TSG System Aspects #4
SA#4(02)0676
Meeting #24, Redmond, USA, 11-15 November 2002


Source:
Nortel Networks*
Title:
eTFO principles

Document for:
Information & Decision

Agenda Item:
14


1. Introduction

This paper provides information to support the proposed work item on enhanced TFO

The TFO standardization, in progress up to the SA4 #23 (Montréal, September 30 – October 3), is now stable and can be considered completed. It is expected that few CRs on the REL-4 or REL-5 will be required in the future.

TFO is mandatory when deploying WB speech telephony service in TDM networks such as GSM or UMTS R’99.

Implementations of TFO have been successfully tested in the field. During the standardization process of TFO, it has been regularly highlighted that the potential transmission savings  achieved using TFO would be a key aspect for the operators decision in deploying TFO in their networks. The first transmission saving schemes presented were evolutions of the DCMEs that have been used for many years in long distance calls.

The TCME (TFO Circuit Multiplier Equipment) concept was thus introduced being intended for operation in CS TDM networks.

UMTS Core Networks are intended to be based on packet networks, either ATM or IP with MGWs being introduced with. REL-4. The TCME is not able to operate in  this kind of network. BICC, introduced by TSG CN some time ago, enables the use of TrFO. TrFO only works if all equipments in the path is BICC capable and the whole communication path is carried over ATM networks. Therefore, mobile-to-mobile calls involving UMTS on one side and GSM on the other won’t benefit from TrFO. It is expected that,  for several years at least,  GSM terminals will represent the majority of mobile voice terminals.
The introduction of eTFO (enhanced Tandem Free Operation) is proposed in order to make possible transmission savings in packet networks when GSM and/or PSTN networks are involved in a UMTS call.

In the following sections more details of eTFO principles are presented in order to support the proposed eTFO work item.

2.
TFO, TrFO & eTFO

TFO is a User-Plane protocol. TFO occurs after call set-up, i.e. once the speech path is established. It has not been specified according to the OSI layer principles and it is difficult after a first reading to separate the real protocol from the management of the speech transmission. Therefore, although it is possible to apply TFO to transport networks other than those based on TDM, it is not straightforward. Furthermore, the means by which transmission savings can be achieved are implied rather than defined .

TrFO is a mix of out-of-band signalling, which is used at call set-up time ( BICC and OoBTC) and the extension of the IU User-Plane Frame Protocol (3GPP TS 25.415). With TrFO the TC part of the MGW is not involved unlike with TFO, hence the bandwidth saving is built-in. These two aspects favour TrFO. A weak point of TrFO is its dependency on BICC signalling, which must be supported by all the intermediate nodes. This may include PSTN switching centres and GSM networks. In addition, TrFO increases the call set-up time (additional burden for the MSC call servers) due to increased signalling complexity.

eTFO initiative comes from the will to capture the TrFO advantages into a TFO-like approach. This would be the only solution for achieving Tandem free with bandwidth saving in situation where for example both TDM and ATM are involved and TrFO and or BICC is not supported, typically many of the UMTS UE to GSM MS calls.

The eTFO scheme must be able to keep the real TFO protocol aspects and at the same time be able to manage transport formats other than TDM; this can include ATM (AAL2 more precisely) and IP (using RTP in principle) where compressed speech only can be transmitted. TFO can already be used over ATM or IP as long as G.711 64 kbit/s channels are kept. eTFO should start as TFO using 64 kbit/s G.711 and as soon as possible switch to a compressed format. The TFO protocol exchanges messages while in Operation, the transport of these messages is achieved either stealing bits of the TFO frames (themselves stealing bit from the PCM samples) or stealing TFO frames. These specific aspects should be adequately dealt with and properly described for eTFO.

3.
Separating protocol and transport

The basic idea of eTFO and it is how it will be standardised is to make it transport independent. The TFO protocol as described below is to be kept, with eTFO being able to be run over different transmission types. In this way tandem free operation would be possible in the case where  one transport segment is ATM, another IP and a further one TDM.

3.1. TFO protocol and a generic interface with the transport

With eTFO it is intended to introduce a solution, which is generic enough to be easily adapted to any transport network in an efficient way.

On one hand there is the TFO protocol that basically consists of:

· Waking up

· Announce it is TFO capable

· Detect whether the remote side is TFO capable

· Check if the same codec is used by both side

· Signal its capabilities and receive remote side capabilities if there’s an initial codec mismatch

· Negotiate if possible a common codec to be used for Tandem Free

· Trigger tandem free operation

· Management of the transmission impairments

· Signal any local configuration change

· Monitor if there’s any change of configuration of the remote side

These functions are required and conserved. These functions actually exist in both TFO and TrFO; the main difference is when they are run.

3.2. Transport of compressed Speech

On the other hand there is the formatting of the compressed speech, the overhead required by ATM, TDM or IP, the messaging transport, etc.

