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ABSTRACT: In HT ERMES network, in addition to basic services and value-added services, data transmission is enabled too. Data transmission opens the possibility of introducing new services. The paper gives a short overview of ERMES standard and basic configuration of HT EREMES system. Basic services and value added services are also described. The possibilities of new services are described. Finally, the proposals for new services are given. 
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1. Introduction
Radio paging service has been available for many years. After the dramatic rapid growth of mobile telephone systems some experts predicted that paging would soon become extinct. However, owing to its particular blend of advantages, such as ease of use, long battery life, good reception and modest cost, those experts had to change their minds. Paging has lately experienced sustained, and in some parts of the world, explosive growth.

For many years the paging network in Croatia has been the RDS paging system. In 1998 HT, Croatian Telecom has started the implementation of ERMES (Enhanced Radio Message System) radio paging system. The HT-ERMES radio paging system was purchased from Finish company Tecnommen. It was designed as a complete system, enabling various interfaces. HT - ERMES paging network enables Basic services (Tone, Numeric Alphanumeric and Transparent Data) as well as Additional services (International Roaming, call diversion-GSM Telephone, Message Storage and Retrieval). Introduction od both basic and additional services enables the provision od value added information services (VAIS). (1(,(2(
2. ERMES radio paging system
ERMES was developed as an open standard. The concept is established by several European paging network operators and encouraged by the CEC. Between 1988 and 1990 the initial work on Technical standard was undertaken at the CEPT RES 4 Committee. International group at ETSI (European Telecommunications Standards Institute) is still developing and improving ERMES standard. In January 1990 ERMES Memorandum of Understanding (MoU) was signed by 23 signatories, and until today MoU has been signed by 44 signatories from 27 countries. In September 1994 the first commercial ERMES service was launched in France. (4(
The frequency band chosen for ERMES radio paging system is in the VHF band from 169.4 to 169.8 MHz and is divided into sixteen 25 kHz separate channels. Paging receiver scans each channel, automatically chosen with maximum power of reception. The reason for usage of more than one radio channel for message transmission can be understood in the example of increased number of subscribers in the network. As the number of subscribers is increasing, the channel used for message transmission becomes insufficient to provide an acceptable quality of message transmission (long delivery times). ERMES standard therefore established a multifrequency transmission. In such a multifrequency network each paging receiver belongs, in principle, to one of those channels and pager still behaves like a "single channel" receiver. However, there are many reasons why the relationship between pager and channel should be as flexible as possible (there is no direct relation between the (virtual) channel and the actual channel frequency). (2(
The structure of the basic transmission protocol on a single channel is shown in Figure 1. A receiver can operate on the ERMES system in a number of different ways. 
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Figure 1: The Structure of radio protocol on channels one 

Sequences consist of 60 identified cycles in a 1-hour time period. The cycle is a one-minute portion of the ERMES protocol, which is divided into 5 equal duration subsequences. The subsequence portion of the cycle lasts for 12 seconds. The subsequence is further subdivided into 16 portions called batches. First 15 batches are of equal duration while the 16th batch position is purposely longer to facilitate completion of a message with the same subsequence. The heart of the basic transmission protocol is in the batch. Here the receiver determines from the address partition (see figure 2.) if an actual paging message for the receiver will be sent during the subsequence. (3(,(5( 
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Figure 2: Composition of a batch 

The following basic types of services can be offered on an ERMES network: Tone only (at least 8 Alerts), Numeric (20 to 16 000 digits), Alphanumeric (400 to 9000 character), Transparent Data (up to 64 000 bits). 

For each service type the following types of message can be sent: Individual Call to a pager, Group Call to several pagers using a common Radio Identity Code (RIC), Group Call to pagers with different RICs and Narrowcasting-passing message to all pagers in the network which are enabled to receive them. 

Other additional services that have been fully standardized and may be offered to users: Message Numbering, Message Storage and Retrieval, Call Diversion-Pager, Call Diversion- GSM Telephone, International Roaming, Different Character Sets. 

