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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. 

The present provides some considerations related to the user plane and the framing protocol used with eTFO. The discussion section presents the results of a technical analysis, which is elaborated in an annex at the end of the document. 

Discussion

SA2#29 could clarify a number of aspects with eTFO, however no information is available on the user plane mechanisms and the framing protocol envisaged for eTFO at the Nb reference point. While it can certainly be argued that this is subject of the technical work on the work item (if approved), one should not under-estimate the required efforts in both standardisation and implementation. Also, as indicated in S2-030197, it will be impossible to study important questions on eTFO related to the user plan, such as handling of tones and announcements, as long as there is no preference for a framing protocol.

It is important to note that 3GPP TS 26.102 specifies the use of IuUP/NbUP in support mode for the transport of AMR coded speech and for the transport of PCM coded speech at the Nb reference point, see clause 8.1 of TS 26.102. Furthermore, PCM uses a frame rate of 5 msec and AMR uses a frame rate of 20msec. It should also be noted that there is no negotiation of the framing protocol standardised for the Nb reference point. This also means there is no indication on bearer level that support mode is used. 

Introducing a different framing protocol, or using IuUP/NbUP in transparent mode, would mean significant effort in both standardisation and implementation. However, to use the IuUP/NbUP framing protocol in support mode for eTFO also requires significant modifications to the way it is currently used. The complexity of the required out of band BICC extension may well be comparable to the TrFO out-of-band codec negotiation.

The eTFO signalling channel will require a new frame type or a new framing protocol.

The requirement for a fast fallback to G.711 implies that switching between framing protocols or frame type is managed quickly and efficiently.

Whatever the solution would look like, it becomes evident that there is significant impact on the handling of the user plane.

Summary and Conclusion

If 3GPP decides to move forward and study eTFO, then a significant part of the work will be dedicated to user plane considerations and the use of framing protocols. 

An initial analysis shows that

· EITHER a different framing protocol is used at the Nb reference point than the one currently standardised for the Nb reference point (namely IuUP in support mode) OR

· Re-Initialisation of the IuUP would be required, resulting in significant impacts on probably a number of reference points.
· A new frame type is required for the eTFO signalling channel in the packet network.

Proposal

1) Carbon-copy (“CC:”)  the liaison statement on eTFO to TSG CN, given that stage 2 and stage 3 for the bearer independent architecture are handled in CN working groups, and they will be the ones to study user plane aspects, if eTFO is studied. 

2) Replace the last paragraph of 3.3 in the draft liaison by text from the discussion section of this document:

3.3 User Plane Framing

What framing protocol is used for the separate eTFO signalling channel over the packet network?

eTFO in comparison to TFO makes use of the compressed speech bit rate after eTFO establishment.  How will the change from G.711 to AMR compressed speech be handled in the user plane? 

Initial Answer:

There is no specific control channel at the beginning of the call. At the beginning of the call it is exactly as the existing TFO, the eTFO messages are exchanged through bit-stealing on G.711 PCM samples.
eTFO user plane does not need to use the Iu initialisation procedure to configure RFCIs. eTFO could carry codec mode information in TFO codec mode bits. The change from G.711 to AMR compressed speech would be entirely handled by the in-band eTFO protocol.

There are several options for eTFO framing protocol which will be discussed as part of stage 3. Framing protocol may vary with codec and also with transport. 


It is important to note that 3GPP TS 26.102 specifies the use of IuUP/NbUP in support mode for the transport of AMR coded speech and for the transport of PCM coded speech at the Nb reference point, see clause 8.1 of TS 26.102. Furthermore, PCM uses a frame rate of 5 msec and AMR uses a frame rate of 20msec. It should also be noted that there is no negotiation of the framing protocol standardised for the Nb reference point. This also means there is no indication on bearer level that support mode is used. 

Introducing a different framing protocol, or using IuUP/NbUP in transparent mode, would mean significant effort in both standardisation and implementation. However, to use the IuUP/NbUP framing protocol in support mode for eTFO also requires significant modifications to the way it is currently used. The complexity of the required out of band BICC extension may well be comparable to the TrFO out-of-band codec negotiation.

The eTFO signalling channel will require a new frame type or a new framing protocol.

The requirement for a fast fallback to G.711 implies that switching between framing protocols or frame type is managed quickly and efficiently.

Whatever the solution would look like, it becomes evident that there is significant impact on the handling of the user plane.

Annnex: Technical Analysis on the Framing protocol used with eTFO

Introducing a different framing protocol, or using IuUP/NbUP in transparent mode, would mean significant effort in both standardisation and implementation. A new encoding for PCM and the control channel requires standardisation. Furthermore, this new encoding needs to be applied either at call set-up or during the call. As detailed below, both alternatives impact the out-of-band BICC signalling.

However, to use the IuUP/NbUP framing protocol in support mode for eTFO also requires significant modifications to the way it is currently used:

· As it stands now, even without TrFO in place, the user plane is initialised for G.711, and then the transcoder break equipment (TBE) can be removed from the user plane and the user plane traffic is passed transparently through the MGW. This concept allows hardware savings during the call. Now, changes would be required to listen to inband signalling, and re-initialise the user plane for AMR after codec negotiation. Those changes would either abandon the current hardware savings of TBE removal, and would additionally require inband or out-of-band signalling extensions to indicate if TBE removal is allowed.  Alternatively, BICC signalling extensions are required to re-insert the TBE.

· Alternatively, the user plane would require to be initialised different to traditional G.711 at call set-up, which would also require extensions to BICC signalling to indicate that a different handling of G.711 is required.

Modification to the IuUP / NbUP framing protocol support mode for the Nb interface only would lead to incompatibilities towards the Iu interface, as the same protocol is currently applied at both interfaces. This does not only imply complications in the standards, but also challenges the hardware savings of TBE removal at the S-MSC/MGW.

Transporting payload with different size than G.711 PDUs in PDUs marked as G.711 PDUs (with a so-called RFCI negotiated during the IuUP/NbUP initialisation) within the IuUP/NbUP support mode is not feasible. The Iu UP support mode does not feature a length indication of PDUs, but uses the PDU type (RFCI) to determine the length. Existing implementations may compare this expected length with the length indicated by lower layers and treat mismatches as errors (e.g. for IP transport), or use the expected length to obtain data from lower layers that do not provide a length indication (e.g. for AAL2 SSSAR).

The complexity of the required out of band BICC extension may well be comparable to the TrFO out-of-band codec negotiation:

· If a different handling of G.711 encoded speech in the user plane is used already at call set-up, this new handling must be negotiated. To allow the operation in a network where not all nodes support eTFO, a negotiation procedure with at least two messages exchanged between the peers is required to determine the correct user plane handling of PCM-encoded speech. The user plane setup needs to be deferred until this negotiation is complete.

· If a call starts with ordinary G.711 encoding in IuUP/NbUP support mode, the user plane needs to be modified during the call. NbUP framing protocol does not allow the required re-initialisation without prior re-insertion of the TBE, which must be triggered by suitable BICC signalling procedures. The change to a different framing protocol than NbUP support would also require suitable BICC signalling procedures.

