center

MS-b


Figure 2 CAT of Inter-working

Otherwise, if the called party’s MSC can directly play the CAT for the calling party, the called party’s MSC will setup the CAT channel directly with its CAT Server when the called party is ringing, regardless that the calling party and the called party locate in the same PLMN or different PLMNs.
8.2
CS-IMS Inter-working Scenario

Two scenarios with a high-level diagram of a SIP based call flow are shown below. The first scenario describes the case when both Callee and Caller are IMS-based.

The second scenario involves a caller that is legacy PSTN (or PLMN) Circuit Switched phone.

The difference between these two scenarios is that in case of legacy phone the SIP dialog is established with MGCF instead of direct connection with SIP client.

The CAT AS after checking the caller “A” Profile (as part of User “B” profile) decides what kind of CAT is applicable. As one option each subscriber’s capabilities may be stored in the User Profile in HSS. As an other option the capabilities may be learned dynamically during SDP negotiation.

CAT AS (acting as B2BUA) performs third party call control with the MRF, where the S-CSCF is in the signaling path.

8.2.1
Scenario with IMS-based subscribers

1. “A” generates a call to subscriber “B” 

2. The S-CSCF checks the status of subscriber “B” using the Filter Criteria (FC)

3. “B” is a CAT subscriber, therefore S-CSCF generates a message to the CAT AS with “A” and “B” phone numbers

4. CAT AS checks “B” User profiles for “A” (caller)

5. CAT AS establishes the “Early Media” resources reservation between MRF and SIP client on “A”
6. CAT AS calls “B”

7. “B” phone starts ringing and sends indication back to CAT AS that it is ringing

8. CAT AS initiates a session with the MRF requesting the MRF to generate the CAT for “A” based on its provisioning info in “B” ’s Profile

9. MRF generates the media

10. “B” answers the phone

11. CAT AS stops playing media

12. CAT AS informs “A” that “B” answered the call. At this point, the call is established between “A” and “B” 
Note: 

1. CAT may be started before “B” answers with Ringing and even before “B” is called 

2. CAT generation may be stopped after the time-out time. The time-out value is set by CAT AS together with CAT type via AS-MRF protocol.
3. It is assumed that A and B subscriber is in the same PLMN.
8.2.2
Scenario with Inter-working between CS and IMS subscribers
1. “A” (CS phone) generates a call to “B” (MITe Phone). The MGCF transfers the call towards the SIP-based IMS network (see the previous diagram)

2. The S-CSCF checks the status of subscriber “B” using the Filter Criteria (FC)

3. “B” is a CAT subscriber, therefore S-CSCF generates a message to CAT AS with “A” and “B” phone numbers

4. CAT AS checks “B” User profiles for “A” (caller)
5. CAT AS establishes the “Early Media” resources reservation between MRF and SIP client on MGCF

6. CAT AS calls “B”

7. “B” phone starts ringing and sends indication back to CAT AS that it is ringing

8. CAT AS initiates a session with the MRF requesting the MRF to generate the CAT for “A” based on its provisioning info in “B” ’s Profile

9. MRF generates the media which then is being forwarded to “A” by MGW and further over TDM

10. “B” answers the phone

11. CAT AS stops playing media

12. CAT AS informs “A” that “B” answered the call. At this point, the call is established between “A” and “B” 
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