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The GSM Digital Mobile phone standard is widely used in Australia. Analogue cellular mobile networks are also available. Data and Facsimile transmission is possible over both types of network. This paper considers the difference between the analogue and digital mobile phone networks. Some consideration is given to the cost of data calls. The implications for mobile computer users of these costs and modes of operations are analysed.








Introduction


Australia has three mobile telephone network operators, operating five cellular mobile telephone networks. Four of these networks are ready to carry data and fax calls. 
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Table 1 Cellular Mobile Telephone Networks in Australia





Data and Fax Transmission


Data and Fax being sent over an analogue mobile cellular network is carried by the network after being modulated and demodulated by a modem. This is the same technique used to carry data over a plain old telephone service (POTS), See Figure 1 Data over the telephone network.
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Figure 2 Data over an analogue mobile cellular network shows how data is carried in this way over an analogue telephone network. The figure shows this scheme occupies the same network resources (hardware and spectrum) as would be occupied by a voice call from the same mobile phone.
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The same charges apply when data and Fax are carried over a GSM digital network in Australia. In the next section we consider the network resources used to carry data in a GSM network.





The GSM Digital Cellular Mobile Phone System


The cost of sending and receiving data is the sum of a constant monthly rental and a time based charge for each call. It is ,at first, surprising that data calls over the digital networks are charged on an elapsed time basis and not on a data volume basis. A closer inspection of the mode of operation of data calls over a digital network reveals why calls are charged on a time basis. The analysis of the network operation also reveals why the monthly rental charges double and triple when subscribers whish to be able to receive data and fax calls on their mobile phones. Note from table 1, not all GSM Digital networks support data and Fax. Even those that do, don’t necessarily support incoming data calls, but in fact only support outgoing calls (in and outgoing with respect the mobile phone).





Since the GSM network digitises voice and compresses the digital data stream using a model of human speech and since a high speed modem produces a sound which the GSM network can not process in this way, then it is necessary to carry data (in the form of data) from a mobile terminal to a point outside the GSM network and there to modulate and demodulate the data moving from and back to the GSM network (See Figure 3 Data over the GSM Digital Mobile Telephone Network).
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Renting these network provided modems on a per call basis leads to a time based charge. The lines to and from the GSM network also need to be charged on a time basis. In the case of data calls, the spectrum or air time is dependant on the volume of data carried and not the call time. In the case of voice calls the spectrum used is dependant on the call duration only. This is why one may be surprised that there is no data volume component to the charges.





Receiving Data and Fax Calls with a GSM phone


When receiving calls on a digital mobile phone, these calls are treated as voice calls, unless the mobile phone number has been pre-assigned to receive data or fax calls only. In this later case, the call is routed to a network owned data or fax modem. The data or fax data stream is then delivered via the GSM network (as data) to the phone. Hence, subscribers who wish to receive data or fax calls, must subscribe to two or three mobile phone numbers, so doubling or tripling their monthly mobile phone access charges.





The analogue mobile phone network does not have these extra modems or higher access (as distinct from call) charges.





The ISDN network and the GSM network have provision for the call type (voice, data, fax) to be carried along with other signalling information such as call origin and call destination. Until the ISDN network, digital telephones (both mobile and fixed), and digital fax and data terminals are much more widely available, these complications and inefficient charging schemes will continue to be necessary.





Summary


Some characteristics of data and fax over mobile telephone networks are analysed below. Most of the system features are described and explained in the forgoing. SMS is the GSM short message service. Messages of up to 160 characters can be sent (toll free) to GSM Digital phones and can be read by computer programs attached to the phone. These are intended to be “pager” messages, but small scale data applications could be built on this system. Typically the network will store up to say 5 message per subscriber.
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Rental $/month�
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Table 2 Some network data and fax related features





Conclusion





When choosing a mobile phone network in Australia, if data or fax are to be transmitted, then the decision to use one network over another might proceed as follows:-


Unless Fax receipt only is required, don’t use Optus Digital�;


If data and or fax receipt in the field are required, make allowance for the extra access charges and don’t use Vodaphone;


If 9600 bps is too slow, don’t use GSM digital;


Consider the networks coverage in your area of operation.
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�Line access increases by $25 per phone number and a separate phone number is needed in order to receive voice, data and or fax calls.


�Optus digital provides a fax store and forward system with SMS notification.





�PAGE  �








�PAGE  �1�














