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1 Introduction

Before starting the discussion on the status of the TrFO feature it has to be reminded that:

· The TrFO feature (together with its associated Work Item “OoBTc” : Out of Band Transcoder Control) aims (in case of MS-MS calls within the same PLMN) at bringing benefits for both:

· The end user: better speech quality when there is no Transcoder in the speech path.

· The operator: through 

· suppression of Digital Signal Processing within the same PLMN due to the suppression of transcoders 

· reduction of the transmitted throughput within the CN

· The TrFO feature is linked (use of BICC, codec negotiation) with the “Transcoder at Edge” work item which is due to R00 (same use of BICC and of AAL2 switching)

· CN2 has actively worked on the subject at CN level and has produced the 23.153 v 1.5.0 TS (see attached Tdoc)

Considering the 23.153 TS it has to be noted that some important points are listed in its sect. 4.4 as For Further Study or as limitation of the solution. This will be developed further in this contribution.

2 Technical issues 

In order to be able to state that the TrFO/OoBTc feature is ready for a 3GPP release, the following technical issues have to be solved:

2.1 Choice of the User plane protocol to carry the codec signal inside the CN

No choice (no conclusion) has been made between the 2 candidate protocols for the User plane protocol to carry the codec signal inside the CN (i.e. between MSC(s)) in case the TrFO feature applies. 

2.1.1 Possible solutions

The 2 candidates are:

A) I 366.3 as defined by ITU

IUT-T 366.3 is a user plane protocol above AAL2, which was first drafted in october 99 and is being discussed this week at ITU Q5/SG13 and WP1/11 meeting . It offers the following services :

· (Initialization of user data type, (called “profile entry”) is not needed as the values are statically defined in the standard)

· Transfer of Audio (i.e. speech) or optionally 64 kbit/s Circuit data

· User rate control

· Alarms

· Dialed digits (DTMF) transmission

The stack between 2 MSC would be for speech: ATM + AAL2 I.363.2 + SSCS for mobile I.366.3 + AMR

B) Iu User Plane protocol as defined by 3GPP 25.415 for the Iu interface

Iu user plane  is the 3GPP user plane protocol above AAL2  between RNC & MSC, it offers the following services : 

· Initialization (to indicate the Radio Frame Combination indicator associated with each codec mode)

· Transfer of user data (i.e. speech or circuit data)

· User rate control

· Error event

· Time alignment procedure

· Frame quality classification

The stack between 2 MSC would be for speech: ATM + AAL2 I.363.2 + AAL2 I366.1 + Iu UP 25.415 + AMR

2.1.2 Elements of choice

Considering the 2 alternatives, it can be said that (the following list is not an exhaustive study on the subject):

· The choice made for R99 would has to be future safe. Choosing one alternative for R99 and then having to cha
nge it for R00 due to new R00 features such as DTMF transfer from anchor MSC to transcoder at the edge of the PLMN would only bring inter-working issues at the deployment of the R00 release

· The chosen solution should be simple and avoid useless protocol conversion when possible (i.e. having one protocol on Iu and another on the MSC-MSC interface should be avoided). What would be the benefit for the operator and for the end-user of a 25.415 <-> I. 366.3 conversion in the serving MSC? This would only imply extra Digital Signal Processing Capacity and add inter-working issues between these protocols whereas such inter-working has currently not yet been defined.

2.1.3 Conclusion

No User plane is yet defined between the MSC(s) in case the TrFO applies. A possible way forward could be to propose an enhanced Iu User plane at ITU, but this would imply waiting for R00 to apply the TrFO feature.

2.2 Procedure to be used at TrFo break

“TrFO break” is the procedure corresponding to the transition “communication without Transcoder <-> communication with Transcoder”. Examples of situation implying TrFO break are (see attachment 2 of  attached R3-000961) 

· Insertion of tones / announcements

· Hand-Over to MSC connected through TDM links

· Some SS services like multiparty

TrFO break implies to give to the new transcoder the Radio Frame Combination Indicator (RFCI) associated with each codec mode when exchanging IU User Plane frames with the RNC.

