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2.1
Definitions and abbreviations

For the purposes of the present document, the abbreviations defined in 3GPP TR 21.905 [2a] and the followings apply:

TMGI
Temporary Mobile Group Identity
CAT
Customized Alerting Tone
5.2.1.5
Alerting

Having entered the "mobile originating call proceeding" state, upon receiving an indication that user alerting has been initiated at the called address, the call control entity of the network shall: send an ALERTING message to its peer entity at the calling mobile station and enter the "call delivered" state.

When the call control entity of the mobile station in the "call initiated" state or "mobile originating call proceeding" state receives an ALERTING message then, the call control entity of the mobile station shall stop timer T303 and T310 (if running) and shall enter the "call delivered" state. In this state:

-
for speech calls: an alerting indication should be given to the user. If the mobile station has not attached the user connection then the mobile station shall internally generate an alerting indication. If the mobile station has attached the user connection then the network is responsible for generating the alerting indication and the mobile station need not generate one; and 
- 
for multimedia calls: if the mobile station has not attached the user connection then the mobile station may internally generate an alerting indication. If the mobile station supports multimedia CAT during the alerting phase of a mobile originated multimedia call establishment, the network may request the mobile station to attach the user connection and setup a H.324 call and generate multimedia CAT as specified in subclause 5.3.6.x, in which case the mobile station need not generate an alerting tone. 
Abnormal cases:


On the mobile station side, if timer T310 expires, the call control entity of the mobile station shall initiate call clearing as described in subclause 5.4.
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Figure 5.4/3GPP TS 24.008 Call confirmation at mobile originating call establishment

5.2.1.6
Call connected

Upon receiving an indication that the call has been accepted, the call control entity of the network shall: through connect the traffic channel (including the connection of an interworking function, if required) and send a CONNECT message to its peer entity at the calling mobile station; start timer T313 and enter the "connect indication" state.

This message indicates to the call control entity of the calling mobile station that a connection has been established through the network.

The call control entity of the mobile station in the "call initiated" state, in the "mobile originating call proceeding" state or in the "call delivered" state, shall, upon receipt of a CONNECT message:

-
attach the user connection;

-
return a CONNECT ACKNOWLEDGE message;

-
stop any locally generated alerting indication (if applied);
- 
clear any H.324 call established to receive multimedia CAT during the alerting phase (if applied), as specified in subclause 5.3.6.x;
-
stop timer T303 and T310 (if running);

-
enter the "active" state.

Abnormal cases:


On the mobile station side, if timer T303 or T310 expires, the call control entity of the mobile station shall initiate call clearing as described in subclause 5.4.

NOTE:
The mobile station may have applied an additional internal alerting supervision which causes initiation of call clearing prior to the expiry of T303 or T310.

The call control of the network in the "connect indication" state, shall, upon receipt of a CONNECT ACKNOWLEDGE message:

-
stop timer T313 and enter the "active" state.

Abnormal cases:


On the network side, if timer T313 elapses before a CONNECT ACKNOWLEDGE message has been received, the network shall perform the clearing procedure as described in subclause 5.4.
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Figure 5.5/3GPP TS 24.008 Call acceptance sequence at mobile originating call establishment

5.3.6
Support of multimedia calls

5.3.6.1
Service description

The 3GPP circuit-switched multimedia call is based on the 3G-324M (see 3GPP TS 26.111 [80]), which is a 3GPP-variant of the ITU-T H.324 recommendation. CS Multimedia telephony is a Bearer Service, which utilizes the Synchronous Transparent Data service (BS30) [3].

At the multimedia call setup the required call type, 3G-324M, is indicated, for the network to be able to invoke appropriate interworking functionality. In the peer end the H.324 information is used to invoke the terminal application. In addition to H.324 indication the terminal must select Information Transfer Capability (ITC) for the multimedia call. The 'correct' ITC depends on the peer end and the transporting networks; an all-ISDN call is a UDI/RDI call, and a call, which involves PSTN, is an analog "3.1 kHz audio" call.

For the case when the setup of a multimedia call is not successful, fallback to speech is specified.

Users may also request a service change between UDI/RDI multimedia and speech modes during a call (see 3GPP TS 23.172 [97]).

