3GPP TSG SA2 #38
S2-040957
Atlanta, USA, 16-20 February 2004

Source:
Ericsson

Title:
Response to S2-04847 "Outstanding Issues with TrFO Standards"

Document for:
Discussion and Approval

Agenda Item: 
9.6 (BARS)

This is a direct response to S2-040847, source Vodafone, title Outstanding issues with TrFO standards.
The statements in this document are cited here (in grey) and the comments given directly (in blue italic).
It is very welcomed to see that operators are investigating deeply into the features of TFO/TrFO. 

1
Introduction

TrFO is generally presented as a complete set of standards. However some rapid analysis has revealed some open issues which seem to warrant deeper study and resolution.

Answer: There are some minor outstanding issues, right, that's the reason why this BARS WI exist.

2
Interaction of Core and Radio Access Protocols: 

The TrFO algorithm states that it is mandatory to operate DTX in the radio access. 
Answer: This has nothing to do with TrFO, but with UTRAN. This is the same of TFO and TrFO.
DTX (better to say SCR: Source Controlled Rate) is such an important feature and since its start of operations years ago only some few problems have been reported and then corrected since then.
The question "SCR Control in UTRAN" was discussed over about 2 years, in CN4, SA4 and other bodies.
No one ever raised the requirement to control SCR in uplink and/or downlink in UTRAN! 

From the TFO discussions it is obvious that in TFO/TrFO the SCR in uplink on one side requests either also SCR on the downlink on the other side or a complex regeneration of "speech" frames in the MGW.

For these reasons it was decided to not include any negotiation means into the BICC/OoBTC, nor in RANAP, nor in GCP to control SCR. 
Consequently SCR is always "enabled" in UTRAN for AMR and AMR-WB, in uplink and in downlink.


This means that the radio plan (for C/I) reasons, AMR radio link adaptation performance etc, all have to take into account that DTX is running. 
Answer: DTX (SCR) is a relief for each cell and network. SCR reduces the cell load and extents battery life time. The only small risk in DTX (SCR) is the speech clipping effect, which is with modern VAD-algorithms minimized and generally accepted. Wherever a service runs well without SCR, then it runs better with SCR. 
Where radio link problems with DTX in GSM were solved long ago.

The TFO and hence probably the eTFO protocols, do not mandate DTX. 
Answer: they do: for UTRAN. TFO also mandates DTX (SCR) support in the network and in downlink to support all possible four combinations of DTX (SCR): (RAN1 UL/DL) *   (RAN2 UL/DL).
This has led to quite DSP-hungry and delay-hungry solutions for the GSM codec types FR, HR and EFR and only for the modern ones (AMR and AMR-WB) an elegant solution could be developed, see TFO-Standard). On this basis the decision for UTRAN was taken: sometimes we learned from GSM experience.

If DTX is not being used at one end of the link, processing can be used to ensure speech frames are sent instead of SID frames, allowing inter-operability. 
Answer: This could have been mandated also for TrFO: interworking in MGW. But it was not done: 
too complex for no gain. 

Given past experience of interactions between radio access features due to manufacturer implementations of these features (eg Slow Frequency Hopping/DTX issues etc) it seems unwise to insist on a particular radio network implementation due to a core transport requirement.
Answer: There is no such requirement to the network. Its the opposite: the NW offers DTX/SCR support, regardless whether the RAN uses it or not.

3
Bandwidth Saving Potential & GSM Interaction: 

· Inability to carry out TrFO for GSM codecs other than AMR: The TrFO protocol only recognises the AMR codec for GSM interworking. 
Answer: 
a) OoBTC supports all GSM and UMTS Codec Types, including the EDGE codec types.
b) UTRAN accepts only AMR and AMR-WB (at least there is currently  no requirement,
     no framing protocol and no test cases defined for any other codec types). 
    Consequently the Iu Framing supports only these two codec types.
c) For the Nb just these Iu framings were copied. The discussion was brought up in SA4,
    whether to support on Nb also the GSM_FR, the GSM_HR and the GSM_EFR. 
   But no one raised the requirement high enough. 
   The GSM_EFR itself is considered (see TS 26.102), but its SID-Format was not completed.
   We identified NOW (some years later) that the GSM_EFR has developed to the by far
   dominating Codec Type world wide and that it could be wise to include it on the Nb
   interface (see BARS TR V1.1.0, page 33, last two lines). 
   It would be easy to define also Nb framing for GSM_FR and GSM_HR (and their two SID-
   Formats), if the requirement would be raised. So far these two codec types were regarded 
   as down-ramping minority and not important for TFO-TrFO interaction, not important for 
   bandwidth saving: too little traffic.
 
The detailed protocol interaction between TFO and TrFO is not provided, it is simply stated that this must happen: this is always a dangerous standards statement for such a key protocol. 
Answer: The interaction between TFO and TrFO is described in detail in TS 28.062. Additionally: TFO and TrFO are INTERFACE-Descriptions, not necessarily IMPLEMENTATION specifications.
The interaction between TFO and TrFO must be regarded as well specified. 

