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1. Introduction

During the joint meeting on TrFO/TFO in Stockholm (8.5.2000) S2 was tasked to review terminology, cascading and interworking scenarios for the different modes of speech handling in the circuit-switched core network. 

S2 would like to further the discussion on the proposed terminology and interworking scenarios with interested parties on that subject on the TrFO email distribution list (3GPP_TSG_CN_WG4_TRFO@LIST.ETSI.FR).

2. Modes of circuit-switched speech handling in core network

2.1. Reference points for the discussion

There are three different types of interfaces to be considered, namely the interface to the access network (a), the interface in the core network (b) and the interface to external networks.
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Figure 1: Reference Points for Circuit-switched speech transport

In the following we describe the modes of operation of circuit-switched speech handling in the core network on reference points a, b and c.

2.2. "G.711 mode"

· The codec is G.711 PCM speech coding.

· The user data stream is transported in constant bit-rate 64kbps channels A-law, mu-law (e.g. TDM).

· As it is a default mechanism no codec negotiation is used.

· The "G.711 mode" is the speech mode of the PSTN/ISDN and on the GSM A i/f (without TFO).
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Figure 2: Symbolic representation of "G.711 mode"

2.3. "Tandem-Free operation mode (TFO-mode)"

· The following codecs should be possible: GSM FR, HR, EFR, AMR, UMTS AMR.

· The user data stream is transported in constant bit-rate 64kbps channels (e.g. TDM).

· The “codec negotiation” is inband between the transcoding equipment (TRAU) and is performed after call establishment, what for it can be used transparently in G.711-designed transport channels

· The TFO-mode is described in 08.62 for GSM. TFO for UMTS is scheduled as R00 feature.

· Its first application is GSM Mobile-to-Mobile call
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Figure 3: Symbolic representation of "TFO mode"

2.4. "Transcoder-free operation mode (TrFO-mode)"

· The codec is UMTS AMR, others (GSM codecs) are currently under consideration for use in TrFO-TFO interworking.

· The user data steam is transported in a variable bit-rate packetized mode (e.g. AAL2)

· The codec negotiation is outband using BICC 

· The TrFO is described in 23.153 (OoBTC) and 25.415 (Iu UP protocol)
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Figure 4: Symbolic representation of "TrFO Mode"

3. Speech mode gateways

In the following we describe the potential interworking between different modes of speech transport

3.1. Conversion between TrFO and G.711

Scenario of the conversion

· UMTS voice at serving MSC as indicated in UMTS R99 standard

· UMTS voice at gateway MSC into PSTN/ISDN network (mobile<->fix call)
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Figure 5: Conversion between TrFO and G.711 mode

3.2. Conversion between TrFO and TFO

Scenarios of the conversion

· UMTS voice at serving MSC into UMTS TFO

· UMTS voice at Gateway MSC to transit PSTN/ISDN (mobile<->mobile call with interconnecting PSTN/ISDN network)
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Figure 6: Conversion between TrFO and TFO mode

3.3. Conversion between TFO and TrFO

This conversion is a proposal made by Siemens (N4-000119(S2-000749 and N4-000120) for GSM speech. The scenario of this conversion is:

· GSM voice traffic converted at a serving MSC to a "TrFO mode" voice core network.

· This scenario includes a new functionality at the MSC, namely transcoding equipment to terminate the TFO signaling.
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Figure 7: Conversion between TFO and TrFO mode
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