5.3.6.x
Multimedia CAT during the alerting phase of a mobile originated call 
A mobile station supporting multimedia CAT during the alerting phase of a mobile originated multimedia call establishment shall indicate support of this capability to the network in the Call Control Capabilities information element in the SETUP message.
The network may generate a multimedia CAT to such a mobile station before it has reached the "active" state of a call. To do so, the network shall through connect the traffic channel towards the source of the multimedia CAT and send a progress indicator IE indicating user attachment with progress description #9 "In-band multimedia CAT available" in either an ALERTING message or a PROGRESS message that is sent to the mobile station during call establishment. 
On reception of an ALERTING or a PROGRESS message the mobile station shall proceed as specified elsewhere in clause 5; if the progress indicator IE indicated user attachment with progress description #9 "In-band multimedia CAT available", the mobile station shall: 
-
attach the user connection for multimedia as soon as an appropriate channel in multimedia mode is available; and

-
set up an H.324 call.
It is up to the network to ensure that no undesired end-to-end through connection with the called party takes place during the establishment of a mobile terminated call.

The mobile station shall not abort the call if an error or H.324 call clearing occurs during the setup or the lifetime of the H.324 call during the alerting phase; the call control entity of the calling mobile station shall remain in its current state.
Upon reception of a new request from the network to attach the user connection with progress description #9 "In-band multimedia CAT available", the mobile station shall release any on-going H.324 call, and set up a new H.324 call. 
NOTE:
The network can request the mobile station to restart a new H.324 call during the alerting phase of the call e.g. during call forwarding scenarios to transmit to the calling party the multimedia CAT of the forwarded-to party.
The network may initiate the in-call modification procedure (see subclause 5.3.4.3) towards the MS in the "call delivered" state to modify the call mode to speech, if service change has been agreed at call setup.
Upon receiving an indication that the call has been accepted, the call control entity of the network shall send a CONNECT message to its peer entity at the calling mobile station; start timer T313 and enter the "connect indication" state. This message indicates to the call control entity of the calling mobile station that a connection has been established through the network.
On reception of a CONNECT message, the mobile station shall proceed as specified elsewhere in clause 5; the mobile station shall release any on-going H.324 call and set up a new H.324 call towards the called party.  
Mobile stations supporting multimedia CAT during the alerting phase of a mobile originated multimedia call establishment should also support the Media Oriented Negotiation Acceleration procedures specified in ITU-T H.324 annex K (see [x] and [y]).
5.3.6.y
DTMF transmission during a multimedia call

A mobile station supporting multimedia CAT during the alerting phase of a mobile originated multimedia call establishment should support transmission of DTMFs during a H.324 call using the H.245 UserInputIndication message (see ITU-T H.245 [z]) if it has attached the user connection for multimedia and an appropriate channel is available.
NOTE:
DTMF can be used to convey to the network the end user request to stop or copy an on-going multimedia CAT.
5.5.1
In-band tones and announcements

When the network wants to make the mobile station attach the user connection (e.g. in order to provide in-band tones/announcement) before the mobile station has reached the "active" state of a call, the network may include a progress indicator IE indicating user attachment in a suitable CC message:

-
Either it includes the IE in a SETUP, CALL PROCEEDING, ALERTING, or CONNECT message that is send during call establishment

-
it sends a PROGRESS message containing the IE.

A progress indicator IE indicates user attachment if it specifies a progress description in the set {1, 2, 3} or in the set {6, 7, 8, ..., 20}.

On reception of a SETUP, CALL PROCEEDING, ALERTING, CONNECT, or PROGRESS message the mobile station shall proceed as specified elsewhere in clause 5; if the progress indicator IE indicated user attachment and a speech mode traffic channel is appropriate for the call the mobile station shall in addition: attach the user connection for speech as soon as an appropriate channel in speech mode is available. (If a new order to attach the user connection is received before the attachment has been performed, the new order shall supersede the previous one.)

Under certain conditions the MS will have to attach the user connection before the CONNECT message. It is up to the network to ensure that no undesired end-to-end through connection takes place during the establishment of a MT call.

NOTE:
This allows the use of progress indicator IEs independently from the channel modes appropriate for the call.
The network may generate multimedia CAT to a mobile station supporting multimedia CAT during the alerting phase of a mobile originated multimedia call establishment as specified in subclause 5.3.6.x.
5.5.7
DTMF protocol control procedure

Dual Tone Multi Frequency (DTMF) is an inband one out of four plus one out of four signalling system primarily used from terminal instruments in telecommunication networks. The support of DTMF in the network is described in 3GPP TS 23.014 [12].

The mobile station shall be capable of transmitting DTMF messages as specified in this subclause if and only if the mobile station has the user connection for speech attached and an appropriate channel is available. 
The transaction identifier used by the DTMF messages shall be that of the attached speech call.

NOTE 1:
The present document means that DTMF messages can generally be sent in the active state of a call in speech transmission mode or when a traffic channel is available during setup or release and the progress indicator IE has been received.

NOTE 2:
Since the DTMF protocol messages are sent in a store and forward mode on the signalling channels the control of the device at the far end may be delayed dependent on the load or quality of the channels.

