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This contribution includes normal speech handling via codec for sections 6 and 8 of the 3G TS 23.205 version 1.1.0.

General codec handling is described for UTRAN speech calls.

For RAN access in UTRAN, speech coding is supplied via the codec IE to the access bearer termination. 

For the network bearer termination, the speech coding is supplied in Bearer Service Characteristic IE.

****First Modified Section ****
6
Call Establishment

NOTE1: 
All message sequence charts in this clause are examples.  All valid call establishment message sequences can be derived from the example message sequences and associated message pre-conditions. 

NOTE2: 
The continuity indication in the IAM is not used to indicate that a continuity check will be performed on the current leg of the call, but it is used to indicate that a Continuity message can be expected as a result of a continuity check on a preceding ISUP circuit, or establishment of a preceding bearer connection.

6.1 Basic Mobile Originating Call

6.1.1
Forward bearer establishment

The mobile originating call shall be established in accordance with 3GPP TS 23.108 [33]. The following paragraphs describe the additional requirements for the bearer independent CS core network. If an out-of-band transcoder control is applied for a speech call that shall be performed in accordance with 3GPP TS 23.153 [3].

MGW selection

The MSC server shall select a MGW for the bearer connection before it performs the access bearer assignment or the network side bearer establishment. This may happen either before sending the Initial Address message or after receiving the Bearer Information message. In the latter case, the MGW selection may be based on a possibly received MGW-id from the succeeding node. (Bullet 1 or bullet 2 in figure 6.2)

Initial addressing

The MSC server indicates in the Initial Address message that forward bearer establishment is to be used. . If access bearer assignment has not been completed, t he MSC server indicates that the Continuity message will follow. The MSC server provides the bearer characteristics to the succeeding node in the Initial Address message. If the MGW is selected at earlier stage the MGW-id may also be provided to the Initial Address message. (Bullet 1 in figure 6.2)

Network side bearer establishment

The MSC server shall either select bearer characteristics or requests the MGW to select and provide the bearer characteristics for the network side bearer connection before sending the Initial address message. In latter case the MSC server uses Prepare Bearer procedure to request the MGW to select the bearer characteristics. After the succeeding node has provided a bearer address, a binding reference in the Bearer Information message the MSC server uses the Establish Bearer procedure to request the MGW to establish a bearer towards the destination MGW. The MSC server provides the MGW with the bearer address, the binding reference and the bearer characteristics. (Bullet 2 in figure 6.2)

Access bearer assignment

The MSC server shall select bearer characteristics for the access bearer. 

For UTRAN, before the MSC server starts the access bearer assignment, the MSC server requests the MGW to prepare for the access bearer establishment using the Prepare Bearer procedure. The MSC server requests the MGW to provide a bearer address and a binding reference, and provides the MGW with the bearer characteristics. For speech calls, the MSC server shall provide the MGW with the speech coding information for the bearer. For a non-speech call the MSC server also provides the MGW with a PLMN Bearer Capability [4]. After the MGW has replied with the bearer address and the binding reference the MSC server requests access bearer assignment using the provided bearer address and binding reference. (Bullet 3 in figure 6.2) 

For GERAN, before the MSC server starts the access bearer assignment, the MSC server uses the Reserve Circuit procedure to seize a TDM circuit. For a non-speech call the MSC server also provides the MGW with a PLMN Bearer Capability [4]. After the MGW has replied to the TDM circuit seizure, the MSC server requests access bearer assignment. (Bullet 4 in figure 6.2) 

Framing protocol initialisation

In 3GPP CS CN speech and data shall be carried using the Iu/Nb User Plane Protocol. The specification for the Iu UP protocol is defined in [36] and the Nb UP Protocol in [15]. The Iu/Nb UP Protocol is established through the CN in a forward direction, independently of the bearer establishment direction. The MGW derives the forward direction from information sent by the MSC server within the above Establish Bearer and Prepare Bearer procedures [14].

Confirmation of bearer establishment

If the Initial Address message, which was sent to the succeeding node, indicated that the Continuity message will follow, the MSC server sends the Continuity message when the access bearer assignment has been completed. (Bullet 5 in figure 6.2)

Through-connection

During the Prepare Bearer or Reserve Circuit, and Establish Bearer procedures, the MSC server requests the MGW to through-connect the bearer terminations in such a manner that the bearer will be backward through-connected. (Bullet 2, and bullet 3 or 4 in figure 6.2)

On reception of the answer indication, the MSC server requests the MGW to both-way through-connect the bearer using the Change Through-Connect procedure. (Bullet 6 in figure 6.2)

Interworking function

An interworking function may be used by the MGW based on the PLMN Bearer Capability [4] of the bearer termination. The activation of the possible interworking function in both bearer terminations will be requested by the MSC server at reception of the answer indication using the Activate Interworking Function procedure. (Bullet 6 in figure 6.2)

Codec handling

The MGW may include a speech transcoder based upon the speech coding information provided to each bearer termination.  
Voice Processing function

A voice processing function located on the MGW may be used to achieve desired acoustic quality on the bearer terminations. The activation of voice processing functions in the bearer terminations shall be requested by the MSC server. For non-speech calls, the MSC server has the ability to direct the MGW to disable voice processing functions. (Bullet 6 in figure 6.2)

Failure handling in MSC server

If any of the procedure towards the MGW is not completed successfully or the MSC server receives a Bearer Released procedure from the MGW, the call shall be cleared as described in section 7.3 (G)MSC server initiated call clearing or in section 7.4 MGW initiated call clearing. Alternatively, the MSC server may only release the resources in the MGW that caused the failure, possibly select a new MGW for the bearer connection and continue the call establishment using a new resources in the selected MGW.

Example

The figure 6.1 below shows the network model for the mobile originating call. The ‘squared’ line represents the call control signalling. The ‘dotted’ line represents the bearer control signalling (not applicable in A-interface) and the bearer. The MSC server seizes one context with two bearer terminations in the MGW. The bearer termination T1 is used for the bearer towards the RNC/BSC and the bearer termination T2 is used for the bearer towards the succeeding MGW.


[image: image1.wmf]MSC

C1

T1

T2

    

MGW

RNC/BSC


Figure 6.1 Basic Mobile Originating Call, Forward Bearer Establishment (network model)

The figure 6.2 below shows the message sequence chart example for the mobile originating call. In the example the MSC server requests seizure of the network side bearer termination and establishment of the bearer when the Bearer Information message is received from the succeeding node. After the network side bearer termination is seized the MSC server requests seizure of the access side bearer termination. At answer the MSC server requests to both-way through-connect the bearer terminations. The possible activation of the interworking function in both terminations is requested by the MSC server at answer. The possible activation of the voice processing functions for the bearer terminations is requested by the MSC server.
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 Figure 6.2/1 Basic Mobile Originating Call, Forward Bearer Establishment (message sequence chart)
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Figure 6.2/2 Basic Mobile Originating Call, Forward Bearer Establishment (message sequence chart continue)

6.1.2
Backward bearer establishment

The basic mobile originating call shall be established in accordance with 3GPP TS 23.108 [33]. The following paragraphs describe the additional requirements for the bearer independent CS core network. If an out-of-band transcoder control is applied for a speech call that shall be performed in accordance with 3GPP TS 23.153 [3].

MGW selection
The MSC server shall select a MGW for the bearer connection before it performs the access bearer assignment or the network side bearer establishment. This happens before sending the Initial Address message. (Bullet 1 or 2 in figure 6.4)

Network side bearer establishment

The MSC server shall either select preferred bearer characteristics or requests the MGW to select and provide the bearer characteristics for the network side bearer connection before sending the Initial address message. The MSC server requests the MGW to prepare for the network side bearer establishment using the Prepare Bearer procedure. The MSC server requests the MGW to provide a bearer address and a binding reference, and provides the MGW with the preferred bearer characteristics or requests the MGW to select and provide the bearer characteristics (bullet 3 in figure 6.4). After the MGW has replied with the bearer address, the binding reference and the bearer characteristics (if requested), the MSC server sends the Initial Address message to the succeeding node. 

Initial addressing

The MSC server indicates in the Initial Address message that backward bearer establishment is to be used. If access bearer assignment has not been completed, the MSC server indicates that the Continuity message will follow The MSC server provides the bearer characteristics, the bearer address and the binding reference to the succeeding node in the Initial Address message. The MSC server may also provide the MGW-id to the Initial Address message. (Bullet 4 in figure 6.4)

Access bearer assignment

The MSC server shall select bearer characteristics for the access bearer. 

For UTRAN, before the MSC server starts the access bearer assignment, the MSC server requests the MGW to prepare for the access bearer establishment using the Prepare Bearer procedure. The MSC server requests the MGW to provide a bearer address and a binding reference, and provides the MGW with the bearer characteristics. For speech calls, the MSC server shall provide the MGW with the speech coding information for the bearer. For a non-speech call the MSC server also provides the MGW with a PLMN Bearer Capability [4]. After the MGW has replied with the bearer address and the binding reference the MSC server requests access bearer assignment using the provided bearer address and binding reference. (Bullet 1 in figure 6.4)

For GERAN, before the MSC server starts the access bearer assignment, the MSC server uses the Reserve Circuit procedure to seize a TDM circuit. For a non-speech call the MSC server also provides the MGW with a PLMN Bearer Capability [4]. After the MGW has replied the TDM circuit seizure the MSC server requests access bearer assignment. (Bullet 2 in figure 6.4)

Framing protocol initialisation

In 3GPP CS CN speech and data shall be carried using the Iu/Nb User Plane Protocol. The specification for the Iu UP protocol is defined in [36] and the Nb UP Protocol in [15]. The Iu/Nb UP Protocol is established through the CN in a forward direction, independently of the bearer establishment direction. The MGW derives the forward direction from information sent by the MSC server within the above Establish Bearer and Prepare Bearer procedures [14].