Two procedures are currently foreseen for TrFO break (see Tdoc N2B00376 or attachment 2 of  attached R3-000961):

· Out of Band procedure: through a new RANAP procedure (still to be defined) the MSC gets the RFCI values from the RNC and gives them to the Transcoder

· In Band procedure: at TrFO break, through a new Iu User Plane initialization procedure, the the transcoder and the remote RNC coordinate themselves (I.e. exchnage the RFCI values)

RAN3 and CN2 have not made up their mind as outlined by the following RAN 3 Liaison as shown by the following extract of RAN3 LS sent to TSG SA WG2, TSG SA WG4, TSG CN WG1, TSG CN WG2 (R3-000961 = S2-000): “ RAN WG3 recognizes differences of views and assumptions between various 3GPP groups on Core Network and UTRAN aspects regarding codec control and selection. In addition, RAN WG3 had not enough time to make decision on technical solutions to various problems arising with TrFO support in the call scenarios stressed in the N2 liaison and attachments (R3-000700).”
2.3 Prevention of user fraud

2.3.1 Description of the issue

A called user not sending the alert message on due time could use the connection requirements induced by the TrFO feature as outlied by the following extract from attachment 1 of  attached R3-000961

Several documents presented at the last N2B meeting indicate that the Iu UP protocol will be initialized as soon as a bearer has been established end-to-end between the two RNCs. As the initialization procedures uses in-band signalling this means that the bearer has to be connected through by both MSCs, in both directions. Additionally, the RNC also establishes the radio bearer and connects radio and radio access bearer as soon as the Iu UP protocol has been initialized. (After the Iu UP initialization there is no further trigger event for the RNC.) In sum, the user plane is established end-to-end from MS to MS without any consideration that the call has not yet been answered on call control level.

A good example is the following message flow taken from Tdoc N2B-000140 (fig. 1): in this case the ring back tone is transmitted in-band to MS-a, and only this part of the bearer (from MS-a to the RBT generator) is shown as connected through, but actually, the bearer was connected through end-to-end from MS-a to MS-b as soon as the “DHO to DHO connection without transcoder is established”.

This is in contradiction to the following requirement from TS 24.008, section 5.5.1, In-band tones and announcements:

Under certain conditions the MS will have to attach the user connection before the CONNECT message. It is up to the network to ensure that no undesired end-to-end through connection takes place during the establishment of a MT call.

NOTE:
This allows the use of progress indicator IEs independently from the channel modes appropriate for the call.

Furthermore, such and end-to-end connection creates a potential source for fraud. As long as MS-b has not sent an Alert message and the timer T310 is running in MSC-b, the RBT generator will not be inserted, and the connection can be used for user traffic. (Note: T310 is started with receipt of Call Confirmed and stopped with receipt of Alert. Its length is operator dependent, but typical values are of the order of 30 seconds.) For this reason it has been a strict requirement by some operators in the past, that such an end-to-end through connection is prevented by the network.
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Figure 1 (from the annex of Tdoc N2B-000140): The procedure for sending RBT (alerting indication)

2.3.2 Possible solutions

 Two solutions have been foreseen/studied by CN2:

· Having a late connection (at reception of the “Connect” message from the Called MS). This implies to give to the Iu UP initialization protocol timer values consistent with those of the CC protocol (24.008)

· Having a new connection procedure (new RANAP procedure) in which the CN can control the instant where the RNC connects the Iu bearer with the Radio Bearer

2.3.3 Conclusion

The choice between both alternatives has not been made yet and is not straightforward…

2.4 Choosing a correct set of BICC options 

The TrFO/OoBTc feature relies heavily on BICC for the codec negotiation / Bearer establishment. Nevertheless the BICC protocol as standardized by ITU lets some open choices such as the way (“forward” / “backward”
) to establish the bearer. 

As a precise BICC profile has not yet been standardized by 3GPP, multi-vendor interoperability cannot be ensured.

2.5 Cases where 4 transcoders are put in the speech path 

As already pointed out in 23.153, there are situations where (as opposed to the initial goal of the TrFO feature: improving the speech quality by removing transcoders) the current TrFO solution leads to the insertion of 4 transcoders and hence to an un-acceptable speech quality. The following is an extract of 23.153 V1.5.0 sect 4.4 and 6.1.5

In some handover situations (3G MSC to 2G MSC, 3G MSC to 3G MSC with TDM link) it is possible to have a configuration with 4 transcoders on the speech path end-to-end. How to avoid such a situation has to be studied for Release 00 and later. See subclause 6.5.1 for detail.