NOTE 3:
The procedures described in this paragraph support DTMF only in the direction mobile station to network.
A mobile station supporting multimedia CAT during the alerting phase of a mobile originated multimedia call establishment should also be capable of transmitting DTMFs during a multimedia call as specified in subclause 5.3.6.y. 
9.3.1.1
Alerting (network to mobile station direction)

This message is sent by the network to the calling mobile station to indicate that the called user alerting has been initiated.

See table 9.55/3GPP TS 24.008.
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	IEI
	Information element
	Type/Reference
	Presence
	Format
	Length

	
	Call control
	Protocol discriminator
	 M
	 V
	 1/2

	
	protocol discriminator
	10.2
	
	
	

	
	Transaction identifier
	Transaction identifier
	 M
	 V
	 1/2

	
	
	10.3.2
	
	
	

	
	Alerting
	Message type
	 M
	 V
	1

	
	message type
	10.4
	
	
	

	1C
	Facility
	Facility
	 O
	 TLV
	 2-?

	
	
	10.5.4.15
	
	
	

	1E
	Progress indicator
	Progress indicator
	 O
	 TLV
	4

	
	
	10.5.4.21
	
	
	

	7E
	User-user
	User-user
	 O
	 TLV
	 3-131

	
	
	 10.5.4.25
	
	
	


9.3.1.1.1
Facility

This information element may be used for functional operation of supplementary services.

9.3.1.1.2
Progress indicator

This information element may be included by the network:

-
in order to pass information about the call in progress, e.g., in the event of interworking; 
-
to make the mobile station attach the user connection for speech; and/or
- 
to make a mobile station supporting multimedia CAT during the alerting phase of a mobile originated multimedia call establishment attach the user connection and setup an H.324 call.
9.3.1.1.3
User-user

This information element may be included by the network if the called remote user included a user-user information
9.3.17
Progress

This message is sent from the network to the mobile station to indicate the progress of a call in the event of interworking or in connection with the provision of in-band information/patterns.

See table 9.67/3GPP TS 24.008.

Message type:
PROGRESS

Significance:

global

Direction:


network to mobile station

Table 9.67/3GPP TS 24.008: PROGRESS message content

	IEI
	Information element
	Type/Reference
	Presence
	Format
	Length

	
	Call control
	Protocol discriminator
	 M
	 V
	 1/2

	
	protocol discriminator
	10.2
	
	
	

	
	Transaction identifier
	Transaction identifier
	 M
	 V
	 1/2

	
	
	10.3.2
	
	
	

	
	Progress
	Message type
	 M
	 V
	1

	
	message type
	10.4
	
	
	

	
	Progress indicator
	Progress indicator
	 M
	LV
	3

	
	
	10.5.4.21
	
	
	

	7E
	User-user
	User-user
	 O
	 TLV
	 3-131

	
	
	10.5.4.25
	
	
	


9.3.17.1
User-user

This information element is included when the PROGRESS message is sent by the network when the call has been cleared by the remote user before it reached the active state to indicate that the remote user wants to pass user information at call clearing time.
9.3.17.x
Progress indicator

This information element may be included by the network:

-
in order to pass information about the call in progress, e.g., in the event of interworking; 
-
to make the mobile station attach the user connection for speech; and/or
- 
to make a mobile station supporting multimedia CAT during the alerting phase of a mobile originated multimedia call establishment attach the user connection and setup an H.324 call.
10.5.4.5a
Call Control Capabilities

The purpose of the Call Control Capabilities information element is to identify the call control capabilities of the mobile station.

The Call Control Capabilities information element is coded as shown in figure 10.5.89/3GPP TS 24.008 and table 10.5.116/3GPP TS 24.008.

The Call Control Capabilities is a type 4 information element with a length of 4 octets.

	8
	7
	6
	5
	4
	3
	2
	1
	

	
	Call Control Capabilities IEI
	octet 1

	Length of Call Control Capabilities contents
	octet 2

	Maximum number of supported bearers
	MCAT
	ENICM
	PCP
	DTMF
	octet3

	0
	0
	0
	0
	Maximum number of
	

	spare
	speech bearers
	octet 4


Figure 10.5.89/3GPP TS 24.008 Call Control Capabilities information element

Table 10.5.116/3GPP TS 24.008: Call Control Capabilities 

	DTMF (octet 3, bit 1)

	0
	
	
	
	This value is reserved for earlier versions of the protocol.

	1
	
	
	
	This value indicates that the mobile station supports DTMF as specified in subclause 5.5.7 of the present document.

