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3GPP TSG-T, WG2, SWG2 has studied the area of external interfaces for 3GPP terminals according to the Work Item DTR/TSGT-02TI_P_U. The focus has been on identifying where existing industry standards can be used and where there is a need for specifications to be produced within 3GPP.

EXTERNAL INTERFACES

It has been concluded that 3GPP should not produce any technical specifications for terminal interfaces other than the radio interface and the UIM interface. This includes optional as well as mandatory mechanical, electrical and logical specifications for external interfaces. As an exception, optional protocols that are necessary for 3GPP terminals and that are not defined elsewhere could be standardised. One example is AT commands.
Instead of specifying external interfaces in 3GPP, appropriate industry standards, regional standards and national standards should be used for external interfaces for 3GPP terminals. A list of examples of such standards is shown in Table 1. It should be noted that the list of interfaces in Table 1 is not exhaustive and that new examples are likely to be added in the future.  It should also be noted that proprietary external interfaces can be used in the 3GPP terminals. It is then up to the manufacturer to handle the adoption to standard interfaces.

There are several reasons why it is not suitable to produce any specific external interface specification for 3GPP. 

One reason is the fact that the computer industry is moving fast, also in the area of external interfaces. Connectors that just a few years ago were the preferred standards are already being replaced by new alternatives.  In order to minimise the time-to-market of  new, evolved interface solutions in 3GPP terminals, it is necessary that the choice of interface can be made directly by the manufacturer in dialogue with the market. It is very difficult today to know what cable connectors (if any) that will be used when 3GPP terminals reach the market. In addition to cable connectors, new wireless standards are enabling connectivity without the use of cables. Wireless connectivity includes both infrared technology (such as e.g. IrDA) and RF technology (such as e.g. Bluetooth).

The choice of interfaces and the particular modularization (usage of internal interfaces) of the terminal should ensure a cost-efficient and optimised design for that particular product, without the imposition of unnecessary constraints. Any 3GPP specification of, for instance, a connector, would in some circumstances act as such a constraint, and thus hinder the technical evolution as far as 3GPP terminals are concerned, which is not in the interest of  the end-user.

GSM can be seen as an illustrative example of how an open approach to the specification of terminal interfaces has proven successful in incorporating new interfaces not considered when GSM was designed. Infrared interfaces are becoming quite common for GSM terminals, and shortly we expect to find the same for Bluetooth. 

Interface Standard
Physical Media 

(connector)
Data Rate 
Network Topology
 Number of devices
Method for Adding Devices to the Network.

Plug & Play Function.
Synchronization
Standard

EIA-232D
Nine wires /null modem cable  (DB9)
115kbps
Point to point
1
Plugging/unplugging devices. Software PnP.
Asynchronous
EIA-232/V.24

UART ( Intel 8251A Industry Standard)

ISDN S-Interface
Eight wires 

(RJ45)
2X64kbps + 16kbps
Point to point
1
Plugging/unplugging devices.

No PnP.
Synchronous
ISO8877-connector.

I.430

IEEE 802.3

Ethernet
Four wires 

(RJ45)
10Mbps
Multimaster 
Address space
Plugging/unplugging devices to Ethernet HUB devices.

No PnP.
Asynchronous
ISO8877-connector.

IEEE 802.3

USB
Four wires 

(USB Connector)
12Mbps
Master to slave devices
127
Plugging/unplugging devices to USB HUB devices.

Hardware PnP.
Asynchronous

Isosynchronous
USB Specification 1.1

ARIB-USBI
Ten wires + Coax-RF

(ARIB-connector)
12Mbps
Master to slave devices
127
Plugging/unplugging devices to USB HUB devices.

Hardware PnP.
Synchronous

Asynchronous

Isosynchronous
USB Specification 1.1

ARIB Chapter 8

IEEE 1394
Four wires 

(iLink connector)
100Mbps – 400Mbps
Multimaster
63
Plugging/uplugging devices.

Software PnP.
Asynchronous

Isosynchronous
IEEE1394

IrDA-SIR
Infra red transceiver

(line of sight)
115kbps
Point to point(s)
Address space
Line of sight connecting/ disconnecting devices.

Software PnP specified.


Asynchronous
IrDA Physical Layer Specification v1.3

IrDA-FIR
Infra red transceiver

(line of sight)
4Mbps
Point to point(s)
Address space
Line of sight connecting/ disconnecting devices.

Software PnP specified.
Synchronous
IrDA Physical Layer Specification v1.3

802.11 –

IR 
Infra red transceiver

(diffused IR)
2Mbps
Multimaster
Address space
SW reporting to a server

Ad-Hoc -networking
Asynchronous
IEEE 802.11

802.11-FHSS 
Frequency-Hopping Spread Spectrum RF
2Mbps
Multimaster
Address space
SW reporting to a server

 Ad-Hoc -networking
Asynchronous
IEEE 802.11

802.11- DSSS
Direct Sequence Spread Spectrum RF
2Mbps
Multimaster
Address space
SW reporting to a server

 Ad-Hoc -networking
Asynchronous
IEEE 802.11

Bluetooth


Frequency-Hopping Spread Spectrum RF
721kbs + 57.6kbs or

2x432.6kbs
Point to point(s)
Address space
SW reporting to a server

 Ad-Hoc -networking
Synchronous

Asynchronous
Specification 0.8 presently available for members only.

1.0 week 11/99?

HomeRF
Frequency-Hopping Spread Spectrum RF
2Mbps
Master –slave  and

Multimaster
127
Under "connection point" control or Ad-Hoc -networking
Asynchronous

Isosynchronous
Specification presently available for members only.

Table 1 Examples of external interfaces

The users should have full liberty in selecting a terminal that satisfies their particular needs. By using accepted industry standards, we will in the future see terminals that support a variety of interfaces offering a wide range of communication alternatives to the end-user.

The study also found that there is a vast variety of market expectations, depending on regional conditions and end-user demands. One example is the automotive industry, where regional requirements and solutions exist, implying a variety of requirements on the interconnection with a terminal.  Some other regional requirements that exist today for a standardised external interface (e.g. personalisation of the mobile station) will be solved by the usage of a detachable USIM.
In summary, the study concluded that the best way to ensure a timely and dynamic development of a variety of terminals, each type optimised relative to its own specific target of market requirements, is to avoid any 3GPP specific specification of external interfaces.
AT COMMANDS

The study on external interfaces showed that one important aspect for 3GPP terminals is not being specified in any other specification forum, namely the AT commands. The AT commands are necessary for 3GPP terminals and since they are not specified anywhere else, they should be specified in 3GPP. 

The study also showed that most of the AT commands will be needed both in GSM and 3GPP. For this reason there is a  need to have full access in 3GPP to the GSM defined AT commands. One solution could be to move AT commands that are common to GSM and 3GPP, from ETSI SMG to 3GPP. An alternative approach to handle the common AT commands could be to arrange a joint ownership of them between ETSI SMG and 3GPP.