Confirmation of bearer establishment

If the Initial Address message was sent to the succeeding node indicating that the Continuity message will follow, the MSC server sends the Continuity message when the access bearer assignment has been completed.

Through-connection

During the Prepare Bearer or Reserve Circuit procedures, the MSC server requests the MGW to through-connect the bearer terminations in such a manner that the bearer will be backward through-connected. . (Bullet 1 or 2, and bullet 3 in figure 6.4)

On reception of the answer indication, the MSC server requests the MGW to both-way through-connect the bearer using the Change Through-Connect procedure. (Bullet 5 in figure 6.4)

Interworking function

An interworking function may be used by the MGW based on the PLMN Bearer Capability [4] of the bearer termination. The activation of the possible interworking function in both bearer terminations will be requested by the MSC server at reception of the answer indication using the Activate Interworking Function procedure. (Bullet 5 in figure 6.4) 
Codec handling

The MGW may include a speech transcoder based upon the speech coding information provided to each bearer termination.  
Voice Processing function

A voice processing function located on the MGW may be used to achieve desired acoustic quality on the bearer terminations. The activation of voice processing functions in the bearer terminations shall be requested by the MSC server. For non-speech calls, the MSC server has the ability to direct the MGW to disable voice processing functions. (Bullet 5 in figure 6.4)

Failure handling in MSC server

If any of the procedure towards the MGW is not completed successfully, the call shall be cleared as described in section 7.3 (G)MSC server initiated call clearing. Alternatively, the MSC server may only release the resources in the MGW that caused the failure, possibly select a new MGW for the bearer connection and continue the call establishment using a new resources in the selected MGW.

Example

The figure 6.3 below shows the network model for the mobile originating call. The ‘squared’ line represents the call control signalling. The ‘dotted’ line represents the bearer control signalling (not applicable in A-interface) and the bearer. The MSC server seizes one context with two bearer terminations in the MGW. The bearer termination T1 is used for the bearer towards the RNC/BSC and the bearer termination T2 is used for the bearer towards the succeeding MGW.
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Figure 6.3 Basic Mobile Originating Call, Backward Bearer Establishment (network model)

The figure 6.4 below shows the message sequence chart example for the mobile originating call. In the example the MSC server requests seizure of the access side bearer termination and network side bearer termination. As the access bearer assignment has been completed before the Initial Address message, no Continuity message will be sent. At answer the MSC server requests the MGW to both-way through-connect the bearer terminations. The possible activation of the interworking function in both bearer terminations will be requested by the MSC server at answer. The possible activation of the voice processing functions for the bearer terminations is requested by the MSC server.
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            Figure 6.4/1 Basic Mobile Originating Call, Backward Bearer Establishment (message sequence chart)
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Figure 6.4/2 Basic Mobile Originating Call, Backward Bearer Establishment (message sequence chart continue)

6.2 Basic Mobile Terminating Call

6.2.1
Forward bearer establishment

The basic mobile terminating call shall be established in accordance with 3GPP TS 23.108. The following paragraphs describe the additional requirements for the bearer independent CS core network. If an out-of-band transcoder control is applied for a speech call that shall be performed in accordance with 3GPP TS 23.153.

6.2.1.1 GMSC server

MGW selection

The GMSC server shall select a MGW for the bearer connection before it performs the incoming side bearer establishment or the outgoing side bearer establishment. This may happen either before sending the Initial Address message or after receiving the Bearer Information message. If the GMSC server received a MGW-id from the preceding node and/or from the succeeding node, those may be used for the MGW selection. (Bullet 1 or bullet 4 in figure 6.6)

NOTE: As an implementation option, if there is no need for the GMSC server to manipulate the bearer, the GMSC server may perform call control signalling without any associated MGW. In that case the bearer related information shall be provided transparently through the GMSC server.

Initial addressing

The GMSC server indicates in the Initial Address message that forward bearer establishment is to be used. The GMSC server also indicates in the Initial Address message that the Continuity message will follow, if and only if, either of the following condition is satisfied before sending the Initial Address message:

1. If the incoming Initial Address message indicated that the Continuity message will follow, no Continuity message has been received.

2. If the GMSC server selected a MGW, a notification of successful bearer establishment in the incoming side has not been received from the MGW. 

The GMSC server provides the bearer characteristics to the succeeding node in the Initial Address message. If the MGW is selected at early stage the MGW-id may also be provided to the Initial Address message. (Bullet 1 in figure 6.6)

Outgoing side bearer establishment

The GMSC server shall either select bearer characteristics or requests the MGW to select and provide the bearer characteristics for the outgoing side bearer connection before sending the Initial address message. In latter case the GMSC server uses Prepare Bearer procedure to request the MGW to select the bearer characteristics. After the GMSC server has received a bearer address and a binding reference in the Bearer Information message from the succeeding node the GMSC server requests the MGW to establish a bearer to the given destination MGW using the Establish Bearer procedure. The GMSC server provides the MGW with the bearer address, the binding reference and the bearer characteristics. (Bullet 4 in figure 6.6)

Incoming side bearer establishment

The GMSC server requests the MGW to prepare for the incoming side bearer establishment using the Prepare Bearer procedure. The GMSC server requests the MGW to provide a bearer address, a binding reference and to notify when the bearer is established (bullet 5 in figure 6.6). The GMSC server also provides the MGW with the bearer characteristics that was received from the preceding node in the Initial Address message. After the MGW has replied with the bearer address and the binding reference, the GMSC server sends the Bearer Information message to the preceding node. The GMSC server may also include the MGW-id to the Bearer Information message.  (Bullet 6 in figure 6.6)

NOTE: The incoming side bearer establishment may take place either before or after HLR interrogation.

Framing protocol initialisation

In 3GPP CS CN speech and data shall be carried using the Iu/Nb User Plane Protocol. The specification for the Iu UP protocol is defined in [36] and the Nb UP Protocol in [15]. The Iu/Nb UP Protocol is established through the CN in a forward direction, independently of the bearer establishment direction. The MGW derives the forward direction from information sent by the MSC server within the above Establish Bearer and Prepare Bearer procedures [14].The notification of bearer establishment shall not be sent until the Iu/Nb UP has been initialised. 

Through Connection

In the Prepare Bearer and Establish Bearer procedures, the GMSC server requests the MGW to both-way through-connect the bearer termination. (Bullet 4 and bullet 5 in figure 6.6)

Confirmation of bearer establishment

If the Initial address message, which was  sent to the succeeding node, indicated that the Continuity message will follow, the Continuity message shall be sent  when the following conditions are satisfied:

1. If the incoming Initial Address message indicated that the Continuity message will follow, a Continuity message has been received from the preceding node. (Bullet 8 in figure 6.6)

2. If the GMSC server selected a MGW, a notification of successful bearer establishment in the incoming side has been received from the MGW. (Bullet 7 in figure 6.6)

Voice Processing function

A voice processing function located on the MGW may be used to achieve desired acoustic quality on the bearer terminations. The activation of voice processing functions in the bearer terminations shall be requested by the GMSC server. For non-speech calls, the GMSC server has the ability to direct the MGW to disable voice processing functions. (Bullet 13 in figure 6.6) The voice activation request from the GMSC server to MGWa may be issued as soon as Bullet 8 in figure 6.6, and may be issued as late as Bullet 13 in figure 6.6 as illustrated.

Failure handling in GMSC server

If any of the procedure towards the MGW is not completed successfully or the GMSC server receives a Bearer Released procedure from the MGW, the call shall be cleared as described in section 7.3 (G)MSC server initiated call clearing or in section 7.4 MGW initiated call clearing. Alternatively, the GMSC server may only release the resources in the MGW that caused the failure, possibly select a new MGW for the bearer connection and continue the call establishment using a new resources in the selected MGW.

6.2.1.2
MSC server

Call setup

The MSC server indicates to the UE in SETUP message that early access bearer assignment is used in order to establish the bearer end-to-end before the UE starts alerting, if and only if, either of the following condition is satisfied before sending the SETUP message (bullet 2 in figure 6.6): 

1. If the Initial Address message indicated that the Continuity message will follow, no Continuity message has been received.

2. A notification of successful bearer establishment in the network side has not been received from the MGW. 

MGW selection 

The MSC server shall select a MGW for the bearer connection before it performs the network side bearer establishment or the access bearer assignment. This happens latest after the UE has sent the Call Confirmed message. If the MSC server received a MGW-id from the preceding node that may be used for the MGW selection. (Bullet 3 in figure 6.6)

Network side bearer establishment 

The MSC server requests the MGW to prepare for the network side bearer establishment using the Prepare Bearer procedure. The MSC server requests the MGW to provide a bearer address, a binding reference and to notify when the bearer is established (bullet 3 in figure 6.6). The MSC server also provides the MGW with the bearer characteristics that was received from the preceding node in the Initial Address message. After the MGW has replied with the bearer address and the binding reference, the MSC server provides the Bearer Information message to the preceding node. The MSC server may also provide the MGW-id to the Bearer Information message.

Access bearer assignment

The access bearer assignment may be started when the following conditions are satisfied:

1. If the incoming Initial Address message indicated that the Continuity message will follow, a Continuity message has been received from the preceding node. 