	
	
	
	
	

	PCP (octet 3, bit 2)

	0
	
	
	
	This value indicates that the mobile station does not support the Prolonged Clearing Procedure

	1
	
	
	
	This value indicates that the mobile station supports the Prolonged Clearing Procedure.

	
	
	
	
	

	ENICM (octet 3, bit 3)

	0
	
	
	
	This value indicates that the mobile station does not support the Enhanced Network-initiated In-Call Modification procedure.

	1
	
	
	
	This value indicates that the mobile station supports the Enhanced Network-initiated In-Call Modification procedure as specified in subclause 5.3.4.3 of the present document.

	
	
	
	
	

	MCAT (octet 3, bit 4)

	0
	
	
	
	This value indicates that the mobile station does not support Multimedia CAT.

	1
	
	
	
	This value indicates that the mobile station supports Multimedia CAT 
during the alerting phase of a mobile originated multimedia call establishment as specified in subclause 5.3.6.x of the present document.

	
	
	
	
	

	Maximum number of supported bearers (octet 3, bit 5 to bit 8)

	0
	0
	0
	0
	1 bearer supported

	
	
	
	
	

	All values are interpreted as the binary representation of the number of bearers supported.

	

	Bit 5 of octet 3 is the least significant bit and bit 8 of octet 3 is the most significant bit.

	

	Maximum number of speech bearers (octet 4, bit 1 to bit 4)

	

	All values are interpreted as the binary representation of the number of bearers supported.

	

	Bit 1 of octet 4 is the least significant bit and bit 4 of octet 4 is the most significant bit.

	

	Note:
In this version of the protocol, the MS should not indicate more than one speech bearer.

	


10.5.4.21
Progress indicator

The purpose of the progress indicator information element is to describe an event which has occurred during the life of a call.

The progress indicator information element is coded as shown in figure 10.5.107/3GPP TS 24.008 and table 10.5.127/3GPP TS 24.008.

The progress indicator is a type 4 information element with a length of 4 octets.

	8
	7
	6
	5
	4
	3
	2
	1
	

	
	Progress indicator IEI
	octet 1

	Length of progress indicator contents
	octet 2

	1

ext
	coding

standard
	0

spare
	location
	octet 3

	1

ext
	progress description
	octet 4


Figure 10.5.107/3GPP TS 24.008 Progress indicator information element

Table 10.5.127/3GPP TS 24.008: Progress indicator information element

	Coding standard (octet 3)

	Bits

	7
	6
	
	
	

	0
	0
	
	
	Standardized coding, as described in ITU-T Rec. Q.931

	0
	1
	
	
	Reserved for other international standards

	1
	0
	
	
	National standard

	1
	1
	
	
	Standard defined for the GSMßPLMNS as described below

	

	Coding standards other than "1 1 - Standard defined for the GSM PLMNS" shall not be used if the progress description can be represented with the GSMßstandardized coding.

	

	The mobile station or network need not support any other coding standard than "1 1 - Standard defined for the GSM PLMNS".

	If a progress indicator IE indicating a coding standard not supported by the receiver is received, progress description "Unspecific" shall be assumed.

	

	Location (octet 3)

	Bits

	4
	3
	2
	1
	

	0
	0
	0
	0
	User

	0
	0
	0
	1
	Private network serving the local user

	0
	0
	1
	0
	Public network serving the local user

	0
	1
	0
	0
	Public network serving the remote user

	0
	1
	0
	1
	Private network serving the remote user

	1
	0
	1
	0
	Network beyond interworking point

	

	All other values are reserved.

	

	Note:
Depending on the location of the users, the local public network and remote public network may be the same network.

	

	Progress description (octet 4)

	Bits

	7
	6
	5
	4
	3
	2
	1
	
	No.
	

	0
	0
	0
	0
	0
	0
	1
	
	1.
	Call is not end-to-end PLMN/ISDN, further call progress information may be available in-band

	0
	0
	0
	0
	0
	1
	0
	
	2.
	Destination address in non-PLMN/ISDN

	0
	0
	0
	0
	0
	1
	1
	
	3.
	Origination address in non-PLMN/ISDN

	0
	0
	0
	0
	1
	0
	0
	
	4.
	Call has returned to the PLMN/ISDN

	0
	0
	0
	1
	0
	0
	0
	
	8.
	In-band information or appropriate pattern now available

	0
	0
	0
	1
	0
	0
	1
	
	9.
	In-band multimedia CAT available

	0
	1
	0
	0
	0
	0
	0
	
	32.
	Call is end-to-end PLMN/ISDN

	1
	0
	0
	0
	0
	0
	0
	
	64.
	Queueing

	All other values
	
	Unspecific
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