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3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply:
ICE lite: The lite implementation of the Interactive Connectivity Establishment (ICE) specified in IETF RFC 5245 [ab].

Full ICE: The full implementation of the Interactive Connectivity Establishment (ICE) specified in IETF RFC 5245 [ab].

Interworking Unit (IWU): Logical entity that interworks SIP-I signalling in the 3GPP CS Domain with any of the following signalling: (a) SIP-I signalling of an external SIP-I network, (b) ISUP signalling of a PSTN, and (c) BICC or ISUP signalling of a 3GPP CS Domain.

User Plane Interworking Unit (UP-IWU): Logical entity that performs user plane interworking between the SIP-I based CS Domain and an external SIP-I network, or external ISUP network, or BICC/ISUP based 3GPP CS network.

3.2
Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply: An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

ALG
Application Level Gateway

ANM
ANswer Message

APM
Application Transport Mechanism

B2BUA
(SIP) Back-to-Back User Agent
BGCF
Breakout Gateway Control Function

BICC
Bearer Independent Call Control

CON
Connect message

COT
Continuity message

CPG
Call ProGress message

CS-IBCF
CS (domain) IBCF

CS-TrGW
CS (domain) TrGW

IBCF
Interconnection Border Control Function

ICE
Interactive Connectivity Establishment
ITU-T
International Telecommunication Union – Telecommunication Standardization Sector
IM-MGW
IP Multimedia Media Gateway Function
IW-MSC
Interworking MSC
MIME
Multi-purpose Internet Mail Extensions

MRFP
Multimedia Resource Function Processor

NA(P)T
Network Address Translation / Network Address and Port Translation

NNI
Network to Network Interface

O-MSC
Originating MSC

OoB
Out of Band

OoBTC
Out of Band Transcoder Control

RES
RESume

RLC
Release Complete

SCTP
Stream Control Transmission Protocol

SIP-I
SIP with encapsulated ISUP

STUN
Session Traversal Utilities for NAT

SUS
SUSpend

TDM
Time-Division Multiplexing

THIG
Topology Hiding Internetwork Gateway

TMR
Transmission Medium Requirement

TrGW
Transition Gateway

UA
(SIP) User Agent

UP-IWU
User Plane Interworking Unit

USI
User Service Information

* * * Next Change * * * *

A.7.1.2.2.xx
Interactive Connectivity Establishment
The CS-IBCF and the CS-TrGW may support ICE functionality as specified in IETF RFC 5245 [ab] and 3GPP TS 24.229 [2].

Support of full ICE functionality is optional, but if ICE is supported, the CS-IBCF and the CS-TrGW shall at least support ICE lite as specified in IETF RFC 5245 [ab].

The requirements as described in 3GPP TS 29.162 [37] for IBCF and TrGW, apply to the CS-IBCF and the CS-TrGW when the ICE procedures are supported.
* * * Next Change * * * *

A.7.2
Ix Signalling Procedures

A.7.2.1
Introduction

This subclause describes the logical signalling procedures (i.e. message identifiers are not part of the protocol) between the CS-IBCF and CS-TrGW. The procedures within this subclause are intended to be implemented using the standard H.248 procedure as defined in ITU-T Recommendation H.248.1 [33] with appropriate parameter combinations.

A.7.2.2
Call Related Procedures

A.7.2.2.1
Reserve TrGW Connection Point

This procedure is used to reserve a termination at the CS-TrGW.

Table A.7.2.2.1.1: Reserve TrGW Connection Point

	Procedure
	Initiated
	Information element name
	Information element required
	Information element description

	Reserve TrGW Connection Point


	CS-IBCF
	Context/Context Request
	M
	This information element indicates the existing context or requests a new context for the bearer termination.

	
	
	Emergency Call Indicator
	O
	This information element identifies the call as emergency call that requires a preferential handling.

	
	
	Termination Request
	M
	This information element requests a new termination for the bearer to be established.

	
	
	IP Interface
	O
	This information element specifies the type of external interface to be used for the IP termination (e.g. ExtSIPI, NboIP).

