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* * * First Change * * * *

1
Scope

The present document describes the protocol to be used on the Media Gateway Control Function (MGCF) – IM Media Gateway (IM-MGW) interface. This interface provides the Media Gateway Control for interworking between the IP Multimedia Subsystem (IMS) and CS domain (ISUP, BICC and SIP-I). The basis for this protocol is the H.248 protocol as specified in ITU-T. The IMS architecture is described in 3GPP TS 23.228[1]. The interaction of the MGCF-IM MGW interface signalling procedures in relation to the SIP, and BICC/ISUP signalling at the MGCF are described in 3GPP TS 29.163[4].

The interaction of the MGCF-IM MGW interface signalling procedures in relation to the IMS SIP and SIP-I on Nc at the MGCF are described in 3GPP TS 29.235[47].

This specification describes the application of H.248 on the Mn interface. Required extensions use the H.248 standard extension mechanism. In addition certain aspects of the base protocol H.248 are not needed for this interface and thus excluded by this profile. 
In addition this profile provides support for PSTN/ISDN Emulation as required by ETSI TISPAN.

The specification contains a normative Annex defining the H.248.1 Profile in accordance with ITU-T recommendations for H.248.1 applications. Where there exists any contradiction between the normative Annex A and the rest of the specification, the Nornative Annex shall take precidence. The main body of the specification provides an introduction to the use of the profile for the Mn interface and introduces any specific functionality (e.g. new packages) associated to the Mn.

2
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.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TS 23.228: "IP Multimedia Subsystem (IMS); Stage 2".

[2]
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]
Void
[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]
Void
[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".
[19]
Void
[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 (03/2009):"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 (12/2009): "Gateway control protocol: Transport over Stream Control Transmission Protocol (SCTP)".
[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 Amendment 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 Recommendation H.248.72 (12/2009): "Gateway control protocol: ITU-T H.248 support for media-oriented negotiation acceleration (MONA)". 
[47]
3GPP TS 29.235: "Interworking between SIP-I based circuit-switched core network and other networks".

[48]
3GPP TS 23.231:" SIP-I based circuit-switched core network; Stage 2".

[49]
ITU-T Recommendation H.248.71 (02/2010): "Gateway Control Protocol: RTCP  support packages". 
[50]
IETF RFC 4103: "RTP Payload for Text Conversation".

[51]
ITU‑T Recommendation T.140: "Text conversation presentation protocol".

[52]
IETF RFC 4102: "Registration of the text/red MIME Sub-Type".

[53]
IETF RFC 2198: "RTP Payload for Redundant Audio Data".

[54]
ITU-T Recommendation V.18 (11/00): "Operational and interworking requirements for DCEs operating in the text telephone mode" including V.18 (2000) Amendment 1 (11/02): " Harmonization with ANSI TIA/EIA-825 (2000) text phones ".
[55]
ITU-T Recommendation G.168 (03/2009): "Digital network echo cancellers".
[56]
IETF RFC 3168: "The Addition of Explicit Congestion Notification (ECN) to IP".
[57]
IETF draft-ietf-avtcore-ecn-for-rtp-01 (03/2011): "Explicit Congestion Notification (ECN) for RTP over UDP".
Editor's note: 

the above document cannot be formally referenced until it is published as a RFC.
[58]
3GPP TS 29.238: "Interconnection Border Control Functions (IBCF) – Transition Gateway (TrGW) interface, Ix Interface; Stage 3".
[59]
IETF RFC 4145: "TCP-Based Media Transport in the Session Description Protocol (SDP)".

[60]
IETF RFC 4585: "Extended RTP Profile for Real-time Transport Control Protocol (RTCP) - Based Feedback (RTP/AVPF)".
* * * Next Change * * * *

A.12
Transport

Table A.12/1: Transport

	Supported Transports:
	· SCTP(recommended) (NOTE1).

· SCTP/M3UA(optional) optional – as defined in IETF RFC 3332 [24] with options detailed in 3GPP TS 29.202 [25] (NOTE2).
· UDP(optional).