3. Description of HT ERMES Paging Network
Croatian Post and Telecommunications purchased the ERMES Radio Paging system last year. The system was developed and produced by the Finnish Company Tecnomen. Figure 3. presents the HT-ERMES paging system. (7(,(8(
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Figure 3. HT ERMES Paging System

The following subsystems are planned in HT-ERMES paging system:  

· Subsystem for direct access from other telecommunication networks (TAU/VMU,GWU), 

· Operator Center for direct access from PSTN and other telephone networks, 

· Communication Subsystem (PNC+PAC), 

· Supervision and Maintenance Subsystem (OMC),

· Distributed network (DN), 

· Base stations (BS), in initial configuration with 60BS. 

As presented in Figure 3., HT-ERMES system supports various access points. Operator Center as direct access point from PSTN, nonoperator telephone access enabled by using tone frequent telephone equipment, automatic access by using modem, automatic access from the Internet, direct access from public data network as CROAPAC, etc. (7(,(8(
Communication Subsystem provides communication between Paging Network Controller (PNC), and Paging Area Controllers (PAC). Distribution network is based on usage of 64kbit/s leased lines. 

4. New Services in HT ERMES Paging Network
[image: image4.wmf]New services in HT ERMES paging network can be realized by using the possibilities of the paging system mentioned above, and the possibilities of other HT networks, such as GSM network. In local bus transport the usage of HT ERMES network with the GPS and mobile telephone network opens a possibility of new services. Local buses are equipped with GPS receivers that enable determination of vehicle position. Vehicle position is sent to the Bus Company Information Center (BCIC) by using the GSM network as transmission platform. When the position of the vehicle is received at BCIC it can be calculated and thus predicted when the bus will be at each bus station on its path. BCIC is directly connected to paging network automatic access point. This possibility enables sending information about the bus position and predicting time at each bus station. In this case a pager is used as an information display situated in the bus station. The Bus Company service users can also subscribe for such services and they can buy a pager which will display the same information displayed on the “bus station pagers”. (6(,(9(
Figure 4. New service on the HT ERMES network with other networks

The Service like the one described in this chapter is called Value Added Information Service. VAIS opens many possibilities of exploitation of the paging system. VAIS users are grouped into different interest groups. VAIS enables users to receiving the desired information, and VAIS users are prepared to pay additionally for the service use, a thus VAIS redirects the paging market from random towards aimed customers. The result of such a market repositioning is satisfied user.

On the other hand, when basic services are provided, the whole network is used for transmission of different messages towards individual pagers. This results in relatively low network traffic. The VAIS provision provides the use of network for transmission of a single message towards a group of people. In some cases VAIS can be provided by narrowcasting, which results in high network traffic. The revenue of paging network operator is proportional to the network traffic level. That means that the revenue is not directly connected to the number of subscribers but to the network traffic level.

5. Conclusion
In this work the following HT ERMES paging network services are presented: Tone only (at least 8 Alerts), Numeric (20 to 16000 digits), Alpha numeric (400 to 9000 characters), Transparent Data (up to 64000 bits) and additional services like group call, roaming between networks, call diversion – GSM Telephone. Usage of other telecommunication networks together with HT ERMES paging network enables the VAIS creation. The VAIS provision is described by means of the example of provision of information about arrival time in the bus stations in an urban and interurban traffic. 

Benefits of the VAIS over ERMES network and other telecommunication networks, are the increased telecommunication traffic and repositioning of paging market. VAIS development depends on Croatia Telecom know how. Companies similar to the Bus Company mentioned in the example are also invited to develop new services on HT ERMES paging network. Those companies can benefit directly from such cooperation by increased revenue. Different network access methods will certainly facilitate the cooperation and will benefit to VAIS creation.
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Nove usluge u HT ERMES paging mreži HT ERMES paging uz osnovne i dodatne usluge omogućava  i prijenos podataka, te se ta mogućnost može iskoristiti za kreiranje novih usluga. U prvom dijelu rada dan je kratak pregled ERMES standarda i osnovna konfiguracija HT ERMES sustava. U nastavku su prikazane osnovne i dodatne usluge paging mreže. U završnom djelu je prikazana mogućnost kreiranja novih usluga. Na kraju su dani konkretni prijedlozi za primjenu novih usluga koje koriste mogućnost prijenosa podataka u paging mreži.  

Ključne riječi: HT ERMES mreža, osnovne usluge, usluge s dodatnom vrijednošću, nove usluge. 
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