	
	
	Local IP Resources
	O
	This information element indicates the resource(s) (e.g. codec, auxiliary payload types) for which the CS-TrGW shall be prepared to receive user data.

	
	
	ReserveValue
	C
	This information element indicates if multiple local resources are to be reserved.

This information element shall be included if a speech codec and auxiliary payload types are configured.

	
	
	Local Connection Address Request
	M
	This information element requests an IP address and port number on the CS-TrGW that the remote end can send user plane data to.

	
	
	Notify termination heartbeat
	M
	This information element requests termination heartbeat indications and may specify their periodicity.

	
	
	Notify Released Bearer
	O
	This information element requests a notification of a released bearer.

	
	
	IP Realm Identifier
	O
	This information element indicates the IP realm of the IP termination.

	
	
	IP Version
	C
	This information element indicates the version of the internet protocol to be applied at the termination for the user plane. This is required for IP address translation.

	
	
	DiffServ Code Point
	O
	This information element indicates a specific DiffServ code point to be used in the IP header in packets sent on the IP termination.

	
	
	DiffServ Tagging Behaviour
	O
	This information element indicates whether the Diffserv code point in the IP header in packets sent on the IP termination should be copied from the received value or set to a specific value.

	
	
	Remote Source Address Filtering
	O
	This information element indicates that remote source address filtering is required.

	
	
	Remote Source Address Mask
	C
	This information element provides information on the valid remote source addresses. This may be included if remote source address filtering is included. It shall not be included if remote source address filtering is not included.

	
	
	Remote Source Port Filtering
	O
	This information element indicates that remote source port filtering is required.

	
	
	Remote Source Port
	C
	This information element identifies the valid remote source port. This may be included if remote source port filtering is included. It shall not be included if remote source port filtering is not included. (NOTE 1)

	
	
	Remote Source Port Range
	C
	This information element identifies a range of valid remote source ports. This may be included if remote source port filtering is included. It shall not be included if remote source port filtering is not included. (NOTE 1)

	
	
	Media Inactivity Detection Required
	O
	This information element indicates that detection of inactive media flows is required.

	
	
	Inactivity Detection Time
	C
	This information element may be present if Inactive Media Detection is required and specifies the Inactivity Detection time.

	
	
	Inactivity Detection Direction
	C
	This information element may be present if Inactive Media Detection is required and specifies the Inactivity Detection direction.

	
	
	RTCP handling
	O
	Indicates whether or not the CS-TrGW shall reserve a port for an RTCP flow.

	
	
	Traffic Policing Required 
	O
	This information element indicates that policing of the media flow is required. 

	
	
	Peak Data Rate
	O
	This information element may be present if Policing is required and specifies the permissible peak data rate for a media stream. (NOTE 2)

	
	
	Sustainable Data Rate
	O
	This information element may be present if Policing is required and specifies the permissible sustainable data rate for a media stream. (NOTE 2)

	
	
	Delay Variation Tolerance
	O
	This information element may be present if Policing on Peak Data Rate is required and specifies the maximum expected delay variation tolerance for the corresponding media stream. 

	
	
	Maximum Burst Size
	C
	This information element shall be present if Policing on Sustainable Data Rate is required and specifies the maximum expected burst size for the corresponding media stream.

	
	
	ICE password request
	C
	This information element is present if CS-IBCF requests an ICE password.

	
	
	ICE Ufrag request
	C
	This information element is present if CS-IBCF requests an ICE ufrag.

	
	
	ICE host candidate request
	C
	This information element is present if CS-IBCF requests an ICE host candidate.

	
	
	STUN server request
	C
	This information element is present if CS-IBCF requests the CS-TrGW to answer STUN connectivity checks for ICE.

	Reserve TrGW Connection Point Ack
	CS-TrGW
	Context
	M
	This information element indicates the context where the command was executed.

	
	
	Termination
	M
	This information element indicates the termination where the command was executed.