	NOTE: 
If using SCTP as defined in IETF RFC 2960 [15] the MGW shall always be the node to perform the "Initiation".
NOTE1
H.248 is "SCTP user" in this case of H.248/SCTP/IP based transport according ITU-T Rec. H.248.4 [38]. The number of used SCTP Streams for traffic of the H.248 Control Association must be defined, see § 8/H.248.4 [38]. A single SCTP Stream is the default assumption ("Single-Stream Mode") in this Profile.

NOTE2
This is slightly different with regards to SCTP encapsulation. H.248 is "M3UA user" in this case of H.248/M3UA/SCTP/IP based transport. H.248 Messages are corresponding to M3UA user protocol data units. "SCTP multistreaming" may be also applied (see § 1.4.7/RFC 3332). If not then the complete M3UA traffic is mapped on a single SCTP Stream, i.e., the Single-Stream Mode.

NOTE3
Checksum calculation for SCTP shall be supported as specified in RFC 3309 [43] instead of the method specified in RFC 2960 [15].


Table A.12/2: Segmentation

	Segmentation Supported:
	No

	NOTE:
This field requires at least version 3 of the H.248.1 protocol.


Table A.12/3: Support of Control Association Monitoring
	Control Association Monitoring Supported:
	Monitoring mechanism is dependent on used H.248 transport (see Table A.12/1):

· SCTP: inherent capability of SCTP (NOTE 1)
· SCTP/M3UA: inherent capability of SCTP
· UDP: 

1. H.248.14 (MGW-driven monitoring)

2. Empty AuditValue on ROOT (MGC-driven monitoring)

	
	

	NOTE 1: 
Use of H.248.14 [29] for this is FFS


* * * Next Change * * * *

A.14
 Packages

Table A.14/1: Mandatory packages

	Package Name
	Package ID
	Version

	Generic  (see ITU-T Recommendation H.248.1 [9] Annex E.1);
	g, (0x0001)


	v1

	Base Root Package  (see ITU-T Recommendation H.248.1 [9] Annex E.2);
	root, (0x0002)
	v2

	Basic Continuity Package (see ITU-T Recommendation H.248.1 [9] Annex E.10);
	ct, (0x000a)


	v1

	TDM Circuit Package (see ITU-T Recommendation H.248.1 [9] Annex E.13);
	tdmc, (0x000d)


	v1

	Hanging Termination Detection package (see ITU-T Recommendation H.248.36 [27]).
	hangterm (0x0098)
	v1


Table A.14/2: Optional packages 
	Package Name
	Package ID
	Version
	Support dependent on:

	Tone Detection Package  (see ITU-T Recommendation H.248.1 [9] Annex E.4);
	tonedet, (0x0004) 

This package is "extension only". It must be supported if extended but shall not be published over the protocol. It is here for information only.
	v1
	Mandatory for 3GPP

	Basic DTMF Generator Package  (see ITU-T Recommendation H.248.1 [9] Annex E.5); 
	dg, (0x0005)


	v1
	Mandatory for 3GPP

	DTMF Detection Package  (see ITU-T Recommendation H.248.1 [9] Annex E.6); 
	dd, (0x0006)


	v1
	Mandatory for 3GPP

	Media Gateway Resource Congestion Handling Package (see ITU-T Recommendation H.248.10 [12]).
	chp, (0x0029)
	v1
	Mandatory for 3GPP

	Generic Announcement Package (see ITU-T Recommendation H.248.7 [26]). Only Fixed Part is required. 
	an(0x001d)
	v1
	3GPP applications

	Bearer Characteristics Package (see ITU-T Recommendation Q.1950 [14] annex A.3).
	bcp (0x001e
	v2
	Terminations Towards BICC

	Generic Bearer Connection Package (see ITU-T Recommendation Q.1950 [14] annex A.6).
	Gb, (0x0021)
	v1
	Interworking with BICC

	Tone Generator Package (see ITU-T Recommendation H.248.1 [9] Annex E.3);
	tongen, (0x0003)
	v1
	This package is "extension only". It must be supported if extended but shall not be published over the protocol. It is here for information only.