2. A notification of successful bearer establishment in the network side has been received from the MGW. (Bullet 6 in figure 6.6)

The MSC server shall select bearer characteristics for the access bearer. 

For the access bearer assignment in UTRAN the MSC server requests the MGW to prepare for the access bearer establishment using the Prepare Bearer procedure. The MSC server requests the MGW to provide a bearer address and a binding reference, and provides the MGW with the bearer characteristics. For speech calls, the MSC server shall provide the MGW with the speech coding information for the bearer. For a non-speech call the MSC server also provides the MGW with a PLMN Bearer Capability [4]. After the MGW has replied with the bearer address and the binding reference the MSC server requests the access bearer assignment using the provided bearer address and the binding reference. (Bullet 9 in figure 6.6)

For GERAN, before the MSC server starts the access bearer assignment, the MSC server uses the Reserve Circuit procedure to seize a TDM circuit. For a non-speech call the MSC server also provides the MGW with a PLMN Bearer Capability [4]. After the MGW has replied the TDM circuit seizure the MSC server requests access bearer assignment. (Bullet 10 in figure 6.6) 

Framing protocol initialisation

In 3GPP CS CN speech and data shall be carried using the Iu/Nb User Plane Protocol. The specification for the Iu UP protocol is defined in [36] and the Nb UP Protocol in [15]. The Iu/Nb UP Protocol is established through the CN in a forward direction, independently of the bearer establishment direction. The MGW derives the forward direction from information sent by the MSC server within the above Establish Bearer and Prepare Bearer procedures [14]. The notification of bearer establishment shall not be sent until the Nb UP has been initialised.

Called party alerting 

For a speech call at reception of the Alerting message, the MSC server requests the MGW to provide a ringing tone to the calling party using the Send Tone procedure. (Bullet 11 in figure 6.6)

NOTE: Other kind of tones may be provided to the calling party at earlier stage of the call establishment.

Called party answer

For a speech call, at reception of the Connect message, the MSC server requests the MGW to stop providing the ringing tone to the calling party using the Stop Tone procedure. (Bullet 12 in figure 6.6)

Through Connection

In the Prepare Bearer and Reserve Circuit procedures, the MSC server requests the MGW to through-connect the bearer terminations in such a manner that the bearer will be not through-connected. (Bullet 3, and bullet 9 or 10 in figure 6.6)

At reception of the Connect message the MSC server requests the MGW to both-way through-connect the bearer using the Change Through-Connection procedure. (Bullet 12 in figure 6.6)

Interworking function

An interworking function may be used by the MGW based on the PLMN Bearer Capability [4] of the bearer termination. The activation of the possible interworking function in both bearer terminations will be requested by the MSC server at reception of the Connect message using the Activate Interworking Function procedure. (Bullet 12 in figure 6.6) 

Codec handling
The MGW may include a speech transcoder based upon the speech coding information provided to each bearer termination.   
Voice Processing function

A voice processing function located on the MGW may be used to achieve desired acoustic quality on the bearer terminations. The activation of voice processing functions in the bearer terminations shall be requested by the MSC server. For non-speech calls, the MSC server has the ability to direct the MGW to disable voice processing functions. (Bullet 12 in figure 6.6)

Failure handling in MSC server

If any of the procedure towards the MGW is not completed successfully, the call shall be cleared as described in section 7.3 (G)MSC server initiated call clearing. Alternatively, the MSC server may only release the resources in the MGW that caused the failure, possibly select a new MGW for the bearer connection and continue the call establishment using a new resources in the selected MGW.

Example

The figure 6.5 below shows the network model for the basic mobile terminating call. The ‘squared’ line represents the call control signalling. The ‘dotted’ line represents the bearer control signalling  (not applicable in A-interface) and the bearer. The MSC server seizes one context with two bearer terminations in the MGWb. The bearer termination T1 is used for the bearer towards the RNC/BSC and the bearer termination T2 is used for the bearer towards the GMSC server selected MGWa. The GMSC server seizes one context with two bearer terminations in the MGWa. The bearer termination T3 is used for the bearer towards the MSC server selected MGWb and the bearer termination T4 is used for the bearer towards the preceding MGW.
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Figure 6.5 Basic Mobile Terminating Call Forward Bearer Establishment (network model)

The figure 6.6 below shows the message sequence example for the basic mobile terminating call. In the example the GMSC server requests seizure of the outgoing side bearer termination and establishment of the bearer when the Bearer Information message is received from the MSC server. After the outgoing side bearer termination is seized the GMSC server requests seizure of the incoming side bearer termination. The MGW sends a notification of an established incoming side bearer. The MSC server requests seizure of the network side bearer termination when Call Confirmed message is received from the UE. The MGW sends a notification of an established network side bearer. When the Continuity message is received from the GMSC server, the MSC server requests seizure of the access side bearer termination. For a speech call the MSC server requests MGW to provide a ringing tone to the calling party at alerting. At answer the MSC server requests MGW to both-way through-connect the bearer. For a speech call the MSC server requests MGW to stop the ringing tone to the calling party at answer. The possible activation of the interworking function in both bearer terminations is requested by the MSC server at answer. The possible activation of the voice processing functions for the bearer terminations is requested by the (G)MSC server.
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Figure 6.6/1 Basic Mobile Terminating Call, Forward Bearer Establishment (message sequence chart)
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Figure 6.6/2 Basic Mobile Terminating Call, Forward Bearer Establishment (message sequence chart continue)

6.2.2
Backward bearer establishment

The basic mobile terminating call shall be established in accordance with 3GPP TS 23.108. The following paragraphs describe the additional requirements for the bearer independent CS core network. If an out-of-band transcoder control is applied for a speech call that shall be performed in accordance with 3GPP TS 23.153.

6.2.2.1 GMSC server

MGW selection

The GMSC server shall select a MGW for the bearer connection before it performs the incoming side bearer establishment or the outgoing side bearer establishment. This happens before sending the Initial Address message. If the GMSC server received a MGW-id from the preceding node, that may be used for the MGW selection. (Bullet 1 in figure 6.8)

NOTE: As an implementation option, if there is no need for the GMSC server to manipulate the bearer, the GMSC server may perform call control signalling without any associated MGW. In that case the bearer related information shall be provided transparently through the GMSC server.

Outgoing side bearer establishment 

The GMSC server shall either select preferred bearer characteristics or requests the MGW to select and provide the bearer characteristics for the outgoing side bearer connection before sending the Initial address message. The GMSC server requests the MGW to prepare for the outgoing side bearer establishment using the Prepare Bearer procedure. The GMSC server requests the MGW to provide a bearer address and a binding reference, and provides the MGW with the preferred bearer characteristics or requests the MGW to select and provide the bearer characteristics. (Bullet 1 in figure 6.8) After the MGW has replied with the bearer address and the binding reference, the GMSC server sends the Initial Address message to the succeeding node.

Initial addressing 

The GMSC server indicates in the Initial Address message that backward bearer establishment is to be used. The GMSC server also indicates in the Initial Address message that the Continuity message will follow, if and only if, either of the following condition is satisfied before sending the Initial Address message: 

1. If the incoming Initial Address message indicated that the Continuity message will follow, no Continuity message has been received.

2. If the GMSC server selected a MGW, a notification of successful bearer establishment in the incoming side has not been received from the MGW.

The GMSC server provides the bearer characteristics to the succeeding node in the Initial Address message. The MGW-id may also be provided to the Initial Address message. (Bullet 2 in figure 6.8)

Incoming side bearer establishment

The GMSC server requests the MGW to establish a bearer to the given destination MGW and to notify when the bearer is established using the Establish Bearer procedure. The GMSC server provides the MGW with the bearer address, the binding reference and the bearer characteristics that were received from the preceding node in the Initial Address message. (Bullet 3 in figure 6.8)

NOTE: The incoming side bearer establishment may take place either before or after HLR interrogation.

Framing protocol initialisation

In 3GPP CS CN speech and data shall be carried using the Iu/Nb User Plane Protocol. The specification for the Iu UP protocol is defined in [36] and the Nb UP Protocol in [15]. The Iu/Nb UP Protocol is established through the CN in a forward direction, independently of the bearer establishment direction. The MGW derives the forward direction from information sent by the MSC server within the above Establish Bearer and Prepare Bearer procedures [14]. The notification of bearer establishment shall not be sent until the Iu/Nb UP has been initialised.

Through Connection

In the Prepare Bearer and Establish Bearer procedures, the GMSC server requests the MGW to both-way through-connect the bearer termination. (Bullet 1 and bullet 3 in figure 6.8)

Confirmation of bearer establishment

If the Initial address message, which was sent to the succeeding node, indicated that the Continuity message will follow, the Continuity message shall be sent when the following conditions are satisfied:

1. If the incoming Initial Address message indicated that the Continuity message will follow, a Continuity message has been received from the preceding node.

2. If the GMSC server selected a MGW, a notification of successful bearer establishment in the incoming side has been received from the MGW. (Bullet 4 in figure 6.8)

Voice Processing function

A voice processing function located on the MGW may be used to achieve desired acoustic quality on the bearer terminations. The activation of voice processing functions in the bearer terminations shall be requested by the GMSC server. For non-speech calls, the GMSC server has the ability to direct the MGW to disable voice processing functions. (Bullet 12 in figure 6.8) The voice activation request from the GMSC server to MGWa may be issued as soon as Bullet 4 in figure 6.8, and may be issued as late as Bullet 12 in figure 6.8 as illustrated. 

