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1
Scope

The present document defines Terminal Adaptation Functions (TAF) which are integrated in a Mobile Termination (MT) and which enable the use of synchronous bearer services in the PLMN and the attachment of synchronous terminals to an MT (see GSM 04.02 [3]). For the case where asynchronous terminals are attached to the TAF when using synchronous bearer services in the PLMN, the reader is referred to 3G TS 27.002 [36] for the asynchronous MT-TAF interface specifics and to the present document for synchronous bearer service specifics on the TAF-IWF interface. The general aspects of Terminal Adaptation Functions are contained in specification 3G TS 27.001 [9]. The present document covers support of synchronous data services (see 3G TS 22.002 [6]) for the following interfaces and procedures:

‑
V.22 [15]
DTE/DCE Interface;

‑
V.22 bis [16]
DTE/DCE Interface;

‑
V.26 ter [19]
DTE/DCE Interface;

‑
X.21 bis [24]
DTE/DCE Interface;

‑
X.32 [30]
Procedure;

‑
V.25 bis [18]
Procedure;

LAPB is the only synchronous non‑transparent protocol which is considered in the present document.

NOTE:
From GSM R99 onwards the following services are no longer required by a GSM PLMN:

-
the dual Bearer Services "alternate speech/data" and "speech followed by data";

-
the dedicated services for PAD and Packet access;

-
BS 21 ... 26 and BS 31 ... 34.

The support of these services is still optional. The specification of these services is not within the scope of the present document. For that, the reader is referred to GSM Release 98.

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.

[1]
GSM 01.04: "Digital cellular telecommunication system (Phase 2+); Abbreviations and acronyms".

[2]
GSM 03.10: "Digital cellular telecommunication system (Phase 2+); GSM Public Land Mobile Network (PLMN) connection types".

[3]
GSM 04.02: "Digital cellular telecommunication system (Phase 2+); GSM Public Land Mobile Network (PLMN) access reference configuration".

[4]
GSM 04.21: "Digital cellular telecommunication system (Phase 2+); Rate adaption on the Mobile Station ‑ Base Station System (MS ‑ BSS) interface".

[5]
GSM 08.20: "Digital cellular telecommunication system (Phase 2+); Rate adaption on the Base Station System ‑ Mobile‑services Switching Centre (BSS ‑ MSC) interface".

[6]
3G TS 22.002: "Circuit Bearer Services (BS) supported by Public Land Mobile Network (PLMN)".

[7]
3G TS 24.008: "Mobile Radio Interface Layer 3 specification; Core Network Protocols-Stage 3".

[8]
3G TS 24.022: "Radio Link Protocol (RLP) for Circuit Switched Bearer and Teleservices".

[9]
3G TS 27.001: "General on Terminal Adaptation Functions (TAF) for Mobile Stations (MS)".

[10]
3G TR 21.905: "3G Vocabulary".

[11]
ITU-T Recommendation I.420 (1998): "Basic user‑network interface".

[12]
ITU-T Recommendation Q.931: "ISDN user-network interface layer 3 specification for basic call control".

[13]
ITU-T Recommendation V.10: "Electrical characteristics for unbalanced double‑current interchange circuits  operating at data signalling rates nominally up to 100 kbit/s".

[14]
ITU-T Recommendation V.11: "Electrical characteristics for balanced double‑current interchange circuits operating at data signalling rates nominally up to 10 Mbit/s".

[15]
ITU-T Recommendation V.22 (1988): "1200 bits per second duplex modem standardized for use in the general switched telephone network and on point-to-point 2-wire leased telephone-type circuits".

[16]
ITU-T Recommendation V.22 bis (1988): "2400 bits per second duplex modem using the frequency division technique standardized for use on the general switched telephone network and on point-to-point 2-wire leased telephone-type circuits".

[17]
ITU-T Recommendation V.24 (1996):"List of definitions for interchange circuits between data terminal equipment (DTE) and data circuit‑terminating equipment (DCE)".

[18]
ITU-T Recommendation V.25 bis (1996): "Synchronous and asynchronous automatic dialling procedures on switched networks".

[19]
ITU-T Recommendation V.26 ter (1988): "2400 bits per second duplex modem using the echo cancellation technique standardized for use on the general switched telephone network and on point-to-point 2-wire leased telephone-type circuits".

[20]
ITU‑T Recommendation V.28 (1993): "Electrical characteristics for unbalanced double‑current interchange circuits".

[21]
ITU-T  Recommendation V.32 (1993): "A family of 2‑wire, duplex modems operating at data signalling rates of up to 9600 bit/s for use in the general switched telephone network and on leased telephone‑type circuits".

[22]
ITU-T Recommendation V.110 (1996): "Support of data terminal equipments with V‑Series interfaces by an integrated services digital network".

[23]
Void.

[24]
Void.

[25]
ITU-T Recommendation X.24 (1988): "List of definitions for interchange circuits between Data Terminal Equipment (DTE) and Data Circuit-terminating Equipment (DCE) on public data networks".

[26]
ITU-T Recommendation X.26 (1993): "Electrical characteristics for unbalanced double‑current interchange circuits operating at data signalling rates nominally up to 100 kbit/s".

[27]
ITU-T Recommendation X.27 (1996): "Electrical characteristics for balanced double‑current interchange circuits operating at data signalling rates up to 10 Mbit/s".

[28]
Void.

[29]
Void.

[30]
ITU-T Recommendation X.32 (1996): "Interface between Data terminal Equipment (DTE) and Data Circuit-terminating Equipment (DCE) for terminals operating in packet mode and accessing a Packet-Switched Public Data Network through a public switched telephone network or an Integrated Services Digital Network or a Circuit-Switched Public Data Network".

