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This contribution contains the proposed enhancements to the sections 13 and 14 of the 3G TS 23.205 version 1.0.1 in respect to the announcement and tone generation/detection.

In-band information can be provided in different traffic cases for different purposes, but the basic procedures on the Mc interface are basically the same. Therefore it is proposed to remove the announcement/tone generation procedures from the specific traffic cases and to describe the announcement/tone generation in a new generic chapter.

The same applies to the detection of DTMF tones. Detection of DTMF tones can be used for other purposes than CAMEL, and thus the procedures shouldn’t be described only in a CAMEL specific chapter.
Addition of a note on section 14.1: 'Note: The gsmSRF functionality may be deployed within the MSC server, the current serving MGW or within any MGW resource under the control of the current MSC server.'
****First Modified Section ****
13.2
Call Deflection Service

The procedures specified in 3GPP TS 23.072 for the Call Deflection supplementary service shall be followed. The following paragraphs describe the additional requirements for the bearer independent CS core network.

MGW selection and incoming side bearer establishment

The MGW selected for the mobile terminating call is used. The incoming side bearer has already been established by the mobile terminating call procedures.

IU release

If the call deflection request from a served subscriber is accepted the call towards the served mobile subscriber will be released as described in the subclause for call clearing.
Notification to the Calling Subscriber

If the served mobile subscriber has requested that the calling subscriber shall receive a notification about the call forwarding, a notification is sent to the calling party. If the notification is implemented using intermediate tones or announcements the MSC requests the MGW to play an announcement/tone to the calling party as described in chapter 14.6 before establishing the call to the forwarded-to subscriber.
Initial addressing

The call towards the deflected-to subscriber is established as for basic call. If out-of-band transcoder control is applied for a speech call, that shall be performed in accordance with 3GPP TS 23.153. After the possible generation of in-band information has been completed the MSC indicates in the Initial Address message that forward or backward bearer establishment is to be used. The MSC will indicate in the Initial Address message that no Continuity message will follow since the incoming bearer has already been established.

The MGW-id can be provided to the succeeding node in the Initial Address message.
Establishment of bearer towards the forwarded-to subscriber

The bearer establishment towards the forwarded-to subscriber is performed as described for the mobile originating call, network side bearer establishment, using either forward or backward bearer establishment. The MSC also requests the MGW to both-way through connect the bearer.

Example

The figure 13.1 below shows the network model for call deflection. The 'squared' line represents the call control signalling. The 'dotted' line represents the bearer control signalling and the bearer. The MSC replaces the bearer termination for the served mobile subscriber (TB) with the bearer termination for the deflected-to subscriber (TC) in an existing context in the MGW. The bearer termination TA is used for the bearer towards the preceding MGW (calling subscriber).
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Figure 13.1: Call deflection (Network model)

The figure 13.2 below shows the message sequence example for the call deflection with a possible notification to the calling party with an announcement. In the example, after the call and the bearer towards the access have been released the MSC requests the MGW to remove the bearer termination for the served mobile subscriber, and optionally requests the MGW to play an announcement and to notify the announcement completion. After the possible announcement has been completed the MSC requests the establishment of the call towards the deflected-to subscriber.
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Figure 13.2: Call deflection (message sequence chart)
****Next Modified Section ****
13.4.1
Call Forwarding Unconditional (CFU)

The procedures specified in 3GPP TS 23.082 for the Call Forwarding Unconditional supplementary service shall be followed. The following paragraphs describe the additional requirements for the bearer independent CS core network.

MGW selection

If in-band information shall be provided to the calling subscriber the GMSC selects the MGW before providing the in-band information. The MGW selection can be based on a possibly received MGW-Id from the preceding node.

If no in-band information shall be provided to the calling subscriber the GMSC selects the MGW for the bearer as described for the basic mobile terminating call.

Incoming side bearer establishment

The incoming side bearer establishment is handled in the GMSC as described for the mobile terminating call using either forward or backward bearer establishment.

