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Foreword

Over recent years, mobile communications technologies have made great progress and
particularly following 2000, many shining points have occurred in this regard. First of all, it
is the emergence of wireless mobile data services. GSM network has realized the upgrade and
transformation from the initial circuit type data services to high speed circuit switching data
(HSCSD) network and then to General Packet Radio Service (GPRS) network. CDMA net-
work has realized the upgrade and transformation from IS —95A to CDMA 1X as well. The
upgrade of CDMA and GSM networks has laid a solid foundation for the development of
wireless mobile data services. Second, the emergence and development of value-added ser-
vices, along with the completion of upgrading CDMA and GSM networks, has laid a solid
foundation for their development. On the basis of this, with the establishment of SMS, posi-
tioning, WAP, BREW, voice play-on-demand and value-added services platforms, these val-
ue-added services have more and more appealed to mobile subscribers, consequently the use of
which has become a kind of vogue. Third, mobile communications handsets have gained the
development momentum of the Fifth Media; with the emergence of handset SMS and other
services as well as the extension of handset functions (for example multimedia functions),
making handsets to play the role of the well-known Fifth Media following traditional media
and network media.

This book of A Collection of Articles on Mobile Communications Technologies collects
11 published articles of the author over recent years on China Communications, China Data
Communications, Telecommunications Sciences, ZTE Communications Technology, Modern
Communications and other periodicals and magazines, of which new trends and changes over
recent years in the domain of mobile communications technologies above mentioned have been
touched. It has truly recorded such shining points of the mobile communications domain over
recent years. This collection will be of referential value for readers such as management, en-
gineering and technical and marketing personnel specializing in the mobile communications
domain.

Liang Xiongjian
Professor of BUPT

and Director of Institute of Modern Management
March, 2005
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Note from the Author

A Collection of Articles on Mobile Communications Technologies have contained my
published articles over recent years on some periodicals and magazines, and particularly after
2001, through my continued studies and practices, I have published 11 articles on China
Communications, China Data Communications, Telecommunications Sciences, ZTE Com-
munications Technology, Modern Communications and other periodicals and magazines relat-
ing to GSM wireless data service development trend, key technologies of CDMA, GPRS vs
CDMAI1X, the network structure and technical features of CDMA1X, the service construction
and operations mode of USSD, the implementation and studies of EMS services, the operat-
ing mode of the Fifth Media of handsets, China Unicom 10155 voice play-on-demand service
platform, the location of wireless data services of CDMA network, the description and ser-
vice development status quo of WAP and BREW service platforms and etc. If you are new to
the telecoms domain, this collection will give you some help in knowing of modern mobile
communications; if you are a university student or postgraduate majoring in communications,
also intending to specialize in works of your major and particularly in a company of mobile
carriers after graduation, this collection will be much more helpful for you to accommodate to
the needs of your working post in the future; if you are a professional in the area of commu-
nications, this collection will be of some reference for you to understand more comprehensiv-
ely the network architecture of modern mobile communications as well as value-added services
that are currently very popular. In order to facilitate a correct understanding of concepts
found in the articles and retrieval of related key words in foreign documents by readers, this
collection is published in Chinese-English form.

In the preparation of this collection, I have received assistance from Mr. Shen Zejian of
the Editorial Department of China Communications Journal, meanwhile in the course of my
writings, I have got support from Zhang Yi and Zhang Jiayi, of which some articles have
witnessed great help of my colleagues jointly participating in theme studies such as Liu Xiao-
jun, Zhou Songtao, Yin Mei et al, some were co-authored, who have played an important
role in completing this collection and I would like to express my sincere thanks to them here.

Due to constraints in time and my capability, there would be some inappropriate points
in the course of my writings, therefore readers are kindly requested to make comments.

The Author
November, 2004
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Wireless Mobile Data Service and Its Development Trends

Abstract: This paper introduces cellular digital packet data (CDPD)service at first, then
describes GSM mobile data service, makes a comparison and analysis of several major ser-

vices, and finally discusses development trends of GSM mobile data service.

I. Introduction

Wireless mobile data service is a communications method for data transmission through
radio wave with wireless connection between radio data center and mainframe or other radio
terminals. It is a combination of mobile communications and data communications, and is a
hot point in current development of information industry. The mature of high speed, effective -
and reliable radio data transmission technology and increasing perfect of processing capability
and communications function of portable computers and various data terminals create benefi-
cial conditions for the development of wireless mobile data communications technology.

