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Normative references

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies.

-
A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the same number.

[1]
CCITT Recommendation G.711: "Pulse code modulation (PCM) of voice frequencies".

[2]
CCITT Recommendation I.460: "Multiplexing, rate adaption and support of existing interfaces".

[3]
CCITT Recommendation V.25: "Automatic answering equipment and/or parallel automatic calling equipment on the general switched telephone network including procedures for disabling of echo control devices for both manually and automatically established calls".

[4]
CCITT Recommendation V.42bis: "Data Compression for Data Circuit Terminating Equipment (DCE) using Error Correction Procedures"

[5]
CCITT Recommendation V.110: "Support of data terminal equipments (DTEs) with V‑Series interfaces by an integrated services digital network".

[6]
ETS 300 102‑1 Edition 1 (1990): "Integrated Services Digital Network (ISDN); User‑network interface layer 3  Specifications for basic call control".

[7]
ETS 300 121: "Integrated Services Digital Network (ISDN); Application of the ISDN User Part (ISUP) of CCITT Signalling System No.7 for international ISDN interconnections (ISUP version 1)".

[8]
GSM 01.04: "Digital cellular telecommunication system (Phase 2+); Abbreviations and acronyms".

[9]
GSM 02.01: "Digital cellular telecommunication system (Phase 2+); Principles of telecommunication services supported by a GSM Public Land Mobile Network (PLMN)".

[10]
GSM 02.02: "Digital cellular telecommunications system (Phase 2+); Bearer Services (BS) supported by a GSM Public Land Mobile Network (PLMN)".

[11]
GSM 02.03: "Digital cellular telecommunications system (Phase 2+); Teleservices supported by a GSM Public Land Mobile Network (PLMN)".

[12]
GSM 02.04: "Digital cellular telecommunications system (Phase 2+); General on supplementary services".

[13]
GSM 02.81: "Digital cellular telecommunication system (Phase 2+); Line identification supplementary services ‑ Stage 1".

[14]
GSM 02.82: "Digital cellular telecommunication system (Phase 2+); Call Forwarding (CF) supplementary services ‑ Stage 1".

[15]
GSM 02.83: "Digital cellular telecommunication system (Phase 2+); Call Waiting (CW) and Call Hold (HOLD) supplementary services ‑ Stage 1".

[16]
GSM 02.84: "Digital cellular telecommunication system (Phase 2+); MultiParty (MPTY) supplementary services ‑ Stage 1".

[17]
GSM 02.85: "Digital cellular telecommunication system (Phase 2+); Closed User Group (CUG) supplementary services ‑ Stage 1".

[18]
GSM 02.86: "Digital cellular telecommunication system (Phase 2+); Advice of charge (AoC) supplementary services ‑ Stage 1".

[19]
GSM 02.88: "Digital cellular telecommunication system (Phase 2+); Call Barring (CB)  supplementary services ‑ Stage 1".

[20]
GSM 03.03: "Digital cellular telecommunications system (Phase 2+); Numbering, addressing and identification".

[21]
GSM 03.08: "Digital cellular telecommunication system (Phase 2+); Organization of subscriber data".

[22]
GSM 03.11: "Digital cellular telecommunications system (Phase 2+); Technical realization of supplementary services".

[23]
GSM 03.45: "Digital cellular telecommunications system (Phase 2+); Technical realization of facsimile group 3 transparent".

[24]
GSM 03.46: "Digital cellular telecommunication system (Phase 2+); Technical realization of facsimile group 3 non‑transparent".

[25]
GSM 03.50: "Digital cellular telecommunications system (Phase 2+); Transmission planning aspects of the speech service in the GSM Public Land Mobile Network (PLMN) system".

[26]
GSM 03.54: "Digital cellular telecommunications system (Phase 2+); Description for the use of a Shared Inter Working Function in a GSM PLMN; Stage 2".

