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1 Introduction 
At SA2#38, a discussion paper from Vodafone raised the question how the introduction of TrFO in a network would affect existing standardised and non-standardised services. As an example, the following service was mentioned in 
S2-040844:
"One of the [German] GSM operators offers a service on their GSM network where the B party can choose the ringing tone that the A party will hear. What MSC adaptations are required to migrate this service to TrFO? "

The purpose of this contribution is to provide a detailed answer to the question. 

2 Discussion
2.1 Service Description
As an example for a non-standardised service, a "personal ring back tone (PRBT) service" is considered, where the B-party can choose the ringing tone that the A-party will hear, e.g. a song. A media server inserts media (e.g. the song) towards the calling A-party, as long as the B-party is alerted.

2.2 Realisation
2.2.1 Overview

In subclause 2.2 it is described how the service might be realised in the following network scenarios:

1. A network according to R99 specifications. 
2. A network with packet transport, BICC and TrFO/OoBTC with integrated MSC.

3. A network with packet transport, BICC and separation of MSC in MSCS and MGW without TrFO/OoBTC.

4. A network with packet transport, BICC, TrFO/OoBTC and separation of MSC in MSCS and MGW. 

The analysis of all four scenarios allows distinguishing the TrFO/OoBTC specific impact from the impact arising from the separation of call control and bearer. It also illustrates two different migration paths for introduction of TrFO/OoBTC and Rel-4 architecture: 1( 2(4 and 1(3(4.

Note: The descriptions are not intended as a complete service description as this is and should remain a non-standardised service. Thus only the aspects relating to TrFO introduction and the understanding of the underlying assumptions are detailed.

2.2.2 High Level description
Once the B party GMSC queries the HLR, it receives an indication that the B-party has subscribed to the PRBT service. Thus, after applying the usual call handling, the B-party GMSC sets-up a connection with a media server, where the ringing tone is stored. The media server inserts the ringing tone. Once the B-party answers the call, the media server is disconnected.
In all what follows, we assume a mobile-to-mobile call within a network, where the VMSC of the A-party has GMSC functionality. The entities involved in the service are shown in figure X.1.

[image: image1.emf]UE A

VMSC A

GMSC B

VMSC B UE B

Media

Server

HLR B


Figure X.1 Functional entities involved in the Service
The GMSC B plays a key role in the service. Therefore in the following VMSC A = GMSC B will often be referred to as MSC for simplicity.
2.2.3 Message Flow for a Release 99 network
Figure X.2 shows a possible message flow for a R99 network. TDM transport with G.711 in the core network is assumed. Moreover, it is assumed that TDM transport and G.711 are used between media server and GMSC, and that AMR is used between UE A and VMSC A in Iu mode.
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Figure X.2 Message flow in a R99 network
1. The MSC receives the initial SETUP message from the UE. It recognises that this is a mobile terminating call and interrogates the HLR. The MSC receives the roaming number and an indication that the B-party has subscribed to the PRBT service.
2. The MSC sends an IAM message to the VMSC B. It applies the usual handling for Iu mode and inserts a transcoder, as it will use G.711 encoded media towards the VMSC of the B-party, but use AMR on the Iu interface towards the UE.
3. The MSC sends a RAB assignment request towards the RNC.

4. At the Iu interface the Iu bearer is established and the user plane is initialised.

5. The MSC receives the RAB assignment response.

6. The MSC sends a Continuity message indicating a successful continuity check.
7. The MSC receives the acknowledgement for the IAM.

8. The MSC sends an IAM towards the media server, where the ringing tone is stored. 

9. The MSC receives the acknowledgement from the media server.

10. The MSC informs the A-party that the B-party is alerted and in-band information is available.

The media server inserts the ringing tone and the MSC forwards it towards the A-party. The A-party listens to the nice ringing tone selected by the B-party. At some point in time the B-party accepts the call and the message sequence continues.

11. The MSC receives the answer message from the VMSC B.

12. The MSC sends a CONNECT message towards UE A.

13. The MSC releases the connection with the media server.

14. The media server confirms the release message and stops sending media.

2.2.4 Message Flow with BICC and TrFO
In this subclause it is assumed that the network has been migrated to support packet transport and BICC with TrFO according to Rel-4 specifications with an integrated MSC. In particular, call and bearer control are now separated. However it is assumed that the media server is still the same, and is still connected via ISUP and using TDM transport with G.711.The message flow might now look as shown in figure X-3. Here and in the following forward bearer establishment is considered.
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Figure X.3 Message flow with BICC and TrFO in a Rel-4 network

Compared to the flow for a release 99 architecture in figure X.2, there are the following changes:
· The IAM message 2 contains codec information. 
· As AMR is expected at both Iu and Nb interfaces, at this point there is no need to insert a transcoder. 

· The IAM message 2 triggers an additional bearer and codec information message, which contains the necessary information for forward bearer establishment and also codec information in response to the codec information in the IAM.
· Nb bearer establishment takes place. 