	Call Progress Tones Generator Package (see ITU-T Recommendation H.248.1 [9] annex E.7).
	Cg, (0x0007)
	v1
	

	Basic Call Progress Tones Generator with Directionality, (see ITU-T Recommendation Q.1950 [14] annex A.8).
	bcg, (0x0023)
	v1
	Services provided by network

	Expanded Call Progress tones Generator Package (see ITU-T Recommendation Q.1950 [14] annex A.9).
	xcg, (0x0024
	v1
	Services provided by network

	Basic Services Tones Generation Package, (see ITU-T Recommendation Q.1950 [14] annex A.10).
	srvtn, (0x0025)
	v1
	Services provided by network

	Bearer Control Tunnelling Package (see ITU-T Recommendation Q.1950 [14] annex A.7).
	Bt, (0x0022)
	v1
	Interworking with BICC and IP transport

	Expanded Services Tones Generation Package (see ITU-T Recommendation Q.1950 [14] annex A.11).
	xsrvtn, (0x0026)
	v1
	Services provided by network

	Intrusion Tones Generation Package (see ITU-T Recommendation Q.1950 [14] annex A.12).
	Int, (0x0027)
	v1
	Services provided by network

	3GUP package (see subclause 15.1.1 of 3GPP TS 29.232 [5])
	threegup, (0x002f)
	v1
	Interworking with BICN PLMN

	Modification of Link Characteristics Bearer Capability (see subclause 15.1.5 of 3GPP TS 29.232 [5])
	threegmlc, (0x0046)
	v1
	Interworking with BICN PLMN with Codec Modification

	Inactivity timer package (see ITU-T Recommendation H.248.14 [29]) 
	it, (0x0045)
	v1
	Only applicable for UDP transport.

	TFO package (see subclause 15.2.2 of 3GPP TS 29.232 [5])
	threegtfoc, (0x0031)
	v2
	

	Media Gateway Overload Control Package (see ITU-T Recommendation H.248.11 [28]).


	ocp, (0x0051)
	v1
	

	MGC Information Package (see ITU-T Recommendation H.248.45 [30]) 
	mgcinfo,

(0x00a0)
	v1
	This package may be supported as an operator option.

For this Profile the information string shall be limited to 32 octets in length.



	RTP (ITU-T Recommendation H248.1 [9] Annex E.12) (NOTE 1)
	rtp, (0x000c)
	v1
	Used for connection statistics



	H324 package (see ITU-T Recommendation H.248.12 [41])
	h324,(0x002c)
	v1
	Multimedia calls

	H.245 Transport Package (see ITU-T Recommendation H.248.12a2 [42])
	h245tp, (0x00b4)
	v1
	Multimedia calls

	IP Domain connection package (see ITU-T Recommendation H.248.41 [44])
	ipdc, (0x009d)
	v1
	Multiple IP realms supported

	H.245 Transport Package for SPC use (see ITU-T Recommendation H.248.72 [46] subclause 6)
	h245tpspc, (0x00f7)
	v1
	Multimedia calls with MONA

	MONA preference package (see ITU-T Recommendation H.248.72 [46] subclause 7)
	monapref, (0x00f8)
	v1
	Multimedia calls with MONA

	3G Interface Type package (see subclause 15.2.11 of 3GPP TS 29.232 [5])
	threegint (0x00e3)
	v1
	

	RTCP Feedback Message package (see H. ITU-T Recommendation 248.71 [49] subclause 8)
	rtcpfb, (0x00f6)
	v1
	Multimedia interworking between the H.245 messages in 3G-324M at the CS side and the corresponding RTCP messages used by MTSI terminals at the IMS side

	Explicit Congestion Notification for RTP-over-UDP Support (see 3GPP TS 29.238 Annex B [58])
	ecnrous(0x????)
	v1
	Support of ECN feature

	NOTE 1:
support of RTP Package does not require support of Network Package. 




Table A.14/3: Package Provisioning Information 

	Package Name
	Property, Parameter,  Signal, Event ID 
	Provisioned Value:

	Generic Announcement (H.248.7)
	Fixed Announcement Play, AV
	Provisioned

	NOTE:
This may not be required by TISPAN NGN R2 TMGW.