Failure handling in GMSC server

If any of the procedure towards the MGW is not completed successfully or the GMSC server receives a Bearer Released procedure from the MGW, the call shall be cleared as described in section 7.3 (G)MSC server initiated call clearing or in section 7.4 MGW initiated call clearing. Alternatively, the GMSC server may only release the resources in the MGW that caused the failure, possibly select a new MGW for the bearer connection and continue the call establishment using a new resources in the selected MGW.

6.2.2.2 MSC server

Call setup 

The MSC server indicates to the UE in SETUP message that early access bearer assignment is used in order to establish the bearer end-to-end before the UE starts alerting, if and only if, either of the following condition is satisfied before sending the SETUP message (bullet 5 in figure 6.8): 

1. If the Initial Address message indicated that the Continuity message will follow, no Continuity message has been received.

2. A notification of successful bearer establishment in the network side has not been received from the MGW. 
MGW selection 

The MSC server shall select a MGW for the bearer connection before it performs the network side bearer establishment or the access bearer assignment. This happens latest after the UE has sent the Call Confirmed message. If the MSC server received a MGW-id from the preceding node that may be used for the MGW selection. (Bullet 6 in figure 6.8)

Network side bearer establishment 

The MSC server requests the MGW to establish a bearer to the given destination MGW and to notify when the bearer is established using the Establish Bearer procedure. The MSC server provides the MGW with the bearer address, the binding reference and the bearer characteristics that were received from the preceding node in the Initial Address message. (Bullet 6 in figure 6.8)

Access bearer assignment

The access bearer assignment may be started when the following conditions are satisfied:

1. If the incoming Initial Address message indicated that the Continuity message will follow, a Continuity message has been received from the preceding node.

2. A notification of successful bearer establishment in the network side has been received from the MGW. (Bullet 7 in figure 6.8)

The MSC server shall select bearer characteristics for the access bearer. 

For the access bearer assignment in UTRAN the MSC server requests the MGW to prepare for the access bearer establishment using the Prepare Bearer procedure. The MSC server requests the MGW to provide a bearer address and a binding reference and provides the MGW with the bearer characteristics. For speech calls, the MSC server shall provide the MGW with the speech coding information for the bearer. For a non-speech call the MSC server also provides the MGW with a PLMN Bearer Capability [4]. After the MGW has replied with the bearer address and the binding reference the MSC server requests the access bearer assignment using the provided bearer address and the binding reference. (Bullet 8 in figure 6.8)

For GERAN, before the MSC server starts the access bearer assignment, the MSC server uses the Reserve Circuit procedure to seize a TDM circuit. For a non-speech call the MSC server also provides the MGW with a PLMN Bearer Capability [4]. After the MGW has replied the TDM circuit seizure the MSC server requests access bearer assignment. (Bullet 9 in figure 6.8) 

Framing protocol initialisation

In 3GPP CS CN speech and data shall be carried using the Iu/Nb User Plane Protocol. The specification for the Iu UP protocol is defined in [36] and the Nb UP Protocol in [15]. The Iu/Nb UP Protocol is established through the CN in a forward direction, independently of the bearer establishment direction. The MGW derives the forward direction from information sent by the MSC server within the above Establish Bearer and Prepare Bearer procedures [14]. The notification of bearer establishment shall not be sent until the Nb UP has been initialised. 

Called party alerting 

For a speech call, at reception of the Alerting message, the MSC server requests the MGW to provide a ringing tone to the calling party using the Send Tone procedure. (Bullet 10 in figure 6.8) 

NOTE: Other kind of tones may be provided to the calling party at earlier stage of the call establishment.

Called party answer

For a speech call, at reception of the Connect message, the MSC server requests the MGW to stop providing the ringing tone to the calling party using the Stop Tone procedure. (Bullet 11 in figure 6.8)

Through Connection

In the Prepare Bearer or Reserve Circuit, and Establish Bearer procedures the MSC server requests the MGW to through-connect the bearer terminations in such a manner that the bearer will be not through-connected. (Bullet 6, and bullet 8 or 9 in figure 6.8)

At reception of the Connect message the MSC server requests the MGW to both-way through-connect the bearer using the Change Through-Connection procedure. (Bullet 11 in figure 6.8)

Interworking function for a data call 

An interworking function may be used by the MGW based on the PLMN Bearer Capability [4] of the bearer termination. The activation of the possible interworking function in both bearer terminations will be requested by the MSC server at reception of the Connect message using the Activate Interworking Function procedure. (Bullet 11 in figure 6.8)

Codec handling

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

Voice Processing function

A voice processing function located on the MGW may be used to achieve desired acoustic quality on the bearer terminations. The activation of voice processing functions in the bearer terminations shall be requested by the MSC server. For non-speech calls, the MSC server has the ability to direct the MGW to disable voice processing functions. (Bullet 11 in figure 6.8)

Failure handling in MSC server

If any of the procedure towards the MGW is not completed successfully or the MSC server receives a Bearer Released procedure from the MGW, the call shall be cleared as described in section 7.3 (G)MSC server initiated call clearing or in section 7.4 MGW initiated call clearing. Alternatively, the MSC server may only release the resources in the MGW that caused the failure, possibly select a new MGW for the bearer connection and continue the call establishment using a new resources in the selected MGW.

Example

The figure 6.7 below shows the network model for the basic mobile terminating call. The ‘squared’ line represents the call control signalling. The ‘dotted’ line represents the bearer control signalling  (not applicable in A-interface) and the bearer. The MSC server seizes one context with two bearer terminations in the MGWb. The bearer termination T1 is used for the bearer towards the RNC/BSC and the bearer termination T2 is used for the bearer towards the GMSC server selected MGWa. The GMSC server seizes one context with two bearer terminations in the MGWa. The bearer termination T3 is used for the bearer towards the MSC server selected MGWb and the bearer termination T4 is used for the bearer towards the preceding MGW.
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Figure 6.7 Basic Mobile Terminating Call, Backward Bearer Establishment (network model)

The figure 6.8 below shows the message sequence example for the basic mobile terminating call. In the example the GMSC server requests seizure of the incoming side bearer termination and establishment of the bearer first. After a notification of incoming side bearer establishment has been received from the MGW, the GMSC server requests seizure of the outgoing side bearer termination. The MSC server requests seizure of the network side bearer termination and establishment of the bearer when the Call Confirmed message is received from the UE. After a notification of the network side bearer establishment has been received from the MGW the MSC server requests seizure of the access side bearer termination. For a speech call the MSC server requests MGW to provide a ringing tone to the calling party at alerting. At answer the MSC server requests MGW to both-way through-connect the bearer. For a speech call the MSC server requests MGW to stop the ringing tone to the calling party at answer. The possible activation of the interworking function in both bearer terminations is requested by the MSC server at answer. The possible activation of the voice processing functions for the bearer terminations is requested by the (G)MSC server.
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Figure 6.8/1 Basic Mobile Terminating Call, Backward Bearer Establishment (message sequence chart)
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Figure 6.8/2 Basic Mobile Terminating Call, Backward Bearer Establishment (message sequence chart continue)

****Next Modified Section ****
8 Handover

NOTE: 
All message sequence charts in this clause are examples.  All valid handover message sequences can be derived from the example message sequences and associated message pre-conditions.

8.1
Intra-MSC SRNS Relocation

The procedures specified in 3GPP TS 23.009 for ‘Intra-3G_MSC SRNS Relocation’ shall be followed. The following paragraphs describe the additional requirements for the bearer independent CS core network. 

Relocation Required:

When the Relocation Required message is received, the MSC server requests the MGW to provide a binding reference and a bearer address, using the Prepare Bearer procedure. For speech calls, the MSC server shall provide the MGW with the speech coding information for the bearer. For non-speech calls the MSC server also provides the MGW with the same PLMN Bearer Capability [4] as was provided at the last RAB assignment. The MSC server uses the Change Flow Direction Procedure to request the MGW to set the Handover Device to initial state. The MSC server sends the Relocation Request message to the RNC-B containing the bearer address and binding reference. (Bullet 1 in figure 8.2.)

Relocation Command/Relocation Detect:

At sending of Relocation Command message or alternatively at receiving of Relocation Detect message the MSC server uses the Change Flow Direction procedure to requests the MGW to set the Handover Device to intermediate state. (Bullet 2 in figure 8.2.)

Relocation Complete:

At receiving of Relocation Complete message the MSC server requests the RNC-A to release the IU and requests the MGW to set the Handover Device to its final state by removing the bearer termination towards the RNC-A, using the Release Termination procedure. (Bullet 3 in figure 8.2.)

Interworking function:

The interworking functions used by the MGW before relocation will be used also after relocation.
Codec handling

The MGW may include a speech transcoder based upon the speech coding information provided to each bearer termination.  
Handling of multiple bearers (multicall):

If the UE is engaged with multiple bearers all procedures related to the handling of bearers and terminations described for the relocation of a single bearer shall be repeated for each bearer.

Failure Handling in MSC server:

When a procedure between the MSC server and the MGW fails the MSC server will handle the failure as an internal error. 3GPP TS 23.009 and 29.010 shall be followed. If MGW resources have been already seized at the target access side then the resources shall be released using the Release Termination procedure. If the call shall be cleared then it is handled as described in section 7.3.

