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The objective of this document is to show the message flows of SMWOP. However, the message flows are not completed and the further detail discussions on this message flows are needed.

We believe the message flows described in the document are useful for progressing the discussions.

1. Terminology

Followings are terms used in this document.

ISDN speech bearer: ISDN speech bearer can transport voice. ISDN speech bearer might be transport fax signal and modem signal.

3.1kHz audio bearer: 3.1kHz audio bearer can transport voice, fax signal and modem signal

UMTS speech bearer: UMTS speech bearer can transport compressed voice(e.g. AMR)

2. Message flow for Service Modification without Pre-notification(SMWOP) on the ISDN/PSTN

2.1 Service Modification between speech and fax/modem

2.1.1 Mobile Origination and PSTN/ISDN Termination













Note: The shadow part indicates the bearer modification is needed when the service modification is performed.

Figure 3-1: SMWOP between speech and fax/modem in the case of Mobile-Fixed





Figure 3-2: Message Flow for SMWOP between speech and fax/modem in the ISDN/PSTN in the case of the mobile originating initial call setup

Setup procedure

(1) The UE-A sends the SETUP message that includes the BC IE.

(2) In case of speech call setup, the MSC-A decides whether the 3.1kHz audio bearer is assigned to the speech call if the prepared BC indicating the 3.1kHz audio is stored in the network user subscriber data. If the MSC-A assigns the 3.1kHz audio bearer to the speech call, the prepared BC IE that indicates 3.1kHz audio is included in the CALL PROC message in order to inform the UE-A that the 3.1kHz bearer is prepared for the speech call.
(3) The RAB requested by the BC IE is established.

(4) The IAM is sent to the terminating side and the bearer within the CN is established according to the decision of (2), i.e. The speech bearer or the 3.1kHz audio bearer is established.

(5) The terminating TE sends the answer signal to the originating UE.

(6) The speech communication or the fax/modem communication is started.

Note: Yellow shadow indicates that the further detail discussion is needed.

Modification procedure

(7) If the UE-A wants to change the service to a new service, the UE-A sends the MODIFY message that includes the BC IE indicating the new service.

The modification of originating side is synchronised with the modification of the terminating side by some way such as in-band voice. However, the strict synchronisation is not required.  

In case of modification from speech to fax/modem, the UE-A may send the MODIFY message that indicate the modification from speech to fax/modem even if the MSC-A does not prepare the 3.1kHz audio, if the UE-A allows the modification might be failed.

(8) The RAB is changed to the RAB for the new service.

(9) The MSC-A sends the MODIFY COMPLETE message to the UE-A after the RAB for the new service is established. The UE-A resumes the user data transmission after the UE-A receives the MODIFY COMPLETE message.

(10) The new communication is initiated.

Note: Yellow shadow indicates that the further detail discussion is needed.

2.1.2 PSTN/ISDN Origination and Mobile Termination





















Figure 3-3: Message flow of SMWOP between speech and fax/modem in the ISDN/PSTN in the case of ISDN/PSTN origination and mobile termination

Setup procedure

(1) The MSC-A receives the IAM.

(2) If the Transmission Medium Requirement of the IAM indicates the 3.1kHz audio bearer audio and the prepared BC indicating the 3.1kHz audio is stored in the network subscriber data, the MSC-A sends the UE-A the SETUP message that include the prepared BC IE indicating 3.1kHz audio bearer. The BC IE is sent to the UE-A according to TS29.007.

(3) The UE-A sends the MSC-A the CALL CONFIRMED message. The BC IE is set according TS27.001.

(4) The RAB requested by the BC IE is established.

(4) The terminating UE-A sends the answer to the originating TE.

(5) The speech communication or the fax/modem communication is initiated.

Note: Yellow shadow indicates that the further detail discussion is needed.

Modification procedure 

The modification procedure is the same as be described in the section 3.1.1.

2.1.3 Mobile Origination and Mobile Termination













Note: The shadow part indicates the bearer modification is needed when the service modification is performed.

Figure 3-4: SMWOP between speech and fax/modem in the case of Mobile-Mobile























Figure 3-5: Message flow of SMWOP between speech and fax/modem in the ISDN/PSTN in the case of mobile origination and mobile termination

Setup procedure

The setup procedure of the originating side is the same as be described in the section 3.1.1.

The setup procedure of the terminating side is the same as be described in the section 3.1.2.

Modification procedure

The modification procedure of originating side is the same as be described in the section 3.1.1.

The modification procedure of terminating side is the same as be described in the section 3.1.2.