* * * Next Change * * * *

A.17
Procedures

A.17.1
Call Independent Procedures 

Table A.17.1/1 shows the relationship between each non call-related procedure in 3GPP TS 29.232 [5] and the corresponding procedure defined in 3GPP TS 29.163 [4].

For further description of error codes and service change reasons, refer to ITU-T Recommendation H.248.8 [10].

Table A.17.1/1: Non call-related transaction reused from 3GPP TS 29.232 [5] 
	Procedure defined in

 3GPP TS 29.163 [4]
	Procedure defined in  3GPP TS 29.232 [5]
	Support
	Comment

	IM-MGW Out of service
	MGW Out of Service
	Mandatory
	

	IM-MGW Communication Up
	MGW Communication Up
	Mandatory
	

	IM-MGW Restoration
	MGW Restoration
	Mandatory
	

	IM-MGW Register
	MGW Register
	Mandatory
	

	IM-MGW Re-register
	MGW Re-register
	Mandatory
	

	MGCF Ordered Re-register
	(G)MSC Server Ordered Re-register
	Mandatory
	

	MGCF Restoration
	(G)MSC Server Restoration
	Optional
	

	MGCF Out of Service
	(G)MSC Server Out of Service
	Optional
	

	Termination Out-of-Service
	Termination Out-of-Service
	Mandatory
	

	Termination Restoration
	Termination Restoration
	Mandatory
	

	Audit Value
	Audit Value
	Mandatory
	Mandatory support only for audit of Termination Service State and for periodic audit of MGW (empty Audit descriptor).

Optional support for audit of Packages or to retrieve MGC Information.

	Audit Capability
	Audit Capability
	Optional
	

	Command Rejected
	Command Rejected
	Mandatory
	The "Command Rejected" procedure may be used in response both to call-related and non-call-related ITU-T Recommendation H.248 Commands

	IM-MGW Capability Change
	Capability Update
	Optional
	

	IM-MGW Resource Congestion Handling - Activate
	MGW Resource Congestion Handling - Activate
	Mandatory
	

	IM-MGW Resource Congestion Handling - Indication
	MGW Resource Congestion Handling - Indication
	Mandatory
	

	Inactivity Timeout - Activate
	Inactivity Timeout - Activate
	Optional
	

	Inactivity Timeout - Indication
	Inactivity Timeout - Indication
	Optional
	


* * * Next Change * * * *

A.17.2
IMS Terminations Procedures 

A.17.2.1
Summary of Procedures related to a termination towards IM CN Subsystem

Table 1 shows the relationship between each call-related procedure in ITU‑T Recommendation Q.1950 [14] (see 3GPP TS 29.205 [3]) or TS 29.232 [5] and the corresponding stage 2 procedure defined in 3GPP TS 29.163 [4].

Table A.17.2.1/1: Correspondence between ITU-T Recommendation Q.1950 [14] or 29.232 [5] call-related transactions and 3GPP TS 29.163 [4] procedures 
	Procedure defined in 3GPP TS 29.163 [4] 
	Transaction used in Q.1950 [14]
	Transaction used in TS 29.232 [5]
	Supported
	Comment

	Reserve IMS Connection point
	Not defined
	Not Defined
	Mandatory
	See A.17.2. 2

	Configure IMS Resources
	Not Defined
	Not Defined
	Mandatory
	See A.17.2. 3

	Reserve IMS Connection Point and configure remote resources
	Not defined
	Not Defined
	Mandatory
	See A.17.2. 4

	Release IMS termination
	n. a. for reuse
	 Release Termination
	Mandatory
	See A.17.2. 5

	Change IMS ThroughConnection
	n. a. for reuse
	Change Through Connection
	Mandatory
	only the Explicit (MGC Controlled Cut-Through) procedure is supported

	Detect IMS RTP Tel Event
	n. a. for reuse
	Detect DTMF
	Optional
	Only applicable if termination towards IMS is connected with a termination towards a BICC network.