	
	
	Local IP Resources
	C
	This information element indicates the resources that the CS-TrGW has reserved to receive the user plane data from the remote peer. This IE shall be present if it was contained in the request. If the IE was not contained in the request, it may be present in the reply.

	
	
	Local Connection Address
	M
	This information element indicates the IP address and port on the CS-TrGW that shall receive user plane data from the remote peer.

	
	
	ICE password 
	C
	This information element shall be present only if it was contained in the request. It indicates the ICE password assigned by the CS-TrGW.

	
	
	ICE Ufrag 
	C
	This information element shall be present only if it was contained in the request. It indicates the ICE Ufrag assigned by the CS-TrGW.

	
	
	ICE host candidate 
	C
	This information element shall be present only if it was contained in the request. It indicates the ICE host candidate assigned by the CS-TrGW.

	
	
	ICE lite indication
	C
	This information element shall be present only if an ICE host candidate request was contained in the request, and the CS-IBCF supports ICE lite, but not full ICE. It indicates that the CS-TrGW only supports ICE lite.

	NOTE 1:
Remote Source Port and Remote Source Port Range are mutually exclusive.
NOTE 2: 
At least one of these IEs shall be present when policing is required.


A.7.2.2.2
Configure TrGW Connection Point

This procedure is used to configure or reconfigure a termination at the CS-TrGW.

Table A.7.2.2.2.1: Configure TrGW Connection Point

	Procedure
	Initiated
	Information element name
	Information element required
	Information element description

	Configure TrGW Connection Point
	CS-IBCF
	Context
	M
	This information element indicates the existing context.

	
	
	Termination
	M
	This information element indicates the existing bearer termination.

	
	
	IP Interface
	O
	This information element specifies the type of external interface to be used for the IP termination (e.g. ExtSIPI, NboIP).

	
	
	Local IP Resources
	O
	This information element indicates the resources (e.g. codec, auxiliary payload types) that the CS-TrGW may use on the reception of user plane data.

	
	
	Remote IP Resources
	O
	This information element indicates the resources (e.g. codec, auxiliary payload types) that the CS-TrGW may send user plane data to.

	
	
	Local Connection Address
	O
	This information element indicates the IP address and port on the CS-TrGW that the remote peer can send user plane data to.

	
	
	Remote Connection Address
	O
	This information element indicates the IP address and port that the CS-TrGW can send user plane data to. 

	
	
	Reserve Value
	O
	This information element indicates if multiple resources are to be reserved. 

	
	
	Notify termination heartbeat
	O
	This information element requests termination heartbeat indications and may specify their periodicity.

	
	
	DiffServ Code Point
	O
	This information element indicates a specific DiffServ code point to be used in the IP header in packets sent on the IP termination.

	
	
	DiffServ Tagging Behaviour
	O
	This information element indicates whether the Diffserv code point in the IP header in packets sent on the IP termination should be copied from the received value or set to a specific value.

	
	
	Remote Source Address Filtering
	O
	This information element indicates that remote source address filtering is required.

	
	
	Remote Source Address Mask
	C
	This information element provides information on the valid remote source addresses. This may be included if remote source address filtering is included. It shall not be included if remote source address filtering is not included.

	
	
	Remote Source Port Filtering
	O
	This information element indicates that remote source port filtering is required.

	
	
	Remote Source Port
	C
	This information element identifies the valid remote source port. This may be included if remote source port filtering is included. It shall not be included if remote source port filtering is not included. (NOTE 1)

	
	
	Remote Source Port Range
	C
	This information element identifies a range of valid remote source ports. This may be included if remote source port filtering is included. It shall not be included if remote source port filtering is not included. (NOTE 1)

	
	
	Media Inactivity Detection Required
	O
	This information element indicates that detection of inactive media flows is required.

	
	
	Inactivity Detection Time
	C
	This information element may be present if Inactive Media Detection is required and specifies the Inactivity Detection time.

	
	
	Inactivity Detection Direction
	C
	This information element may be present if Inactive Media Detection is required and specifies the Inactivity Detection direction.