Initial Situation: 
MS-MS intra PLMN call established «Transcoder Free», with a low rate (e.g. 16kbs) AAL2 connection for AMR .
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Final situation: After inter-MSC handover at both sides toward 2G MSC with STM link we have the following configuration where 4 transcoders are present in the speech path end-to-end:
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In such a situation the speech quality degradation may be unacceptable. Such a situation may also occur in case of handover to 3G MSC with TDM link.

2.6 No bearer re-negotiation supported by BICC CS1

To solve the issue mentioned above a possible way forward is to remove the transcoders and to carry G711 between both anchor MSC as outlined by 23.153 (see extract from 23.153):

For the transcoders to be inserted at the Target-MSCs side only and to remove them in the Anchor-MSCs a «Bearer Modification» is required between the two anchor-MSCs for having a 64kb AAL2 connection for G711. The configuration indicated in following figure is expected in future release:
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But this requires BICC / QAAL2 CS2 for «Bearer Modification» capability handling. Besides, how both anchor MSCs know that they have to remove the transcoders is to be studied.
2.7 BICC version to be used

Although this is a bit unclear, current BICC specification at ITU does not foresee mobile as object of BICC CS1 but states that MSC support is for BICC CS2 (due for end 2000 which would be compatible with 3GPP R00 release). 

This has to be linked with technical issues such as the definition (I.366.3 or not) of the user plane protocol to be used between MSC(s) (see sect. 2.1 of this Tdoc).

2.8 Way to negotiate the Iu User plane protocol version between remote RNC

The mechanism currently defined to negotiate the protocol version of the Iu User plane protocol is local to an Iu interface: the Iu UP mode version parameter is used by CN at RANAP RAN ASSIGNMENT request to tell the RNC which Iu UP protocol version the CN supports. 

If TrFO applies and if the Iu User plane protocol goes from RNC to RNC, there is no way for the RNC to know which Iu User protocol version is supported by the remote RNC (no way to remotely negotiate this protocol version).

3 Conclusion

Considering:

1. all unsolved technical points listed in sect 2. of this Tdoc: 

· Choice of the User plane protocol to carry the codec signal inside the CN: not done yet

· Procedure to be used at TrFo break: not done yet

· Prevention of user fraud: choice between alternatives not done yet

· Choosing a correct set of BICC options: net done yet 

· Cases where 4 transcoders are put in the speech path: leads to not-acceptable bad speech quality

· No bearer re-negotiation supported by BICC CS1: to be solved by BICC CS2

· BICC version to be used: not clear

· Way to negotiate the Iu User plane protocol version between remote RNC: not done yet

2. R3-000961 Tdoc (see attachment) stating that 

· [RAN WG3 recognises differences of views and assumptions between various 3GPP groups on Core Network and UTRAN aspects regarding codec control and selection. In addition, RAN WG3 had not enough time to make decision on technical solutions to various problems arising with TrFO support in the call scenarios stressed in the N2 liaison and attachments (R3-000700).]
3. The TrFO feature is linked (use of BICC, codec negotiation) with the “Transcoder at Edge” work item which is due to R00 (same use of BICC and of AAL2 switching)

4. That putting an unstable and full of open points feature in a 3GPP (i.e. R99) release risks to endanger this (R99) release

It is proposed to postpone the TrFO/OoBTc feature for R00.

Companion Tdoc S2-000466 is the proposed text of a LS to be sent to TSG-SA, TSG-CN, TSG-RAN.

4 References : 

1. general documents on OoBTC

· R3-000700 as attached to R3-000961

· R3-000961

2. technical documents on OoBTC

· TS 23.153 v150

· N1-000157

· S2-000262

· R3-000961 attachment 1

3. TrFO break description

· R3-000961 attachment 2

4. Iu User Plane

· 25.410 Iu UP protocol stack

· 25.415 Iu UP protocol

5. ITU I.366.3 protocol
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� The choice is between having the MSC of calling party initiating the bearer establishment and the MSC of called party initiating the bearer establishment


� The following are quotations of R3-000961
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