	End IMS RTP Tel Event
	n. a. for reuse
	Stop Detect DTMF
	Optional
	Only applicable if termination towards IMS is connected with a termination towards a BICC network.

	Notify IMS RTP Tel Event
	n. a. for reuse
	Report DTMF
	Optional
	Only applicable if termination towards IMS is connected with a termination towards a BICC network.

	Send IMS RTP Tel Event
	n. a. for reuse
	Send DTMF
	FFS
	

	Stop IMS RTP Tel Event
	n. a.for reuse
	Stop DTMF
	FFS
	

	IMS Send Tone
	n. a. for reuse
	Send Tone
	Optional


	

	IMS Stop Tone
	n. a. for reuse
	Stop Tone
	Optional


	

	IMS Tone Completed
	n. a. for reuse
	Tone Completed
	Optional
	

	Termination heartbeat Indication
	Not defined
	Termination hearbeat Indication
	Mandatory
	To allow detection of hanging contexts and terminations in the MGW that may result e.g. from a loss of communication between the MGCF and the IM-MGW.

	IMS Bearer Released
	n. a. for reuse.
	Bearer Released
	Mandatory
	

	Request RTCP-Interworking
	Not defined
	Not defined
	Optional
	Only applicable if RTCP AVPF message to feedback on the quality of the media distribution from the IMS side is required to be interworked with corresponding H.245 message towards the CS side.

	Notify of RTCP-Interworking
	Not defined
	Not defined
	Optional
	Only applicable if RTCP AVPF message to feedback on the quality of the media distribution from the IMS side is required to be interworked with corresponding H.245 message towards the CS side.

	Signal H.245-Interworking
	Not defined
	Not defined
	Optional
	Only applicable if H.245 message to feedback on the quality of the media distribution from the CS side is required to be interworked with corresponding RTCP AVPF messag towards the IMS side.

	ECN Failure Report
	Not defined
	ECN Failure Report
	Optional
	Only applicable if ECN capability is supported.

	NOTE 1:
A procedure defined in table 13.2.1 can be combined with another procedure in the same table. This means that they can share the same contextID and termination ID(s) and that they can be combined in the same H.248 command.




* * * Next Change * * * *

A.17.3
TDM Terminations Procedures 

A.17.3.1
Summary Procedures related to a termination towards ISUP

Table A.17.3.1/1: Correspondence between ITU-T Recommendation Q.1950 [14] or 29.232 [5] call-related transactions and 3GPP TS 29.163 [4] procedures related to a termination towards an ISUP network 
	Procedure defined in 3GPP TS 29.163 [4] 
	Transaction used in ITU-T Q.1950 [14]
	Transaction used in TS 29.232 [5]
	Support
	Comment

	Reserve TDM Circuit
	n. a. for reuse
	n. a. for reuse, (NOTE 2)
	Optional

(NOTE 4)
	See Clause  A.17.3.2

	Change TDM Through-connection
	n. a. for reuse
	Change Through-connection
	Optional

(NOTE 4)
	only the Explicit (MGC Controlled Cut-Through) procedure is supported

	Activate TDM voice-processing function
	n. a. for reuse
	Activate Voice Processing Function
	Optional

(NOTE 4)
	

	Send TDM Tone
	n. a. for reuse
	Send Tone
	Optional

(NOTE 4)
	

	Stop TDM Tone
	n. a. for reuse
	Stop Tone
	Optional

(NOTE 4)
	

	TDM Tone Completed
	n. a. for reuse
	Tone Completed
	Optional

(NOTE 4)
	

	Play TDM Announcement 
	n. a. for reuse
	Play Announcement
	Optional

(NOTE 4)
	

	TDM Announcement Completed
	n. a. for reuse
	Announcement Completed
	Optional

(NOTE 4)
	

	Stop TDM Announcement
	n. a. for reuse
	Stop Announcement
	Optional

(NOTE 4)
	

	Continuity Check
	Continuity Check Tone
	n. a. for reuse
	Optional

(NOTE 4)
	The addition to "Prepare BNC Notify" defined in Annex B.7.1.1 of Q.1950 [14] shall be applied instead to "Reserve TDM Circuit", as defined in Clause  A.17.3.2

