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1
Introduction

TrFO is generally presented as a complete set of standards. However some rapid analysis has revealed some open issues which seem to warrant deeper study and resolution.

2 Interaction of Core and Radio Access Protocols: 

The TrFO algorithm states that it is mandatory to operate DTX in the radio access. This means that the radio plan (for C/I) reasons, AMR radio link adaptation performance etc, all have to take into account that DTX is running. The TFO and hence probably the eTFO protocols, do not mandate DTX. If DTX is not being used at one end of the link, processing can be used to ensure speech frames are sent instead of SID frames, allowing inter-operability. Given past experience of interactions between radio access features due to manufacturer implementations of these features (eg Slow Frequency Hopping/DTX issues etc) it seems unwise to insist on a particular radio network implementation due to a core transport requirement.

3
Bandwidth Saving Potential & GSM Interaction: 

· Inability to carry out TrFO for GSM codecs other than AMR: The TrFO protocol only recognises the AMR codec for GSM interworking. The detailed protocol interaction between TFO and TrFO is not provided, it is simply stated that this must happen: this is always a dangerous standards statement for such a key protocol. TrFO does not allow for interworking with GSM EFR, FR or HR. Hence, the ability of the TrFO OoBTC BICN to inter-operate with GSM requires all calls traversing the network to be either AMR or converted to TFO or G.711. This means that unless the operator has successfully transitioned the vast majority of customers from non-AMR handsets to AMR capable handsets there is a bandwidth overhead for non-AMR GSM calls and also TRAU savings cannot be claimed for these calls. This also implies that the BICN is no longer Bearer Independent as the protocols only work with a subset of the access possibilities.

· Handover:  Handover appears to make the core move to ITU-T G.711 until handover is complete: The way that TrFO handles an MSC handover means that the MGW inserts a TRAU and converts to G.711 and transports this across the core until the handover is complete and TrFO re-established. Hence, a bandwidth overhead is needed for handover. In TFO, the MGW would force the GSM TRAU to fall back to normal operation or in 3G would insert a TRAU, decode, bridge and re-encode before sending on to the core.

3 Saving of Transcoder resources: 

The argument for TrFO is that fewer transcoding (DSP) resources are needed and hence the MGW is cheaper. If the operator is deploying a purely 3G network this may be true. However, for operators with substantial legacy GSM networks who wish to replace the GSM MSCs with an R4 split architecture, there is a problem. The best way to get GSM speech into the core and to minimise transcoding is using the TFO algorithm (Ref 3GPP TS 28.062 R4). The TFO algorithm places the GSM speech, effectively the TRAU frame, in the least significant 16k of the 64k DS0 on the A-Interface. The remaining 48k of the DS0 is occupied by a 48k PCM representation of the GSM speech in the 16k, this is either exactly the same 16k speech (Synchronised mode) or 1-2 frames different, (Unsynchronised mode). The 48k header is produced by the transcoder. That means that TRAU functionality in the MGW has to be present for the Down-link creation of the 48k header for all call, unless TFO has come across the whole core. If voice quality enhancement features are to be used (and they almost certainly will be needed), then the TRAU funtionality will be needed anyway.

4 MGW / MSC Server Inter-operability: 

The OoBTC algorithms have extensions to BIC but also have extensions to the MGW Control protocol (H.248). This may lead to inter-operability issues on what operators require to be an open and standards based interface, especially since the TFO inter-working is not specified in detail.

5 Proposal

Vodafone believe that these issues should be addressed before the BARS work is concluded.

