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After the completion of this course, the trainees

should understand the following contents:

Basic idea of GSM systemFeatures of GSM

The structure of the GSM system.

Certain numers that refer to BSS

!ando"ers, fre#uency hopping and location

updates

$ropagation Mechanisms

The idea of %&G% and G$'S
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BSS Feature &escription

BSS Signaling Analysis Manual

BSC Technical Manual
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Chapter 1 GSM System OverviewCha

pter 1 GSM System Overview

Chapter 2 Features of GSMChapter 2 Features of GSM

Chapter 3 GSM Network StrutureChapter 3 GSM Network Struture

Chapter !Chapter ! Servie "rea an# Num$er %&anningServie
"rea an# Num$er %&anning

Chapter ' (an#over an# Fre)ueny hoppingChapter ' (an#over an#
Fre)ueny hopping

Chapter * +oation ,p#ateChapter * +oation ,p#ate

Chapter - %ropagation MehanismsChapter - %ropagation
Mehanisms

Chapter . G%/S 0 G ntro#utionChapter . G%/S 0 G ntro#ution
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GSM system overview

The Global System for Mobile Communications (GSM) is a set
of

recommendations and specifications for a digital cellular
telephone

network (known as a Public Land Mobile etwork! or PLM)"

These recommendations ensure the compatibility of e#uipment
from

different GSM manufacturers! and interconnecti$ity between
differentadministrations! including operation across international
boundaries"

GSM networks are digital and can cater for high system
capacities"

They are consistent with the world%wide digiti&ation of the
telephone

network! and are an e'tension of the ntegrated Ser$ices
igital

etwork (S)! using a digital radio interface between the
cellular

network and the mobile subscriber e#uipment"
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The GSM system is a fre#uency% and time%di$ision cellular
system!

each physical channel is characteri&ed by a carrier
fre#uency and a

time slot number

Cellular systems are designed to operate with groups of
low%power

radios spread out o$er the geographical ser$ice area" *ach group
of

radios ser$e MSs presently located near them" The area ser$ed
by

each group of radios is called a C*LL

+plink and downlink signals for one user are assigned
different

fre#uencies! this kind of techni#ue is called ,re#uency
i$ision

uple' (,)

ata for different users is con$eyed in time inter$als called
slots !

se$eral slots make up a frame" This kind of techni#ue is called
Time

i$ision Multiple -ccess (TM-)

GSM system overview
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- cellular telephone system links mobile subscribers into the
public telephone system or to

another cellular subscriber"

nformation between the mobile unit and the cellular network uses
radio communication"

.ence the subscriber is able to mo$e around and become fully
mobile"

The ser$ice area in which mobile communication is to be pro$ided
is di$ided into regions

called cells"

*ach cell has the e#uipment to transmit and recei$e calls from
any subscriber located within

the borders of its radio co$erage area"

RadioMobile subscriberCell

GSM system overview
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Standard Protocol for GSM take effect

System was named as Global System for

Mobile Communication

GSM system began to provide service in Europe(2G

Provide services for t!e w!ole world

Micro Cell "ec!ni#ue is used in GSM system

$%&%

$%%$

$%%2

$%%'

$%%

GSM History and Overview
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- certain radio co$erage area formed by a set of transcei$ers
that connected to a set of

antennas is called a C*LL"

Macro Celln the beginning ! .igh%Power /TSs are adopted to
pro$ide ser$ices" The /TS co$ers a

wider area ! but its fre#uency utili&ation is not efficient"
So ! it can only pro$ide a few

channels for subscribers"

Micro Cell

Later the Low%Power /TS 0oins the system for getting a better
ser$ice area with high

capacity " -t the same time it adopts the fre#uency reuse
techni#ue to impro$e the

efficiency of the fre#uency utili&ation and also the whole
capacity of the network"

Maro Ce&& an# Miro Ce&&Maro Ce&& an#
Miro Ce&&

Cell Definitions
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Multiple -ccess Techni#ue allows many subscribers to use the

same communication medium"

There are three kinds of basic Multiple -ccess Techni#ue 1

2) ,M-

3) TM- and

4) CM-"

GSM system adopt F5TM"(,M- and TM- together)"

Multiple Access Technique
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FM"

,M- uses different fre#uency channels

to accomplish communication"