	Continuity Check Verify
	Continuity Check Verify
	Continuity Check Verify
	Optional

(NOTE 4)
	

	Continuity Check Response
	Continuity Check Response
	n. a. for reuse
	Optional

(NOTE 4)
	The addition to "Prepare BNC Notify" defined in Annex B.7.1.2 of Q.1950 [14] shall be applied instead to "Reserve TDM Circuit", as defined in Clause  A.17.3.2

	Release TDM Termination
	n. a. for reuse
	n. a. for reuse
	Optional

(NOTE 4)
	See Clause  A.17.3.3

	Termination heartbeat Event
	Not defined
	Termination heartbeat Indication
	Optional


	See Clause A.17.3.4

	Not defined
	Not defined
	TFO Activation
	Optional
	See Clause A.14.21

	Not defined
	Not defined
	Codec Modify
	Optional
	See Clause A.14.21

	Not defined
	Not defined
	Optimal Codec and Distant List_Notify
	Optional
	See Clause A.14.21

	Not defined
	Not defined
	Distant Codec List
	Optional
	See Clause A.14.21

	Not defined
	Not defined
	TFO status Notify
	Optional
	See Clause A.14.21

	Not defined
	Not defined
	TFO status
	Optional
	See Clause A.14.21

	Bearer Released
	n. a. for reuse.
	Bearer Released
	Optional

(NOTE 4)
	

	NOTE 1:
A procedure defined in table 13.2.2 can be combined with another procedure in the same table. This means that they can share the same contextID and termination ID(s) and that they can be combined in the same H.248 command. 

NOTE 2: 
The reserve circuit procedure of 29.232 is not to be used only a reduced set of the parameters is required for reserve TDM circuit. 

NOTE 3: 
VOID

NOTE 4: 
Required for TDM terminations towards an ISUP based network
.


* * * Next Change * * * *

A.17.4
BICC Terminations Procedures 

A.17.4.1
Procedures related to a termination towards BICC 

Table A.17.4.1/1: Correspondence between ITU-T Recommendation Q.1950 [14] or 3GPP TS 29.232 [5] call-related transactions and 3GPP TS 29.163 [4] procedures related to a termination towards a BICC network 
	Procedure defined in 3GPP TS 29.163 [4] 
	Transaction used in Q.1950 [14]
	Transaction used in TS 29.232 [5]
	Support
	Comment

	Establish Bearer
	Establish_BNC_Notify
+(tunnel)
	Establish Bearer (NOTE 1)
	Optional

(NOTE 5)
	

	Prepare Bearer
	Prepare_BNC_Notify
+(tunnel)
	Prepare Bearer (NOTE 1), (NOTE 2)
	Optional

(NOTE 5)
	

	Change Through-Connection
	n. a. for reuse
	Change Through-Connection
	Optional

(NOTE 5)
	only the Explicit (MGC Controlled Cut-Through) procedure is supported

	Release Bearer 
	n. a. for reuse
	Release Bearer 
	Optional

(NOTE 5)
	(NOTE 3)

	Release Termination
	n. a. for reuse
	Release Termination
	Optional

(NOTE 5)
	Includes Subtract in the transaction. Statistics about "Ctmbits"  are not applicable in Sub.resp

	Bearer Established
	n. a. for reuse
	Bearer Established
	Optional

(NOTE 5)
	

	Bearer Released
	n. a. for reuse
	Bearer Released
	Optional

(NOTE 5)
	

	Send Tone
	n. a. for reuse
	Send Tone
	Optional

(NOTE 5)
	

	Stop Tone
	n. a. for reuse
	Stop Tone
	Optional

(NOTE 5)
	

	Tone Completed
	n. a. for reuse
	Tone Completed
	Optional

(NOTE 5)
	

	Play Announcement
	n. a. for reuse
	Play Announcement
	Optional

(NOTE 5)
	

	Stop Announcement
	n. a. for reuse
	Stop Announcement
	Optional

(NOTE 5)
	

	Announcement Completed
	n. a. for reuse
	Announcement Completed n
	Optional

(NOTE 5)
	