Notification to the Calling Subscriber

If the served mobile subscriber has requested that the calling subscriber shall receive a notification about the call forwarding, a notification is sent to the calling party. If the notification is implemented using intermediate tones or announcements the GMSC requests the MGW to play an announcement/tone to the calling party as described in chapter 14.6 before establishing the call to the forwarded-to subscriber.
1. 
2. 

Initial addressing

If the incoming call shall be forwarded without being offered to the served mobile subscriber the call towards the forwarded-to subscriber is established as for basic call. If out-of-band transcoder control is applied for a speech call, that shall be performed in accordance with 3GPP TS 23.153. After the possible generation of in-band information has been completed the initial addressing towards the forwarded-to subscriber is performed as described for the basic mobile terminating call indicating either forward or backward bearer establishment.
Establishment of bearer towards the forwarded-to subscriber

The bearer establishment towards the forwarded-to subscriber is performed as described for the mobile originating call, network side bearer establishment, using either forward or backward bearer establishment. The GMSC also requests the MGW to both-way through-connect the bearer.

Confirmation of bearer establishment

The confirmation of the bearer establishment is handled as described for the basic mobile terminating call.

Example

The figure 13.3 below shows the network model for call forwarding unconditional. The 'squared' line represents the call control signalling. The 'dotted' line represents the bearer control signalling and the bearer. The GMSC seizes one context with two bearer terminations in the MGW. The bearer termination TA is used for the bearer towards the preceding MGW (calling subscriber) and the bearer termination TC is used for the bearer towards the succeeding MGW (forwarded-to subscriber).
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Figure 13.3: CFU (Network model)

The figure 13.4 below shows the message sequence example for the call forwarding unconditional with a possible notification to the calling party with an announcement. In the example the GMSC optionally requests the MGW to play an announcement and to notify the announcement completion, after the bearer to the incoming side has been established. When the possible announcement has been completed the GMSC requests the establishment of the call and the bearer towards the forward-to subscriber.
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Figure 13.4: CFU (message sequence chart)

****Next Modified Section ****
13.4.2
Call Forwarding on mobile subscriber Busy (CFB)

The procedures specified in 3GPP TS 23.082 for the Call Forwarding on Busy supplementary service shall be followed. The following paragraphs describe the additional requirements for the bearer independent CS core network.

13.4.2.1 Network Determined User Busy (NDUB)

If the mobile is Network Determined User Busy the incoming call for the specified basic service(s) will be forwarded without being offered to the served mobile subscriber.

MGW selection

The MSC shall select a MGW for the bearer connection either before sending the Initial Address message of after receiving the Bearer Information message. If the MSC received a MGW-id from the preceding node and/or from the succeeding node, those can be used for the MGW selection.

If in-band information shall be provided to the calling subscriber the MSC selects the MGW before providing the in-band information. The MGW selection can be based on a possibly received MGW-Id from the preceding node.

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

Incoming side bearer establishment

The incoming side bearer establishment is handled in the MSC as described for the mobile terminating call using either forward or backward bearer establishment. The incoming side bearer establishment can take place either before or after the detection of NDUB condition.

Notification to the calling subscriber

If the served mobile subscriber has requested that the calling subscriber shall receive a notification about the call forwarding, a notification is sent to the calling party. If the notification is implemented using intermediate tones or announcements the MSC requests the MGW to play an announcement/tone to the calling party as described in chapter 14.6 before establishing the call to the forwarded-to subscriber.
1. 
2. 

Initial addressing

The call towards the forwarded-to subscriber is established as for basic call. If out-of-band transcoder control is applied for a speech call, that shall be performed in accordance with 3GPP TS 23.153. After the possible generation of in-band information has been completed, the MSC also indicates in the Initial Address message that the Continuity message will follow from the preceding node to withhold the call completion until the establishment of the bearer is complete, if either of the following conditions 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. The incoming side bearer has not been established.

