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3GPP TS 23.228: "IP Multimedia Subsystem (IMS); Stage 2".
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3GPP TS 29.007: "General requirements on interworking between the Public Land Mobile Network (PLMN) and the Integrated Services Digital Network (ISDN) or Public Switched Telephone Network (PSTN)".

[3]
3GPP TS 29.205: "Application of Q.1900 series to Bearer Independent CS Network architecture; Stage 3" 

[4]
3GPP TS 29.163: "Interworking between the IM CN subsystem and CS networks – Stage 3".

[5]
3GPP TS 29.232: "Media Gateway Controller (MGC); Media Gateway (MGW) interface; Stage 3".

[6]
3GPP TS 26.226: "Cellular Text Telephone Modem; General Description".

[7]
3GPP TS 26.103:  "Speech codec list for GSM and UMTS".

[8]
3GPP TS 29.202: "Application of Q.1900 series to Bearer Independent CS Network architecture; Stage 3".

[9]
ITU-T Recommendation H.248.1 (05/2002): "Gateway Control Protocol: Version 2" including the Corrigendum1 for Version 2 (03/04).

[10]
ITU-T Recommendation H.248.8 (09/2005): "Error Codes and Service Change Reason Description".

[11] 
ITU-T Recommendation H.248.2 (01/2005): "Facsimile, text conversation and call discrimination packages".

[12] 
ITU-T Recommendation H.248.10 (07/2001): "Media Gateway Resource Congestion Handling Package".

[13]
ITU-T Recommendation T.140 (02/1998): "Text conversation protocol for multimedia application".

[14]
ITU-T Recommendation Q.1950 (12/2002) "Call Bearer Control Protocol".

[15]
IETF RFC 2960: "Stream Control Transmission Protocol".

[16]
IETF RFC 3267: "Real-Time Transport Protocol (RTP) Payload Format and File Storage Format for the Adaptive Multi-Rate (AMR) and Adaptive Multi-Rate Wideband (AMR-WB) Audio Codecs".

[17]
IETF RFC 4566: "SDP: Session Description Protocol".
[18]
IETF RFC 2833: "RTP Payload for DTMF Digits, Telephony Tones and Telephony Signals".

[20]
3GPP TS 26.236: "Packet switched conversational multimedia applications; Transport protocols".

[21]
3GPP TS 29.415: "Core Network Nb Interface User Plane Protocols".

[22]
3GPP TS 23.153: "Out of band transcoder control".

[23]
IETF RFC 768: "User Datagram Protocol".
[24]
IETF RFC 3332: "Signaling System 7 (SS7) Message Transfer Part 3 (MTP3) - User Adaptation Layer (M3UA)".

[25]
3GPP TS 29.202: "SS7 Signalling Transport in Core Network".

[26] 
ITU-T Recommendation H.248.7 (03/2004): "Generic Announcement Package".

[27] 
ITU-T Recommendation H.248.36 (09/2005): " Hanging Termination Detection Package ".

[28]
ITU-T Recommendation H.248.11 (11/2002):"Media gateway overload control package".
[29]
ITU-T Recommendation H.248.14 (03/2002):"Inactivity timer package".

[30]
ITU-T Recommendation H.248.45 (05/2006):"MGC Information Package". See section A.17.1

[31]
Void
[32]
IETF RFC 3555: "MIME Type Registration of RTP Payload Formats".
[33]
IETF RFC 3551: "RTP Profile for Audio and Video Conferences with Minimal Control"..

[34]
Void
[35]
IETF RFC 4040: "RTP Payload Format for a 64 kbit/s Transparent Call".

[36]
IETF RFC 3389: "Real-time Transport Protocol (RTP) Payload for Comfort Noise (CN)".

[37]
ITU-T Recommendation V.152 (01/2005): "Procedures for supporting voice-band data over IP networks". including Corrigendum 1. 
[38]
ITU-T Recommendation H.248.4 (11/2000): "Gateway control protocol: Transport over Stream Control Transmission Protocol (SCTP)" including the Corrigendum 1 (03/2004).
[39]
IETF RFC 3556: " Session Description Protocol (SDP) Bandwidth Modifiers for RTP Control Protocol (RTCP) Bandwidth".
[40]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications"
[41]
ITU-T Recommendation H.248.12 (07/2001): "Gateway control protocol: H.248.1 packages for H.323 and H.324 interworking".
[42]
ITU-T Recommendation H.248.12a2 (08/2007): "Gateway control protocol: H.248.1 packages for H.323 and H.324 interworking Ammendment 2: Transport Mechanism.