2.2 Service Modification between speech and UDI Multimedia 
It is not applicable.

3. Message flow for Service Modification without Pre-notification(SMWOP) in the Bearer Independent Circuit Switched Core Network

3.1 Service Modification between speech and fax/modem

3.1.1 Mobile Origination and PSTN/ISDN Termination













Note: The shadow part indicates the bearer modification is needed when the service modification is performed.

Figure 4-1: SMWOP between speech and fax/modem without TrFO/Transcoder at network border and IWF at network border in the case of Mobile-Fixed














Figure 4-2: SMWOP between speech and fax/modem with TrFO/Transcoder at network border in the case of Mobile-Fixed













Note: The shadow part indicates the bearer modification is needed when the service modification is performed.

Figure 4-3: SMWOP between speech and fax/modem with TrFO/Transcoder at network border and IWF at network border in the case of Mobile-Fixed


































Fig 4-4: Message flow SMWOP between speech and fax/modem in the bearer independent circuit switched core network in the case of mobile origination and ISDN/PSTN termination

Setup procedure

(1) The UE-A sends the SETUP message that includes the BC IE.

(2) In case of speech call setup, the MSC-A decides whether the 3.1kHz audio bearer service is assigned to the speech call if the prepared BC indicating the 3.1kHz audio is stored in the network user subscriber data. If the MSC-A assigns the 3.1kHz audio bearer to the speech call, the prepared BC IE that indicates 3.1kHz audio bearer is included in the CALL PROC message in order to inform the UE-A that the 3.1kHz bearer is prepared for the speech call. 

(3) The RAB requested by the BC IE is established.

(4) The IAM is sent to the terminating side.

In the case where the MSC-Server-A decides to assign the 3.1kH audio bearer to the speech call, if  the Core Network supports TrFO/transcoder at network border and a bearer modification procedure between UMTS speech bearer and the 3.1kHz audio bearer, or if the CN supports TrFO/transcoder at network border, IWF at network border and a bearer modification between UMTS speech bearer and data bearer(i.e. NT data bearer or T data bearer), the MSC-Server-A may perform a codec negotiation and the UMTS speech bearer may be established between the MGW-A and the G-MGW.

(5) If the codec negotiation is performed, the APM that includes the result of codec negotiation is sent to the MSC-Server-A.

(6) The bearer is established between the MGW-A and the G-MGW according to the decision of (2), (4) and (5).

(7) The IAM message is sent to the terminating side.

(8) The terminating TE sends the answer to the originating UE.

(9) The speech communication or the fax/modem communication is initiated.

Note: Yellow shadow indicates that the further detail discussion is needed.

Modification procedure

(10) If the UE-A wants to change the service to a new service, the UE-A sends the MODIFY message that includes the BC IE indicating the new service.

The modification of originating side is synchronised with the modification of the terminating TE by some way such as in-band voice. However, the strict synchronisation is not required.  

In case of modification from speech to fax/modem, the UE-A may send the MODIFY message that indicate the modification from speech to fax/modem even if the UE-A does not receive the prepared BC IE indicating the 3.1kHz audio from the network, if the UE-A allows the modification might be failed.

(11) If the bearer between the MGW-A and G-MGW is not available for the new service requested by the UE-A, the MSC-Server-A sends the modify req (It should be considered which message is used) to the G-MSC-Server in order to request the bearer modification.
(12) If the G-MSC-Server accepts the bearer modification, the G-MSC-Server sends the modify resp (It should be considered which message is used) to the MSC-Server-A.
(13) The RAB is changed to the new RAB for the new service after the MSC-Server-A receives the modify resp.

(14) The bearer between the MGW-A and G-MGW-Server is changed, if needed.
(15) The MSC-Server-A sends the MODIFY COMPLETE message to the UE-A after both of the RAB and the bearer between the MGW-A and G-MGW for new service is established. The UE-A resumes the user data transmission after the UE-A receives the MODIFY COMPLETE message.
(16) The new communication is initiated.

Note: Yellow shadow indicates that the further detail discussion is needed.
3.1.2 PSTN/ISDN Origination and Mobile Termination
































Fig 4-5: Message flow of SMWOP between speech and fax/modem in the bearer independent circuit switched core network in the case of ISDN/PSTN origination and mobile termination

Setup procedure

(1) The G-MSC-Server receives the IAM. 

(2) If the network supports the TrFO/transcoder at the network border, the G-MSC-Server may include the supported codec list in the IAM.

(3) If the MSC-Server-A receives the IAM that includes the TMR indicating the 3.1kHz audio and the prepared BC indicating the 3.1kHz audio is stored in the network subscriber data, the MSC-Server-A sends the UE-A the SETUP message that includes the prepared BC IE indicating the 3.1kHz audio bearer. The BC IE is sent to the UE-A according TS29.007.