If the MGW is selected at an early stage the MGW-id can be provided to the succeeding node in the Initial Address message.

Establishment of bearer towards the forwarded-to subscriber

The bearer establishment towards the forwarded-to subscriber is performed as described for mobile originating call, network side bearer establishment, using either forward or backward bearer establishment. The MSC also requests the MGW to both-way through-connect the bearer.

Confirmation of bearer establishment

If the outgoing Initial Address message indicated that the Continuity message will follow, the Continuity message is sent when the two following conditions are satisfied:

1. If the outgoing Initial Address message indicated that the Continuity message will follow, a Continuity message shall be received.

2. If the MSC selected a MGW, notification indicating successful completion of the incoming side bearer set-up shall be received from the MGW using the Bearer Established procedure.
Example

The figure 13.5 below shows the network model for call forwarding busy (network determined user busy). The 'squared' line represents the call control signalling. The 'dotted' line represents the bearer control signalling and the bearer. The MSC seizes one context with two bearer terminations in the MGW. The bearer termination TA is used for the bearer towards the preceding MGW (calling subscriber) and the bearer termination TC is used for the bearer towards the succeeding MGW (forwarded-to subscriber).
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Figure 13.5: CFB; NDUB (Network model)

The figure 13.6 below shows the message sequence example for the call forwarding busy (network determined user busy) with a possible announcement. In the example the MSC optionally requests the MGW to play an announcement and to notify the announcement completion, after the bearer to the incoming side has been established. When the possible announcement has been completed the MSC requests the establishment of the call towards the forward-to subscriber.
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Figure 13.6: CFB (NDUB)
13.4.2.2 User Determined User Busy (UDUB)

MGW selection

The MGW selected for the mobile terminating call is used, if already selected by the mobile terminating call procedures.

The MSC selects a MGW for the bearer either before sending the Initial Address message of after receiving the Bearer Information message. If the MSC received a MGW-id from the preceding node and/or from the succeeding node, those can be used for the MGW selection.

If in-band information shall be provided to the calling subscriber the MSC selects the MGW before providing the in-band information. The MGW selection can be based on a possibly received MGW-Id from the preceding node.

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

Incoming side bearer establishment

For bearer establishment, the sending of bearer information is handled in the MSC as described for the basic mobile terminating call indicating either forward or backward bearer establishment.. The incoming side bearer establishment can take place either before or after the detection of UDUB condition.

IU release

If the mobile is not Network Determined User Busy (NDUB as defined in GSM 02.01) the incoming call is offered (as a normal or waiting call) to the served mobile subscriber. If the mobile indicating 'User Busy' subsequently releases the call, the call towards the served mobile subscriber is released as described in the subclause for call clearing (the MSC orders the MGW to remove the bearer termination towards the served mobile subscriber only in the case that the bearer had already been established towards the RNC). (bullet 1 in figure 13.8)
Notification to the Calling Subscriber

If the served mobile subscriber has requested that the calling subscriber shall receive a notification about the call forwarding, a notification is sent to the calling party. If the notification is implemented using intermediate tones or announcements the MSC requests the MGW to play an announcement/tone to the calling party as described in chapter 14.6 before establishing the call to the forwarded-to subscriber.
1. 
2. 

Initial addressing

The call towards the forwarded-to subscriber is established as basic call. If out-of-band transcoder control is applied for a speech call, that shall be performed in accordance with 3GPP TS 23.153. After the possible generation of in-band information has been completed, the MSC also indicates in the Initial Address message that the Continuity message will follow from the preceding node to withhold the call completion until the establishment of the bearer is complete, if either of the following conditions 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. The incoming side bearer has not been established.

If the MGW is selected at an early stage the MGW-id can be provided to the succeeding node in the Initial Address message.
Establishment of bearer towards the forwarded-to subscriber

The bearer establishment towards the forwarded-to subscriber is performed as described for the mobile originating call, network side bearer establishment, using either forward or backward bearer establishment. The MSC also request the MGW to both-way through-connect the bearer.

