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2nd Change
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [7] 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 [7].

ATCF
Access Transfer Control Function

ATGW
Access Transfer Gateway

B2BUA
Back-to-Back User Agent

BGCF
Breakout Gateway Control Function 
CS-TrGW
CS (domain) TrGW

ECN
Explicit Congestion Notification

ECN-CE
ECN Congestion Experienced

IBCF
Interconnect Border Control Function

ICS
IMS Centralized Services

I-CSCF
Interrogating CSCF 

IMS-ALG
IMS - Application Level Gateway

ITU-T
International Telecommunication Union – Telecommunication Standardization Sector

MboIP
Mb over IP

MRFP
Multimedia Resource Function Processor

NAT/NAPT
Network Address Translation / Network Address and Port Translation

NA (P) T-PT
Network Address (and Port) Translation - Protocol Translation 
OMR
Optimal Media Routeing

P-CSCF
Proxy CSCF

RTCP
Real Time Control Protocol

SCTP
Stream Control Transmission Protocol

SIP UA
SIP User Agent

UAC
User Agent Client

UAS
User Agent Server

THIG
Topology Hiding Internetwork Gateway

TrGW
Translation GateWay

WAN
Wide Area Network

3rd Change
6
Interworking Reference Model for control plane interworking and user plane interworking

6.0
Reference Model
Figure 2 details the reference architecture required to support interworking between the IM CN subsystem and IP networks for IM services. Figure 3 details the reference architecture required to support interworking between the IMS and IP SIP networks supporting IP version 4.
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NOTE:
Multimedia IP networks may be connected via the Mb interface to various network entities, such as an UE (via an GTP Tunnel reaching to the GGSN), an MRFP, or an application server.


Figure 2: IM CN Subsystem to IP network interworking reference Architecture without IP version interworking
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Figure 3: Border Control Functions

Mm reference point: The call control protocol applied to the Mm interface between CSCF and external IP networks is SIP, IETF RFC 3261 [2], as detailed in 3GPP TS 24.229 [1]. SIP extension packages mandated by 3GPP are possibly not supported.

Mb reference point: This interface is defined in 3GPP TS 23.002 [5] and is IP based. Further information is provided in 3GPP TS 29.061 [4] and 3GPP TS 26.235 [6].

Mx reference point: The protocol applied at the Mx reference point is specified in 3GPP TS 24.229 [1].

Ix reference point: The protocol applied at the Ix reference point is specified in 3GPP TS 29.238 [25].

6.1
Interworking Functional Entities

6.1.1
IBCF

This entity provides control plane functionality to connect entities following the 3GPP profile of SIP, 3GPP TS 24.229 [1], and external SIP entities following IETF RFC 3261 [2].

6.1.2
IMS-ALG

IMS-ALG functionality resides in IBCF. An IMS-ALG provides the application level translation function for SIP and SDP in order to communicate between IPv6 and IPv4 SIP applications or, based on operator policies between different realms using the same IP version. The IBCF acts as a SIP B2BUA when IBCF performs IMS-ALG functionality.
6.1.3
TrGW

The TrGW is a NAT-PT/NAPT-PT, which uses a pool of globally unique IPv4 addresses for assignment to IPv6 nodes on a dynamic basis as sessions are initiated across the IP version boundaries. NAT-PT binds addresses in IPv6 network with addresses in IPv4 network and vice versa to provide transparent routing between the two IP domain without requiring any changes to end points. NAPT-PT provides additional translation of transport identifier (TCP, SCTP and UDP port numbers). More detailed information on the NAT-PT/NAPT-PT is given in IETF RFC 2766 [11] and IETF RFC 2663 [12].
The TrGW may provide the NAT/NAPT functionality between two disparate address realms.
6.1.x
Acces Transfer Control Function
The ATCF may reside within the IBCF to support "SRVCC enhanced with ATCF" procedures as described in 3GPP TS 23.237 [x] and 3GPP TS 24.237 [y] . In this case, the Ix reference point is used for IMS sessions that the ATCF decides to anchor at the ATGW to provide the following functions:

· reservation and configuration of ATGW resources for media anchoring during PS session origination or termination; 

· reconfiguration of ATGW resources during access transfer to the CS domain; 

· release of ATGW resources upon completion of the access transfer or release of the session; 

· media transcoding if the media that was used prior to the access transfer is not supported by the MSC server; 

· IP version interworking if different IP versions are used between the access and the remote legs; and
· Indication of IP realm during allocation of transport addresses/resources (the PS and CS accesses may be reachable via different IP realms).

6.1.y
Acces Transfer GateWay 

The ATGW may reside within the TrGW to support "SRVCC enhanced with ATCF" procedures as described in 3GPP TS 23.237 [x] and 3GPP TS 24.237 [y]. If the IBCF supports the ATCF functionality (see Clause 6.1.x), the IBCF shall select a TRGW which supports the ATGW functionality. 
4th Change
10.2.0
Introduction

The following functions shall be supported by the TrGW:

-
Gate Management including:

-
Opening/closing of gates;

-
Remote source address filtering; and

-
Remote source port filtering;

-
QoS packet marking (differentiated services);

-
NAPT and IP Version Interworking;

-
Bandwidth policing;

-
Hanging termination detection;

-
IP Realm Indication;
-
Media Control; and
-
Through-Connection.

Additionally, the following functions may be supported by the TrGW:

-
Resource allocation per flow;

-
Media Inactivity Detection;

-
IP Realm Availability; 
-
Optimal Media Routeing;
-
Explicit Congestion Notification support;
-
Emergency Call; 
-
IMS end-to-end media plane security: and
-
Access Transfer procedures with media anchored in ATGW.
5th Change
10.2.15
IP Realm Availability

The procedures in Clause A.7.1.2.2.5 of 3GPP TS 29.235 [29] are applicable.
6th Change
10.2.x
Access Transfer procedures with media anchored in ATGW
The procedures in the present clause are optional to be supported for both IBCF and TrGW when supporting the ATCF and ATGW functionality (see clause 6.1.x). 
The procedures in Clause 6.2.x of 3GPP TS 23.334 [z] are applicable, except that where the Iq interface is mentioned in those procedures, the Ix interface is applicable.
7th Change
10.4.1.x
Change Flow Direction
This procedure may be used to change the flow direction between bearer terminations within a context for access transfer procedures (see Clause 10.2.x).

Table 10.4.1.x.1: Procedures toward the IM Subsystem: Change Flow Direction
	Procedure
	Initiated
	Information element name
	Information element required
	Information element description

	Change Flow Direction
	IBCF(ATCF)
	Context/Context Request
	M
	This information element indicates the existing context or a new context where the flow direction is changed.

	
	
	Bearer Termination 1/ Bearer Termination 1 Request
	M
	This information element indicates the existing bearer termination or a new bearer termination from where the new flow direction is applied.

	
	
	Bearer Termination 2/ Bearer Termination 2 Request
	M
	This information element indicates the existing bearer termination or a new bearer termination where to the new flow direction is applied.

	
	
	Flow Direction
	M
	This information element indicates the flow direction from the bearer termination 1 to bearer termination 2 within the context.

	Change Flow Direction Ack
	TrGW(ATGW)
	Context
	M
	This information element indicates the context where the command was executed.
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