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 1.  Introduction
It was agreed during the last S2 meeting in Puerto Vallarta, Mexico to consider the inclusion of a Gateway Echo Control function for the Release 2000 Architecture. (S2-000170) This contribution proposes modifications to the reference architecture, based on S2-000249, along with some discussion on and answers to the open issues so far identified.

2.  Discussion

What nodes and interfaces are impacted?:

Creation of a Gateway Echo Control function (GEC).

Modification of the Media Gateway (MGW) definition.

Modification of the GMSC Server definition.

Description of the transport interface between the MGW and the GEC.

Description of the signaling/control interface between the GEC and adjacent node(s).

Why consider this change?:

The organisations supporting this proposal believe that network operators should be able to choose the supplier of the echo control device independently to the main core network and hence the echo control should be connected to the core network on an open interface. This will facilitate choice and quality optimisation for 3G network operators.

In addition, it is not clear what standards the network echo control should adhere to. Currently the SA4 TR26.915 (DRAFT) contains some information on echo control, stating that the echo control should adhere to ITU-T G.168. However, this document is not a full specification. An open interface would allow operators to gain access to the echo control device to facilitate ITU-T G.168 compliance testing.
A new ITU-T Recommendation, G.799.1, is being developed by Study Group 15, Question 21, on media gateways (MGW) for VOIP applications. This Recommendation states that G.168 echo cancellers are to be used on all VOIP calls.

Recommendation G.177, TRANSMISSION PLANNING FOR VOICEBAND SERVICES OVER HYBRID INTERNET/PSTN CONNECTIONS, also recommends the use of G.168 cancellers on such calls.

G.799.1 also provides recommendations for the signaling/control options for external echo cancellers (Q.55) and the mapping functions within Media Gateway Controllers (Q.115).
3.  Proposal

The following text is proposed to be included in the Reference Architecture section of TR23.821 Architecture Principles for Release 2000.

It is intended that a version of the proposed text be eventually included in TS 23.002 under respective chapters on Configuration of a Public Land Mobile Network (Chapter 5) and The Entities of the Mobile System (Chapter 4).  A chapter on Description of Reference Points may also be created.
5
Architecture for Release 2000

5.1
Reference Architecture

The full view of Release 2000 architecture is provided in Figure 5-1.  
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Figure 5-1: Reference Architecture for Release 2000

Note:  A (G)MSC Server and associated MGW and GEC can be implemented as a single node as with the (G)MSC in R99.
5.2
Functional Elements

5.2.5
Media Gateway Control Function (MGCF)

This component is PSTN/PLMN termination point for a defined network. The functionality defined within MGCF should  be consistent with existing/ongoing industry protocols/interfaces that will satisfy the requirements.  

· Controls the parts of the call state that pertain to connection control for media channels in a MGW.

· Communicates with CSCF.

· MGCF selects the CSCF depending on the routing number for incoming calls from legacy networks.

· Performs protocol conversion between the Legacy (e.g. ISUP, R1/R2 etc.) and the R00 network call control protocols.

· Out of band information assumed to be received in MGCF and may be forwarded to CSCF/MGW.

· The media gateway controller (MGCF) includes Q.115 echo control logic, that allows the MGCF to generate the appropriate Echo Control  package based on indications from the signalling network. The MGCF then sends this to the MGW via H.248.

5.2.6
Media Gateway Function (MGW)

This component is PSTN/PLMN transport termination point for a defined network and interfaces UTRAN with the core network over Iu. 

The functionality defined within MGW should  be consistent with existing/ongoing industry protocols/interfaces that will satisfy the requirements. (ITU-T Recommendation G.799.1)
A MGW may terminate bearer channels from a switched circuit network (i.e., DSOs) and media streams from a packet network (e.g., RTP streams in an IP network). Over Iu  MGW may support media conversion, bearer control and payload processing (e.g. codec, echo canceller, conference bridge) for support of different Iu options for CS services: AAL2/ATM based as well as RTP/UDP/IP based.

· Interacts with MGCF, MSC server and GMSC server for resource control.

· May include GEC functionality internally
· May include internal codec functionality and other voice band processing internally

· Provides Echo Canceller signalling control mapping between H.248 packages and Q.55 PDUs as per ITU-T G.799.1
· Manages and handles associated GEC resources such as echo cancellers, codecs, other voice band processing functions, etc. via Q.55
The MGW will be provisioned with the necessary resources for supporting UMTS/GSM transport media. Further tailoring (i.e packages) of the H.248 and Q.55 may be required to support additional codecs and framing protocols, etc.

The MGW bearer control and payload processing capabilities will also need to  support mobile specific functions such as SRNS relocation/handover and anchoring It is expected that current H.248 standard mechanisms can be applied to enable this. 
5.2.7 Gateway Echo Canceller Function (GEC)

This component may reside between the MGW node and the PSTN/ Legacy/External network.

The GEC provides CS services on particular payload types (e.g., voice).

The payload interface between the MGW and the GEC is TDM.

It is sometimes necessary to externally disable an echo canceller so that the channel can pass bit-transparent data.  ITU-T Recommandation Q.55 is the signalling interface to control echo cancellers. This interface exists between the MGW and the GEC.

The functionality defined within GEC should be consistent with existing/ongoing industry protocols/interfaces that will satisfy the requirements.

· A GEC may process DS0 bearer channels to eliminate hybrid echo heard by the MS where calls involve PSTN origination(s) or PSTN termination(s).

· A GEC shall eliminate hybrid echo in accordance with ITU-T G.168.

· A GEC shall allow operators to gain access to the echo control device to facilitate ITU-T G.168 compliance testing.

· A GEC shall interact and interface with MGW (directly), MGCF, and/or GMSC server (indirectly) to allow echo control on specific DS0s as appropriate

The GEC payload processing will be provisioned with the necessary resources for supporting UMTS/GSM transport media. 

In addition, tailoring of the H.248 may be required to support control payload processing entities such as codecs, echo cancellers, etc.

5.2.8 

MSC Server

MSC server mainly comprises the call control and mobility control parts of a GSM/UMTS MSC. 

The MSC Server is responsible for the control of mobile originated and mobile terminated 04.08CC CS Domain calls. It terminates the user-network signalling (04.08+ CC+MM) and translates it into the relevant network – network signalling. The MSC Server also contains a VLR to hold the mobile subscriber's service data and CAMEL related data. 

MSC server controls the parts of the call state that pertain to connection control for media channels in a MGW.
5.2.9 Gateway MSC Server

The GMSC server mainly comprises the call control and mobility control parts of a GSM/UMTS GMSC. 
The Gateway MSC Server shall include Q.115 echo control logic, that allows the GMSC Server to generate the appropriate Echo Control  package based on indications from the signalling network. The GMSC Server then sends this to the MGW via H.248.

5.2.10 MSC

A MSC server and a MGW make up the full functionality of a MSC as defined in 23.002 and as shown in Fig. 5.1.

5.2.11 Gateway MSC

A GMSC server and MGW(s), and optionally GEC(s) make up the full functionality of a GMSC as defined in 23.002 and as shown in Fig. 5.1.

(Editor’s note:  There is a need to consider possibilities that call incoming to the PLMN may be routed to entities other than the GMSC, e.g., for networks that do not deploy CS domain. )

5.3
Description of Reference Points

5.3.11 Qa (Q.55) Reference Point (MGW-GEC)

 Over the Qa reference point the control of the gateway echo canceller function is performed. The specification of this interface is Q.55. Physical transport options for the Qa interface is also described in the Q.55 recommendation. 
Transport between the MGW and the GEC is TDM. Transport between the GEC and the Legacy/External Network is TDM.
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