[27]
GSM 04.08: "Digital cellular telecommunications system (Phase 2+); Mobile radio interface layer 3 specification".

[28]
GSM 04.21: "Digital cellular telecommunications system (Phase 2+); Rate adaption on the Mobile Station ‑ Base Station System (MS ‑ BSS) interface".

[29]
GSM 04.22: "Digital cellular telecommunications system (Phase 2+); Radio Link Protocol (RLP) for data and telematic services on the Mobile Station ‑ Base Station System (MS ‑ BSS) interface and the Base Station System ‑ Mobile‑services Switching Centre (BSS ‑ MSC) interface".

[30]
GSM 07.01: "Digital cellular telecommunications system (Phase 2+); General on Terminal Adaptation Functions (TAF) for Mobile Stations (MS)".

[31]
GSM 07.02: "Digital cellular telecommunications system (Phase 2+); Terminal Adaptation Functions (TAF) for services using asynchronous bearer capabilities".

[32]
GSM 07.03: "Digital cellular telecommunications system (Phase 2+); Terminal Adaptation Functions (TAF) for services using synchronous bearer capabilities".

[33]
GSM 07.05: "Digital cellular telecommunication system (Phase 2+); Use of Data Terminal Equipment ‑ Data Circuit terminating Equipment (DTE ‑ DCE) interface for Short Message Service (SMS) and Cell Broadcast Service (CBS)".

[34]
GSM 08.20: "Digital cellular telecommunication system (Phase 2+); Rate adaption on the Base Station System ‑ Mobile‑services Switching Centre (BSS ‑ MSC) interface".

[35]
GSM 08.60: "Digital cellular telecommunications system (Phase 2+); Inband control of remote transcoders and rate adaptors for Enhanced Full Rate (EFR) and full rate traffic channels".

[36]
GSM 09.02: "Digital cellular telecommunications system (Phase 2+); Mobile Application Part (MAP) specification".

[37]
GSM 09.03: "Digital cellular telecommunication system (Phase 2+); Signalling requirements on interworking between the Integrated Services Digital Network (ISDN) or Public Switched Telephone Network (PSTN) and the Public Land Mobile Network (PLMN)".

[38]
GSM 09.05: "Digital cellular telecommunication system (Phase 2+); Interworking between the Public Land Mobile Network (PLMN) and the Packet Switched Public Data Network (PSPDN) for Packet Assembly/Disassembly facility (PAD) access".

[39]
GSM 09.06: "Digital cellular telecommunications system (Phase 2+); Interworking between a Public Land Mobile Network (PLMN) and a Packet Switched Public Data Network/Integrated Services Digital Network (PSPDN/ISDN) for the support of packet switched data transmission services".

[40]
CCITT Recommendation V.120: "Support by an ISDN of data terminal equipment with V-Series type interfaces with provision for statistical multiplexing".

[41]
ETR 018: "Integrated Services Digital Network (ISDN); Application of the Bearer Capability (BC), High Layer Compatibility (HLC) and Low Layer Compatibility (LLC) information elements by terminals supporting ISDN services".

[42]
CCITT Recommendation I.464: "Multiplexing, rate adaption and support of existing interfaces for restricted 64 kbit/s transfer capability".

[43]
CCITT Recommendation Q.922 (1992): "DSS 1 Data link layer: ISDN data link layer specification for frame mode bearer services"

[44]
ITU-T Recommendation V.8: "Procedures for starting sessions of data transmission over the public switched telephone network"

[45]
ITU-T Recommendation V.8bis: "Procedures for the identification and selection of common modes of operation between data circuit terminating equipments (DCEs) and between data terminal equipments (DTEs) over the public switched telephone network and on leased point-to-point telephone type circuits"

[46]
ITU-T Recommendation V.140: "Procedures for establishing communication between two multiprotocol audiovisual terminals using digital channels at a multiple of 64 or 56 kbit/s"

[47]
ITU-T Recommendation H.223: "Multiplexing protocol for low bit rate multimedia communication"

