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1. Introduction

At the TSG SA#19 Plenary, TD SP‑030082 “Updated Work Item Description on Enhanced Tandem Free Operation (Release 6)” was presented. Due to the reservations about the eTFO work raised at the meeting, consensus was not possible for approval of this WID. It was agreed that it would be most desirable to have a single solution could address all the requirements, but apparently all the requirements for all network configurations were not known. The SA proposed that proponents of eTFO make their requirements known so that an in-depth analysis on the technical problems and technical proposals to satisfy the requirements could be made. It was determined that the proper forum to have this discussion was at the next SA WG2 meeting.

The current TFO and TrFO specifications do not support transmission bandwidth reduction in the packet transport core of the 2G GSM R4 split architecture.  This contribution presents additional requirements for efficient bandwidth management and control between Media Gateways across the Nb interface of the R4 circuit-switched network for both GSM and UMTS circuit-switched access.

2. Problem Statement

2.1 Summary

Currently there are two standardized solutions for reducing bandwidth and/or transcoding requirements between Media Gateways across the Nb interface, known as Tandem Free Operation (TFO) and Transcoder Free Operation (TrFO). As shown below, neither of these solutions is practical for implementation in 2G R4 or hybrid 2G/3G R4 circuit-switched networks .

There is a requirement for a standards based solution to reduce bandwidth and transcoder requirements in calls which pass between Media Gateways across the Nb interface in the packet domain for networks which are not pure 3G implementations.

2.2 Definitions

2G/3G R4 Network – A network in which the core network is simultaneously connected to 2G and 3G access networks

2.G R4 Network – A network in which a bearer independent core network (release 4) supports connections to 2G circuit switched interfaces.

2.3 Existing Technologies

2.3.1 TFO (Tandem Free Operation)

TFO is effective at removing transcoders from the call path in mobile-to-mobile calls, however it does not reduce the bandwidth requirements between Media Gateways, as a 64kbit/s (or 56kbit/s) circuit emulation path is required for the in-band signalling to be detected.  If the Media Gateways introduces it’s own transcoding to reduce bandwidth between the Gateways, this will not only add another step of transcoding, and prevent the access transcoders from detecting each other using the in-band signaling, but also lose the quality advantage of tandem free operation.

In the scenario, where at least one of the parties of the call is a legacy (GSM) subscriber i.e. GSM to UMTS or GSM to GSM , then one of the Media Gateways will need to perform interworking and re-framing functions.  This function has not been standardised (question?) and proprietary implementations may not maintain the in-band signalling which enables the access transcoders to detect each other, thus preventing TFO from operating.

2.3.2 TrFO (Transcoder Free Operation)

In order for a GSM radio access network to utilize the TrFO function, the Media Gateway must perform the access transcoding, in GSM the Ater interface.  However in GSM the Ater interface was not standardized and thus vendors implemented proprietary interfaces.  Therefore unless the same vendor supplies the access and core network it is highly unlikely that a network will be able to perform access transcoding in the Media Gateway when connected to GSM BSS network.

3. Requirements
· Reduce bandwidth requirements for 2G traffic in the packet transport network between Media Gateways across Nb interface.

· Prevent unnecessary transcoding on mobile-to-mobile and mobile to fixed network calls to give improved speech quality (in a manner similar to either TFO or TrFO) 

· Reduce the total number of transcoding equipment in a 2G network using R4 core network architecture. This is very important for growing 2G networks.

· Enact transcoding at the edge of the network for calls to PSTN or other incompatible networks.

· Work between PLMNs (where agreements and intervening networks permit).

· Interworking fully defined with existing 3GPP standards (e.g. TrFO, TFO)

· Backward compatible with existing GSM (R99) Radio Access networks.

· Does not require implementation of non-standard interfaces on the Media Gateway (e.g. Ater).

· Support for Local Lawful Intercept requirements

4. Examples

4.1 Hybrid 2G/3G R4 Mobile Network
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4.1.1 2G(3G

For calls originating from mobiles in the serving area of BSC-A and destined to mobiles in the serving area of RNC-B, transcoding should be negotiated  as the call passes through Xcoder, MGW-A and MGW-B B such that


· call quality is optimised

· transmission capacity for the call on the Nb interface is reduced where possible to less than 16kbs

Calls originating from mobiles in the serving area of BSC-A destined to phones in the served area of PSTN-B area not transcoded as the call passes through Xcoder and MGWA, and are transcoded to PSTN acceptable forms (e.g. G.711) at MGW-B

4.1.2 3G(2G
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For calls originating from mobiles in the serving area of RNC-A and destined to mobiles in the serving area of BSC-B transcoding should be negotiated as the call passes through Xcoder, MGW-A and MGW-B such that


· call quality is optimised

· transmission capacity for the call on the Nb interface is reduced where possible to less than 16kbs

Calls originating from mobiles in the serving area of RNC-A destined to phones in the served area of PSTN-B area not transcoded as the call passes through Xcoder and MGWA, and are transcoded to PSTN acceptable forms (e.g. G.711) at MGW-B.

4.2 2G R4 Mobile Network
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For calls originating from mobiles in the serving area of BSC-A and destined to mobiles in the serving area of BSC-B transcoding should be negotiated as the call passes through Xcoder (connected to BSC-A), MGW-A, MGW-B and Xcoder (connected to BSC-B)  such that


· call quality is optimised

· transmission capacity for the call on the Nb interface is reduced where possible to less than 16kbs

Calls originating from mobiles in the serving area of BSC-A destined to phones in the served area of PSTN-B, area not transcoded as the call passes through Xcoder (connected to BSC-A) and MGWA, and are transcoded to PSTN acceptable forms (e.g. G.711) at MGW-B

4.3 Inter PLMN case
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For calls originating from mobiles in the serving area of BSC-A and destined to mobiles in the serving area of RNC- transcoding should be negotiated as the call passes through Xcoder (connected to BSC-A), GMGW-B, and VMGW-C such that


· call quality is optimised

· transmission capacity for the call on the Nb interface is reduced where possible to less than 16kbs 

[Note this assumes agreements between PLMNA and PLMN B permit this, and that the TDM network between MSC-A and GMGW-B does not interfere]

Likewise if calls were destined to a mobile in the serving area of BSC-C no transcoding would occur as the call passes through Xcoder (connected to BSC-A), GMGW-B, VMGW-C, and Xcoder (connected to BSC-C).

The same should apply if R4 architecture is used in PLMN A as well and a packet network is used between PLMN A and PLMN B

5. Conclusion

It is recommended that these requirements be taken into consideration in developing a standardised solution to the problem highlighted in this document, and that the supplied examples are used when determining compliance.
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