Confirmation of bearer establishment

If the outgoing Initial Address message indicated that the Continuity message will follow, the Continuity message is sent when the two following conditions are satisfied:

1. If the outgoing Initial Address message indicated that the Continuity message will follow, a Continuity message shall be received.

2. If the MSC selected a MGW, notification indicating successful completion of the incoming side bearer set-up shall be received from the MGW using the Bearer Established procedure.

Example

The figure 13.7 below shows the network model for call forwarding busy (user determined user busy). The 'squared' line represents the call control signalling. The 'dotted' line represents the bearer control signalling and the bearer. The MSC replaces the bearer termination for the served mobile subscriber (TB) with the bearer termination for the forwarded-to subscriber (TC) in an existing context in the MGW. The bearer termination TA is used for the bearer towards the preceding MGW (calling subscriber).


[image: image10.wmf]  MGW

MSC

CTX

AB

T

A

T

B

Before CFB (UDUB):

  MGW

MSC

CTX

AB

T

A

T

C

After CFB (UDUB):

RNC


Figure 13.7: CFB; UDUB (Network model)

The figure 13.8 below shows the message sequence example for the call forwarding busy (user determined user busy) with a possible notification to the calling party with an announcement. In the example, after the call and the bearer towards the access have been released the MSC requests the MGW to remove the bearer termination for the served mobile subscriber, and optionally requests the MGW to play an announcement and to notify the announcement completion. After the possible announcement has been completed the MSC requests the establishment of the call towards the forward-to subscriber.
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Figure 13.8: CFB (UDUB)

****Next Modified Section ****
13.4.3  Call Forwarding on No Reply (CFNRy)

The procedures specified in 3GPP TS 23.082 for the Call Forwarding on No Reply supplementary service shall be followed. The following paragraphs describe the additional requirements for the bearer independent CS core network.

MGW selection and incoming side bearer establishment

The MGW selected for the mobile terminating call is used. The incoming side bearer has already been established by the mobile terminating call procedures.

IU release

If the call is not answered within the period defined by the no reply condition timer the call towards the served mobile subscriber will be released as described in the subclause for call clearing.
Notification to the Calling Subscriber

If the served mobile subscriber has requested that the calling subscriber shall receive a notification about the call forwarding, a notification is sent to the calling party. If the notification is implemented using intermediate tones or announcements the MSC requests the MGW to play an announcement/tone to the calling party as described in chapter 14.6 before establishing the call to the forwarded-to subscriber.
Initial addressing

The call towards the forwarded-to subscriber is established as basic call. If out-of-band transcoder control is applied for a speech call, that shall be performed in accordance with 3GPP TS 23.153. After the possible generation of in-band information has been completed (bullet 2 in figure 13.10) the MSC indicates in the Initial Address message that no Continuity message will follow from the preceding node because the incoming side bearer has already been established.

The MGW-id can be provided to the succeeding node in the Initial Address message.
Establishment of bearer towards the forwarded-to subscriber

The bearer establishment towards the forwarded-to subscriber is performed as described for the mobile originating call, network side bearer establishment, using either forward or backward bearer establishment. The MSC also requests the MGW to both-way through-connect the bearer.

Example

The figure 13.9 below shows the network model for call forwarding no reply. The 'squared' line represents the call control signalling. The 'dotted' line represents the bearer control signalling and the bearer. The MSC replaces the bearer termination for the served mobile subscriber (TB) with the bearer termination for the forwarded-to subscriber (TC) in an existing context in the MGW. The bearer termination TA is used for the bearer towards the preceding MGW (calling subscriber).
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Figure 13.9: CFNRy (Network model)

The figure 13.10 below shows the message sequence example for the call forwarding on no reply with a possible announcement. In the example, after the call and the bearer towards the access have been released the MSC requests the MGW to remove the bearer termination for the served mobile subscriber, and optionally requests the MGW to play an announcement and to notify the announcement completion. When the possible announcement has been completed the MSC requests the establishment of the call towards the forward-to subscriber.