[48]
ITU-T Recommendation H.324: "Terminal for low bit rate multimedia communication"

[49]
ITU-T Recommendation H.245: "Control protocol for multimedia communication"

[50]
ITU-T Recommendation Q.763: "Signalling System No. 7 – ISDN user part formats and codes "
[51]
ITU-T Recommendation Q.931: "Digital subscriber signalling system no. 1 (DSS1) – ISDN user network interface layer 3 specification for basic call control"
7.
Interworking classifications

7.1
Service interworking

Service interworking is required when the Teleservices at the calling and called terminals are different. Service interworking is specified for Facsimile group 3 (GSM Teleservice 61 or 62 interworking with standard facsimile group 3 service) and for Video bearer service and Speech teleservice interworking (Fallback from Video to Speech during the call setup, swap between Video and speech during the call). 
9.4
Multimedia calls

The circuit switched 3.1 kHz multimedia call uses the BS30 general bearer service described in section 9.2. The Multimedia call is based on the ITU-T H.324 recommendation. The call can start either with multimedia or with speech. A swap from speech to multimedia and vice versa is possible during the call. If the requested multimedia handshaking fails, a fallback to speech is made. The request for multimedia and the required modem type (V.34) and the required information transfer capability is indicated in the call setup with BCIE parameters Other Rate Adaptation and Other Modem Type (OMT) and Information Transfer Capability (ITC), respectively. 

The MSC IWF shall support the ITU-T V.34 modem and the ITU-T V.8 inband signalling to be able to indicate its own H.324/M capability and detect the H.324 capability of the fixed network modem with the call function category element of V.8. The IWF may also support the ITU-T V.8bis inband signaling.

9.4.1
Mobile originated multimedia call

START WITH MULTIMEDIA

A H.324/M multimedia call is set up as a transparent BS30 data call described in section 9.2 with the following multimedia call specific parameter: Other Rate Adaptation = H.223 and H.245. 

The IWF V.34 modem initiates the ITU-T V.8 handshaking and indicates the support of H.324/M in the call function category of the V.8 handshaking. If the called party's modem does not indicate a H.324 support in its V.8 in-band signalling response, the IWF may clear the call. If there is no V.8 response at all, the IWF clears the call.
Fallback to speech

If the IWF modem does not recognize the answering tone of the called modem within the expiration of a timer started at the reception of the answer message, the MSC shall check that the user has a subscription to the speech teleservice. If the subscription check indicates the availability of the speech service, the MSC IWF initiates an In Call Modification procedure (ref. to 24.008) in order to fall back to a speech mode. As a result of the procedure the IWF resource is released and a speech channel is set up between the calling MS and the fixed network. 

If the subscription check is negative or if the In Call Modification procedure fails, the IWF clears the call. 

A recommended minimum value for the timer is 3 seconds,  refer to the ITU-T V.25 recommendation.

Swap to speech 

A swap from multimedia to speech teleservice requires that in the end-to-end multimedia session teardown procedure, described in ITU-T Recommendation H.324, both terminals indicate their expected new communication mode to be speech telephony. If either terminal is configured to disconnect instead of reverting to speech telephony, the call will be cleared according to procedures described in H.324. 
A swap from the multimedia bearer service to the speech teleservice can be initiated either by the mobile user or by the fixed network user. In order to allow a swap during the call, the MSC shall check (either in the beginning of or during the call) that the user has a subscription to the speech service. 
The mobile user invokes the In Call Modification procedure according to TS 24.008. The MSC IWF shall check that the user has a subscription to speech. If the IWF modem supports the ITU-T V.8bis procedures, they are used towards the far end modem to activate the swap at the far end terminal. If the IWF modem does not support the ITU-T V.8bis procedures, the synchronization of the swap from multimedia to speech is left up to the users, i.e. the users activate the swap on their own terminals. 