· The Iu/Nb user plane can be established "through the MSC". 

· Once the IAM message 8 is sent to the media server, a transcoder is inserted. Again, this is part of usual call handling: insertion of the transcoder is triggered because the MSC is configured in such a way that it knows that the link to the media server is a TDM link with G.711 encoding (as for other links, e.g. towards the PSTN). 
· The transcoder can be removed once the connection to the media server is released. Codec modification is not necessary.

We conclude that the only added "service specific" actions are the insertion of the transcoder and its removal. Both are triggered by the link information configured in the MSC. Service and bearer separation is possible without added complexity for this example service.
2.2.5 Message Flow with split architecture without TrFO
This subclause describes an alternative intermediary scenario. It is assumed that the network has been migrated to support packet transport and BICC with the split in call control and bearer according to Rel-4 specifications, but yet without support of TrFO. Thus the MSC is split to MSCS and MGW. However it is assumed that the media server is still the same integrated box, which is connected via ISUP and using TDM transport with G.711.The message flow might now look as shown in figure X.4. 
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Figure X.4 Message flow with split architecture without TrFO
Compared to the flow for a release 99 architecture in figure X.2, there are the following changes:

· The functionality of the MSC is now distributed to MSC-Server and MGW. In particular, the transcoder is now located in the MGW. 

· H.248 based interactions take place at the Mc interface between MSC-Serve and MGW, some of which contain the necessary codec information. 
· Nb bearer establishment takes place. 

· The Nb user plane is established. As different codecs are used at Iu and Nb, the user planes are established independently.

We conclude that service and bearer separation is possible without added complexity for this example service.

2.2.6 Message Flow with split architecture and TrFO
This subclause describes the scenario where network supports all possibilities of the Release 4 architecture, i.e. it is assumed that the network supports packet transport and BICC with the split in call control and bearer according to Rel-4 specifications as well as TrFO/OoBTC. As in the previous section the MSC is split to MSCS and MGW. However it is assumed that the media server is still the same integrated box, which is connected via ISUP and using TDM transport with G.711.The message flow might now look as shown in figure X.5.


[image: image5.emf]MSC MGW

1 SETUP

8 IAM

9 ACM

10 Alerting

12 Connect

13 REL

14 RLC

Media

Server

HLR

Interrogation

ADDreq

ADDreply

2 IAM

ADDreq

ADDreply

Bearer and Codec Information

3 RAB Ass Req

5 RAB Ass Resp

 6 Continuity

7 ACM

Send Media

towards A-party

11 ANM

Notify

Notify Ack

ADDreq

ADDreply

MODreq

MODreply

Insert Transcoder

SUBreq

SUBreply

Remove

Transcoder

Bearer Establishment

4 Bearer Establishment and User Plane

Initialisation

User Plane Initialisation

Stop Media


Figure X.5 Message flow with split architecture and TrFO

The flow X.5 can be considered as a combination of the flows X.3 and X.4 in the previous two subclauses

Compared to the message flow X.3,
· The functionality of the MSC is now distributed to MSC-Server and MGW. In particular, the transcoder is now located in the MGW. 

· H.248 based interactions take place at the Mc interface between MSC-Serve and MGW, some of which contain the necessary codec information. 

Compared to the message flow X.4,

· The IAM message 2 contains codec information. 

· As AMR is expected at both Iu and Nb interfaces, at this point there is no need to insert a transcoder between the two. 

· As there is codec information in the IAM, codec information is sent together with the bearer information in the response. 
· The Iu/Nb user plane can be established "through the MSC". 

· Once the IAM message 8 is sent to the media server, the MGW is informed in the ADDreq message that G.711 will be used on this link. Therefore the MGW inserts a transcoder. Again, this is part of usual call handling. 
· The transcoder can be removed once the connection to the media server is released. Codec modification is not necessary.

2.3 Summary and Conclusions
In summary, each time a connection request is sent out, there is a need to consider whether insertion or removal of a transcoder is required. The decision depends on the codecs used on the link and the link which will be connected to it. For this purpose link properties are configured, and the results of a codec negotiation are taken into account. 

For this example service three points in the call flow have been identified, where a transcoder may be added or removed depending on the scenario and configuration: after the initial IAM to the VMSC, after the IAM to the media server and after the release of the connection to the media server. With the split architecture, these points become the establishment and removal of the connections. Now, if the same example service is considered for various scenarios, then the call flows look analogous. In each case the decision for transcoder insertion or removal depends on the scenario. This also holds for scenarios not considered in the previous subclauses e.g. for access via A interface instead of Iu (with obvious differences and adjustments), or e.g. for a scenario where the A-party VMSC is different from the B-party GMSC.

In the same way similar example services would have their dedicated points for transcoder insertion at establishment and release of links and the same logic would apply.

We conclude that service and bearer separation is possible without added complexity for this example service and similar services.

3 Proposal
Add the text of section 2 to a new clause in TR 23.977 under the title "Example for Migrating a Service to TrFO".
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