[image: image14.wmf]UE

MGW

RNC

MSC

Normal call and bearer establishment

Context (C

AB

)         

SUB.reply (T

B

)

Context (C

AB

)         

SUB.request (T

B

)

Call and bearer release

  OR1: Y

Call Progress

NOTE: OR1: Notification to calling subscriber required (

Y

:yes 

N:no)

Expiry of no reply

condition timer

Initial Address

Bearer Information

Context (C

AB

)         

ADD.request ($)

Bearer Establishment

Notification

  OR2: Y

Context (C

AB

)         

ADD.reply (T

C

)

Establish bearer

Play

announce

ment (T

A

)



Figure 13.10: CFNRy (message sequence chart)

****Next Modified Section ****
13.4.4  Call Forwarding on mobile subscriber Not Reachable (CFNRc)

The procedures specified in 3GPP TS 23.082 for the Call Forwarding on Not Reachable supplementary service shall be followed. The following paragraphs describe the additional requirements for the bearer independent CS core network.

13.4.4.1 Rerouting by HLR

The same handling as for Call Forwarding Unconditional applies.

13.4.4.2 Rerouting by VLR

If the mobile is not reachable the incoming call for the specified basic service(s) will be forwarded without being offered to the served mobile subscriber.

MGW selection

If in-band information shall be provided to the calling subscriber the MSC selects the MGW before providing the in-band information. The MGW selection can be based on a possibly received MGW-Id from the preceding node.

NOTE: 
As an implementation option, if no in-band information shall be provided to the calling subscriber the MSC may either perform call control without any associated MGW, or reserve resources from a MGW and request bearer establishment through that MGW. In the latter case the MSC selects a MGW for the bearer either before sending the Initial Address message or after receiving the Bearer Information message. If the MSC received a MGW-Id from the preceding node and/or from the succeeding node, those can be used for the MGW selection.

Incoming side bearer establishment

The incoming side bearer establishment is handled in the MSC as described for the mobile terminating call, using either forward or backward bearer establishment. The incoming side bearer establishment can take place either before or after the detection of not reachable condition.

Notification to the calling subscriber

If the served mobile subscriber has requested that the calling subscriber shall receive a notification about the call forwarding, a notification is sent to the calling party. If the notification is implemented using intermediate tones or announcements the MSC requests the MGW to play an announcement/tone to the calling party as described in chapter 14.6 before establishing the call towards the forwarded-to party.
1. 
2. 

Initial addressing

The call towards the forwarded-to subscriber is established as basic call. If out-of-band transcoder control is applied for a speech call, that shall be performed in accordance with 3GPP TS 23.153. After the possible generation of in-band information has been completed, the MSC also indicates in the Initial Address message that the Continuity message will follow from the preceding node to withhold the call completion until the establishment of the bearer is complete, if either of the following conditions 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. The incoming side bearer has not been established.

If the MGW is selected at an early stage the MGW-id can be provided to the succeeding node in the Initial Address message.

Establishment of bearer towards the forwarded-to subscriber

The bearer establishment towards the forwarded-to subscriber is performed as described for mobile originating call, network side bearer establishment, using either forward or backward bearer establishment. The MSC also requests the MGW to both-way through-connect the bearer.

Confirmation of bearer establishment

If the outgoing Initial Address message indicated that a Continuity message will follow, the Continuity message is sent when the two following conditions are satisfied:

1. If the incoming Initial Address message indicated that the Continuity message will follow, a Continuity message shall be received.

2. If the MSC selected a MGW, notification indicating successful completion of the incoming side bearer set-up shall be received from the MGW using the Bearer Established procedure.