The PSTN terminal may invoke the swap by the ITU-T V.8bis procedures. If the IWF supports the V.8bis procedure, the IWF shall be on the line detecting possible V.8bis tones and messages during the speech phase of the call. If the IWF detects a V.8bis swap-to-speech request, the IWF checks the subscription to speech and, if positive, responses to the far end according to the V.8bis procedures and initiates an In Call Modification procedure (ref. to 24.008) in order to swap to the speech mode. 

If the user has no subscription to speech, the MSC rejects the In Call Modification procedure. If the In Call Modification procedure fails, the MSC IWF clears the call. 

START WITH SPEECH
The MS signals the start with speech with a provision for a later swap to multimedia by sending both a speech BCIE and a multimedia bearer BCIE (with ITC = 3.1kHz, OMT = V.34 and ORA = H.223 and H.245) to the MSC in the setup message. The MSC performs a subscription check for both services. If the subscription check indicates the availability of both services, the MSC signals a setup corresponding to the multimedia bearer BCIE to the fixed network and sets up a speech channel according to the speech BCIE in the mobile network. If the IWF supports ITU-T V.8bis procedures, the MSC sets the IWF on line to monitor the incoming traffic channel from the fixed network for a possible V.8bis swap-to-multimedia procedure. 

If the user has no subscription to the multimedia bearer service BS30, the call turns to a speech call. The MSC sends a speech setup to the fixed network. 

If the user has no subscription to the speech service, the MSC rejects the setup. 
Swap to multimedia 

A swap from the speech teleservice to the multimedia bearer service can be initiated either by the mobile user or by the fixed network user. In order to allow a swap during the call, the MSC shall check (either in the beginning of or during the call) that the user has a subscription to the multimedia bearer service. 

The mobile user invokes the In Call Modification procedure according to TS 24.008. The MSC IWF shall check that the user has a subscription to the multimedia bearer service and, if positive, put the IWF on line. If the IWF modem supports the ITU-T V.8bis procedures, they are used towards the far end modem to activate the swap at the far end terminal. If the IWF modem does not support the ITU-T V.8bis procedures, the synchronization of the swap from multimedia to speech is left up to the users, i.e. the users activate the swap on their own terminals. 

The PSTN terminal may invoke the swap by the ITU-T V.8bis procedures. If the IWF supports the V.8bis procedure, the IWF modem shall be on the line detecting possible V.8bis tones and messages during the speech phase of the call. If the IWF detects a V.8bis swap-to-multimedia request, the IWF checks the subscription to multimedia bearer service and, if positive, responses to the far end according to the V.8bis procedures and initiates an In Call Modification procedure (ref. to 24.008) in order to swap to the multimedia mode. 

If the user has no subscription to the multimedia service, the MSC rejects the In Call Modification procedure. If the In Call Modification procedure fails, the MSC IWF clears the call. If the V.8 multimedia handshaking fails, the MSC IWF clears the call. 

9.4.2
Mobile terminated multimedia call

9.4.2.1
Multinumbering scheme

START WITH MULTIMEDIA

A H.324/M multimedia call is set up as a transparent BS30 data call described in section 9.2 with the following multimedia call specific parameter: Other Rate Adaptation = H.223 and H.245. 

The IWF V.34 modem expects to receive the ITU-T V.8 handshaking and to recognize the support of H.324 in the call function category of the incoming V.8 handshaking. If the calling party's modem does not indicate a H.324 support in its V.8 in-band signalling, the IWF may clear the call. If the calling modem tries to handshake another than V.34 modem scheme, the IWF clears the call.

Fallback to speech

If the IWF modem does not recognize a call tone nor a V.8 Call Indication nor a V.8 Call Menu within the expiration of a timer started at the sending of the answer tone (i.e. the calling party is not a V.34 modem),  the IWF shall check that the user has a subscription to the speech teleservice. If the subscription check indicates the availability of the speech service, the IWF initiates an In Call Modification procedure (ref. to 24.008) in order to fall back to a speech mode. As a result of the procedure the IWF resource is released and a speech channel is set up between the calling MS and the fixed network. 