TrFO does not allow for interworking with GSM EFR, FR or HR. Hence, the ability of the TrFO OoBTC BICN to inter-operate with GSM requires all calls traversing the network to be either AMR or AMR-WB or converted to TFO or G.711. This means that unless the operator has successfully transitioned the vast majority of customers from non-AMR handsets to AMR capable handsets there is a bandwidth overhead for non-AMR GSM calls and also TRAU savings cannot be claimed for these calls. 
As said: the Nb-Framing for EFR-SID is the only remaining issue and is easy to be solved and is already identified. 
The traffic percentage carried today with FR and HR seems to be so low and permanently falling that most likely no operator would invest to save bandwidth for these two NOW. 
But TFO may be worth doing, to get at least the voice quality for these a bit up.
This also implies that the BICN is no longer Bearer Independent as the protocols only work with a subset of the access possibilities.
Answer/Question: This conclusion is not understood; further clarifications would be appreciated. 
· Handover:  Handover appears to make the core move to ITU-T G.711 until handover is complete: The way that TrFO handles an MSC handover means that the MGW inserts a TRAU and converts to G.711 and transports this across the core until the handover is complete and TrFO re-established. Hence, a bandwidth overhead is needed for handover.
Answer:
True is that in a BICN the MGWs, once included into the path, are not changed. Most handovers in UTRAN occur inside in UTRAN and are not even visible to the MGW.
Most handovers in GERAN occur inside GERAN and are also not visible to the MGW.
There are only a very rare set of unlikely handovers, where this fall back to PCM is used, because it substantially simplifies the design for a tiny minority of calls. These cases are under consideration in CN4 and potentially a solution will be provided to close also this narrow gap.
What is true (maybe that was meant here?) that "In-Call-Modifications" of the Codec Type, maybe triggered by an handover, do cause some effects that could/should still be looked at and potentially be improved (see also S2-020824, Ericsson, Handover Scenarios).
 
In TFO, the MGW would force the GSM TRAU to fall back to normal operation (64k PCM, no bandwidth saving) or in 3G would insert a TRAU, decode, bridge and re-encode before sending on to the core.
Answer: Already this description provides enough evidence that this is not at all better than in TrFO. Its the best way TFO can do under the given requirements/restrictions. But TrFO does not have the same restrictions and can do much better – with some final optimizations.

4
Saving of Transcoder resources: 

The argument for TrFO is that fewer transcoding (DSP) resources are needed and hence the MGW is cheaper. If the operator is deploying a purely 3G network this may be true. However, for operators with substantial legacy GSM networks who wish to replace the GSM MSCs with an R4 split architecture, there is a problem. The best way to get GSM speech into the core and to minimise transcoding is using the TFO algorithm (Ref 3GPP TS 28.062 R4). The TFO algorithm places the GSM speech, effectively the TRAU frame, in the least significant 16k of the 64k DS0 on the A-Interface. The remaining 48k of the DS0 is occupied by a 48k PCM representation of the GSM speech in the 16k, this is either exactly the same 16k speech (Synchronised mode) or 1-2 frames different, (Unsynchronised mode).
 
 The 48k header is produced by the transcoder by decoding (20% DSP load, see BARS-TR section 5). That means that TRAU (Decoder) functionality in the MGW has to be present for the Down-link creation of the 48k header for all call, unless TFO has come across the whole core (but then we loose the bandwidth saving). 

If voice quality enhancement features/devices (VED) are to be used (and they almost (!) certainly will be needed), then the TRAU functionality will be needed anyway.
Answer: This may be regarded as an unproven statement. VEDs are a problem, true, mainly due to the fact that they are not specified, neither in placement nor in functionality (a nightmare for network purists). But there are algorithms known (without proof here) for Mobile Echo Control that work fully in the coded domain (thus do not disturb TFO nor TrFO -  but require DSP-power, true). For other of these VEDs similar considerations are feasible.
Conclusion: TrFO does save more DSP-power than TFO, although VED diminish the difference to some extent. But VEDs do not necessarily disallow TFO or TrFO.

5
MGW / MSC Server Inter-operability: 

The OoBTC algorithms have extensions to BICC but also have extensions to the MGW Control protocol (H.248). This may lead to inter-operability issues on what operators require to be an open and standards based interface, especially since the TFO inter-working is not specified in detail.
Answer: TFO-TrFO Interworking is specified in TS 28.062! 
What is missing? Maybe some clarification of the interworking of TFO and OoBTC -  maybe.

6
Proposal

Vodafone believes that these issues should be addressed before the BARS work is concluded.
Comment: That can be agreed to. 

We could provide a table in the BARS TR that is showing which Codec Types are supported where, including: Abis/Ater (=GERAN); A (=TFO); Iu (=UTRAN); Nb (=TrFO), Nc (=OoBTC); Mc (=GCP).
TS 26.103 would be a very good starting point for this.

We could add clarifications as given above somewhere inside the TR.


Final remark: there are some other remaining issues in OoBTC-TFO interworking, but they are on subtle level and still need some more detailed analysis. These are partly addressed in some other Ericsson contributions to this meeting – and to following meetings.