The whole fre#uency spectrum a$ailable is

di$ided into many indi$idual channels (for

transmitting and recei$ing) e$ery

channel can support the traffic for one

subscriber or some control information"

Fre)ueny

Time
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TM- accomplishes the

communication in different

timeslot"

- carrier is di$ided into channels

based on time" ifferent signals

occupy different timeslots in

certain se#uence ! that is ! many

signals are transmitted on the samefre#uency in different
time"

Time

Fre)ueny

TM"
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CM- accomplishes the

communication in different code

se#uences"

Special coding is adopted before

transmission! then different

information will lose nothing

after being mi'ed and

transmitted together on the same

fre#uency and at the same time"

Time

Fre)ueny

CM"
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GSM 677GSM 677

)plink

&%* %$+ %,+ %*M-.

/ownlink

GSM systems use radio fre#uencies between 567%628 M.& for
recei$e and between 648%697

M.& for transmit"

:, carriers are spaced e$ery 377 k.&! allowing a total of
23; carriers for use"

-n :, carrier is a pair of radio fre#uencies! one used in each
direction"

Transmit and recei$e fre#uencies are always separated by ;8
M.&"

Frequency Spectrum
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)P013 4RE5)EC1ES /67013 4RE5)EC1ES

&%* %$+ %,+ %*&&* %2+

)P013 8/ /67013 4RE5)EC9 SEP8R8"E/ :9 '+M-;

*GSM has 27M.& of bandwidth on both transmit and
recei$e"

:ecei$e bandwidth is from 557 M.& to 567 M.&"

Transmit bandwidth is from 638 M.& to 648 M.&"

Total :, carriers in *GSM is 87 more then GSM"

8ten#e# GSM9GSM:8ten#e# GSM9GSM:

Frequency Spectrum
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:ase Station Receive

$
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Frequency Spectrum
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Chapter 1 GSM System OverviewChapter 1 GSM System Overview

Chapter 2 Features of GSMChapter 2 Features of GSM

Chapter 3 GSM Network StrutureChapter 3 GSM Network Struture

Chapter !Chapter ! Servie "rea an# Num$er %&anningServie
"rea an# Num$er %&anning

Chapter ' (an#over an# Fre)ueny hoppingChapter ' (an#over an#
Fre)ueny hopping

Chapter * +oation ,p#ateChapter * +oation ,p#ate

Chapter - %ropagation MehanismsChapter - %ropagation
Mehanisms

Chapter . G%/S 0 G ntro#utionChapter . G%/S 0 G ntro#ution
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NC/"S C"%"CT4NC/"S C"%"CT4

The GSM system pro$ides a greater subscriber capacity than
analogue systems"

GSM allows 38 k.& per user! that is! eight con$ersations per
377 k.& channel pair (a

pair comprising one transmit channel and one recei$e
channel)"

igital channel coding and the modulation used makes the signal
resistant to

interference from cells where the same fre#uencies are re%used
(co%channel

interference)"

This allows increased geographic reuse by permitting a reduction
in the number of

cells in the reuse pattern"

Features of GSM
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igital transmission of speech and high performance digital
signal processors pro$ide good

#uality speech transmission"

Since GSM is a digital technology! the signals passed o$er a
digital air interface can be protected

against errors by using better error detection and correction
techni#ues"

n regions of interference or noise%limited operation the speech
#uality is noticeably better than

analogue"

,S OF ST"N"/S O%N NT/F"CS

Standard interfaces such as C< and =38 are used throughout
the system" .ence different

manufacturers can be selected for different parts of the
PLM"

There is a high fle'ibilty in where the etwork components are
situated"

Features of GSM
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M%/O
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C+"N/ ("NO
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N("NC /"NG OF S/b?s!