In recent years, the radio mobile data service gains rapid development. The fusion of mo-
bile communications and data communications will promote more extensive application of ra-
dio mobile Internet and E-mail, and must promote the evolution of the 2G mobile communica-
tions system to the 3G system. In April 1994, the Cellular Digital Packet Data (CDPD) Fo-
rum was established. This is a civilian organization and was jointly initiated and built by many
operators, system integrators, equipment manufacturers and software and application develop-
er. The CDPD Forum formulated technical specifications for CDPD, and promoted CDPD
technology and its market development. After 1995, under the drive of digitization and mar-
ket competition, the mobile communications in China enters fast development track with
GSM as main technology. And GSM radio data communications allows people to acquire re-
quired information at any place and any time without restrictions from space and ground re-
gion, and can receive and transmit E-mail and facsimile and access to Internet in motion. This
is combination of data communications technology and mobile communications technology.
For the GSM data communications service, people have made improvement and adjustment in
many aspects, such as providing message system, mobile data functions of circuit switching
type and packet switching type, etc. , that is, ranging from initial circuit data service to gener-
al packet radio service (GPRS), enhanced packet (EDGE )service and IMT2000 packet data
service through high-speed circuit switching data (HSCSD) service. Different types of data

services are described as follows.

« 7 .



II. CDPD Service

1. CDPD Concept

CDPD is an open system architecture established on the basis of TCP/IP. It uses packet
data switching, and combines open interface, high transmission speed, user unit determina-
tion, air link encryption, air data encryption, compression data interlacing and retransmission,
and IP addressing mode, providing seamless connection of same-layer networks and multi-
protocol network service.

The so-called packet data switching is to packet the data to be transmitted with certain
length, then transmits data packets from different data sources alternatively over one chan-
nel.

CDPD system is a packet data switching system based on AMPS cellular mobile tele-
phone system. It uses TCP/IP protocol,and employ gap of voice channel to transmit data.

2. Simple Constitution of CDPD System

From the viewpoint of network architecture,a CDPD system consists of exchange, base
station and network management system.

(1) CDPD Exchange

CDPD exchange mainly includes two components, packet server and management serv-
er. The packet server is responsible for packet data switching,and the management server is
responsible for account management and cost-recording information management.

(2) Base Station

Channel plate on each base station provides an air access of 19.2 kbps for mobile termi-
nal, allowing the mobile terminal to perform full-duplex packet data transmission. Mean-
while, it is also responsible for frequency spectrum detection and frequency management. It is
connected to the exchange via a 64 kbps frame-relay line.

(3) Network Management System

It is responsible for the management of total CDPD network, and can perform remote
setting and modification. Because CDPD develops from TCP/IP, it can easily be connected to
other networks through Internet, X.25,DDN, telephone network and ISDN.

3. Major Technical Parameters for CDPD System

Frequency band:824 ~894 MHz, 869 ~ 894 MHz
Modulation way: GMSK
RF rate:19.2 kbps
Base station transmission power:45 W ( continuously variable)
Base station receiving sensitivity; — 116 dBm
Channel interval : 30 kHz
Channel occupation way: DSMA/CD
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Carrier/interference ratio: 17 dB

Terminal transmission power:0.6~4 W
Terminal receiving éemitivity: —113 dBm
4. CDPD Application Fields

At present, CDPD is mainly used for mobile communications systems in small area, espe-
cially for cases with many user points, wide distribution and frequent short message usage in
motion. Its major application fields are:

(1) Financial Transaction

In commercial and financial transaction areas,such as purchase with card, stock transac-
tion, E-bank, finance and insurance and POS system, CDPD system can be used.

(2) Traffic Transportation

In traffic transportation industry, such as automobile dispatch, routing guidance, vehicle
traffic measurement and control, vehicle GPS positioning and tracking, automobile guard a-
gainst theft and taxi mobile consumption with card, CDPD can be used.

(3) Telemetry and Remote Monitoring

In cases of city water supply, electricity supply, gas supply, environment protection, bank
radio ATM, various industrial control, medicine and health protection, CDPD can be used to
implement telemetry and process monitoring to improve working efficiency. CDPD can also
be used in finance and procurement in various operations, and in security and protection re-
quirements for inhabitant area.

(4) Mobile Official Business

In modern life,a lot of work and business need to be conducted outside the office, and
many people, such as pointsmen, industrial and commercial tax personnel, news reporters,
lawyers, real estate agents, insurance brokers, bank managers and administrative officers, need
to use mobile data terminal to inquire mainframe data base to perform real-time data ex-
change, access and control, realizing file transfer for news interview and office business service
on the site.

III. GSM Mobile Data Service and Its Development Trends

1. Message System

Current GSM mobile communications system is able to provide short message service
function with transmission and reception of short message in Chinese between two GSM
handsets. After mobile network connected to Internet, the handset user can acquires informa-
tion from Internet. If the operator cooperates with the ICP, the user can acquire abundant in-
formation service, such as share-list, economic news, tourism information and traffic situation.
Thus, the short message system can be used to form a personal mobile information system.

2. Circuit Type Data Services Packet Type Data Services

GSM mobile data service is divided as follows: both of data service less than 9 600 bps
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