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[12]
3GPP TS 23.228 "IP Multimedia subsystem (IMS)".
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[14]
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[15]
3GPP TS 29.332 "Media Gateway Controll Function (MGCF) – IM-Media Gateway (IM-MGW) Interface".

 [16]
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[17]
RFC 768 "User Datagram Protocol".

[18]
RFC 2960 "Stream Control Transmission Protocol".

[19]
RFC 3261 "SIP: Session Initiation Protocol".

 [20]
draft- ietf-sigtran-m3ua-12 (February 2002): "SS7 MTP3-User Adaptation Layer (M3UA)".
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[21]
RFC 2474: "Definition of the Differentiated Services Field (DS Field) in the IPv4 and IPv6 Headers".

[22]
RFC 2475: "An Architecture for Differentiated Services (DiffServ)".

[23]
RFC 3267: "RTP payload format and file storage format for the Adaptive Multi-Rate (AMR) Adaptive Multi-Rate Wideband (AMR-WB) audio codecs"
[xx]
3GPP TS 29.414 "Core Network Nb Data Transport and Transport Signalling".

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

[zz]
3GPP TS 23.205 "Bearer-independent circuit-switched core network; Stage 2". 
Second Modified Section

4
General

4.1
General Interworking Overview

The IM CN subsystem shall interwork with BICC and ISUP based legacy CS networks, e.g. PSTN, ISDN, CS PLMNs, in order to provide the ability to support basic voice calls (see 3GPP TS 22.228 [11]), between a UE located in the IM CN subsystem and user equipment located in a CS network.

For the ability to support the delivery of basic voice calls between the IM CN subsystem and CS networks, basic protocol interworking between SIP (as specified in TS 24.229 [9]) and BICC or ISUP (as specified in 3GPP TS 29.205 [2] and ITU-T Q761 to Q764 [1] respectively) has to occur at a control plane level, in order that call setup, call maintenance and call release procedures can be supported. The MGCF shall provide this protocol interworking functionality within the IM CN subsystem.

In addition to the interworking requirements across the control plane, user plane interworking between IM CN subsystem and CS network bearer (e.g. TDM circuit , ATM/AAL2 circuit or IP bearer) shall also be supported by the functions within the IM-MGW. The IM-MGW resides in the IM CN subsystem and shall provide the bearer channel interconnection. The MGCF shall provide the call control to bearer setup association.
Besides from the ability to support basic voice calls the IM CN subsystem shall interwork, at the control and user plane, with BICC and ISUP based legacy CS networks. The support of supplementary services shall be as defined in 3GPP TS 22.228 [11].

Signalling flows for UE originated and UE terminated procedures between the IM CN subsystem and CS networks shall be as specified in TS 24.228 [8].

Third Modified Section
6.3
User Plane Interworking Model

Within the IM CN subsystem, IPv6, and framing protocols such as RTP, is used to transport media packets to and from the IM CN subsystem entity like UE or MRFP.

External lCS networks use bearer channels like TDM circuit, ATM/AAL2 circuit or IP bearers to carry encoded voice frames, to and from the IM CN subsystem.

Therefore, in order to provide the required interworking to enable media data exchange, the user plane protocols shall be interworked within the IM CN subsystem. This function is performed within the IM-MGW (see subclause 6.1.2).

Fourth Modified Section
8
User Plane Interworking
8.1 Interworking between IM CN subsystem and bearer independent CS network

It shall be possible for the IM CN subsystem to interwork with the bearer independet CS networks (e.g. CS domain of a PLMN, [xx], [yy], [zz]). The transport network layer (TNL) of the bearer independent CS network may be based e.g. on IP/UDP/RTP or ATM/AAL2/ framing protocol (e.g. Iu framing) transport techniques. Figure x shows the mandatory user plane protocol stacks for the IM CS subsystem and bearer independent CS network interworking. 
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Figure x: IM CN subsystem to bearer independent CS Network User Plane Protocol Stack 


8.2
Interworking between IM CN subsystem and TDM-based CS network

It shall be possible for the IM CN subsystem to interwork with the TDM based CS networks (e.g. PSTN, ISDN or CS  domain of a PLMN). Figure x describes the user plane protocol stack to provide the particular interworking.
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Figure x: IM CN subsystem to TDM-based CS Network User Plane Protocol Stack 

8.3
Transcoding requirements
The IM CN subsystem shall support the AMR codec as the native codec for basic voice services. From the support of the AMR codec the, it is possible for the IM CN subsystem to interwork with other networks which support this codec (either as its native codec or through the use of transcoding in the other party's network). 


It shall be possible for the IM CN subsystem to interwork with the CS networks (e.g. PSTN, ISDN or a CS domain of a PLMN) by supporting AMR to G.711 transcoding (see ITU G.711 [1]) in the IM-MGW. It may also be possible for the IM-MGW to perform transcoding between AMR and other codec types supported by CS networks. 




8.4
Diffserv Code Point requirements 

The IM-MGW shall perform DiffServ Code Point (DSCP) markings (see RFC 2474 [22]) on the IP packets sent towards the IM CN subsystem entity like UE or MRFP across the Mb interface, to allow DiffServ compliant routers and GGSNs to schedule the traffic accordingly.

The IETF Differentiated Services architecture (see RFC 2475 [21]) shall be used to provide QoS for the external bearer service.

The DSCP shall be operator configurable.
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