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CLASSIFICATION OF MOBILE RADIO TRANSMISSION
1. Simplex radio systems utilize simplex channels i.e., the 

communication is unidirectional. The base station can 
communicate with a terminal. But, a terminal cannot 
communicate with the Base Station. 
• Example:  A pager.

2. Half duplex radio systems that use half duplex radio 
channels allow for non-simultaneous bidirectional 
communication. 
• Example: A walkie-talkie which uses `push to talk' and 

`release to listen' type of switches.

3. Full duplex radio systems allow two way simultaneous 
communications. Both the users can communicate to 
each other simultaneously. This can be done by 
providing two simultaneous but separate channels to 
both the users.
• Examples: Mobile telephone, i.e 1st Gen (AMPS), 2nd

Gen (GSM).
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PERSONAL COMMUNICATION SERVICES

• Personal Communication Services (PCS)  refers to a wide variety of wireless 
access and personal mobility services provided through a small terminal with the 
goal of facilitating communication at any time, any location and any form.

• There are basically two types of Personal Communication Services, i.e

1. Low Tier Telecommunication Systems which includes:

• Cordless Telephone 1 and 2 (CT1 and CT2)

• Digital Enhanced Cordless Telephone (DECT)

• Personal Access Communication Systems (PACS)

• Personal Handy Phone System (PHS)

2. High-tier cellular communication systems including:

• Global System for Mobile Communication (GSM)

• Personal Digital Cellular (PDC)

• IS-95 CDMA, WCDMA, IMT2000
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CORDLESS TELEPHONE

1. A cordless  telephone uses  a  radio link  instead of a 
physical  cord to connect the handset to the base station. 

2. The  mobile  handset and the  base  station  are  radio  
transceivers.  

3. The  first generation  of  cordless  telephones  uses  
analogue  techniques and it is known as CT1 (Early 
1970s). 

4. CT1 was followed by a digital system known as CT2 (Mid 
1980s).  

5. Both CT1 and CT2 rely upon the base station to connect  
the mobile handset to the Public Switched Telephone 
Network (PSTN).  

6. An even  more recent system is  Digital Enhanced 
Cordless Telephone (DECT).

7. DECT employs digital cellular technology to provide a 
wireless  telephone service in large PABXs.

4



MULTIPLE HANDSET CORDLESS PHONE
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CT1 CORDLESS TELEPHONE

1. Cordless Telephone Gen 1 (CT1) were developed 
at around 1980 to provide for limited mobility of 
telephone users in the fixed telephone network.

2. CT1 uses two radio frequency bands  and analogue 
technology to provide a full duplex speech path 
between  the  handset and  the cordless base  
station.  

3. The  two  frequency bands are spaced well apart.

a) In the direction  Base Station  to  handset  the  transmit 
frequency  is around 1.7 MHz,  and

b) In the  direction Handset to base Station the transmit 
frequency is around 47 MHz.
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CT1 CORDLESS PHONE

ASSIGNMENT:
What are the official designation of the 
frequency bands in which the transmit 
frequencies of the base station and mobile 
terminals transmit?
(Check http//:www.ca.go.ke)



CT2 CORDLESS TELEPHONE

1. CT2, uses a digital speech path in any one of  the forty (40) ,  
100 kHz  wide RF  channels in the frequency band  864-868 
MHz.

2. Each handset has up to 11 unique identity codes loaded in 
by the manufacturer.  

3. This  enables each base station to be programmed to 
recognize up to eight separate handset  identities that it is 
able to deal  with  simultaneously thus providing  PABX  
function with little  risk of  privacy invasion.  

4. The modulation method that is employed is two-level FSK 
with frequency deviations of 
a) 14.4 to 25.2 kHz above the carrier frequency representing binary 1
b) 14.4 to 25.2 kHz deviation below the carrier frequency indicating 

binary 0.
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CT2 MODULATION

1. Speech signals in either direction of 
transmission are sampled and coded 
at 32 kbit/s. 

2. Samples move at 72 kbit/s between 
the base station and the handset in 2 
ms bursts to allow the bits to be 
compressed into packets of data of 1 
ms duration.
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CT2-INCOMING CALLS

1. When an incoming call is detected by the base station, 
it scans the 40 radio frequency channels to find a free 
one that has an adequate signal-to-noise ratio. The 
base station then transmits a call signal over the 
selected channel. 

2. Periodically the handset moves out of its SLEEP state 
into its SCAN state, in which it scans the r.f. channels. 

3. When the call signal is detected on one of the r.f. 
channels, the handset remains on that frequency and 
achieves bit synchronization with the base station. 

4. The handset then checks that the call is for it ; if so , 
burst synchronization is obtained to establish a link to 
the base station. 