If the subscription check is negative or if the In Call Modification procedure fails, the IWF clears the call. 

A recommended minimum timer value is FFS (3? seconds),  refer to the ITU-T V.8 recommendation. 

Swap to speech

As in a mobile originated call described above. 

START WITH SPEECH
A start with speech with a provision for a later swap to multimedia is possible when the calling party requests an ITC = 3.1 kHz in order to have the fixed network support the possible later swap to multimedia. The MS receives a setup with a multimedia bearer BCIE (with ITC = 3.1kHz, OMT = V.34 and ORA = H.223 and H.245) and responds to it with both a speech BCIE and a multimedia bearer BCIE (in the order speech BCIE first). The MSC performs a subscription check for the speech service and, if positive, the MSC sets up a speech channel according to the speech BCIE in the mobile network. If the IWF supports ITU-T V.8bis procedures, the MSC sets the IWF on line to monitor the incoming traffic channel from the fixed network for a possible V.8bis swap-to-multimedia procedure. 
If the mobile user wants to turn the call to a speech call at the setup, the MS shall respond to the multimedia bearer setup with a speech BCIE. 
If the user has no subscription to the speech service, the MSC rejects the setup.
Swap to multimedia
As in a mobile originated call described above.

9.4.2.2
Single numbering scheme

START WITH MULTIMEDIA

A H.324/M multimedia call is set up as a transparent BS30 data call described in section 9.2, i.e. the MS shall define the requested bearer service and indicate it in the call confirm message, with the following multimedia call specific parameter: Other Rate Adaptation = H.223 and H.245.

The IWF V.34 modem expects to receive the ITU-T V.8 handshaking and to recognize the support of H.324 in the call function category of the incoming V.8 handshaking. If the calling party's modem does not indicate a H.324 support in its V.8 in-band signalling, the IWF may clear the call. If the calling modem tries to handshake another than V.34 modem scheme, the IWF clears the call.

Fallback to speech

In order to allow a fallback, the MSC shall check that the user has a subscription to the speech service.

If the IWF modem does not recognize a call tone nor a V.8 Call Indication nor a V.8 Call Menu within the expiration of a timer started at the sending of the answer tone (i.e. the calling party is not a V.34 modem), the IWF shall check that the user has a subscription to the speech teleservice. If the subscription check indicates the availability of the speech service, the IWF initiates an In Call Modification procedure (ref. to 24.008) in order to fall back to a speech mode. As a result of the procedure the IWF resource is released and a speech channel is set up between the calling MS and the fixed network. 

A recommended minimum timer value is FFS (3? seconds),  refer to the ITU-T V.8 recommendation. 

Swap to speech
As in a mobile originated call described above. 

START WITH SPEECH

A start with speech with a provision for a later swap to multimedia is possible when the calling party requests an ITC = 3.1 kHz in order to have the fixed network support the possible later swap to multimedia. Because the MS does not receive a BCIE in the setup (ref. to section 9.2), the MS shall define the start with speech with a provision for a later swap to multimedia by sending both a speech BCIE and a multimedia bearer BCIE (with ITC = 3.1kHz, OMT = V.34 and ORA = H.223 and H.245) to the MSC in the call confirm message. The MSC performs a subscription check for both services. If the subscription check indicates the availability of both services, the MSC sets up a speech channel according to the speech BCIE in the mobile network. If the IWF supports ITU-T V.8bis procedures, the MSC sets the IWF on line to monitor the incoming traffic channel from the fixed network for a possible V.8bis swap-to-multimedia procedure. 
If the user has no subscription to the multimedia bearer service BS30, the call turns to a speech call, i.e. no modification to multimedia is accepted during the call. If the user has no subscription to the speech service, the MSC rejects the setup.