[31]
ISO/IEC Recommendation 8885: "Information technology ‑ Telecommunication and information exchange between systems ‑ High‑level data link control (HDLC) procedures ‑ General purpose XID frame information field content and format".

[32]
ISO/IEC Recommendation 8886: "Information technology ‑ Telecommunication and information exchange between systems ‑ Data link service definitions for Open Systems interconnection".

[33]
Personal Computer Memory Card Association: "PCMCIA 2.1 or PC‑Card 3.0 electrical specification or later revisions".

[34]
Infrared Data Association IrDA: "IrPHY Physical layer signalling standard".

[35]
3G TR 23.910: "Circuit Switched Data Bearer Services".

[36]
3G TS 27.002: "Terminal adaptation functions (TAF) for services using asynchronous bearer capabilities".

3.2
Terminal Adaptation Function

The TAF is functionally part of an MT0, MT1 or MT2 (see GSM 04.02 [3]). The terminal adaptation provides facilities to allow manual or automatic call control functions associated with circuit switched data services, in case of ITU-T V series interfaces. The following functions are included:


‑ 
conversion of electrical, mechanical, functional and procedural characteristics of the ITU-T V‑series, type interfaces to those required by a PLMN;

‑
bit rate adaptation of ITU-T V‑series and ITU-T X‑series data signalling rates and the ISDN 64 kbit/s to that provided in the GSM PLMN;

‑
the mapping of ITU-T V.25 bis [18] AUTO CALL/AUTO ANSWER procedures to the PLMN Layer 3 signalling;

‑
the mapping functions necessary to convert ITU-T S‑interface signalling to PLMN Layer 3 signalling;

‑
synchronization procedure, which means the task of synchronizing the entry to and the exit from the data transfer phase between two subscriber terminals. This is described in the specification 3G TS 27.001 [9];

‑
filtering of channel control information. This is described in the specification 3G TS 27.001 [9];

‑
compatibility checking (see 3G TS 27.001 [9]);

‑
layer 2 relaying (see annex 1);

‑
flow control;

‑
in Call Modification function (see clause 4);

-
splitting and combining of the data flow in case of multi substream data configurations.

4.3.1.3
ITU-T V.25 bis [18]auto call/auto answer


The mapping of the ITU-T V.25 bis [18] procedures to the messages of the PLMN Layer 3 signalling (3G TS 24.008 [7]) is defined in clause 4.

 Auto Call:

This procedure is provided according to ITU-T V.25 bis [18] using only circuit 108/2. A subset of ITU-T V.25 bis [18] is shown in table 4. This subset gives minimum level of control and indication.

During the call establishment phase, i.e. after signalling, call tone according to ITU-T V.25 bis [18] shall be generated in the IWF, where appropriate.

Auto Answer:

This procedure is provided according to ITU-T V.25 bis [18].

Table 4: Minimum set of ITU-T V.25 bis [18] Call Set-up Commands and Indications

	
	Description
	IA5Characters

	Commands
	Call Request with Number
	CRN

	from TE2
	provided 0,1..9,*,#,A,B,C,D
	

	
	Disregard Incoming Call
	DIC

	
	Connect Incoming Call
	CIC

	Indications
	Call Failure Indication
	CFI XX

	to TE2
	XX = CB,AB,NT,FC (Note)
	

	
	INcoming Call
	INC

	
	VALid
	VAL

	
	INValid
	INV


NOTE to table 4:
CB = Local MT busy

AB = Abort call

NT = No answer

FC = Forbidden call (*)

(*)
Forbidden call indication results from contravention of rules for repeat call attempts as defined by the appropriate national approvals administration. It is recommended that this is the responsibility of the MT, not the TE2.

6
V-series interface procedures to 3G TS 24.008 [7] mapping


Interface procedures not directly mappable to 3G TS 24.008 [7] (ie. ITU-T V.25 bis [18] VAL/INV) are not considered. Mobile management procedures of 3G TS 24.008 [7] are not considered applicable.

Mapping of other call establishment or clearing messages to the S interface e.g. "Call proceeding", etc. have not been included. It is assumed that these may be mapped directly and thus are of no relevance to the ITU-T V.25 bis [18] or manual interface.

6.1
Mobile Originated calls

a)
SET-UP.

	Element
	Derived from

	
	MMI
	ITU-T V.25 bis [18] message
	

	Called Address
	Keypad
	CRN/CRI/CRS
	

	Called

Sub Address
	Keypad
	CRI
	

	HLC
	Derived from internal settings or MMI information.
	

	LLC
	Same as HLC
	

	BC
	Same as HSC

3G TS 27.001 [9] gives allowed values
	


b)
RELEASE COMPLETE.

	Element
	Derived from

	
	MMI
	ITU-T V.25 bis [18] message
	

	Cause
	Display (optional)
	CFI
	


6.2
Mobile Terminated calls
Call establishment is initiated by receipt of Setup at the MS:

a)
SET-UP.

	Element
	Mapped on to

	
	MMI
	ITU-T V.25 bis [18] message
	

	Called Address
	Display (optional)
	INC
	

	Called

Sub Address
	Display (optional)
	Not applicable
	

	HLC
	Display (optional)
	Not applicable
	

	LLC
	Display (optional)
	Not applicable
	

	BC
	Display (optional)
	Not applicable
	


b)
CALL CONFIRM.

Information for the BC element in the call confirm is derived from e.g. MMI or by internal settings.

c)
CONNECT.

Connect is sent in response to, CIC from ITU-T V.25 bis [18] or in response from MMI.