Example

The figure 8.1 below shows the network model for the Intra-MSC SRNS Relocation. The 'squared' line represents the call control signalling. The 'dotted' line represents the bearer control signalling and the bearer. The bearer termination T1 is used for the bearer towards RNC-A, bearer termination T3 is used for the bearer towards RNC-B and the bearer termination T2 is used for the bearer towards the succeeding/preceding MGW.
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Figure 8.1 Intra-MSC SRNS Relocation (network model)

The figure 8.2 below shows the message sequence example for the Intra-MSC SRNS Relocation. 
It is assumed that the Handover Device is located in the MGW selected for the call establishment by the MSC server, which controls the call, the mobility management and the radio resources. Also assumed that only one bearer has been established towards RNC-A.
In the example the MSC server requests seizure of RNC-B side bearer termination with specific flow directions. The MSC server orders the establishment of the bearer by sending Relocation Request towards RNC-B. When the relocation is detected in RNC-B the MSC server requests to change the flow directions between the terminations within the context. When MSC server receives Relocation Complete indication from RNC-B it orders RNC-A to release the IU. This action causes release of the bearer between the RNC and the MGW. Finally the MSC server requests the MGW to release RNC-A side bearer termination.
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 Figure 8.2/1 Intra-MSC SRNS Relocation (message sequence chart)
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Figure 8.2/2 Intra-MSC SRNS Relocation (message sequence chart)

8.2
Basic Inter-MSC SRNS Relocation

The procedures specified in 3GPP TS 23.009 for ‘Basic Relocation Procedure Requiring a Circuit Connection between 3G_MSC‑A and 3G_MSC‑B’ shall be followed. The following paragraphs describe the additional requirements for the bearer independent CS core network.

8.2.1
MSC-A/MGW-A

Bearer establishment between MGW-A and MGW-B:

The bearer establishment is handled as described at Basic Mobile Originating Call, using either forward or backward bearer establishment. The differences are that for non-speech calls,  MSC-A server also provides MGW-A with the same PLMN Bearer Capability [4] as were provided at the last RAB assignment and the MSC-A server also uses the Change Flow Direction Procedure to request the MGW-A to set the Handover Device to initial state (bullet 3 in figure 8.4).

Relocation Command/Relocation Detect:

At sending of Relocation Command message or alternatively at receiving of Relocation Detect message the MSC-A server uses the Change Flow Direction procedure to requests the MGW-A to set the Handover Device to intermediate state. (Bullet 4 in figure 8.4.)

Relocation Complete:

At receiving of Relocation Complete message, the MSC-A server requests the RNC-A to release the IU and requests the MGW-A to set the Handover Device to its final state by removing the bearer termination towards the RNC-A, using the Release Termination procedure. (Bullet 5 in figure 8.4.)

Interworking function:

The interworking functions used by MGW-A before relocation will be used also after relocation.
Handling of multiple bearers (multicall):

If the UE is engaged with multiple bearers all procedures related to the handling of bearers and terminations described for the relocation of a single bearer shall be repeated for each bearer.

Failure Handling in MSC server:

When a procedure between the MSC-A server and the MGW-A fails the MSC-A server will handle the failure as an internal error. TS 23.009 and TS 29.010 shall be followed. If MGW-A resources have been already seized for the bearer towards MGW-B then the resources shall be released using the Release Termination procedure. The call towards MSC-B server shall be cleared as described in section 7.3. If the original call shall be cleared then it is handled as described in section 7.3.

8.2.2
MSC-B/MGW-B

MGW selection:

The MSC-B server selects a MGW when it receives Prepare Handover Request message. (Bullet 1 in figure 8.4.)

Bearer establishment towards RNC-B:

When the MSC-B server has selected the MGW-B it requests the MGW-B to provide a binding reference and a bearer address, using the Prepare Bearer procedure. For speech calls, the MSC server shall provide the MGW with the speech coding information for the bearer. The MSC-B server sends the Relocation Request message to the RNC-B containing the bearer addresses and binding references. (Bullet 2 in figure 8.4.)

Bearer establishment between MGW-A and MGW-B:

The bearer establishment is handled as described at Basic Mobile Terminating Call, using either forward or backward bearer establishment.

Codec handling

The MGW may include a speech transcoder based upon the speech coding information provided to each bearer termination.  
Handling of multiple bearers (multicall):

If the UE is engaged with multiple bearers all procedures related to the handling of bearers and terminations described for the relocation of a single bearer shall be repeated for each bearer.

Failure Handling in MSC server:

When a procedure between the MSC-B server and the MGW-B fails the MSC-B server will handle the failure as an internal error. TS 23.009 and TS 29.010 shall be followed. If MGW-B resources have been already seized at the target access side then the resources shall be released using the Release Termination procedure. The call from MSC-A server shall be released as described at section 7.1.

Example

The figure 8.3 below shows the network model for the Basic Inter-MSC SRNS Relocation. The 'squared' line represents the call control signalling. The 'dotted' line represents the bearer control signalling and the bearer. In MGW-A the bearer termination T1 is used for the bearer towards RNC-A, bearer termination T3 is used for the bearer towards MGW-B, and the bearer termination T2 is used for the bearer towards the succeeding/preceding MGW. In MGW-B the bearer termination T4 is used for the bearer towards RNC-B, bearer termination T5 is used for the bearer towards MGW-A.
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Figure 8.3 Basic Inter-MSC SRNS Relocation (network model)

The figure 8.4 below shows the message sequence example for the Basic Inter-MSC SRNS Relocation. 
It is assumed that the Handover Device is located in the MGW (MGW-A) selected for the call establishment by the MSC server (MSC-A server) which controls the call, the mobility management and the radio resources. Also assumed that only one bearer has been established towards RNC-A.
In the example the MSC-B server requests MGW-B to seize RNC-B side bearer. MSC-B server orders the establishment of the bearer towards RNC-B by sending Relocation Request.  The call is established between MSC-A and MSC-B servers, and the bearer is established between MGW-A and MGW-B. When the relocation is detected in RNC-B the MSC-A server requests to change the flow directions between the terminations within the context in MGW-A. When MSC-A server receives Relocation Complete indication from MSC-B server it orders RNC-A to release the IU. This action causes release of the bearer between RNC-A and the MGW-A. Finally MSC-A server requests MGW-A to remove RNC-A side bearer termination.
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Figure 8.4/2 Basic Inter-MSC SRNS Relocation (message sequence chart)

8.3
Subsequent Inter-MSC SRNS Relocation back to the Anchor MSC

The procedures specified in 3GPP TS 23.009 for ‘Subsequent Relocation from 3G_MSC‑B to 3G_MSC‑A requiring a Circuit Connection between 3G_MSC‑A and 3G_MSC‑B’ shall be followed. The following paragraphs describe the additional requirements for the bearer independent CS core network. 

MSC-A/MGW-A

Relocation Required:

When the Relocation Required message is received, the MSC-A server requests the MGW-A to provide a binding reference and a bearer address for each established bearer, using the Prepare Bearer procedure. For speech calls, the MSC server shall provide the MGW with the speech coding information for the bearer. For a non-speech calls the MSC-A server also provides the MGW-A with the same PLMN Bearer Capability [4] as was provided at the last access bearer assignment. The MSC server uses the Change Flow Direction Procedure to request the MGW to set the Handover Device to initial state. The MSC-A server sends the Relocation Request message to the RNC-B containing the bearer addresses and binding references. (Bullet 1 in figure 8.6.)

Relocation Command/Relocation Detect:

At sending of Relocation Command message or alternatively at receiving of Relocation Detect message the MSC-A server uses the Change Flow Direction procedure to requests the MGW-A to set the Handover Device to intermediate state. (Bullet 2 in figure 8.6.)

Relocation Complete:

At receiving Relocation Complete message the MSC-A server informs the MSC-B server about reception of this message, then MSC-A server initiates call clearing towards the MSC-B server as described at Call Clearing.

Interworking function:

The interworking functions used by the MGW-A before relocation will be used also after relocation.

Codec handling

The MGW may include a speech transcoder based upon the speech coding information provided to each bearer termination.  
Handling of multiple bearers (multicall):

If the UE is engaged with multiple bearers all procedures related to the handling of bearers and terminations described for the relocation of a single bearer shall be repeated for each bearer.

Failure Handling in MSC server:

When a procedure between the MSC-A server and the MGW fails the MSC-A server will handle the failure as an internal error. TS 23.009 and TS 29.010 shall be followed. If MGW resources have been already seized at the target access side then the resources shall be released using the Release Termination procedure. If the call shall be cleared then it is handled as described in section 7.3.

MSC-B/MGW-B

Relocation Complete:

At receiving of Relocation Complete message, the MSC-B server requests the RNC-A to release the IU and requests MGW-B to remove the bearer termination towards RNC-A using the Release Bearer Termination procedure. (Bullet 3 in figure 8.6.)

Release of bearer towards MGW-A:

When the MSC-B server receives call clearing indication from the MSC-A server, the MSC-B server handles it as described at Call Clearing.

Handling of multiple bearers (multicall):

If the UE is engaged with multiple bearers all procedures related to the handling of bearers and terminations described for the relocation of a single bearer shall be repeated for each bearer.

Example

The figure 8.5 below shows the network model for the Subsequent Inter-MSC SRNS Relocation back to the Anchor MSC. The 'squared' line represents the call control signalling. The 'dotted' line represents the bearer control signalling and the bearer. In MGW-A the bearer termination T6 is used for the bearer towards RNC-B, bearer termination T3 is used for the bearer towards MGW-B, and the bearer termination T2 is used for the bearer towards the succeeding/preceding MGW. In MGW-B the bearer termination T4 is used for the bearer towards RNC-A, bearer termination T5 is used for the bearer towards MGW-A.

