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Abstract
In present days the Terrestrial Trunked Radio (Tetra) standards 
are mainly used in Emergency services like Police force, Fire 
department, Ambulance, Rail transportation etc. Researches 
shows that the voice quality of this standards are better than 
that of the GSM standards. In this paper a idea of utilizing the 
TETRA standards for communication within a campus(mainly 
Institutional) is shown. There are so many advantages we can 
get by this standards.    
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I. Introduction
Mobile communication has made rapid advancement in past 
decades. Among these advancements Tetra is also note worthy. It is 
basically standardized by ETSI. This body also has standardized the 
first phase of GSM. Tetra is the only ETSI digital trucking standard 
in Europe. Hence Tetra MOU (Memorandum Of Understanding) 
have been made in order to promote and support implementation of 
Tetra in member nations. Main difference between Tetra and GSM 
is that tetra handsets have higher range as compared to GSM. It is 
basically a two way transceiver. Like other mobile communication 
Tetra terminals and base station use low power radio waves in 
order to transfer voice or data service. Lot of research have 
been conducted through the world, researches have investigated 
various signals belonging to different frequency ranges as well the 
research canvas includes Tetra too. Various bodies like national 
radiological health organization, world health organization and  
Government agencies have gathered around a conclusion that 
there are no harmful effects by getting exposed to radio waves 
specifically belonging to Tetra. Tetra handsets typically transmits 
low power which is 1 watt on the other hand the handsets have 
adaptive power control mechanism to keep the power level as 
low as possible to maintain reliable communication with base 
stations. Tetra have been used specially by government agencies 
for emergency services like (police forces, fire departments, 
ambulances, military, rail transport)etc. Tetra is already active in 
many parts of the world like in Europe, Asia, and Latin America. 
One of the most prominent properties of Tetra system is that 
it has fast setup time typically 300msec as compared to GSM 
handsets. One really prominent feature of tetra is that its mobile 
station can adjust power with respect to the needed field strength 
as mentioned above.

A. Tetra Interface 
Tetra usually supports some variable interfaces like AI (air 
interface) that supports the compatibility of different terminals 
made by different vendors. PEI (Peripheral Equipment Interface) 
supports connectivity of terminals with the computer so it helps 
the terminal to develop independent data application. For Tetra 
network from different manufactures could be connected by Inter-
System-Interface (ISI). Whereas Direct Mode Operation (DMO) 
allows the connection of different terminals when there is no 
network coverage.

Fig. 1: Example of TETRA Connecting Systems

B.Tetra Connectivity
Tetra can easily be connected to different networks and can support 
private calls  (individual call). Apart from this phone call (PSTN or 
PABX), it also posses group calling option that can be used to call a 
conference comprising all these ability it have one more prominent 
feature and that is the emergency call option it is considered as the 
most higher priory call. Tetra mobile station can communicate by 
the help of direct mode or by using trunked infrastructure made 
of tetra base station. Tetra also supports several types of data 
communication such as short data services. While on the other 
hand packet or circuit switched data is specially assigned to the 
traffic channels. Like GSM Tetra also posse’s protection against 
eavesdropping it also provides air and end to end encryption. To 
transmit information Tetra usually uses Π/4 DPQSK this is a form 
of phase shift keying. Hence the symbol rate is 18000 symbols 
per second and each symbol maps to two bits so resulting in 
36,000 bits/s.

Fig. 2: TETRA Infrastructure
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II. Plan for Implementation
We briefly discussed about the TETRA interfaces and TETRA 
connectivity earlier. TETRA Mobile Stations (MS) communicates 
via Direct-mode operation (DMO) or Trunked-mode operation 
(TMO) by Switching and Management Infrastructure (SwMI) 
made of TETRA base stations (TBS). The idea which will be given 
in this paper works for small area. And Tetra DMO only operates 
when there is no signal from the Tetra Base Station can be found. 
So in a small area like Institution campuses TMO operation should 
enough for working.

Fig. 3: In -campus Proposed TETRA Infrastructure

The diagram above shows the proposed in-campus Tetra 
infrastructure. In every campus there will be a Tetra base station for 
controlling the communication. Every official room within every 
building should be provided by a Tetra receiver for communicating 
within or outside the building. All of the communication between 
buildings within the campus will be operated on TMO by the Tetra as 
all of the building will be in the range of the base station. There will 
be a Gateway section in the base station so that the communication 
outside the campus is possible. For example if Emergency services 
required within the campus like fire department, police force it 
can be communicated via Tetra system. 
The algorithm which will be running within base station is as 
follows.

Fig. 4: Flow-chart for Call Processing Within Base Station

The procedure for call processing within the base station is stated 
above. First the base station sense the source of the call generation. 
If source want to call someone within its own building or some 
other building the call immediately switches by the SwMI( 
Switching and Management Interface). But when the call is for 
outside the campus then the base station switches the call to the 
Gateway Interface to communicate with the outside world. As 
the latest Tetra release 2 standard interface with the GSM and 
3G standard, it can be possible to communicate with the mobile 
user via this system.  

III. Conclusion
As the range of Tetra frequency is high and voice quality of this 
standard is relatively better compared to the GSM this system 
can be implemented within any educational campus. So many 
researches are going on Tetra technology as it has so many 
advantages over GSM. Researches shown earlier that the use of 
this frequency(nearly 300-500MHz) is not affecting the human 
body anyway. So this system can be implemented within medical 
institutions for communication.
If data rate of this standard is very slow. If this can be improved 
this standard can be used in so many place.
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