Example

The figure 13.11 below shows the network model for call forwarding on not reachable. The 'squared' line represents the call control signalling. The 'dotted' line represents the bearer control signalling and the bearer. The MSC seizes one context with two bearer terminations in the MGW. The bearer termination TA is used for the bearer towards the preceding MGW (calling subscriber) and the bearer termination TC is used for the bearer towards the succeeding MGW (forwarded-to subscriber).
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Figure 13.11: CFNRc; Rerouting by VLR (Network model)

The figure 13.12 below shows the message sequence example for the call forwarding on not reachable with a possible announcement. In the example the MSC optionally requests the MGW to play an announcement and to notify the announcement completion, after the bearer to the incoming side has been established. When the possible announcement has been completed the MSC requests the establishment of the call towards the forward-to subscriber.
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Figure 13.12: CFNRc (Rerouting by VLR) (message (message sequence chart)

****Next Modified Section ****
13.6
Call Hold (CH)

The procedures specified in 3GPP TS 23.083 for the Call Hold supplementary service shall be followed. The following paragraphs describe the additional requirements for the bearer independent CS core network.

Hold request

When the UE makes a request for the hold function the MSC requests the MGW to interrupt the communication on the bearer by changing the through-connection of the bearer termination towards the served mobile subscriber to ‘not through-connected’. Announcements may be applied to the held party as described in chapter 14.6.

Retrieval request

When the UE makes a request to retrieve a held call the MSC requests the MGW to re-establish communication to the held party by changing the through-connection of the bearer termination towards the served mobile subscriber to be both-way through-connected.

Setting up another call

The call towards the C party is established as described for the mobile originating call. A new MGW may be selected in the course of setting up the new call. If out-of-band transcoder control is applied for a speech call, that shall be performed in accordance with 3GPP TS 23.153. If a Radio Access Bearer modification is needed due to a change in a telecommunications service, the MSC will request the MGW to create a new access side bearer termination before initiating the Radio Access Bearer modification.

Alternate from one call to the other

When the hold request for the active call is immediately followed by a retrieve request for the held call the MSC requests the MGW to connect the bearer termination of the served mobile subscriber to the bearer termination of the held party. The MSC also requests the MGW to both-way through-connect the bearer for the previously held call.

Disconnect

If the active call is disconnected while another call is on hold, the bearer termination towards the served mobile subscriber is not removed but the call towards the active party is disconnected as described in the subclause for call clearing.

If the held call is disconnected while the served mobile subscriber is connected to an active call the bearer termination towards the served mobile subscriber is not removed but the call towards the held party is disconnected as described in the subclause for call clearing.

Example

The figure 13.16 below shows the network model for the call hold with an establishment of a new call. The ‘squared’ line represents the call control signalling. The ‘dotted’ line represents the bearer control signalling and the bearer. The MSC seizes a new context with two bearer terminations in the MGW that is used for the held call. The bearer termination TA2 is used for the bearer towards the RNC (served mobile subscriber) and the bearer termination TC is used for the bearer towards the succeeding MGW (C-party).
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Figure 13.16: Call hold and establishment of a new call (Network model)

The figure 13.17 below shows the message sequence example for the call hold procedure. In the example the MSC changes the through-connection of the bearer to ‘not through connected’ when hold request is received from the served mobile subscriber (bullet 2). Subsequently an announcement may be applied to termination TA.
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Figure 13.17: Hold request (message sequence chart)

The figure 13.18 below shows the message sequence example for the retrieval procedure. In the example the MSC changes the through-connection of the bearer to ‘bothway through connected’ (bullet 3) after the held party has been disconnected from an optionally applied announcement (bullet 2).
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Figure 13.18. Retrieval request (message sequence chart)

****Next Modified Section ***
14.1 Customised Applications for Mobile network Enhanced Logic (CAMEL)

Note: The gsmSRF functionality may be deployed within the MSC server, the current serving MGW or within any MGW resource under the control of the current MSC server.