;"5 >b?s and 6"9 >b?s"

Supplementary ser$ices like number identification ! call
barring! call

forwarding! charging display etc can be pro$ided"

Features of GSM
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F/;,NC4 /,SF/;,NC4 /,S

There are total 23; carriers in GSM677 (additional 87 carriers
are a$ailable in *GSM band)"

*ach carrier has 5 timeslots and if < can be used for traffic
then a ma'imum of 595 ( 23; = < )

calls can be made" This is not enough and hence fre#uencies ha$e
to be reused"

The same :, carrier can be used for many con$ersations in
se$eral different cells at the same

time"

'

,

For e8amp&e @ !*75775771157771

CG1D Cell Global 1dentification
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&S%C

NCC@ %+MN network o&or o#e> t omprises 3 $it> t

a&&ows various neigh$oring %+MNs to $e

#istinguishe#>BCC@ BTS o&or o#e> t omprises 3 $itD
use# to

#istinguish #ifferent e&&s assigne# the same

fre)uenyE

CC :CC

:S1C

:S1C :ase Station 1dentification Color Code
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CC@ Country Co#e> For e8amp&e@ The CC of China is
.*>

NC@ Nationa& estination Co#e> For e8amp&e@ The NC of
China

Te&eom is 136D 13.D 13-D 13*D 13'>

SN@ Su$sri$er Num$er> Format@(7 (1 (2 (3 "BC

8amp&e@ .*513657***5123!

MS%SD#

CC /C S

ational (significant

Mobile number

Mobile station international1S/ number


	
8/14/2019 GSM huawei Fundamentals.pdf

58/100

HUAWEI TECHNOLOGIES CO., LTD. All rights reserved "age
&)

MCCD Mobile Country Code 1t consists of , digits @ 4or eampleD
"!e MCC of C!ina is F'*FMCD Mobile etwork Code 1t consists of 2
digits @ 4or eampleD "!e MC of C!ina "elecom is F**F

MS1D Mobile Subscriber 1dentification umber@ -$-2-, S 8:C/E4 4or
eampleD >%
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TMS%

The TMS is assigne# on&y after suessfu& su$sri$er

authentiation> The

TMS is use# to ensure that the i#entity of the mo$i&e
su$sri$er

on the air interfae is kept seret>

The TMS onsists of ! $ytes9 . ( num$ers: an# #etermine# $y

the operator>

TMS@ Temporary Mo$i&e Su$sri$er #entifiation:
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%M'%

"8C 48C SR SP

1ME1

M@ nternationa& Mo$i&e Station )uipment #entifiation

T"C1 Type appro$al code! 9 bit! determined by the type appro$al
center

,-C1 ,inal assembly code! 3 bit! t is determined by the
manufacturer"

S:1 Serial number! 9 bits! t is issued by the manufacturer of
the MS"

SP1 2 bit ! ot used"

Check the M* in your MS 1 @J79J

T"C1 Type appro$al code! 9 bit! determined by the type appro$al
center

,-C1 ,inal assembly code! 3 bit! t is determined by the
manufacturer"

S:1 Serial number! 9 bits! t is issued by the manufacturer of
the MS"

SP1 2 bit ! ot used"Check the M* in your MS 1 @J79J
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The GSM hando$er process uses a mobile assisted techni#ue for
accurate and

fast hando$ers! in order to1

3 Maintain the user connection link #uality"

3 Manage traffic distribution

The o$erall hando$er process is implemented in the MS!/SS H
MSC"

Measurement of radio subsystem downlink performance and signal
strengths

recei$ed from surrounding cells! is made in the MS"

These measurements are sent to the /SS for assessment"

The /SS measures the uplink performance for the MS being ser$ed
and also

assesses the signal strength of interference on its idle traffic
channels"

nitial assessment of the measurements in con0unction with
defined thresholds

and hando$er strategy may be performed in the /SS" -ssessment
re#uiring

measurement results from other /SS or other information resident
in the MSC!

may be perform" in the MSC"

Handover
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The MS assists the hando$er decision process by performing

certain measurements"

Fhen the MS is engaged in a speech con$ersation! a portion

of the TM- frame is idle while the rest of the frame is used

for uplink (/TS recei$e) and downlink (/TS transmit)

timeslots"

uring the idle time period of the frame! the MS changes

radio channel fre#uency and monitors and measures the

signal le$el of the si' best neighbor cells"

Measurements which feed the hando$er decision algorithm

are made at both ends of the radio link"

Handover
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.ando$er takes place in the same cell from one timeslot to
another timeslot of the same carrier

or different carriers( but the same cell)"

ntra%cell hando$er is triggered only if the cause is
interference" ntra%cell hando$er can be enabled or disabled in a
cell"

1ntra>Cell -andover

BSC

BTS Ca&& is han#e#from times&ot 3 to times&ot
'

* $ 2 , ' + (
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