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1. Introduction

The intention of this report is to extract from the existing specifications of N3 related to facsimile, Teleservice 61: Alternate Speech and Facsimile group 3 and Teleservice 62: Automatic Facsimile group3, the requirements that shall be put on the UE to support these teleservices.

It has to be pointed out the information about facsimile coming from N3 does not fit in the current TR 21.904 structure.

Three specifications from N3 have direct relation with the facsimile teleservices:

3G TS 23.146: " Technical realisation of facsimile group 3 non‑transparent".

3G TS 27.002: " Terminal Adaptation Functions (TAF) for services using asynchronous bearer capabilities".

3G TS 27.001: " General on Terminal Adaptation Functions (TAF) for Mobile Stations (MS)".

The report starts with the requirements coming from TS23.146 that derives in taking into account TS27.002 and TS 27.001

This reports does not evaluate if the facsimile technical realisation is suitable or not, just presents the requirements as they are stated, neither explain the technical implementation of the requirements.

For the present report, the following reference configuration model from section 5 of TS 23.146 is assumed:
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In a real implementation, some of the elements stated in the figure might not be implemented, like R interface, fax terminal or fax adaptor. The requirements listed in this report about to these elements are then not applicable.

2. 3G TS 23.146: " Technical realisation of facsimile group 3 non‑transparent".

The technical realisation of facsimile group 3 non- transparent according to TS 23.146 puts the following requirements on the UE:

· UE will be have a reference configuration composed of Terminal Equipment (FAX terminal) , Fax adaptor and the MT2

· Interface R between the MT2 and the fax adaptor is according to V.24 and conformance to TS 27.002 (Layer 1)

2.1 About the connection

(According to section 6 in TS 23.146)

· The connection element attributes required are: non transparent, full duplex, asynchronous, 14.4 kbps or 9,6 kbps fixed network user rate and 28,8 kbps wanted air user rate.

· Channel on the radio interface in UMTS shall be full rate channel.

· No modification procedure (CMM Channel Mode Modify) shall be performed during data phase of the call.

· Transmission rate fax terminal at both ends shall be the same: message speed 2400, 4800, 7200, 9600 or 12000 bps.

· BCS (Binary Coding Signalling) protocol element and facsimile coded data are buffered at both ends of the radio interface, if necessary to guarantee data integrity.

2.2 Facsimile protocol adaptation

(According to section 6.2.1 in TS 23.146)

· It is defined the Facsimile protocol adaptation which includes fax adaptor functions:, that is the protocol between FAX adaptor and TAF for asynchronous bearer capability. The facsimile protocol adaptation uses defined protocol elements to be exchanged between the fax adaptors. The FA protocol frame shall be segmented  and mapped into a L2PCOP frame and then into a RLP frame. 

· UE environment should be designed to be able to transmit and received facsimile data continuously with need to flow control procedure by its own. This applies specifically to RLP, L2R and layer2 protocol between FAX adaptor and TAF entities within the MT.

2.3 Terminal Adaptation Functions

(According to section 7 in TS 23.146)

It will be required the following Terminal Adaptation Functions:

2.3.1 Standard TAF functions for asynchronous services

(According to section 7.1 in TS 23.146)

Standard TAF functions for asynchronous services described in TS 27.002

2.3.2 Specific TAF for facsimile services

(According to section 7.2 in TS 23.146)

Specific TAF for facsimile service which have to perform: 

· Establishment and maintenance of a Layer2 protocol between the Fax adaptor and TAF link between the fax adaptation function and the standard asynchronous terminal adaptation functions according to 27.002

· Transcoding of the document content to be transmitted across the radio interface (based on T.30, T.4)

· Adaptation of the ITU-T Recommendation T.30 protocol procedures to the UMTS PLMN environment and generation of the fax adaptor protocol elements

2.3.2.1 TAF for T.30 adaptation functions

TAF defined for T.30 adaptation functions, according to T.30 phases:

· At BCS phase: (according to section 7.2.1 in TS 23.146)
· BCS command /response procedure : any command send by a facsimile terminal must be answered by an appropriate BCS response

· compatibility checking: not all features can be supported in UMTS PLMN so a compatibility check shall be performed at this phase

· message speed up checking: maintain the bearer rate 28 800 bits/s even if user rate has change

· control of transmission rate: when recognise a transmission rate change with a change in the modem function, the transmission rate shall be changed locally between the fax adaptor and the fax terminal, at both ends.

· Message phase: the EOL (End of line) character shall be detected: (according to section 7.2.2 in TS 23.146)
· Normal fax coded data: change to modem V.17, V.27ter,or V.29 and transmit to FAX terminal the training sequence if received fax code data or change to modem V.21 and retransmit a preamble

· Error correction fax data: facsimile adaptation protocol includes error correction data.

· Buffering of fax coded data (not apply to error correction fax data): transmitter/receiver adaptation function 

· Disconnect procedure (according to section 7.2.3 in TS 23.146): after receiving the disconnection element it shall transmit the disconnection frame to the fax terminal and the disconnection confirmation element to the opposite TAF.

