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B.3
MGCF – IM-MGW interaction during interworking of codec negotiation
B.3.1
Basic IM CN subsystem originated session
This section shows an example of the interworking of codec negotiation between an IM CN subsystem and a BICC CS network during session establishment for an IM CN subsystem originated session.  The example applies to BICC forward bearer establishment with fast set-up and bearer control tunnelling.  Similar procecures apply to the other four versions of bearer establishment procedure applicable to the BICC CS network.  The exchange of codec information is identical in all five cases, but there are differences in the sequence of operations associated with bearer establishment within the BICC CS network.
B.3.1.1
BICC forward bearer establishment with fast set-up and bearer control tunnelling 
B.3.1.1.1
IM-MGW selection

The MGCF shall select an IM-MGW for the bearer connection before it performs the CS network side bearer establishment or the IM CN subsystem session establishment.
B.3.1.1.2
CS network side bearer establishment

The MGCF shall request the IM-MGW to select and provide the bearer address for the CS network side bearer connection before sending the IAM (signal 3 in figure B.1). After the succeeding node has provided a bearer address and a Selected Codec in the APM, the MGCF shall request the IM-MGW to establish a bearer towards the destination CS-MGW. The MGCF shall provide the IM-MGW with the bearer address and the bearer characteristics (signal 12 in figure B.1).

B.3.1.1.3
IM CN subsystem side session establishment
When the MGCF receives the Selected Codec from the succeeding serving node in the CS network (signal 6 in figure G.1) and selects a codec for use in the IM CN subsystem, the MGCF shall initiate the Reserve IMS Connection Point and Configure Remote Resources procedure (signal 7 and 7 in figure B.1). From the received SDP and selected configuration data the MGCF:

-     Shall send the appropriate remote codec(s), the remote UDP port and the remote IP address to the IM-MGW. The remote UDP port and IP address refer to the destination of user plane data sent towards the IM CN subsystem. The remote codec(s) are the codec(s) the IM-MGW may select for user plane data sent towards the IM CN subsystem.

-    Shall indicate to the IM-MGW the appropriate local codec(s) and request a local IP address and UDP port. The local IP address and UDP port are used by the IM-MGW to receive user plane data from the IM CN subsystem. The local codec(s) are the codec(s) the IM-MGW may select to receive user plane data from the IM CN subsystem. 
- 
If DTMF support together with speech support is required, the reserve value indicator shall be set to "true".

The IM-MGW

- 
Shall reply to the MGCF with the selected local codec(s) and the selected remote codec(s) and the selected local UDP port and IP address. 
-
Shall reserve resources for those codec(s).

The MCGF shall send the local codec(s), UDP port and IP address to the IMS in the Session Progress (signal 9 in figure B.1).

B.3.1.1.4
Through-connection

During the Prepare Bearer and Establish Bearer procedures, the MGCF shall either use the Change Through-Connection procedure to request the IM-MGW to backward through-connect the BICC terminations, or the MGCF shall use this procedure to both-way through-connect the BICC termination already on this stage (signal 12 in figure B.1). During the Reserve IMS Connection Point procedure, the MGCF shall use the Change IMS Through-Connection procedure to request the IM-MGW to backward through-connect the IMS termination (signal 7 in figure B.1).

When the MGCF receives the BICC:ANM answer indication, it shall request the IM-MGW to both-way through-connect the termination using the Change Through-Connection or Change IMS Through-Connection procedures (signal 22 in figure B.1), unless those terminations are already both-way through-connected.

B.3.1.1.5
Codec handling

The IM-MGW may include a speech transcoder based upon the speech coding information provided to each termination. 

B.3.1.1.6
Failure handling in MGCF

If any procedure between the MGCF and the IM-MGW is not completed successfully the default action by the MGCF is to release the session, as described in clause 9.2.6. If the MGCF receives a Bearer Released procedure from the IM-MGW the default action by the MGCF is to release the session as described in clause 9.2.7.

Note:
As an implementation option the MGCF may also decide for example to only release the resources in the IM-MGW that caused the failure, possibly select a new IM-MGW for the connection and continue the call establishment using new resources in the selected IM-MGW but such handling is outside of the scope of the present document.