	Bearer Modification Support
	Not defined
	Bearer Modification Support
	Optional

(NOTE 5)
	

	Confirm Char
	Confirm_Char
	Confirm Bearer Characterictics (NOTE 1)
	Optional

(NOTE 6)
	

	Modify Bearer Characteristics
	Modify Char
	Modify Bearer Characteristics  (NOTE 1)
	Optional

(NOTE 6)
	

	Reserve Char
	Reserve_Char_Notify
	Reserve Bearer Characteristics (NOTE 1)
	Optional

(NOTE 6)
	

	Bearer Modified
	BNC Modified
	Bearer Modified
	Optional

(NOTE 6)
	

	Activate Voice Processing Function
	n. a. for reuse
	Activate Voice Processing Function
	Optional

(NOTE 5)
	

	Tunnel Information Down
	Tunnel (MGC-MGW)
	Tunnel Information Down
	Optional

(NOTE 7)
	For IP Transport at BICC termination

	Tunnel Information Up
	Tunnel (MGW-MGC)
	Tunnel Information Up
	Optional

(NOTE 7)
	For IP Transport at BICC termination

	Termination heartbeat
	Not defined
	Termination heartbeat indication
	Mandatory
	

	Not defined
	Not defined
	TFO Activation
	Optional
	

	Not defined
	Not defined
	Codec Modify
	Optional
	

	Not defined
	Not defined
	Optimal Codec and Distant List_Notify
	Optional
	

	Not defined
	Not defined
	Distant Codec List
	Optional
	

	Not defined
	Not defined
	TFO status Notify
	Optional
	

	Not defined
	Not defined
	TFO status
	Optional
	

	NOTE 1: 
The procedure is only applicable if the Nb framing protocol is applied at the BICC termination. Only requesting of Observed events defined in the corresponding TS 29.232 and parameters defined in the "3GUP" package of TS 29.232 are applicable in addition the parameters of the corresponding Q.1950 procedure. Those parameters shall be applies as follows: UP mode = Supported mode; UP versions = 2; interface = CN; 

NOTE 2: 
Parameters and Observed events defined for Cellular Text telephone Modem Text Transport in the corresponding procedure of TS 29.232 are not applicable.

NOTE 3: 
VOID
NOTE 4: 
 VOID
NOTE 5: 
Necessary for optional terminations towards BICC

NOTE 6: 
Optional for optional terminations towards BICC

NOTE 7: 
Necessary for optional terminations towards BICC network with IP transport


A.17.5
Multiplex Termination Procedures 

A.17.5.1
Procedures related to a Multiplex termination 

Table A.17.5.1/1: Correspondence between ITU-T Recommendation Q.1950 [14] or 3GPP TS 29.232 [5] call-related transactions and 3GPP TS 29.163 [4] procedures related to a multiplex termination 

	Procedure defined in 3GPP TS 29.163 [4] 
	Transaction used in Q.1950 [14]
	Transaction used in TS 29.232 [5]
	Support
	Comment