[43]
RFC 3309: "Stream Control Transmission Protocol (SCTP) Checksum Change"

[44]
ITU-T Recommendation H.248.41 (05/2006): " IP Domain Connection package ".
[45]
ITU-T Recommendation H.324 Amendment 1 (08/2006): "New Annex K "Media Oriented Negotiation Acceleration Procedure" and associated changes to Annex J".

[46]
ITU-T H.248. 72 (01/2009): "Gateway control protocol: H.248 support for MONA ". (http://wftp3.itu.int/av-arch/avc-site/2009-2012/0901_Gen/H248_72_draft.zip) 
Note:
H.248. 72 is a draft version of ITU-T recommendation, the reference will be updated when it is published formally.
[47]
3GPP TS 29.235: "Interworking between SIP-I based circuit-switched core network and other networks".

[48]
3GPP TS 29.231:" SIP-I based circuit-switched core network; Stage 2".

[49]
ITU-T H.248.71 (02/2009): "Gateway Control Protocol: Received RTCP package". (http://wftp3.itu.int/av-arch/avc-site/2009-2012/0901_Gen/H248_71_draft.zip) 
NOTE:
H.248.71 is a draft version of  ITU-T recommendation, the reference will be updated when it is published formally.
[x]
ITU-T Recommendation G.168 (03/2009): "Digital network echo cancellers".
* * * Next Change * * * *

10.2.3.2
Clearmode


On IMS and RTP-CN (SIP-I) terminations, Clearmode codec is transported according to IETF RFC 4040[35].

When the MGC determines that a 64 kbit/s unrestricted bearer service is requested, the clearmode codec shall be used. A Dynamic Payload type with CLEARMODE as encoding name shall be included in both the local and remote descriptor.

The behaviour of the MGW shall then conform to IETF RFC 4040[35]. All voice and signal processing functions such as silence suppression, comfort noise insertion and gain adjustment shall be automatically turned off. The MGW shall inherit the same QoS objectives as the ISDN bearer service.

* * * Next Change * * * *
10.2.3.3
Silence suppression and comfort noise

On RTP-CN (SIP-I) terminations silence suppression and comfort noise are supported according to 3GPP TS 29.232 [5] subclause 10.2.3.4.For IMS terminations the following text applies.

Silence Suppression (SS) mode is direction-independent and shall be supported call/bearer individually. Silence suppression mode must be explicitly enabled and disabled. Default shall be a disabled SS mode.

If a codec has built-in support for silence suppression and comfort noise insertion, and an a=line has been defined in IETF RFC3551[33] or IETF RFC 3555 [32] to activate or de-activate these features, the activation or deactivation of these features shall be indicated using the a= line according to IETF RFC 3551[33]and IETF RFC 3555[32]. If the selected codec does not have built in support for silence suppression and comfort noise (CN) insertion, the CN payload code defined in RFC 3389[36] may be included in the media description. 

E.g (for ITU-T Recommendation G.711 A-law codec):


v=0


c=IN <address type> <connection address>


m=audio <port number> RTP/AVP 8 13


a=ptime: 10

If the CN payload is included in the Local Descriptor, the MGW shall be prepared to receive CN packets during silence periods. This action corresponds to an implicit enabling of the SS mode in receiving direction.

If the CN payload is included in the Remote Descriptor, the MGW shall send CN packets during silence periods. This action corresponds to an implicit enabling of the SS mode in sending direction.

Comfort noise generation, voice activity detection and discontinuous transmission algorithms are outside the scope of the present document.

* * * Next Change * * * *
10.2.3.4
VBD codec


Voiceband data refers to traffic from facsimile, modem or text telephony applications.

On IMS terminations, voiceband data traffic is transported according to ITU‑T Recommendation V.152 [37] and its Corrigendum 1. ITU-T Recommendation G.711 must be used as VBD codec. The RTP Payload Type (PT) codepoint, "0" or "8" or a value from the dynamic PT range , is used in the MG.

NOTE 1:
Use of "0" or "8" is indicating to the MG that only inband-based VBD stimuli must be detected. Both peering MGs are consequently not directly synchronized in their state transitions between "voice" and "VBD" modes.

NOTE 2:
Use of "a value from the dynamic PT range" is indicating a VBD RTP packet according to ITU‑T Recommendation V.152 [37]. The MGW may offer then an enhanced VBD service.

Upon detection of voiceband data traffic, the Media Gateway shall autonomously switch from Audio mode to VBD mode with VBD codec.

Transitioning between Audio mode and VBD mode is possible in both directions. The procedures for transitioning between these two operation modes are described in ITU-T Recommendation V.152 clause 10/V.152 [37]. Any state transition requires the detection of a "VBD stimuli" (see ITU-T Recommendation V.152 clause 9/V.152 [37]). The IM-MGW shall be compliant with ITU-T Recommendation G.168 [x] on detecting VBD.
* * * Next Change * * * *
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