	
	
	RTCP handling
	O
	Indicates whether or not the CS-TrGW shall reserve a port for an RTCP flow.

	
	
	Traffic Policing Required 
	O
	This information element indicates that policing of the media flow is required. 

	
	
	Peak Data Rate
	O
	This information element may be present if Policing is required and specifies the permissible peak data rate for a media stream.(NOTE 2)

	
	
	Sustainable Data Rate
	O
	This information element may be present if Policing is required and specifies the permissible sustainable data rate for a media stream.(NOTE 2)

	
	
	Delay Variation Tolerance
	O
	This information element may be present if Policing on Peak Data Rate is required and specifies the maximum expected delay variation tolerance for the corresponding media stream. 

	
	
	Maximum Burst Size
	C
	This information element shall be present if Policing on Sustainable Data Rate is required and specifies the maximum expected burst size for the corresponding media stream.

	
	
	ICE Connectivity Check
	O
	This information element requests the CS-TrGW to perform ICE connectivity check as defined by IETF RFC 5245 [ab]. It is only applicable for full ICE.

	
	
	Notify ICE Connectivity Check Result
	O
	This information element requests a notification of ICE connectivity check result. It is only applicable for full ICE.

	
	
	Notify New Peer Reflexive Candidate
	O
	This information element requests a notification of new peer reflexive candidate was discovered during a connectivity check. It is only applicable for full ICE.

	
	
	Additional ICE Connectivity Check
	O
	This information element requests the CS-TrGW to perform additional ICE connectivity check as defined by IETF RFC 5245 [ab]. It is only applicable for full ICE.

	
	
	ICE received candidate
	C
	This information element is present if CS-IBCF indicates a received candidate for ICE.

	
	
	ICE received password
	O
	This information element is present if CS-IBCF indicates a received password for ICE.

	
	
	ICE received Ufrag
	O
	This information element is present if CS-IBCF indicates a received Ufrag for ICE.

	Configure TrGW Connection Point

Ack
	CS-TrGW
	Context
	M
	This information element indicates the context where the command was executed.

	
	
	Termination
	M
	This information element indicates the termination where the command was executed.

	
	
	Local IP Resources
	O
	This information element indicates the resources that the CS-TrGW has reserved to receive the user plane data from the far end.

	
	
	Remote IP Resources
	O
	This information element indicates the resource (i.e. codec) that the CS-TrGW shall use to send user data to. 

	
	
	Local Connection Address
	O
	This information element indicates the IP address and port on the CS-TrGW that the remote end can send user plane data to.

	
	
	Remote Connection Address
	O
	This information element indicates the IP address and port that the CS-TrGW can send user plane data to. May be present only if corresponding IE is present in the request.

	NOTE 1:
Remote Source Port and Remote Source Port Range are mutually exclusive.
NOTE 2: 
At least one of these IEs shall be present when policing is required.


A.7.2.2.3
Reserve and Configure TrGW Connection Point

This procedure is used to reserve and configure multimedia-processing resources for a termination at the CS-TrGW.

Table A.7.2.2.3.1: Reserve and Configure TrGW Connection Point

	Procedure
	Initiated
	Information element name
	Information element required
	Information element description

	 Reserve and Configure TrGW Connection Point
	CS-IBCF
	Context/Context Request
	M
	This information element indicates the existing context or requests a new context for the bearer termination.

	
	
	Emergency Call Indicator
	O
	This information element identifies the call as emergency call that requires a preferential handling.

	
	
	Termination/ Termination Request
	M
	This information element indicates the existing bearer termination or requests a new termination for the bearer to be established.

	
	
	IP Interface
	O
	This information element specifies the used interface type for the IP termination (e.g. ExtSIPI, NboIP).

	
	
	Local IP Resources
	O
	This information element indicates the resource(s) (e.g. codec, auxiliary payload types) for which the CS-TrGW shall be prepared to receive user data, 

	
	
	Remote IP Resources
	O
	This information element indicates the resources (e.g. codec, auxiliary payload types) that the CS-TrGW shall use to send user data.

