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Abstract

Abstract

With the development of mobile communication business, the demand for
network quality and network coverage is rising. Nowadays, 3G is in her immature
phase, operator still has to pay much effort to capacity expansion and optimization of
GSM in order to achieve large-scale coverage. Repeater is adopted in actual
construction due to its advantages such as high cost performance and short
construction cycle. At present, building repeaters is one of the main means to improve
network quality and enhance network coverage. In recent years, traditional analog
repeater was gradually replaced by digital repeater due to its inadequate performances.
This paper points out that the main task of constructing digital repeater is making full
use of digital signal processing functions to improve working performance rather than
just digitizing the major analog processing unit of analog repeater.

This article aim at designing a new GSM frequency-hopping repeater, it focus on
realizing DIF system and frequency-hopping function, so the research is according to
technologies of DIF and GSM signal baseband process. Firstly, the article introduces
the research background of the digital repeater and current status. Secondly,
interference factors to GSM radio network caused by digital repeater are analyzed as
well as merit and demerit of several types of traditional repeater. Then this paper put
forward a scheme to bring baseband processing module into digital repeater to
achieve frequency-hopping synchronizd with base station. Thirdly, types and
performances of frequency-hopping in GSM are described, analysis about
performance improvements after bring frequency-hopping into digital repeater ,and
the blue Print of frequency-hopping module is also given. Fourthly, it introduces the
design philosophy and system framework, then the detail module division is also
given. Fifthly, technologies involved in DDC/DUC, GMSK demodulation and
channel decoder module are describes in detail, which are signal sampling theory,
interpolation and decimation theory, Viterbi demodulate and Veterbi decode, etc.

Then FPGA implementation about each module is presented. Finally, testing about



Abstract

GSM frequency-hopping digital repeater system are given according to the national
test criteria.

GSM frequency-hopping digital repeater is noise free under the control of Slot
synchronous clock, it means that it don’t output noise when there is no useful signal.
The system abstracts frequency-hopping information, switches the working frequency
accurately to achieve the Frequency Hop Synchronization with base station. The
Adverse Impact to GSM network which is caused by digital repeater can be avoid or

reduced in under the RF frequency-hopping working condition.

Keyword: Digital Repeater; DIF; Frequency Hopping
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