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1 Introduction

At the last TSG SA plenary meeting #18, SA2 was asked to study the system aspects and impacts of enhanced TFO (eTFO).  The status of discussion reached at SA2#29 is S2-030427. It is stated in S2-030427 that contributions are invited on Section 3.5 of the draft liaison.  The present contribution addresses this aspect. It provides some scenarios, and compares TFO, TFO/eTFO, and TFO/TrFO.

The contribution is organised as follows: In section 2 we consider several call scenarios and study the impacts on the MGWs if TFO, eTFO or TrFO are used.

2 Scenarios and Resource Utilisation

We compare resource utilisation in MGWs in the following aspects:

a) Protocol Termination. TFO and eTFO require the use of protocol handlers for the inband signalling.

b) Re-framing.  Depending on the scenario, it is necessary to reframe “the same bits of information”, namely at transition from TDM to packet or vice versa.  Reframing is also necessary where transcoding takes place.

c) Transcoding. Transcoding is needed to change from AMR to G.711 and vice-versa, but also needed to restore the PCM signal towards TDM networks at the end of an eTFO or TrFO link.

d) User Plane termination. Termination of the User Plane Protocol.

The following figures indicate the resources needed in the MGWs in various scenarios, if TFO is used (green), eTFO is used (red), and TrFO is used (blue). In addition to the resource utilisation also the bandwidth used is shown (see companion contribution S2-030863).

The following acronyms are used:

PT Protocol Termination

TC Transcoding, (TC) Transcoding in the beginning and after a possible fallback.

R Re-framing

UP User Plane termination

small bandwidth (13 kbit/s):  

medium bandwidth 

large bandwidth (64kbit/s):
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GSM to GSM call
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UMTS to UMTS Call
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UMTS to UMTS Call via Transit-MGW
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UMTS to PSTN Call
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GSM to PSTN Call
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Summary

eTFO versus TrFO/TFO: The above scenarios show that TrFO perfectly fits to the Iu interface and thus very effective in scenarios with Iu. There is no significant difference in resource utilisation between eTFO and TrFO 

for MGWs towards GSM or PSTN terminations. At transit MGWs TrFO does not require specific resources, but eTFO does.

eTFO versus TFO only:  eTFO is slightly more efficient towards Iu interfaces, but less efficient than TFO towards the A interface or PSTN. At transit MGWs TFO does not require specific resources, but eTFO does.

3 Overall Considerations on TFO/TrFO versus TFO/eTFO

If eTFO was standardized, operators would need to choose which of TFO, eTFO, and TrFO they introduce.

The following considerations apply:

· If bandwidth savings in the core network are important, the TrFO is significantly better in that respect than eTFO and should be used. If bandwidth savings in the core network are of minor importance, then TFO is sufficient and much less complex then eTFO. 

· Introducing both eTFO and TrFO in the core network does not provide benefits over TrFO alone. Additional need for interworking is introduced and configuring the network becomes more complex.

· TrFO fits to Iu and is future proof. It perfectly fits to the target architecture of TS 23.205, as Iu and Nb use the same framing protocol. Also, for 3G there is an end-to-end codec negotiation. Thus pure 3G calls with TrFO will never require a codec modification at the radio interface, which may become necessary with eTFO as part of a codec mismatch resolution during the active phase of a call.
· As TrFO is available with 3GPP Release-4, it will be widely available on the market 2-3 years earlier than Release-6 features, and 3-5 years earlier than Release-7 features.
· TrFO provides an evolutionary step towards the IMS architecture.  BICC and SIP are the respective out of band signalling protocols used to negotiate the codecs selected by the endpoints.  Also, if needed, transcoders may be allocated in the network with this signalling during call set-up and while the call is established.  TrFO uses the separation of signalling from bearer introduced in Rel-4. The TrFO functionality is also used in IMS where H.248 control of MGWs demonstrates the evolved common architecture. The IMS architecture builds on the separation of signalling and allows for more sophisticated service logic. 
In summary: bearer modification allows effective use of bandwidth and is state-of the-art.

4 Proposal

Add sections 2 and 3 above to section 3.5 of the liaison statement to SA (need to adapt reference to companion contribution.) 

Then extract section 3.5 of the liaison statement to a new chapter to improve the readability of the liaison.
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