Before Relocation: 
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During Relocation:
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After Relocation:
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Figure 8.5 Subsequent Inter-MSC SRNS Relocation back to the Anchor MSC (network model)

The figure 8.6 below shows the message sequence example for the Subsequent Inter-MSC SRNS Relocation back to the Anchor MSC. 
It is assumed that the Handover Device is located in the MGW (MGW-A) selected for the call establishment by the MSC server (MSC-A server) which controls the call, the mobility management and the radio resources. Also assumed that only one bearer has been established towards RNC-A.
In the example the MSC-A server requests MGW-A to seize RNC-B side bearer termination with specific flow directions. The MSC server orders the establishment of the bearer towards RNC-B by sending Relocation Request. When the relocation is detected in RNC-B the MSC-A server requests to change the flow directions between the terminations within the context in MGW-A. When MSC-A server receives Relocation Complete indication from RNC-B it transfers this indication to MSC-B server. MSC-B server orders RNC-A to release the IU. This action causes release of the bearer between RNC-A and the MGW-B. MSC-A server initiates call clearing towards MSC-B server. 
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 Figure 8.6/1 Subsequent Inter-MSC SRNS Relocation back to the Anchor MSC (message sequence chart)
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Figure 8.6/2 Subsequent Inter-MSC SRNS Relocation back to the Anchor MSC (message sequence chart)

8.4
Subsequent Inter-MSC SRNS Relocation to a third MSC

The relocation to a third MSC server (from MSC-B server to MSC‑B' server) is the combination of the two previous inter-MSC handover cases:

-
for MSC-B server a subsequent relocation from MSC-B server back to MSC-A server as described in chapter 8.3; and

-
for MSC-B’ server a basic relocation from MSC-A server to MSC‑B' server as described in chapter 8.2.

MSC-A server implements the corresponding parts of each handover case; i.e. access handling in MSC-A server is not included.

8.5
Intra-MSC UMTS to GSM Handover

The following handling shall be applied for a call that started as UMTS call. The procedures specified in 3GPP TS 23.009 for ‘Intra-3G_MSC Handover from UMTS to GSM’ shall be followed. The following paragraphs describe the additional requirements for the bearer independent CS core network. 

Relocation Required:

When Relocation Required message is received, the bearer is established between the MSC server and the MGW. The MSC server provides the MGW the GSM Channel coding properties. For non-speech calls the MSC server also provides the MGW with the same PLMN Bearer Capability [4] as was provided at the last RAB assignment. The MSC server uses the Change Flow Direction Procedure to request the MGW to set the Handover Device to initial state. (Bullet 1 in figure 8.8.)

Relocation Command/Handover Detect:

At sending of Relocation Command message or alternatively at receiving of Handover Detect message the MSC server uses the Change Flow Direction procedure to requests the MGW to set the Handover Device to intermediate state. (Bullet 2 in figure 8.8.)

Handover Complete:

At receiving of Handover Complete message the MSC server requests the RNC-A to release the IU and requests the MGW to set the Handover Device to its final state by removing the bearer termination towards the RNC-A, using the Release Termination procedure. (Bullet 3 in figure 8.8.)

Interworking function:

The interworking functions used by the MGW before relocation will be used also after relocation.
Handling of multiple bearers (multicall):

If the UE is engaged with multiple bearers then one bearer is selected to be handed over according to TS 23.009. The calls carried by the not selected bearers will be cleared after reception of Handover Complete message as described in section 7.3.

Failure Handling in MSC server:

When a procedure between the MSC server and the MGW fails the MSC server will handle the failure as an internal error. TS 23.009 and TS 29.010 shall be followed. If MGW resources have been already seized at the target access side then the resources shall be released using the Release Termination procedure. If the call shall be cleared then it is handled as described in section 7.3.

Example

The figure 8.7 below shows the network model for the Intra-MSC UMTS to GSM Handover. The 'squared' line represents the call control signalling. The 'dotted' line represents the bearer control signalling and the bearer. The bearer termination T1 is used for the bearer towards the RNC-A, bearer termination T3 is used for the bearer towards the BSC-B (connected through the MSC server) and the bearer termination T2 is used for the bearer towards the succeeding/preceding MGW.
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Figure 8.7 Intra-MSC UMTS to GSM Handover (network model)
The figure 8.8 below shows the message sequence example for the Intra-MSC UMTS to GSM Handover. 
It is assumed that the Handover Device is located in the MGW selected for the call establishment by the MSC server, which controls the call and the mobility management. Also assumed that only one bearer has been established towards the RNC-A.
In the example when Relocation Required is received, the bearer is established between the MGW and the MSC server. When the handover is detected in the BSC-B the MSC server requests to change the flow directions between the terminations within the context. When MSC server receives Handover Complete indication from the BSC-B it orders the RNC-A to release the IU. This action causes release of the bearer between the RNC and the MGW. Finally the MSC server requests the MGW to release the RNC-A side bearer termination.
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 Figure 8.8/1 Intra-MSC UMTS to GSM Handover (message sequence chart)
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Figure 8.8/2 Intra-MSC UMTS to GSM Handover (message sequence chart)

8.6
Intra-MSC GSM to UMTS Handover

The following handling shall be applied for a call that started as UMTS call. The procedures specified in 3GPP TS 23.009 for ‘Intra-3G_MSC GSM to UMTS Handover’ shall be followed. The following paragraphs describe the additional requirements for the bearer independent CS core network. 

Handover Required:

When Handover Required message is received, the MSC server requests the MGW to provide a binding reference and a bearer address using the Prepare Bearer procedure. For speech calls, the MSC server shall provide the MGW with the speech coding information for the bearer. For non-speech calls the MSC server also provides the MGW with the same PLMN Bearer Capability [4] as was provided at the last channel assignment. The MSC server uses the Change Flow Direction Procedure to request the MGW to set the Handover Device to initial state. The MSC server sends the Relocation Request message to the RNC-B containing the bearer address and binding reference. (Bullet 1 in figure 8.10.)

Handover Command/Relocation Detect:

At sending of Handover Command message or alternatively at receiving of Relocation Detect message the MSC server uses the Change Flow Direction procedure to requests the MGW to set the Handover Device to intermediate state. (Bullet 2 in figure 8.10.)

Relocation Complete:

At receiving of Relocation Complete message the MSC server releases the A-interface line towards the BSC-A and requests the MGW to set the Handover Device to its final state by releasing the bearer between the MSC server and the MGW. (Bullet 3 in figure 8.10.)

Interworking function:

The interworking functions used by the MGW before relocation will be used also after relocation.

Codec handling

The MGW may include a speech transcoder based upon the speech coding information provided to each bearer termination.  
Failure Handling in MSC server:

When a procedure between the MSC server and the MGW fails the MSC server will handle the failure as an internal error. TS 23.009 and TS 29.010 shall be followed. If MGW resources have been already seized at the target access side then the resources shall be released using the Release Termination procedure. If the call shall be cleared then it is handled as described in section 7.3.

Example

The figure 8.9 below shows the network model for the Intra-3G_MSC GSM to UMTS Handover. The 'squared' line represents the call control signalling. The 'dotted' line represents the bearer control signalling and the bearer. The bearer termination T1 is used for the bearer towards the BSC-A (connected through the MSC server), the bearer termination T3 is used for the bearer towards the RNC-B and the bearer termination T2 is used for the bearer towards the succeeding/preceding MGW.

Before GSM to UMTS Handover:
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During GSM to UMTS Handover:
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After GSM to UMTS Handover:
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Figure 8.9 Intra-3G_MSC GSM to UMTS Handover (network model)

The figure 8.10 below shows the message sequence example for the Intra-3G_MSC GSM to UMTS Handover. 
It is assumed that the Handover Device is located in the MGW selected for the call establishment by the MSC server, which controls the call and the mobility management.
In the example the MSC server requests seizure of the RNC-B side bearer termination with specific flow directions. The MSC server orders the establishment of the bearer towards the RNC-B by sending Relocation Request. When the relocation is detected in the RNC-B the MSC server requests to change the flow directions between the terminations within the context. When the MSC server receives Relocation Complete indication from the RNC-B it releases the A-interface line towards the BSC-A. Finally the bearer between the MSC server and the MGW is released.
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 Figure 8.10/1 Intra-3G_MSC GSM to UMTS Handover (message sequence chart)
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Figure 8.10/2 Intra-3G_MSC GSM to UMTS Handover (message sequence chart)

8.7
Basic Inter-MSC UMTS to GSM Handover

The following handling shall be applied for a call that started as UMTS call. The procedures specified in 3GPP TS 23.009 for ‘Basic Handover Procedure Requiring a Circuit Connection between 3G_MSC-A and MSC‑B’ shall be followed. The following paragraphs describe the additional requirements for the bearer independent CS core network.

8.7.1
MSC-A

Relocation Required:

When Relocation Required message is received, the bearer is established between the MSC-A server and the MGW. The MSC server provides the MGW the GSM Channel coding properties. For non-speech calls the MSC server also provides the MGW with the same PLMN Bearer Capability [4] as was provided at the last RAB assignment. The MSC server uses the Change Flow Direction Procedure to request the MGW to set the Handover Device to initial state. (Bullet 1 in figure 8.12.)

Relocation Command/Handover Detect:

At sending of Relocation Command message or alternatively at receiving of Handover Detect message the MSC-A server uses the Change Flow Direction procedure to requests the MGW to set the Handover Device to intermediate state. (Bullet 2 in figure 8.12.)

Handover Complete:

At receiving of Relocation Complete message, the MSC-A server requests the RNC-A to release the IU and requests the MGW to set the Handover Device to its final state by removing the bearer termination towards the RNC-A, using the Release Termination procedure. (Bullet 3 in figure 8.12.)