B.3.1.1.7
Message sequence chart

Figure B.1 shows the message sequence chart for the IM CN subsystem originating session with BICC forward bearer establishment with fast set-up and bearer control tunnelling.
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Figure B.1: Basic IM CN Subsystem originating session, 
BICC forward bearer establishment with fast set-up and bearer control tunnelling
(message sequence chart)

B.3.2
Basic CS network originated session
This section shows an example of the interworking of codec negotiation between a BICC CS network and an IM CN subsystem during session establishment for a BICC CS network originated session.  The example applies to BICC forward bearer establishment with fast set-up and bearer control tunnelling.  Similar procecures apply to the other four versions of bearer establishment procedure applicable to the BICC CS network.  The exchange of codec information is identical in all five cases, but there are differences in the sequence of operations associated with bearer establishment within the BICC CS network.

B.3.2.1
BICC forward bearer establishment with fast set-up and bearer control tunnelling

B.3.2.1.1
IM-MGW selection

The MGCF shall select an IM-MGW for the bearer connection before it performs the IM CN subsystem session establishment or the CS network side bearer establishment.

B.3.2.1.2
IM CN subsystem side termination reservation

The MGCF shall derive from the codec negotiation procedure one or several appropriate local codec(s) the IM-MGW may use to receive user plane data from the IM CN subsystem. The MGCF shall use the Reserve IMS Connection Point procedure (signals 2 and 3 in figure B.2/1). Within this procedure, the MGCF shall indicate the local codec(s) and request a local IP address and UDP port from the IM-MGW. The local IP address and UDP port are used by the IM-MGW to receive user plane data from the IM CN subsystem. If DTMF support together with speech support is required, or if the resources for multiple speech codecs shall be reserved at this stage, the reserve value indicator shall be set to "true". 

The IM-MGW shall reply to the MGCF with the selected local codec(s) and the selected local IP address and UDP port.

The MGCF shall send this information in the INVITE (signal 4 in figure B.2/1) to the IM CN subsystem.

B.3.2.1.3
IM CN subsystem side session establishment

The MGCF shall use the Configure IMS Resources procedure (signals 7 and 8 in figure B.2/1) to provide configuration data (derived from SDP received in signal 6 in figure 37 and the codec negotiation procedure) to the IM-MGW as detailed below: 

-
The MGCF shall indicate the remote IP address and UDP port, i.e. the destination IP address and UDP port for data sent in the user plane towards the IM CN subsystem,

-
The MGCF shall indicate the remote codec(s), i.e. the speech codec(s) for data sent in the user plane towards the IM CN subsystem.

-
The MGCF may indicate the local codec(s) and the local IP address and UDP port. The MGCF shall indicate the local codec(s) if a change is required.

-
IF DTMF support together with speech support is required, the reserve value indicator shall be set to "true". 

The IM-MGW shall reply with the selected remote codec(s) and reserve resources for these codec(s). If local codec(s) were received, the IM-MGW shall also reply with the selected local codec(s) and reserve the corresponding resources. 

If the selected local codec(s) differ from the codec(s) received in the SDP of signal 6 in figure B.2/1, the MGCF shall send the local reserved codec(s), and the local IP address and UDP port in the PRACK (signal 9 in figure B.2/1) to the IMS.

B.3.2.1.4
CS network side bearer establishment

The MGCF shall request the IM-MGW to prepare for the CS network side bearer establishment using the Prepare Bearer procedure (signals 11 and 12 in figure B.2/1). Within this procedure, the MGCF shall request the IM-MGW to provide a bearer address. The MGCF shall also provide the IM-MGW with the bearer characteristics determined by the codec negotiation procedure. After the IM-MGW has replied with the bearer address, the MGCF provides the APM message (signal 13 in figure B.2/1) to the preceding node.

B.3.2.1.5
Called party alerting

The MGCF shall request the IM-MGW to provide an awaiting answer indication (ringing tone) to the calling party using the Send Tone procedure (signals 21 and 22 in figure B.2/1) , when the first of the following conditions is satisfied: 

-
the MGCF receives the first 180 Ringing message

-
Timer T i/w1 expires

-
Timer T i/w2 expires

B.3.2.1.6
Called party answer

When the MGCF receives a 200 OK message (signal 23 in figure B.2/2), it shall request the IM-MGW to stop providing the ringing tone to the calling party using the Stop Tone procedure (signals 26 and 27 in figure B.2/2).

B.3.2.1.7
Through-Connection

During the Prepare Bearer procedure, the MGCF shall either use the Change Through-Connection procedure to request the IM-MGW to backward through-connect the BICC termination, or the MGCF shall use this procedure to both-way through-connect the BICC termination already on this stage (signals 11 and 12 in figure B.2/1). During the Reserve IMS Connection Point procedure, the MGCF shall use the Change IMS Through-Connection procedure to request the IM-MGW to backward through-connect the IMS termination (signals 2 and 3 in figure B.2/1).