	
	
	Reserve Value
	O
	This information element indicates if multiple IP resources are to be reserved. 

	
	
	Local Connection Address request
	M
	This information element requests an IP address and a port number on the CS-TrGW that the remote end can send user plane data to.

	
	
	Remote Connection Address
	M
	This information element indicates the IP address and ports of the remote party that the CS-TrGW can send user plane data to. 

	
	
	Notify termination heartbeat
	M
	This information element requests termination heartbeat indications and may specify their periodicity.

	
	
	Notify Released Bearer
	O
	This information element requests a notification of a released bearer.

	
	
	IP Realm Identifier
	O
	This information element indicates the IP realm of the IP termination.

	
	
	IP Version
	C
	This information element indicates the version of the internet protocol to be applied at the termination for the user plane.

This is required for IP address translation.

	
	
	DiffServ Code Point
	O
	This information element indicates a specific DiffServ code point to be used in the IP header in packets sent on the IP termination.

	
	
	DiffServ Tagging Behaviour
	O
	This information element indicates whether the Diffserv code point in the IP header in packets sent on the IP termination should be copied from the received value or set to a specific value.

	
	
	Remote Source Address Filtering
	O
	This information element indicates that remote source address filtering is required.

	
	
	Remote Source Address Mask
	C
	This information element provides information on the valid remote source addresses. This may be included if remote source address filtering is included. It shall not be included if remote source address filtering is not included.

	
	
	Remote Source Port Filtering
	O
	This information element indicates that remote source port filtering is required.

	
	
	Remote Source Port
	C
	This information element identifies the valid remote source port. This may be included if remote source port filtering is included. It shall not be included if remote source port filtering is not included. (NOTE 1)

	
	
	Remote Source Port Range
	C
	This information element identifies a range of valid remote source ports. This may be included if remote source port filtering is included. It shall not be included if remote source port filtering is not included. (NOTE 1)

	
	
	Media Inactivity Detection Required
	O
	This information element indicates that detection of inactive media flows is required.

	
	
	Inactivity Detection Time
	C
	This information element may be present if Inactive Media Detection is required and specifies the Inactivity Detection time.

	
	
	Inactivity Detection Direction
	C
	This information element may be present if Inactive Media Detection is required and specifies the Inactivity Detection direction.

	
	
	RTCP handling
	O
	Indicates whether or not the CS-TrGW shall reserve a port for an RTCP flow.

	
	
	Traffic Policing Required 
	O
	This information element indicates that policing of the media flow is required. 

	
	
	Peak Data Rate 
	O
	This information element may be present if Policing is required and specifies the permissible peak data rate for a media stream. (NOTE 2)

	
	
	Sustainable Data Rate
	O
	This information element may be present if Policing is required and specifies the permissible sustainable data rate for a media stream. (NOTE 2)

	
	
	Delay Variation Tolerance
	O
	This information element may be present if Policing on Peak Data Rate is required and specifies the maximum expected delay variation tolerance for the corresponding media stream. 

	
	
	Maximum Burst Size
	C
	This information element shall be present if Policing on Sustainable Data Rate is required and specifies the maximum expected burst size for the corresponding media stream.

	
	
	STUN server request
	C
	This information element is present if CS-IBCF requests the CS-TrGW to answer STUN connectivity checks for ICE.

	
	
	ICE Connectivity Check
	O
	This information element requests the CS-TrGW to perform ICE connectivity check as defined by IETF RFC 5245 [ab]. It is only applicable for full ICE.

	
	
	Notify ICE Connectivity Check Result
	O
	This information element requests a notification of ICE connectivity check result. It is only applicable for full ICE.

	
	
	Additional ICE Connectivity Check
	O
	This information element requests the CS-TrGW to perform additional ICE connectivity check as defined by IETF RFC 5245 [ab]. It is only applicable for full ICE.

	
	
	ICE password request
	C
	This information element is present if CS-IBCF requests an ICE password.