Interworking function:

The interworking functions used by the MGW-A before relocation will be used also after relocation.
Handling of multiple bearers (multicall):

If the UE is engaged with multiple bearers then one bearer is selected to be handed over according to TS 23.009. The calls carried by the not selected bearers will be cleared after reception of Handover Complete message as described in section 7.3.

Failure Handling in MSC server:

When a procedure between the MSC-A server and the MGW-A fails the MSC-A server will handle the failure as an internal error. TS 23.009 and TS 29.010 shall be followed. If MGW-A resources have been already seized for the bearer towards MGW-B then the resources shall be released using the Release Termination procedure. The call towards MSC-B server shall be cleared as described in section 7.3. If the original call shall be cleared then it is handled as described in section 7.3.

Example

The figure 8.11 below shows the network model for the Basic Inter-MSC UMTS to GSM Handover. The 'squared' line represents the call control signalling. The 'dotted' line represents the bearer control signalling and the bearer. In MGW the bearer termination T1 is used for the bearer towards RNC-A, bearer termination T3 is used for the bearer towards MSC-B server (connected through MSC-A server), and the bearer termination T2 is used for the bearer towards the succeeding/preceding MGW. 
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After UMTS to GSM Handover:
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Figure 8.11 Basic Inter-MSC UMTS to GSM Handover (network model)

The figure 8.12 below shows the message sequence example for the Basic Inter-MSC UMTS to GSM Handover. 
It is assumed that the Handover Device is located in the MGW selected for the call establishment by the MSC-A server, which controls the call and the mobility management. Also assumed that only one bearer has been established towards the RNC-A. 
In the example when the Iu Relocation Required is received, the bearer is established between the MSC-A server and the MGW. When the handover is detected in the BSC-B the MSC-A server requests to change the flow directions between the terminations within the context in MGW. When the MSC-A server receives Handover Complete indication from the MSC-B server it orders the RNC-A to release the IU. This action causes release of the bearer between the RNC-A and the MGW. Finally MSC-A server requests the MGW to remove the RNC-A side bearer termination. 
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 Figure 8.12/1 Basic Inter-MSC UMTS to GSM Handover (message sequence chart)
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Figure 8.12/2 Basic Inter-MSC UMTS to GSM Handover (message sequence chart)

8.8
Basic Inter-MSC GSM to UMTS Handover

The following handling shall be applied for a call that started as UMTS call. The procedures specified in 3GPP TS 23.009 for ‘Basic Handover Procedure Requiring a Circuit Connection between MSC-A and 3G_MSC‑B’ shall be followed. The following paragraphs describe the additional requirements for the bearer independent CS core network.

8.8.1
MSC-A

Bearer establishment between MGW-A and MGW-B:

The bearer establishment is handled as described at Basic Mobile Originating Call, using either forward or backward bearer establishment. The differences are that for non-speech calls, the MSC-A server also provides the MGW-A with the same PLMN Bearer Capability [4] as was provided at the last channel assignment and the MSC-A server also uses the Change Flow Direction Procedure to request the MGW-A to set the Handover Device to initial state (bullet 3 in figure 8.14).

Handover Command/Handover Detect:

At sending of Handover Command message or alternatively at receiving of Handover Detect message the MSC-A server uses the Change Flow Direction procedure to requests the MGW-A to set the Handover Device to intermediate state. (Bullet 4 in figure 8.14.)

Handover Complete:

At receiving of Handover Complete message, the MSC-A server releases the A-interface line towards BSC-A and requests the MGW-A to set the Handover Device to its final state by releasing the bearer between the MSC-A server and the MGW-A. (Bullet 5 in figure 8.14.)

Interworking function:

The interworking functions used by the MGW-A before relocation will be used also after relocation.
Failure Handling in MSC server:

When a procedure between the MSC-A server and the MGW-A fails the MSC-A server will handle the failure as an internal error. TS 23.009 and TS 29.010 shall be followed. If MGW-A resources have been already seized for the bearer towards MGW-B then the resources shall be released using the Release Termination procedure. The call towards MSC-B server shall be cleared as described in section 7.3. If the original call shall be cleared then it is handled as described in section 7.3.

8.8.2
MSC-B

MGW selection:

The MSC-B server selects a MGW when it receives Prepare Handover Request message. (Bullet 1 in figure 8.14.)

Bearer establishment towards RNC-B:

When the MSC-B server has selected the MGW-B it requests the MGW-B to provide a binding reference and a bearer address using the Prepare Bearer procedure. For speech calls, the MSC server shall provide the MGW with the speech coding information for the bearer. The MSC-B server sends the Relocation Request message to the RNC-B containing the bearer address and binding reference. (Bullet 2 in figure 8.14.)

Bearer establishment between MGW-A and MGW-B:

The bearer establishment is handled as described at Basic Mobile Terminating Call, using either forward or backward bearer establishment.

Codec handling

The MGW may include a speech transcoder based upon the speech coding information provided to each bearer termination.  
Failure Handling in MSC server:

When a procedure between the MSC-B server and the MGW-B fails the MSC-B server will handle the failure as an internal error. TS 23.009 and TS 29.010 shall be followed. If MGW-B resources have been already seized at the target access side then the resources shall be released using the Release Termination procedure. The call from MSC-A server shall be released as described at section 7.1.

Example

The figure 8.13 below shows the network model for the Basic Inter-MSC GSM to UMTS Handover. The 'squared' line represents the call control signalling. The 'dotted' line represents the bearer control signalling and the bearer. In MGW-A the bearer termination T1 is used for the bearer towards BSC-A (connected through MSC-A server), bearer termination T3 is used for the bearer towards MGW-B, and the bearer termination T2 is used for the bearer towards the succeeding/preceding MGW. In MGW-B the bearer termination T4 is used for the bearer towards RNC-B, bearer termination T5 is used for the bearer towards MGW-A.

Before GSM to UMTS Handover:
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During GSM to UMTS Handover:
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After GSM to UMTS Handover:
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Figure 8.13 Basic Inter-MSC GSM to UMTS Handover (network model)

The figure 8.14 below shows the message sequence example for the Basic Inter-MSC GSM to UMTS Handover. 
It is assumed that the Handover Device is located in the MGW-A selected for the call establishment by the MSC-A server, which controls the call and the mobility management. 
In the example the MSC-B server requests MGW-B to seize the RNC-B side bearer termination. The MSC server orders the establishment of the bearer towards the RNC-B by sending Relocation Request. After receiving of Relocation Request Acknowledge from the RNC-B the call is established between the MSC-A server and the MSC-B server, the bearer is established between the MGW-A and the MGW-B. When the relocation is detected in the RNC-B the MSC-A server requests to change the flow directions between the terminations within the context in the MGW-A. When the MSC-A server receives Handover Complete indication from the MSC-B server it releases the A-interface line towards the BSC-A. Finally the bearer between the MSC-A server and the MGW-A is released.
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 Figure 8.14/1 Basic Inter-MSC GSM to UMTS Handover (message sequence chart)
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Figure 8.14/2 Basic Inter-MSC GSM to UMTS Handover (message sequence chart)

8.9
Subsequent Inter-MSC UMTS to GSM Handover back to the Anchor MSC

The following handling shall be applied for a call that started as UMTS call. The procedures specified in 3GPP TS 23.009 for ‘Subsequent UMTS to GSM handover requiring a Circuit Connection between 3G_MSC-A and 3G_MSC‑B, 3G_MSC-B to MSC-A’ shall be followed. The following paragraphs describe the additional requirements for the bearer independent CS core network. 

8.9.1
MSC-A

Relocation Required:

When Relocation Required message is received from the RNC-A (via MSC-B server), a bearer is established between MSC-A server and MGW-A. The MSC server provides the MGW the GSM Channel coding properties. For non-speech calls the MSC-A server also provides the MGW-A with the same PLMN Bearer Capability [4] as was provided at the last channel assignment. The MSC-A server uses the Change Flow Direction Procedure to request the MGW-A to set the Handover Device to initial state. (Bullet 1 in figure 8.16.)

Handover Command/Handover Detect:

At sending of Relocation Command message or alternatively at receiving of Handover Detect message the MSC-A server uses the Change Flow Direction procedure to requests the MGW-A to set the Handover Device to intermediate state. (Bullet 2 in figure 8.16.)

Handover Complete:

At receiving of Handover Complete message the MSC-A server informs the MSC-B server about reception of this message (bullet 3 in figure 8.16), then the MSC-A server initiates call clearing towards the MSC-B server as described at Call Clearing.

Interworking function:

The interworking functions used by the MGW-A before relocation will be used also after relocation.
Handling of multiple bearers (multicall):

If the UE is engaged with multiple bearers the selected bearer to be handed over is received from MSC-B server in Handover Request message according to TS 23.009. The calls carried by the not selected bearers will be cleared by MSC-A server after reception of Handover Complete message as described in section 7.3.

Failure Handling in MSC server:

When a procedure between the MSC-A server and the MGW fails the MSC-A server will handle the failure as an internal error. TS 23.009 and TS 29.010 shall be followed. If MGW resources have been already seized at the target access side then the resources shall be released using the Release Termination procedure. If the call shall be cleared then it is handled as described in section 7.3.

8.9.2
MSC-B

Handover Complete:

At receiving of Handover Complete message, the MSC-B server requests the RNC-A to release the IU and requests the MGW-B to remove the bearer termination towards the RNC-A using the Release Termination procedure. (Bullet 4 in figure 8.16.)