Swap to multimedia

As in a mobile originated call described above.

10
Interworking to the ISDN

10.4
Multimedia calls

The circuit switched multimedia call uses the BS30 general bearer service described in section 10.2. The multimedia call is based on the ITU-T H.324 recommendation. The call can start either with multimedia or with speech. A swap from speech to multimedia and vice versa is possible during the call. If the requested UDI/RDI multimedia handshaking fails, a fallback to 3.1kHz or speech is made. In case of a fallback to 3.1kHz multimedia the procedures described in section 9.4 apply. The request for video and the required information transfer capability is indicated in the call setup with BCIE parameters Other Rate Adaptation and Information Transfer Capability (ITC), respectively. 

The MSC IWF shall support the ITU-T V.140 inband setup procedures to be able to indicate its own H.324 capabilities and detect the H.324 capabilities of the fixed network terminal. 

In order to support a fallback to 3.1kHz and the call setup with a 3.1kHz, the MSC IWF shall support the ITU-T V.34 modem and the ITU-T V.8 in-band signalling described in 9.4.

10.4.1
Mobile originated multimedia call

START WITH MULTIMEDIA

A H.324/M multimedia call is set up as a transparent BS30 data call described in section 10.2 with the following multimedia call specific parameter in the 64 kbit/s UDI case: Other Rate Adaptation = H.223 and H.245. 

The IWF uses the ITU-T V.140/V.8 inband procedures to indicate its capabities to the called party and to recognize the capabilities of the called party. The IWF is bypassed and released after a successful V.140 procedure ending up with a 56 or 64 kbit/s H.324/I connection. 

Fallback

If the MSC receives a Backward Call Indication (ref. to ITU-T Q.763) with the value "terminating access non-ISDN" (M = 0) or a Progress Indication (ref. to ITU-T Q.931 and Q.763) with the value "Destination address is non-ISDN" (PI = 2) or if the IWF does not recognize the V.140 sequences of the called party within the expiration of a timer started at the reception of the answer message but recognizes the answering tone of the modem of the called party, the IWF sets a V.34 modem on line and starts the ITU-T V.8 signaling and initiates an In Call Modification procedure (ref. to 24.008) in order to fall back to a 3.1 kHz mode (with a user rate 28.8 or 33.6 kbit/s
If the called party's modem does not indicate a H.324 support in its V.8 in-band signalling response, the IWF may clear the call. If there is no V.8 response at all, the IWF clears the call.
If the IWF recognizes neither the V.140 sequences nor the answering tone of the called party within the expiration of a timer started at the reception of the answer message, the IWF shall check that the user has a subscription to the speech teleservice. If the subscription check indicates the availability of the speech service, the IWF initiates an In Call Modification procedure (ref. to 24.008) in order to fall back to a speech mode. As a result of the procedure the IWF resource is released and a speech channel is set up between the calling MS and the fixed network. 

If the subscription check is negative or if the In Call Modification procedure fails, the IWF clears the call. 

A recommended minimum value for the timer is 3 seconds,  refer to the ITU-T V.25 recommendation. 

Swap to speech 

A swap from multimedia to speech teleservice requires that in the end-to-end multimedia session teardown procedure, described in ITU-T Recommendation H.324, both terminals indicate their expected new communication mode to be speech telephony. If either terminal is configured to disconnect instead of reverting to speech telephony, the call will be cleared according to procedures described in H.324.

A swap from the multimedia bearer service to the speech teleservice can be initiated either by the mobile user or by the fixed network user. In order to allow a swap during the call, the MSC shall check (either in the beginning of or during the call) that the user has a subscription to the swapped-to service. 

The mobile user invokes the In Call Modification procedure according to TS 24.008. The MSC IWF shall check that the user has a subscription to speech. The synchronization of the swap from multimedia to speech is left up to the users, i.e. the users activate the swap on their own terminals. 