	
	
	ICE Ufrag request
	C
	This information element is present if CS-IBCF requests an ICE ufrag.

	
	
	ICE host candidate request
	C
	This information element is present if CS-IBCF requests an ICE host candidate.

	
	
	ICE received candidate
	C
	This information element is present if CS-IBCF indicates a received candidate for ICE.

	
	
	ICE received password
	O
	This information element is present if CS-IBCF indicates a received password for ICE.

	
	
	ICE received Ufrag
	O
	This information element is present if CS-IBCF indicates a received Ufrag for ICE.

	Reserve and Configure TrGW Connection Point
Ack
	CS-TrGW
	Context
	M
	This information element indicates the context where the command was executed.

	
	
	Termination
	M
	This information element indicates the termination where the command was executed.

	
	
	Local IP Resources
	C
	This information element indicates the resources that the CS-TrGW has reserved to receive the user plane data from the remote side. This IE shall be present if it was contained in the request. If the IE was not contained in the request, it may be present in the reply.

	
	
	Remote IP Resources
	O
	This information element indicates the resource (i.e. codec) that the CS-TrGW shall use to send user data.

	
	
	Local Connection Addresses 
	M
	This information element indicates the IP address and port on the CS-TrGW that shall receive user plane data.

	
	
	Remote Connection Address
	O
	This information element indicates the IP address and port that the CS-TrGW can send user plane data to. May be present only if corresponding IE is present in the request.

	
	
	ICE password 
	C
	This information element shall be present only if it was contained in the request. It indicates the ICE password assigned by the CS-TrGW.

	
	
	ICE Ufrag 
	C
	This information element shall be present only if it was contained in the request. It indicates the ICE Ufrag assigned by the CS-TrGW.

	
	
	ICE host candidate 
	C
	This information element shall be present only if it was contained in the request. It indicates the ICE host candidate assigned by the CS-TrGW.

	
	
	ICE lite indication
	C
	This information element shall be present only if an ICE host candidate request was contained in the request, and the CS-TrGW supports ICE lite, but not full ICE. It indicates that the CS-TrGW only supports ICE lite.

	NOTE 1:
Remote Source Port and Remote Source Port Range are mutually exclusive.
NOTE 2: 
At least one of these IEs shall be present when policing is required.


* * * Next Change * * * *

A.7.2.2.xx
ICE Connectivity Check Result Notification

This procedure is used to report ICE connectivity check result for Full ICE.

Table A.7.2.2.xx.1: ICE Connectivity Check Result Notification

	Procedure
	Initiated
	Information element name
	Information element required
	Information element description

	ICE Connectivity Check Result Notification
	CS-TrGW
	Context
	M
	This information element indicates the context for the bearer termination.

	
	
	Bearer Termination
	M
	This information element indicates the bearer termination for which the ICE Connectivity Check Result is reported. 

	
	
	ICE Connectivity Check Result Indication
	M
	This information element indicates an ICE Connectivity Check Result event.

	ICE Connectivity Check Result Notification Ack
	CS-IBCF
	Context
	M
	This information element indicates the context where the command was executed.


A.7.2.2.xy
ICE New Peer Reflexive Candidate Notification

This procedure is used to report ICE new peer reflexive candidate for Full ICE.

Table A.7.2.2.xy.1: ICE New Peer Reflexive Candidate Notification

	Procedure
	Initiated
	Information element name
	Information element required
	Information element description

	ICE New Peer Reflexive Candidate Notification
	CS-TrGW
	Context
	M
	This information element indicates the context for the bearer termination.

	
	
	Bearer Termination
	M
	This information element indicates the bearer termination for which the ICE New Peer Reflexive Candidate is reported. 

	
	
	ICE New Peer Reflexive Candidate Indication
	M
	This information element indicates an ICE New Peer Reflexive Candidate event.

	ICE New Peer Reflexive Candidate Notification Ack
	CS-IBCF
	Context
	M
	This information element indicates the context where the command was executed.


* * * No More Other Changes * * * *