	Add Multiplex Termination
	Not defined
	Not defined
	Optional

(NOTE 1)
	See A.17.5.2

	Configure Multiplex Termination
	Not defined
	Not defined
	Optional

(NOTE 1)
	See A.17.5.3

	Signal H245 Message
	Not defined
	Not defined
	Optional

(NOTE 1)
	See A.17.5.4

	Notify H245 message
	Not defined
	Not defined
	Optional

(NOTE 1)
	See A.17.5.5

	Notify MONA Preference Reception
	Not defined
	Not defined
	Optional

(NOTE 1)
	See A.17.5.6

	Notify MONA Preference Completed
	Not defined
	Not defined
	Optional

(NOTE 1)
	See A.17.5.7

	Signal SPC
	Not defined
	Not defined
	Optional

(NOTE 1)
	See A.17.5.8

	Notify SPC
	Not defined
	Not defined
	Optional

(NOTE 1)
	See A.17.5.9

	Notify MPC
	Not defined
	Not defined
	Optional

(NOTE 1)
	See A.17.5.10

	Notify Detection of Legacy Interworking
	Not defined
	Not defined
	Optional

(NOTE 1)
	See A.17.5.11

	Stop MPC
	Not defined
	Not defined
	Optional

(NOTE 1)
	See A.17.5.12

	Stop SPC
	Not defined
	Not defined
	Optional

(NOTE 1)
	See A.17.5.13

	Stop MONA Negotiation
	Not defined
	Not defined
	Optional

(NOTE 1)
	See A.17.5.14

	NOTE 1: 
Necessary for interworking of multimedia calls


* * * Next Change * * * *

A.17.6
SIP-I on Nc Terminations Procedures 

A.17.6.1
Summary of Procedures related to a termination towards SIP-I on Nc CN Subsystem

The interworking between IMS domain and SIP-I on Nc is specified by 3GPP TS 29.235 [47] which requires the procedures for SIP-I on Nc as specified in 3GPP TS 23.231 [48] Clause 15.2.
Table A.17.6.1/1 shows the relationship between each call-related procedure in ITU‑T Recommendation Q.1950 [14] (see 3GPP TS 29.205 [3]) or TS 29.232 [5] and the corresponding stage 2 procedure defined in 3GPP TS 23.231 [48].

Table A.17.6.1/1: Correspondence between ITU-T Recommendation Q.1950 [14] or 29.232 [5] call-related transactions and 3GPP TS 23.231 [48] procedures 
	Procedure defined in 3GPP TS 23.231 [48] 
	Transaction used in Q.1950 [14]
	Transaction used in TS 29.232 [5]
	Supported
	Comment

	Reserve RTP Connection Point
	Not defined
	Reserve RTP Connection Point

(NOTE 2)
	Optional

(NOTE1)
	See A.17.2. 2



	Configure RTP Connection Point
	Not Defined
	Configure RTP Connection Point

(NOTE 2)
	Optional

(NOTE1)
	See A.17.2. 3



	Reserve and Configure RTP Connection Point
	Not defined
	Reserve and Configure RTP Connection Point

(NOTE 2)
	Optional

(NOTE1)
	See A.17.2. 4



	Release Termination
	n. a. for reuse
	 Release Termination
	Mandatory
	Includes Subtract in the transaction. Statistics about "Ctmbits"  are not applicable in Sub.resp

	Change Through-Connection
	n. a. for reuse
	Change Through-Connection
	Optional

(NOTE 1)
	only the Explicit (MGC Controlled Cut-Through) procedure is supported

	Bearer Released
	n. a. for reuse
	Bearer Released
	Optional

(NOTE 1)
	

	Send Tone
	n. a. for reuse
	Send Tone
	Optional

(NOTE 1)
	

	Stop Tone
	n. a. for reuse
	Stop Tone
	Optional

(NOTE 1)
	

	Tone Completed
	n. a. for reuse
	Tone Completed
	Optional

(NOTE 1)
	

	Play Announcement
	n. a. for reuse
	Play Announcement
	Optional

(NOTE 1)
	

	Stop Announcement
	n. a. for reuse
	Stop Announcement
	Optional

(NOTE 1)
	

	Announcement Completed
	n. a. for reuse
	Announcement Completed n
	Optional

(NOTE 1)
	

	Activate Voice Processing Function
	n. a. for reuse
	Activate Voice Processing Function
	Optional

(NOTE 1)
	

	Termination heartbeat
	Not defined
	Termination heartbeat indication
	Mandatory
	

	Not defined
	Not defined
	TFO Activation
	Optional
	

	Not defined
	Not defined
	Codec Modify
	Optional
	

	Not defined
	Not defined
	Optimal Codec and Distant List_Notify
	Optional
	

	Not defined
	Not defined
	Distant Codec List
	Optional
	

	Not defined
	Not defined
	TFO status Notify
	Optional
	

	Not defined
	Not defined
	TFO status
	Optional
	

	NOTE 1: 
Mandatory for connections towards SIP-I on Nc.

NOTE 2: 
The existing IMS Connection Point Procedures are functionally similar to these 29.232 procedures as they were derived from the IMS ones. 
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