5. The ringer of the handset then rings until the call is 
answered (picked by the user), when speech can 
commence.
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CT2-HANDSET ORIGINATING A CALL

1. When a handset wishes to make a call, the 
CALL button is pressed and this action causes 
the handset to scan the 40  channels to find a 
free one with adequate signal-to-noise ratio. 

2. The handset then signals the base station over 
the selected channel. 

3. The base station is continually scanning all the 
40 r.f. channels, and so it rapidly detects the 
call from the handset. 

4. Synchronization between handset and base 
station is established and then the base 
station seizes a line to the local telephone 
exchange or PABX. Dialling tone is then 
returned to the caller.
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REVIEW QUESTIONS

• Download the national frequency allocation plan from the 
Communication Authority of Kenya (CAK) website: 
http://www.ca.go.ke/index.php/frequency-spectrum

(a) What service is allocated in the band 864-868 MHz?

(b) Are the CT2 frequencies available for use for fixed mobile service

(c) Suppose a CT2 has faulty band pass filters, which services are 
likely to be interfered with?
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PAGING SYSTEMS

1. Paging systems started off as very-low-power systems 
giving effective coverage over a limited area, say in the 
several buildings of a major hospital complex. 

2. Doctors and nurses carried a receiver half the size of a 
paperback book usually clipped to their belts.

3. When staff were needed in the operating theatre a 
coded call went out from the central transmitter. This 
operated a buzzer  in the receiver being called. 

4. The user then hurried theatre or moved to the nearest 
phone and called in to the operator to find out where 
he or she was needed.
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PAGING SYSTEM STANDARD

• Pagers used the ITU-R paging code 1 , also known as 
POCSAG ( Post Office Code Standardization Advisory 
Group ), which is the internationally agreed standard 
for radio paging. 

• POCSAG has a system capability of addressing many 
pagers and operates in the frequency band 138-174 
MHz with a 25 kHz channel spacing . 

• The modulation used is NRZ FSK with a ±4.5 kHz shift 
on the carrier. The high frequency represents a 0 and 
the low frequency a 1.

• The transmission rate for POCSAG is either 512, 1200, 
or 2400 baud.
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PAGER APPLICATION: RESTAURANT
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Functions and features of 
Restaurant System:
1. Wireless service calling
2. Message received by numeric 

or phonetic pagers
3. Paging data recorded analysis
4. Service monitoring 
5. Service delay alarming 
6. Auto statistical chart 



PAGER APPLICATION: RESTAURANT

• 3-key button can transmit three kinds of messages respectively, each 
key can be defined as need such as:

 Calls for Food
 Calls for Bill
 Calls for Drink 

• When the service monitoring and alarm system is selected, the third 
key will be defined as cancel. 

• Palm transmitter enables chefs to contact waiters as soon as the food 
is ready to be served, or a director to call some waiter to some place.

• The user just presses the corresponding pager number or place 
number they want and the waiter pager vibrate silently.

• The service monitoring and alarm system can record all service call 
and respond data, such as:

 Who, when, calls for what kind of service, 
 How long the waiters to respond, 
 Validity respond or not
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THE MOBILE PHONE DRIVES PAGER OUT OF MARKET

1. In the 1990s, the paging system was very popular all over the 
world. 

2. Many people carried pagers because:
a) Its low service charge; and

b) smaller in size and  lighter in weight  as compared with cellular phones. 

3. In the early 2000s, the size, weight, and service charge of cellular 
phones were drastically reduced.

4. The need of a paging system started diminishing. 

5. As a result, paging systems slowly disappeared from the market.
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REVIEW QUESTIONS

1. Download (or view online) the national frequency allocation plan 
from the Communication Authority of Kenya website: 
http://www.ca.go.ke/index.php/frequency-spectrum

2. Which frequency range is reserved for paging services?

3. Download the ITU-R paging code 1  standard document at the 
following website: http://www.itu.int/dms_pubrec/itu-r/rec/m/R-
REC-M.584-1-198607-S!!PDF-E.pdf . How is an address code word 
distinguished from a message code-word?
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SHORT MESSAGE SERVICE (SMS)

1. GSM Short Message Service provides a bi-direction 
connectionless transfer of messages at low-capacity 
and low-time performance.

2. SMS operates like a paging service but with the 
added advantage that it is bi-directional.

3. There are two types of SMS services:
a) Cell broadcast service which delivers messages to all 

subscribers in a cell

b) Point-to-point which delivers messages to specific users 
(enhanced two-way paging service).

4. Each SMS message contains up to 160 characters 
but longer messages can be delivered by 
concatenating several individual standard SMSs. 19



GSM ARCHITECTURE

20


