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�
Foreword


This draft Technical Committee Technical Report (TC-TR) has been produced by the Special Mobile Group (SMG) Technical Committee (TC) of the European Telecommunications Standards Institute (ETSI).


This draft TC-TR corresponds to GSM 01.50 version 1.0.0.


This TC-TR is an informative document resulting from ETSI studies which are not appropriate for European Telecommunication Standard (ETS), Interim European Telecommunication Standard (I�ETS) or ETSI Technical Report (ETR) status.
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1	Introduction


ETSI STC SMG1 has studied the report of ETSI RES3[1] [5] as well as inputs from MOU[2] and other sources. This report summarises issues relating to the provision of RLL using GSM.


RLL provides a means of replacing or substituting for fixed wire local loop by radio. It is generally a faster means of providing service and/or a means of providing service at lower cost than could be provided by fixed wire local loop.


The market for RLL includes developing countries where currently a low proportion of the population are provided with telecommunications services via fixed wire local loop as well as developed countries where there are moves to liberalise the telecommunications market and stimulate competition with respect to costs and services.


A number of manufacturers have proprietary RLL systems, some are tailored to the RLL market. Existing analogue and digital mobile systems have also been adapted to the RLL market. The suitability of any particular system is largely a function of cost, speed of deployment and service capabilities.


Operators wishing to provide RLL using GSM may either use 


-	GSM infrastructure (see Figure 1) or 


-	proprietary RLL systems, requiring additional spectrum to be allocated and additional MSC functionality for interconnection to the PSTN/ISDN (see Figure 2) or


-	GSM radio infrastructure (GSM air interface), requiring functionality normally provided by the MSC to be provided by the BTS and/or BSC and functionality for interconnecting to the PSTN/ISDN to be provided by the BSC (see Figure 3)
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3	Technical requirements


RLL is generally required to match the service capabilities of fixed wire local loop. However, some markets may be satisfied by a less comprehensive set of service capabilities than is listed in this clause.


3.1	POTS/Analogue Local Loop


Transmission capabilities which support analogue services such as voice telephony, voice band data (modems), facsimile and PSTN video should be provided. Connection of terminal equipment normally attached to the PSTN should be supported. This means that devices which offer combinations of voice, voice answering and facsimile services should be supported. A means of passing DTMF is required.


3.2	ISDN


Transmission capabilities which support ISDN basic rate will be required by certain domestic users. Transmission capabilities which support ISDN primary rate access will be required by certain businesses. The support of both D and B channel transmission capabilities is required with a bit error rate of no more than 10-6. Connection of terminal equipment normally attached to ISDN S or T interfaces should be supported. 


3.3	Quality of Service


Fixed networks typically have a blocking probability of no worse than 10-3 as a design target.


For POTS, the call set up delay is typically around 1 second. For ISDN, the call set up delay is typically much less than 1 second. The subscriber should not generally notice greater call set up delay when using RLL than would be experienced when using fixed wire local loop.


Speech quality should be comparable with fixed networks, i.e. MOS of around 4.0.


Premature release should be unlikely. A probability of premature release of no worse than 10-4 will normally be expected.


�
4	GSM Capabilities


GSM does not currently provide speech quality comparable to fixed networks; however the Phase 2+ work item “enhanced full rate codec” is expected to remedy this (there are already clear indications that a MOS of greater than 4.0 can be achieved).


There are no limitations in the GSM standard which prevent the connection of PSTN telephones and answering machines to a mobile termination. The connection of PSTN telephones, modems, group 1 and 2 fax machines and PSTN video terminals is not currently supported. In the future, it might be possible for terminal devices normally attached to the PSTN to be supported via adapter functionality provided by the mobile terminal.


Group 3 machines can currently be supported at speeds up to 9.6 kbits/s via use of a special terminal adapter; however procedure interrupts are not supported and there are many MMI issues related to the use of group 3 facsimile machines. Currently, GSM networks will not generally achieve a facsimile service quality/performance equivalent to that achieved by fixed networks unless error correction mode is provided by both facsimile machines involved in a call.


GSM currently provides circuit switched data capabilities at speeds up to 9.6 kbits/s. Many applications currently supported by voice band data, i.e. using modems, in the PSTN or via the ISDN 3.1 kHz audio bearer can therefore be supported via GSM. Phase 2+ work items “compression of user data” and “high speed circuit switched data” aim to enable applications to transfer data at higher rates than 9.6 kbit/s. The “high speed circuit switched data” work item aims to support bit rates of up to 76.8 kbit/s with a bit error rate of no worse than 10-8, exceeding the capabilities of an ISDN B channel.


The GSM call establishment delay is not currently comparable with fixed network (GSM call establishment delay is up to 4 seconds).


The design target for GSM networks is a blocking probability of no worse than 10-2. This target is set for mobile users. Better blocking probabilities can be achieved by proper dimensioning of the network; however this would reduce the number of users that can be served by a cell.


It is anticipated that, for stationary users, a probability of premature release of no worse than 10-4 is realisable with GSM.


GSM encryption provides highly secure speech and data calls.


5	Conclusions


GSM is designed for wide area cellular applications, for the support of stationary users and users users travelling at high speed and for multipath propagation. GSM is able to support areas of low population density and areas of high population density (via microcells). GSM is able to provide radio local loop services which satisfy many RLL market requirements. GSM is particularly suited to provide voice and digital data services (short message service, services particularly suited to personal computers) and many supplementary services (call forwarding, call barring, CLI, call hold, call waiting, AoC, multiparty). Phase 2+ services “enhanced full rate speech codec”, “compression of user data”, “high speed circuit switched data” and priority set up (Advanced Speech Call Items) are expected to enhance GSM and its ability to provide RLL services.


GSM can provide an RLL service which can match, and in some cases surpass, services provided by POTS/analogue local loop. Some ISDN services (e.g. those requiring high data rates) are beyond GSM’s capabilities.


Although GSM is able to support the connection of group 3 facsimile machines, GSM is unable to generally support the connection of terminals attached to the PSTN. However, terminals normally attached to the PSTN might be supported by the provision of adapter functionality within the mobile terminal.


GSM is an open standard that is under continuous development. Currently there are more than 80+ Phase 2+ work items that will enhance GSM by offering new services and features.


GSM has a large customer base in many parts of the world, ensuring it will exist an continue to be developed.


Open interfaces between network elements make it possible for equipment manufacturers to participate in tenders on equal terms. Network elements from different manufacturers can be combined and multi-vendor GSM networks are common.


The operation, maintenance and management of a network based upon a single technology, such as that provided by GSM, would seem to have advantages over mixed technology solutions e.g. enabling simplified load balancing between mobile and fixed users, and subscriber data management.


SMG1 has discussed possible changes to GSM in order to make GSM more suitable to the RLL market (e.g. removal of mobility management procedures). However, SMG1 is keen to avoid changes which would result in different versions of the GSM standard with one version suited to the support of mobile subscribers and others suited to the support of fixed subscribers. SMG1 has not yet identified any practical changes to the GSM standards that would make GSM more suited to RLL markets.
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