14.1.1
Play Announcement

The playing of an announcement shall be performed in accordance with 3GPP TS 23.078. It shall be assumed that the MGW selected for the call has the capabilities to provide announcements.


When the gsmSCF requests the gsmSRF/SSF to play a specified announcement, the gsmSRF/SSF orders the MGW to play the announcement as described in chapter 14.6.

After reception announcement completed notification the gsmSRF/SSF reports the announcement completion to the gsmSCF.
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Figure 14.1 CAMEL Announcement Playing (message sequence chart)

14.1.2
User Interaction

The user interaction shall be performed in accordance with TS 23.078. It shall be assumed that the MGW selected for the call has the capabilities to provide announcements. In bearer independent CS core network the DTMF digits can be propagated inband or out-of-band.


Play announcement

When the gsmSCF requests the gsmSRF/SSF to play a specified announcement and to collect digits that are sent by the user the gsmSRF/SSF requests the MGW to play the announcement as described in chapter 14.6.
Detect DTMF tones

After reception announcement completed notification (see chapter 14.6) the gsmSRF/SSF starts detecting DTMF tones as described in chapter 14.4.2.
Report DTMF tones

The DTMF tones are reported to the gsmSRF/SSF as described in chapter 14.4.2. After all requested digits are received the gsmSRF/SSF reports the digits to the gsmSCF.
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Figure 14.2 CAMEL User Interaction(message sequence chart) 








NOTE: 
Since gsmSRF/SSF don’t know whether DTMF digits are provided inband or out-of-band the gsmSRF/SSF has to be able to collect DTMF tones both inband and out-of-band.




14.4
DTMF

DTMF information can be transported either inband or out of band. In order to minimise the interwork between out of band and in band DTMF signalling, the general principle is to use the DTMF signalling method of the preceding node whenever possible.

If out-of-band transcoder control is applied for a speech call, that shall be performed in accordance with 3GPP TS 23.153.
14.4.1
DTMF Tone Generation

14.4.1.1 Inband DTMF Tone Generation
This option uses inband signalling to transport DTMF digits in the core network.

The DTMF tone generation shall be performed in accordance with 3GPP TS 23.108. The following paragraphs describe the additional requirements for the bearer independent CS core network.

Start DTMF

Once Start DTMF is received from the UE, the MSC uses the Send DTMF procedure to request the MGW to modify the bearer termination to play a tone for the pressed digit. The result of the tone sending by the bearer termination will be received by the MSC and sent to the UE. (Bullet 1 in figure 14.4)

Stop DTMF

Once Stop DTMF is received from the UE, the MSC uses the Stop DTMF procedure to request the MGW to modify the bearer termination to stop digit playing. When the response is received from the MGW, the MSC will acknowledge the Stop DTMF. (Bullet 2 in figure 14.4)

Example

The figure 14.4 below shows an example where out of band signalling of DTMF information is not supported by the call control protocol. For Start DTMF and Stop DTMF operations received from the UE, then the MSC uses resources in MGW to generate tones by modifying the bearer termination. 

[image: image29.wmf]Stop DTMF

Send DTMF

Context (

Cx

)        

MOD.reply (

Tx)

Context (

Cx

)         

MOD.request

)

STOP DTMF ACK

STOP DTMF

Context (

Cx

)        

MOD.reply (

Tx)

Context (

Cx

)         

MOD.request (

Tx)

START DTMF ACK

START DTMF

UE

RNC

MSC

MGW

1

2




Figure 14.4 Inband DTMF generation (message sequence chart)



 14.4.1.2 Out-of-Band DTMF Tone Generation

This option uses out-of-band network signalling to transport DTMF digits in the core network, where the information is sent on call control layer.

The DTMF Tone Generation shall be performed in accordance with 3GPP TS 23.108. The following paragraphs describe the additional requirements for the bearer independent CS core network.