· Means for local time-outs (according to section 7.2.4 in TS 23.146): fax adaptor function will provide means for local time-out

2.4 Signalling mapping 

(According to section 8 in TS 23.146)

About the signalling mapping it shall be possible to:

· Handling of tonal signals (if 2w interface): fax adaptor shall locally generate the analog signals CNG and CED 

· Mobile Terminated call: mapping of radio interface into V.24 circuits activation or deactivation in the R interface. MODIFY message for Speech/fax Teleservice 61, initiate the synchronisation process across the radio interface of the RLP protocol. Autoanwer possibility using AT commands.

· Mobile Originated call: mapping of radio interface into V.24 circuits activation or deactivation in the R interface. MODIFY message  for Speech/fax teleservice 61, initiate the synchronisation process across the radio interface of the RLP protocol. Autocalling possibility.

3. 3G TS 27.002: " Terminal Adaptation Functions (TAF) for services using asynchronous bearer capabilities".

The Terminal Adaptation function (TAF) for services using synchronous bearer according to 27.002, which defines the interface and TAF to be integrated in a MT to be able to attached an asynchronous terminal, are required to be supported according to the technical realisation of facsimile group 3 non-transparent according to TS 23.146. It puts the following requirements on the UE:

3.1 TAF for non-transparent services 

(According to section 4 in TS 27.002)

TAF for non-transparent services, applicable to the facsimile group non-transparent, are the following:

· Data structure on R interface: 8bits with no parity information, intercircuit signalling according to V.24.

· Signalling mapping: mapping V.24 circuits  to channel status bits

· Flow control mechanism: flow control towards the network and towards TE, local flow control.

· Buffer: TX and RX buffering from/to TE and radio path

· Bit transparency: V25bis indications with even parity (autocalling, autoanswer..)

· Transportation of BREAK condition: L2P function shall recognise a BREAK coming from the TE and from the IWF and send it to the other end.

· Data compression: L2P can include data compression according to V.42bis

3.2 Mapping to Layer 3 

(According to section 5 in TS 27.002)

Mapping to Layer 3: Interface procedures shall be provided to Mobile originated call, Mobile terminated call, call clearing, generate “modify” message for Speech/fax teleservice

4. 3G TS 27.001: " General on Terminal Adaptation Functions (TAF) for Mobile Stations (MS)".

The General on Terminal Adaptation Function for Mobile Stations according to TS 27.001 puts the following requirements on the UE:

· MT2 shall include terminal adaptation functions to ITU-T V series

4.1 Functions of the MT to support data services

(According to section 5 in TS 27.001)

Main functions of the MT to support data services included as TAF, are:

-
functions to ensure conformity of terminal service requests to network capability;

-
physical connection of the reference points R and S;

-
flow control of signalling and mapping of user signalling to/from GSM PLMN access signalling;

-
rate adaptation of user data (see GSM 04.21) and data formatting for the transmission SAP (3G TS 25.322);

-
flow control of non-transparent user data and mapping of flow control for asynchronous data services;

-
support of data integrity between the MS and the interworking function in the GSM PLMN;

-
end-to-end synchronisation between terminals;

-
filtering of status information;

-
functions to support non-transparent bearer services e.g. termination of the Radio Link Protocol (RLP) and the Layer 2 Relay function (L2R) including optional data compression function (where applicable);

-
terminal compatibility checking;

-
optional support of local test loops.

In addition, functions to support autocalling and autoanswering are optionally specified in accordance with ITU-T Rec. V.25 bis or with ITU‑T Recommendation. V.25 ter

4.2 Layer 2 relay function

(According to section 6 in TS 27.001)

To Support non-transparent bearer services a Layer 2 relay function shall be included: L2R functions which uses RLP services, is used for reliable transportation of non-transparent protocols, users protocols across the radio interface, performs flow control.

4.3 Common functions

(According to section 8 in TS 27.001)

Common functions to all interfaces:

· Synchronisation /re-synchronisation of the Traffic Channel: check the availability of the traffic channel. TAF shall initiate the RLP after the physical connection has been established. The synchronisation process shall be mapped in activation/deactivation of circuits in the V interface. 

· Terminal compatibility decision.

The establishment of a mobile terminated connection depends on a positive decision on the terminal compatibility. The Mobile Station (MS) contributes to this process by performing (depending on the individual call set-up condition):

-
a compatibility check;

-
the selection of the appropriate terminal function; and

-
the indication of compatibility requirements to the PLMN.

· Test loop: activation of local or remote test loop by the terminal.

· Alternate speech/facsimile group3: selection of data phase /speech phase generating and ICM.

· Multislot configuration split/combine function: data flow is split in the TAF split/combine function.

5. Conclusions

In order to support facsimile Teleservice 61 and 62, the UE shall be able to:

· Establish a connection with the following connection element attributes: non transparent, full duplex, asynchronous, 14,4 kbps or 9,6 kbps fixed network user rate, 28,8 kbps wanted air user rate

· TAF Terminal Adaptation functions are required for conversion of electrical, mechanical, functional and procedural characteristics of the V series to those required by the PLMN. They are classified in:

· General TAFs: performing synchronisation of traffic channel, terminal compatibility decision, interfacing with V. 24, (V.25bis V.25 ter)

· TAFs for asynchronous bearers capabilities and non-transparent services: including L2R (RLP), flow control and buffering functions

· Specific TAFs for facsimile: for adaptation to T.30, T.4, interface V 24, (V.25bis V.25 ter)

· Asynchronous bearer capabilities

· Procedures for Mobile Originated call, Mobile Terminated call, generate MODIFY message (if Speech/facsimile Teleservice)
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