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At the last TSG SA plenary meeting #18, SA2 was asked to study the system aspects and impacts of enhanced TFO (eTFO). 

The documents currently available on this topic are:

[1] SP-020685, Work Item description

[2] S4-020676, Concept paper 

[3] S4-020730, Presentation.

These documents do not provide enough information to assess the impacts of eTFO on the core network.

In order to allow a qualified study of the subject, in our opinion additional information is needed at least on the following issues.

1) To which networks shall eTFO be applicable?

According to [1], eTFO is a bearer independent WI. The only bearer independent call control protocol currently standardized in 3GPP is BICC (see TS 29.205), but outside 3GPP in fixed networks / transit networks other combinations of packet networks/call control protocols might be used. Interworking to which networks/call control protocols should be considered in this study? 

Which of these call control protocols support an out-of-band codec negotiation (like BICC) on their own, which do not?

2) More detailed message flows

More detailed message flows for eTFO should be provided for the most common call setup scenarios (see e.g. TS 23.153 and TS 23.205). These message flows should especially show the interworking between the eTFO-Signalling and the bearer control protocol during the bearer modification from the 64 kbit/s bearer for the G.711 speech codec to the bandwidth reduced bearer. (The presentation [3] shows the state before and after the bearer modification, but not the signalling for the bearer modification itself.)

These message flows are a prerequisite in order to study the interworking to TrFO and TFO and to study the following issues:

· Insertion of tones and announcements (this may happen also while the call is active)

· Transfer of DTMF tones (in-band or out-of-band?)

· Legal interception

· Interworking with supplementary services, e.g. Multiparty.

3) Bearer modification handling and impact on Mc Interface

As eTFO in comparison to TFO makes use of the compressed speech bit rate after eTFO establishment, a bearer modification is necessary to achieve the bandwidth reduction. Generally this bearer modification handling is unclear. 

Will this modification be handled by Q.2630(ALCAP)/IPBCP protocols? 

What is the impact on the Mc Interface?  The MSC Server needs to know the actual codec  in use and the associated bandwidth. Is the architectural principle maintained that the MSC Server knows and controls the state of the MGW?

Is there any impact on the Nc Interface and BICC protocol?
4) Comparison eTFO/TFO with TrFO/TFO

TrFO does not apply to TDM networks, however, interworking with TFO is possible at the MGWs. This may also be applied for interworking between GSM and UMTS.

Are there any scenarios which can be supported only by one of the two combinations, eTFO/TFO and TrFO/TFO, but not by the other one? 

What are the benefits and drawbacks of eTFO/TFO interworking compared to the existing TrFO/TFO interworking?

5) Interworking eTFO/TrFO

It can be expected that there will be scenarios where interworking between TrFO and eTFO is required, e.g. at network borders or when eTFO is introduced. Is direct interworking between TrFO and eTFO possible at MGWs? 

What are the procedures at the MGW during BICC procedures like the codec negotiation and codec modification procedure?

6) Nodes involved in the eTFO/TFO negotiation

According to [3], slide 13, eTFO is “performed by endpoints only”. - In our opinion, also the in-path equipment in the packet gateways needs to be involved in the negotiation. How about the in-path equipment in transit nodes within the packet network? E.g., if for some reason a transit node inside the packet network wants to insert an announcement, does it need to be involved in the eTFO/TFO negotiation, or is eTFO broken with the announcement? 

This would imply that eTFO needs to be supported by all transit nodes, not just the endpoints.

7) Interworking with handover

According to [3], eTFO/TFO is also applicable in case of 2G-3G mobile-to-mobile calls. If the 2G subscriber performs an inter-BSC handover, usually the TRAU is changed and TFO is interrupted. In the packet gateway between 2G (TDM) and 3G (packet) network, the in-path-equipment will detect the loss of TFO. What happens then? Will the MGW (packet gateway) transcode between G.711 (used in the TDM network) and AMR (used in the packet network), or will the packet bearer be switched back to 64 kbit/s and G.711?

More generally, what is meant by “fast fall back to regular tandem mode” (slide 13 in [3])? Does it mean that the packet bearer is switched back to 64 kbit/s and G.711? What are the criteria for such a fall back? Is the delay due the required modification of the packet bearer within acceptable limits?

8) Unsuccessful TFO/eTFO negotiation

In case of a 2G-3G mobile-to-mobile call, if the TFO/eTFO negotiation is unsuccessful, because the endpoints of the connection cannot agree on TFO compatible codecs, what will be the final configuration: 

· 64 kbit/s, G.711 both in the packet network and in the TDM network, or 

· AMR coded speech in the packet network and 64 kbit/s, G.711 in the TDM network with transcoding in the packet gateway?

More generally, what are the criteria for packet gateways, when to switch to a packet bearer with reduced bandwidth and when to use 64 kbit/s, G.711 bearers?

9) Support of Voice Quality Enhancements

According to [3], VQ features like Acoustic Echo Control (AEC) can be supported with TFO and eTFO, but not with TrFO. Why not? 

If AEC is applied to the G.711 encoded speech in TFO, it is no longer tandem free operation; if AEC is applied to the AMR encoded speech, why can’t it be applied also to the user plane in TrFO [TrFO break equipment]?

10) Bearer Shortcut between eTFO endpoints?

In [3], slide 12 seems to imply that direct bearers between eTFO endpoints may be established, bypassing intermediate MGWs in the original bearer.

Is that indeed an intention of eTFO? If so, are existing call control procedures capable to handle this situation?

11) Speech quality impairments during the bearer modification

With eTFO/TFO, a call is set up for the G.711 speech codec with a 64 kbit/s bearer. As a rule, the eTFO/TFO in-band negotiation can only be completed successfully, after the call has been answered. How is the speech quality affected by the bearer modification procedure that is then performed to reduce the bandwidth? Will the subscriber perceive an interruption due to the bearer modification procedure?  