(4) The UE-A sends the CALL CONF message to the MSC-Server-A. The BC IE is included in the CALL CONF message according to TS27.001

(5) If the MSC-Server-A receives the supported codec list from the G-MSC-Server and sends the prepared BC IE indicating the 3.1kHz audio to the UE-A, the MSC-Server-A decides to establish the 3.1kHz audio bearer. However, the MSC-Server-A may decide to establish the UMTS speech bearer, if the network supports the TrFO/transcoder at the network border and the bearer modification between the UMTS speech bearer and the 3.1kHz audio bearer, or if the network supports the TrFO/transcoder at the network border, the IWF at the network border and the bearer modification between the UMTS speech bearer and the T/NT data bearer. Then the MSC-Server-A sends the result of the codec negotiation to the G-MSC-Server.

(6) The RAB requested by the UMTS BC IE is established.

(7) The bearer between the MGW-A and the G-MGW is established according to the decision of (5).

(8) The terminating UE-A sends the answer to the originating TE.

(9) The speech or modem/fax communication is initiated.

Note: Yellow shadow indicates that the further detail discussion is needed.

Modification procedure

The modification procedure is the same as be mentioned in section 4.1.1.

3.1.3 Mobile Origination and Mobile Termination













Figure 4-6: SMWOP between speech and fax/modem without TrFO/Transcoder at netwrok border in the case of Mobile-Mobile













Figure 4-7: SMWOP between speech and fax/modem with TrFO/Transcoder at netwrok border in the case of Mobile-Mobile

































Figure 4-8: SMWOP between speech and fax/modem in the bearer independent circuit switched network in the case of mobile origination and mobile termination

Setup procedure

The setup procedure of the originating side is the same as be described in the section 4.1.1.

The setup procedure of the terminating side is the same as be described in the section 4.1.2.

Modification procedure

(11) If the UE-A wants to change the service to a new service, the UE-A sends the MODIFY message that includes the BC IE indicating the new service. UE-B also sends the MODIFY message that included the BC IE indicating the BC IE. The modification of originating side is synchronised with the modification of the terminating side by some way such as in-band voice. However, the strict synchronisation is not required.  In case of modification from speech to fax/modem, the UE-A may send the MODIFY message that indicate the modification from speech to fax/modem even if the UE-A does not receive the prepared BC IE indicating the 3.1kHz audio from the network, if the UE-A allows the modification might be failed.

(12) If the bearer between the MGW-A and MGW-B is not available for the new service requested by the UE, the MSC-Server sends the modify req (It should be considered which message is used) to the peer MSC-Server in order to request the bearer modification.

If the MSC-Server receives the modify req from the peer MSC-Server before the MSC-Server receives the MODIFY message from the UE, the MSC-Server suspends the decision whether the MSC-Server accepts the modification until the MSC-Server receives the MODIFY message from the UE. 

If the MSC-Server receives the modify req from the peer MSC-Server, the MSC-Server after the MSC-Server sends the modify req to the peer MSC-Server, the MSC-Server cancels the modify req that is sent or the modify req that is received.
(13) If the MSC-Server accepts the bearer modification, the MSC-Server sends the modify resp (It should be considered which message is used) to the peer MSC-Server.
(14) The both of RAB are changed to the new RAB for the new service after the MSC-Server receives the modify resp.

(15) The bearer between the MGW-A and the MGW-B is changed.
(16) The both of MSC-Server send the MODIFY COMPLETE message to each UE after the RAB and the bearer between the MGW-A and MGW-B for new service is established. The both of UE resume the user data transmission after the UE receives the MODIFY COMPLETE message.

(17) The new communication is initiated.

Note: Yellow shadow indicates that the further detail discussion is needed.

3.2 Service Modification between speech and UDI Multimedia

3.2.1 Mobile Origination and PSTN/ISDN Termination

It is not applicable.

3.2.2 PSTN/ISDN Origination and Mobile Termination

It is not applicable.

3.2.3 Mobile Origination and Mobile Termination



































Fig 4-9: SMWOP between speech and UDI multimedia in the bearer independent circuit switched core network in the case of mobile origination and mobile termination.

Setup procedure

It is now preparing.

Modification procedure

It is now preparing.

4. BC IE negotiation

4.1 BC IE negotiation for the modification between speech and fax/modem

It is now preparing.

4.2 BC IE negotitaion for the modification between speech and UDI multimedia.

It is now preparing.
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