If the user has no subscription to speech, the MSC rejects the In Call Modification procedure. If the In Call Modification procedure fails, the MSC IWF clears the call. 

START WITH SPEECH
The MS signals the start with speech with a provision for a later swap to multimedia by sending both a speech BCIE and a multimedia bearer BCIE (with ITC = UDI/RDI and ORA = H.223 and H.245) to the MSC in the setup message. The MSC performs a subscription check for both services. If the subscription indicates the availability of both services, the MSC signals a setup corresponding to the multimedia bearer BCIE to the fixed network and sets up a speech channel according to the speech BCIE in the mobile network. 

If the user has no subscription to the multimedia bearer service BS30, the call turns to a speech call. The MSC sends a speech setup to the fixed network. If the user has no subscription to the speech service, the MSC rejects the setup.

Swap to multimedia 
A swap from the speech teleservice to the multimedia bearer service can be initiated either by the mobile user or by the fixed network user. In order to allow a swap during the call, the MSC shall check (either in the beginning of or during the call) that the user has a subscription to the multimedia bearer service. 

The mobile user invokes the In Call Modification procedure according to TS 24.008. The MSC IWF shall check that the user has a subscription to the multimedia bearer service and, if positive, put the IWF on line to start the ITU-T V.140/V.8 procedures. The synchronization of the swap from speech to multimedia is left up to the users, i.e. the users activate the swap on their own terminals. 

If the user has no subscription to the multimedia bearer service, the MSC rejects the In Call Modification procedure. If the In Call Modification procedure fails, the MSC IWF clears the call. If the V.140/V.8 procedures fail, the MSC IWF clears the call. 

10.4.2
Mobile terminated multimedia call

START WITH MULTIMEDIA

A H.324/M multimedia call is set up as a transparent BS30 data call described in section 10.2 with the multimedia call specific parameter Other Rate Adaptation = H.223 and H.245 (if available). The ISDN UIL1P values 'H.223 and H.245' and 'H.221 and H.242' are mapped to a UMTS/GSM Other Rate Adapation value 'H.223 and H.245'. There are four different setup cases: 

a) H.223 and H.245 request in the IAM message:

The MSC sets up a 64/56 kbit/s digital channel without an IWF intervention and the H.223 and H.245 operations are entered without preceding V.140 inband procedures. (Ref. to ITU-T H.324, Annex D)

b) H.221 and H.242 request in the IAM message:

The MSC sets up a 64/56 kbit/s digital channel with an IWF. The IWF uses the ITU-T V.140/V.8 inband procedures to indicate its capabities to the calling party and to recognize the capabilities of the calling party. The IWF is bypassed and released after a successful V.140 procedure ending up with a 56 or 64 kbit/s H.324/I connection. (Ref. to ITU-T H.324, Annex D)

c) H.223 and H.245 request from HLR: 

The MSC sets up a 64/56 kbit/s digital channel with an IWF. The IWF uses the ITU-T V.140/V.8 inband procedures to indicate its capabities to the calling party and to recognize the capabilities of the calling party. The IWF is bypassed and released after a successful V.140 procedure ending up with a 56 or 64 kbit/s H.324/I connection. 

d) No service definition: 

If the IAM message brings an ITC value UDI/RDI without a specific service definition (in UIL1P, UR, etc. fields of BCIE and LLC) and if there is no service definition from the VLR/HLR (i.e. the single numbering scheme is used), the MSC sends a setup without a BCIE to the MS, as defined in section 9.2. The MS defines the service with a BCIE sent in the call confirm message. 

If the request in the BCIE is a UDI/RDI 'H.223 and H.245' multimedia bearer service and the Forward Call Indication from ISDN (ref. to ITU-T Q.763) does not have a value "originating access non-ISDN" (I = 0) and the Progress Indication from ISDN does not have a value "Origination address is non-ISDN" (PI = 3), the MSC sets up a 64/56 kbit/s digital channel with an IWF. The IWF uses the ITU-T V.140/V.8 inband procedures to indicate its capabities to the calling party and to recognize the capabilities of the calling party. The IWF is bypassed and released after a successful V.140 procedure ending up with a 56 or 64 kbit/s H.324/I connection. 