Release of bearer towards MGW-A:

When the MSC-B server receives call clearing indication from the MSC-A server, the MSC-B server handles it as described at Call Clearing. 

Handling of multiple bearers (multicall):

If the UE is engaged with multiple bearers then one bearer is selected by MSC-B server to be handed over according to TS 23.009. 

Example

The figure 8.15 below shows the network model for the Subsequent Inter-MSC UMTS to GSM Handover back to the Anchor MSC. The 'squared' line represents the call control signalling. The 'dotted' line represents the bearer control signalling and the bearer. In MGW-A the bearer termination T6 is used for the bearer towards BSC-B (connected through MSC-A server), the bearer termination T3 is used for the bearer towards the MGW-B, and the bearer termination T2 is used for the bearer towards the succeeding/preceding MGW. In MGW-B the bearer termination T4 is used for the bearer towards the RNC-A, the bearer termination T5 is used for the bearer towards the MGW-A.

Before UMTS to GSM Handover:
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During UMTS to GSM Handover:
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After UMTS to GSM Handover:
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Figure 8.15 Subsequent Inter-MSC UMTS to GSM Handover back to the Anchor MSC (network model)

The figure 8.16 below shows the message sequence example for the Subsequent Inter-MSC UMTS to GSM Handover back to the Anchor MSC. 
It is assumed that the Handover Device is located in the MGW-A selected for the call establishment by the MSC-A server who controls the call and the mobility management. Also assumed that only one bearer has been established towards the RNC-A.
In the example at reception of Relocation Required from the RNC-A the bearer is established between MSC-A server and MGW-A. When the handover is detected in the BSC-B, the MSC-A server requests to change the flow directions between the terminations within the context in the MGW-A. When the MSC-A server receives Handover Complete indication from the BSC-B it transfers this indication to the MSC-B server. The MSC-B server orders the RNC-A to release the IU. This action causes release of the bearer between the RNC-A and the MGW-B. The MSC-A server initiates call clearing towards the MSC-B server.
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 Figure 8.16/1 Subsequent Inter-MSC UMTS to GSM Handover back to the Anchor MSC (message sequence chart)
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Figure 8.16/2 Subsequent Inter-MSC UMTS to GSM Handover back to the Anchor MSC (message sequence chart)

8.10
Subsequent Inter-MSC GSM to UMTS Handover back to the Anchor MSC

The following handling shall be applied for a call that started as UMTS call. The procedures specified in 3GPP TS 23.009 for ‘Subsequent Inter-MSC GSM to UMTS Handover back to the Anchor MSC’ shall be followed. The following paragraphs describe the additional requirements for the bearer independent CS core network. 

8.10.1
MSC-A

Handover Required:

When Handover Required message is received from BSC-A (via MSC-B server), the MSC-A server requests the MGW to provide a binding reference and a bearer address using the Prepare Bearer procedure. For speech calls, the MSC server shall provide the MGW with the speech coding information for the bearer. For non-speech calls the MSC-A server also provides the MGW-A with the same PLMN Bearer Capability [4] as was provided at the last channel assignment. The MSC server uses the Change Flow Direction Procedure to request the MGW to set the Handover Device to initial state. The MSC server sends the Relocation Request message to the RNC-B containing the bearer address and binding reference. (Bullet 1 in figure 8.18.)

Handover Command/Relocation Detect:

At sending of Handover Command message or alternatively at receiving of Relocation Detect message the MSC-A server uses the Change Flow Direction procedure to requests the MGW to set the Handover Device to intermediate state. (Bullet 2 in figure 8.18.)

Relocation Complete:

At receiving of Relocation Complete message the MSC-A server requests the MGW to set the Handover Device to its final state by releasing the bearer between the MSC-A server and the MGW (bullet 3 in figure 8.18).

Interworking function:

The interworking functions used by the MGW-A before relocation will be used also after relocation.

Codec handling

The MGW may include a speech transcoder based upon the speech coding information provided to each bearer termination.  
Failure Handling in MSC server:

When a procedure between the MSC-A server and the MGW fails the MSC-A server will handle the failure as an internal error. 3GPP TS 23.009 and 29.010 shall be followed. If MGW resources have been already seized at the target access side then the resources shall be released using the Release Termination procedure. If the call shall be cleared then it is handled as described in section 7.3.

Example

The figure 8.17 below shows the network model for Subsequent Inter-MSC GSM to UMTS Handover back to the Anchor MSC. The 'squared' line represents the call control signalling. The 'dotted' line represents the bearer control signalling and the bearer. In MGW the bearer termination T1 is used for the bearer towards RNC-B, the bearer termination T3 is used for the bearer towards MSC-A server, and the bearer termination T2 is used for the bearer towards the succeeding/preceding MGW. 
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After GSM to UMTS Handover:
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Figure 8.17 Subsequent Inter-MSC GSM to UMTS Handover back to the Anchor MSC (network model)

The figure 8.18 below shows the message sequence example for Subsequent Inter-MSC GSM to UMTS Handover back to the Anchor MSC. 
It is assumed that the Handover Device is located in the MGW selected for the call establishment by the MSC-A server who controls the call and the mobility management. 
In the example the MSC-A server requests MGW to seize the RNC-B side bearer termination with specific flow directions. The MSC server orders the establishment of the bearer towards the RNC-B by sending Relocation Request. When the relocation is detected in the RNC-B the MSC-A server requests to change the flow directions between the terminations within the context in the MGW. When the MSC-A server receives Relocation Complete indication from the RNC-B the bearer between MGW and MSC-A server is released. 
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 Figure 8.18/1 Subsequent Inter-MSC GSM to UMTS Handover back to the Anchor MSC (message sequence chart)
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Figure 8.18/2 Subsequent Inter-MSC GSM to UMTS Handover back to the Anchor MSC (message sequence chart)

8.11
Handling of GSM Services after UMTS to GSM Handover

The handling of GSM services after handover in the Bearer Independent CS Core Network architecture is as for the corresponding UMTS services, if not stated differently.

****Next Modified Section ****
16
Messages/Procedures and Their Contents

This clause contains the detailed description of the information flows used in bearer independent CS core network.

Each Information Element, IE, is marked as (M) Mandatory, (C) Conditional or (O) Optional. A mandatory information element shall always be present. A conditional information shall be present if certain conditions are fulfilled; if those conditions are not fulfilled it shall be absent. An optional information element may be present or absent, at the discretion of the application at the sending entity. This categorisation is a functional classification, i.e., stage 2 information and not a stage 3 classification to be used for the protocol.

The stage 2 and stage 3 message and information element names are not necessarily identical.

16.1
Messages between (G)MSC servers

Table 16.1 indicates messages between  (G)MSC servers in Nc interface. Only the new messages and information elements required by the bearer independent CS core network are shown.

16.2
Procedures between (G)MSC server and MGW

The chapters below indicate the procedures used between (G)MSC server and MGW in Mc interface. The procedures are logical, i.e. message identifiers are not part of the protocol. Several logical procedures can be combined into one H.248 command in order to perform required transactions. If several logical procedures are combined, only one context/context request and only one bearer termination/bearer termination request is sent in the H.248 command. Exemption is the Change Flow Direction procedure, where the two bearer terminations are related to a change of the context and not to a command of the bearer termination. All the procedures below describe a successful operation. If the procedure is rejected, a Command Reject is sent back to the entity that sent the command request. 
16.2.5
Prepare Bearer

This procedure is used to prepare for a bearer establishment.

Table 16.6: Procedures between (G)MSC server and MGW: Prepare Bearer

Procedure
Initiated
Information element name
Information element required
Information element description

Prepare Bearer
(G)MSC
Context/Context Request
M
This information element indicates the existing context or requests a new context for the bearer termination.



Bearer Termination Request
M
This information element requests a new bearer termination for the bearer to be established.



Binding Reference Request
M
This information element requests the bearer identifier in the MGW. 



Bearer Address Request
M
This information element requests the bearer address of the MGW. 



Sender Binding Reference
O
This information element indicates the bearer identifier of the sending MGW. 



Sender Bearer Address
O
This information element indicates the bearer address of the sending MGW. 



Bearer Characteristics/ Bearer Characteristics Requests
M
This information element indicates the preferred characteristics of the bearer connection or requests the MGW to select and provide the bearer characteristics.



Bearer Service Characteristics
C
This information element indicates the bearer service requested by the user. This information element is included if neither Codec information element nor Circuit Switched Data information elements are provided.



Notify Established Bearer
O
This information element requests a notification of an established bearer.




Tunnel Support
O
This information element indicates the support of tunnel data transfer and when to send tunnel data.









Circuit Switched Data
C
This information element indicates the PLMN bearer capabilities and channel coding. This information element is included for a non-speech call by the MSC server, or by the anchor-MSC in case of inter-MSC handover, for a radio access network side bearer termination.



Codec
C
This information element indicates the speech coding format to be used for the bearer. This information element is included for a speech call for a radio access network side bearer termination.



Framing Protocol
O
This information element indicates the framing protocol to be used for the bearer.







Prepare Bearer Ack
MGW
Context
M
This information element indicates the context where the command was executed.



Bearer Termination
M
This information element indicates the bearer termination that was created.



Binding Reference
M
This information element indicates the bearer identifier in the MGW. 



Bearer Address
M
This information element indicates the bearer address of the MGW



Bearer Characteristics
C
This information element indicates the characteristics of the bearer connection. This information element is included, if requested by the (G)MSC server or changed from the (G)MSC server preferred one.



Tunnel Usage
O
This information element indicates the usage of tunnel data transfer in the call control protocol.
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