When the MGCF receives the SIP 200 OK(INVITE) (signal 23 in figure B.2/2), it requests the IM-MGW to both-way through-connect the terminations using the Change IMS Through-Connection or Change Through-Connection procedures (signals 28 and 29 in figure B.2/2), unless those terminations are already both-way through-connected.

B.3.2.1.8
Codec handling

The IM-MGW may include a speech transcoder based upon the speech coding information provided to each termination. 

B.3.2.1.9
Failure handling in MGCF

If any procedure between the MGCF and the IM-MGW is not completed successfully, the default action by the MGCF is to release the session as described in clause 9.2.6. If the MGCF receives a Bearer Released procedure from the IM-MGW the default action by the MGCF is to release the session, as described in clause 9.2.7.

Note:
As an implementation option the MGCF may also decide for example to only release the resources in the IM-MGW that caused the failure, possibly select a new IM-MGW for the connection and continue the call establishment using new resources in the selected IM-MGW but such handling is outside of the scope of the present document.

B.3.2.1.10
Message sequence chart

Figures B.2/1 and B.2/2 show the message sequence chart for the CS network originating session with BICC forward bearer establishment with fast set-up and bearer control tunnelling. 
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Figure B.2/1: Basic CS Network Originating Session, 
BICC forward bearer establishment with fast set-up and bearer control tunnelling
 (message sequence chart)
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Figure B.2/2: Basic CS Network Originating Session, 
BICC forward bearer establishment with fast set-up and bearer control tunnelling
 (message sequence chart continued)

B.3.3
CS network initiated mid-call codec negotiation

Figure B.3 shows the CS network initiated mid-call codec negotiation procedure interworking with the IM CN subsystem.  When the MGCF selects the codecs for the CS network and the IM CN subsystem (after signal 3 in figure B.3), the MGCF shall modify the CS network termination and the IM CN subsystem termination on the IM-MGW to conform to the newly selected configuration data on the two interfaces.  The MGCF may optionally perform bearer operations (not shown) at the IM-MGW before interworking the initial codec modification request (signal 2 in figure B.3) to determine new connection information, if necessary, or to verify resource availability.  

[image: image4.wmf]IM-MGW

MGCF

2. 

SIP

: re-INVITE

[supported codec list 2]

1. 

BICC

: 

APM [supported codec list 1]

6. 

H.248

: MOD.req [Context ID = C1, Termination ID = T2]

7. 

H.248

: MOD.resp [Context ID = C1, Termination ID = T2]

3. 

S

IP

:200 OK (INVITE)

[selected codec 2]

8. 

SIP

: ACK

4. 

H.248

: MOD.req Context ID = C1,Termination ID = T1]

  5. 

H.248

: MOD.resp [Context ID = C1, Termination ID = T1 ]

10. 

BICC

: 

APM [action = successful codec modification]

9. 

BICC

: 

APM

 [selected codec 1]


Figure B.3: CS network initiated mid-call codec negotiation
 (message sequence chart)

B.3.4
IM CN subsystem initiated mid-call codec negotiation

Figure B.4 shows the IM CN subsystem initiated mid-call codec negotiation procedure interworking with a BICC CS network.  When the MGCF selects the codecs for the CS network and the IM CN subsystem (after signal 3 in figure B.4), the MGCF shall modify the CS network termination and the IM CN subsystem termination on the IM-MGW to conform to the newly selected configuration data on the two interfaces.  The MGCF may optionally perform bearer operations (not shown) at the IM-MGW before interworking the initial codec modification request (signal 2 in figure B.3) to determine new connection information, if necessary, or to verify resource availability.  


[image: image5.wmf]IM-MGW

MGCF

1. 

SIP

: re-INVITE

[supported codec list 1]

2. 

BICC

: 

APM [supported codec list 2]

6. 

H.248

: MOD.req [Context ID = C1, Termination ID = T2]

7. 

H.248

: MOD.resp [Context ID = C1, Termination ID = T2]

9. 

S

IP

:200 OK (INVITE)

[selected codec 1]

10. 

SIP

: ACK

4. 

H.248

: MOD.req Context ID = C1,Termination ID = T1]

  5. 

H.248

: MOD.resp [Context ID = C1, Termination ID = T1 ]

8. 

BICC

: 

APM [action = successful codec modification]

3. 

BICC

: 

APM [supported codec list 2]


Figure B.4: IM CN subsystem initiated mid-call codec negotiation
 (message sequence chart)
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