If the request in the BCIE is a UDI/RDI 'H.223 and H.245' multimedia bearer service but either the Forward Call Indication is "originating access non-ISDN" (I = 0) or the Progress Indication is "Origination address is non-ISDN" (PI = 3), the MSC sets up a 3.1kHz multimedia call as defined in section 9.4.

If the request is a 3.1kHz 'H.223 and H.245' multimedia bearer service, the MSC sets up a 3.1kHz multimedia call as defined in section 9.4.
Fallback to speech

If the MSC receives a Forward Call Indication (ref. to ITU-T Q.763) with the value "originating access non-ISDN" (I = 0) or a Progress Indication (ref. to ITU-T Q.931 and Q.763) with the value "Origination address is non-ISDN" (PI = 3) or if the IWF does not recognize the V.140 sequences of the calling party within the expiration of a timer started at the sending of the answer message but recognizes a call tone or a V.8 Call Indication or a V.8 Call Menu of the modem of the calling party, the IWF sets a V.34 modem on line and responses to the signaling according to ITU-T V.8 and initiates an In Call Modification procedure (ref. to 24.008) in order to fall back to a 3.1 kHz mode (with a user rate 28.8 or 33.6 kbit/s). 

If the calling party's modem does not indicate a H.324 support in its V.8 in-band signalling, the IWF may clear the call. If there is no V.8 signaling at all, the IWF clears the call. 
If the IWF recognizes neither the V.140 sequences nor a call tone nor a V.8 Call Indication nor a V.8 Call Menu of the calling party within the expiration of a timer started at the sending of the answer message, the IWF shall check that the user has a subscription to the speech teleservice. If the subscription check indicates the availability of the speech service, the IWF initiates an In Call Modification procedure (ref. to 24.008) in order to fall back to a speech mode. As a result of the procedure the IWF resource is released and a speech channel is set up between the called MS and the fixed network. 

If the subscription check is negative or if the In Call Modification procedure fails, the IWF clears the call. 

A recommended minimum timer value is FFS (3? seconds),  refer to the ITU-T V.8 recommendation. 

Swap to speech

As in a mobile originated call described above. 

START WITH SPEECH
A start with speech with a provision for a later swap to multimedia is possible when the calling party requests an ITC = UDI/RDI in order to have the fixed network support the possible later swap to multimedia with UDI/RDI. There are two cases. 

a) The MS receives a service definition:

If the MS receives a setup with a multimedia bearer BCIE (with ITC = UDI/RDI and ORA = H.223 and H.245) and wants to start with speech, the MS responds to the setup with both a speech BCIE and a multimedia bearer BCIE (in the order speech BCIE first). The MSC performs a subscription check for the speech service and, if positive, the MSC sets up a speech channel according to the speech BCIE in the mobile network. 
If the mobile user wants to turn the call to a speech call at the setup, the MS shall respond to the multimedia bearer setup with a speech BCIE. 
If the user has no subscription to the speech service, the MSC rejects the setup.

b) The MS does not receive a service definition:

If the MS does not receive a BCIE in the setup, the MS shall define the start with speech with a provision for a later swap to multimedia by sending both a speech BCIE and a multimedia bearer BCIE (with ITC = UDI/RDI and ORA = H.223 and H.245) to the MSC in the call confirm message. The MSC performs a subscription check for both services. If the subscription check indicates the availability of both services, the MSC sets up a speech channel according to the speech BCIE in the mobile network. 

If the user has no subscription to the multimedia bearer service BS30, the call turns to a speech call, i.e. no modification to multimedia is accepted during the call. If the user has no subscription to the speech service, the MSC rejects the setup.

Swap to multimedia

As in a mobile originated call described above.
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