Start DTMF

Once Start DTMF is received from the UE, the MSC indicates digit playing using out-of-band signalling. The corresponding result received from the preceding/succeeding node will be sent to the UE.  (Bullet 1 in figure 14.5)

Stop DTMF

Once Stop DTMF is received from the UE, the MSC indicates stop digit playing using out-of-band signalling. The succeeding node will indicate that digit playing is stopped. The MSC will send the result back to the UE. (Bullet 2 in figure 14.5)

Example

The figure 14.5 below shows the message sequence example for the out-of-band DTMF during a call. For Start DTMF and Stop DTMF operations received from the UE, then the MSC will send the information using signalling on call control layer. The MSC will not use any dedicated resources of any MGW.
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Figure 14.5 Out-of-Band DTMF generation (message sequence chart)

14.4.2 DTMF Detection
14.4.2.1 Inband DTMF Detection
The (G)MSC/gsmSSF/gsmSRF requests the MGW to detect DTMF tones using Detect DTMF procedure (bullet 1 in figure 14.n).
At detection of the DTMF tone the MGW reports the digit to the (G)MSC/gsmSSF/gsmSRF using the Report DTMF procedure (bullet 2 in figure 14.n). At reception of the DTMF tone report the (G)MSC/gsmSSF/gsmSRF either requests the MGW to detect another DTMF tone (bullet 1 in figure 14.n) or requests the MGW to stop the detection of DTMF tone (bullet 3 in figure 14.n) using the Stop DTMF Detection procedure.
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Figure 14.n Inband DTMF detection (message sequence chart)
14.4.2.2 Out-of-Band DTMF Detection

The (G)MSC/gsmSSF/gsmSRF starts collecting out-of-band DTMF tones. One DTMF tone consists of Start DTMF (bullet 1 in figure 14.m) and Stop DTMF messages (bullet 2 in figure 14.m).
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Figure 14.m Out-of-Band DTMF detection (message sequence chart)

****New Section ****
14.6 Providing tones or announcements 
It shall be assumed that the MGW selected for the call has the capabilities to provide announcements/tones.

Preconditions when providing in-band information to the calling subscriber

For mobile terminating/forwarded call, the following two conditions need to be satisfied before providing announcements/tones to the calling subscriber:
1. If the incoming Initial Address message indicated that the Continuity message will follow, a Continuity message shall be received.
2. Notification indicating successful completion of the incoming side bearer set-up shall be received from the MGW using the Bearer Established procedure.

In case of mobile originating call, the traffic channel assignment shall be completed before providing the in-band information to the calling subscriber.
Request to play an announcement/tone

The (G)MSC/gsmSSF/gsmSRF provides the MGW with the announcement/tone identification and optionally requests the MGW to notify the announcement/tone completion using the Play Announcement or Send Tone procedure (bullet 1 in figure 14.y).
Stopping an announcement/tone

The (G)MSC/gsmSSF/gsmSRF can order the MGW to stop the current announcement/tone using the Stop Announcement or Stop Tone procedure (bullet 2 in figure 14.y).
Announcement/tone completed

If notification of the announcement/tone completion was requested in the Play Announcement or Send Tone procedure, the MGW notifies the (G)MSC/gsmSSF/gsmSRF when the announcement/tone has been completed using the Announcement Completed or Tone Completed procedure (bullet 3 in figure 14.y).

Example

The figure 14.x below shows the network model for providing in-band information to the calling subscriber. The 'squared' line represents the call control signalling. The 'dotted' line represents the bearer control signalling and the bearer. The bearer termination Tx is used for the bearer towards the preceding MGW (calling subscriber).
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Figure 14.x: Proving in-band information (Network model)

The figure 14.y below shows the message sequence example for providing the calling party with an announcement/tone. In the example the (G)MSC requests the MGW to play an announcement/tone and to notify the announcement/tone completion. The (G)MSC may stop the announcement while the current announcement/tone is ongoing.
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Figure 14.y: Playing an announcement/tone (message sequence chart)
****End of document ****
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