The formatting can change depending on the transport network. For example we can have TDM on one side and ATM on the other side, in a similar manner  to PSTN Gateways.

An adaptation function is needed that handles the speech data and formats it according to the transport network.

3.3. TFO messaging between TFO protocol entities

The TFO protocol entities can exchange messaging either during the Tandem Free establishment or during Tandem Free operation .

In this section possible solutions are not discussed. However, it is noted that different mechanisms will likely be required for the different transport options most likely in the form of various adaptation functions.

3.4. Signalling with other network entities

Eventually there are communications with other entities of either the Access Network (BSC and BTS for GSM) or the Core Network (for UMTS and GERAN Iu mode). The messages exchanged have in general the same goal and carry the same information. However depending on the wireless network kind, i.e. GSM-GERAN A-mode, UMTS and GERAN Iu-mode the addressee differs. These messages in some cases are conveyed through the standardised H.248 (UMTS from REL-4 and GERAN Iu mode from REL-5) or the standardised TRAU frames and LAPD (GSM and GERAN).

Here again some kind of generic I/O to the TFO protocol can be introduced. Some sort of Signalling GW function will perform the adaptation and address the right entity according to the system configuration.

In the end the proposed solution can be schemed out as in Figure 1 
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Fig-1: Overview of the eTFO organisation

The figure shows a configuration corresponding to a MGW or a TRAU but this can be extrapolated to other cases such as for example an Access Gateway to an ATM backbone.

3.5. What about the speech codec?

In the previous figure we don’t show the speech codec but it is required to have one available especially in the beginning of the call when G.711 is used.

Furthermore it can happen that the Tandem Free channel breaks due for example to a Handover or a TFO disabling. In this case the fast insertion of a codec is required. The regular TFO has the advantage to have always a speech signal available on which to fallback. In case of a long round-trip time this is definitively an advantage. Nokia and Alcatel reported some network configurations where otherwise a 1s blank would appear. eTFO is likely to be almost as efficient from the speech quality point of view as TFO.

4. Transport of the compressed speech and of the TFO messages

The previous sections have demonstrated how the TFO protocol can be made independent of the transport. In this section the specific aspect of the transport of the compressed speech and TFO messages between TFO entities is addressed. Several options are actually possible.

4.1.
Direct mapping of the existing TFO frames

Assuming the existing TFO frames are retained, they could constitute the payload of the frames or packets of the transport network. This would be quite straightforward since it is already standardised. In case of ATM  8, 16 or 32 kbit/s channels will be required, depending on the speech codec used. The TFO messages would be conveyed as today. The development of the standard and of the product software will mainly consist in reusing the existing. At the border of two different kinds of transport networks the handling of the speech data would be easier.

4.2.
Adaptation of the existing formats for ATM or RTP

However in term of bandwidth saving this would not be as efficient as TrFO. With AAL2 or RTP it is possible to have less than these rates since there would be less spare bits or less of the then useless bits (the synch bits or the CRC of the TFO frames are useless). Formats exist for example for the AMR for ATM (I.366.2) or IP (rfcxxx) that could be re-used for the compressed speech. However they do not offer the capability of transporting the TFO messages and then it would be required to add either a new field or to create a parallel channel. The TFO messages are sparse enough to represent a minor increase of bit-rate. Furthermore if we take the existing TFO standard as a baseline this could speed up the protocol since the TFO messages transmission would not be delayed by a low rate serial link of 800 bit/s.

Actually we could imagine that a short-term solution follows the first option while a medium term solution would be based on the second approach although a single solution should receive preference.

5. Standardization

In this section the standardisation requirements are reviewed. 

5.1. What work is required?

First the TFO protocol needs to be addressed. Significant work is required in extracting the TFO protocol from TS 28.062 in order to make it bearer independent. This would require a new specification.

The adaptation functions and the signalling “gateway” function should be tackled in different specifications and can actually be introduced in existing specifications (TS 29.415).

According to the solution preferred for the transport it would be required to standardise at possibly ITU-T and IETF the new formats. A generic solution should be proposed in order to be future proof. What is required is actually some kind of container that can be multiplexed in the same packet as the compressed speech data.

Furthermore the TFO package (in the H.248 based MGC MGW protocol) already registered at the IANA by 3GPP may have to be upgraded.

Eventually it may be necessary to describe the procedure to link together the different pieces of the puzzle.

5.2. Which standardization groups and which release?

The targeted release is REL-6, which is supposed to be completed in June ’03. A Work Item Description is presented together with the current document.

The Stages 1 & 2 documents of TFO can be up-graded to cover eTFO. They are both under SA4 responsibility. However we think that SA1, SA2 & CN4 should be informed of the evolution of these both specifications. This can be done through the usual LS procedure. 

A draft stage 3 specification of eTFO should be ready in January ’03 in order to be submitted for information to the 3GPP TSG SA in February. The final version of the specifications must be ready in May.

As already stated for the IP aspects the IETF should be involved. ITU-T may have also to be involved. This is for further consideration.
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