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Introduction

Principles of telecommunications

Mobility
Flexibility
Convenience

*Where is the
subscriber

*Who is the
subscriber

*What does the
subscriber want

Information about
|—x__ g the subscriber
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MS=ME+SIM
ME Provides IMEI which avoids the ME to be stolen.

SIM Provides IMSI which specifies user capability.
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GSM Architecture

Network Management Subsystem

eeeee

NSS

Submultiplexer tio:

eeeee

*Provides the Radio Link to the
mobile station (MS), to enable
the user of the MS to initiate or
receive and to maintain a
telephone call.

*Each BTS defines the area of
coverage.

*Ciphering.

*Interfaces.




GSM Architecture

*Controls One or more BTS.
*controls TC.

*Connection between MS &
NSS

*Controls Handover perform by

its BTS without involving NSS.
*Interfaces.



GSM Architecture

s The Transcoder is required to
convert the speech or data
output from the NSS (64 K bit/s
PCM), into the form specified
by GSM specifications (13 K
bit/s FR, 5.6 K bit/sec HR).
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Where is the
Called Party?

Bill to subscriber
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HLR VLR (Visitor Location Register)
*Temporary inf.

*Subscriber 1D

*Sec. and auth. inf. Of SIM.
*Services available.

*Location registration and
updates.
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EIR (Equipment ldentity Register)
*IMEI security reasons.

White list
Grey list
Black list
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GSM AIr Interface

890MHz 915MHz  935MHz 960MHz
1710MHz 1785MHz 1805MHz 1680MHz
57 GSM-1800 Uplink Downlink
Up link Down link
1 2 12 1 2 12
890.2 8904 914.8 935.2 959.8

NM H7



GSM AIr Interface

GSM transmission

Digital >>>>TDMA, FDMA
Analog ch. >> analog modulation




GSM AIr Interface

Physical and
logical channels
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Physical and
_logical channels

*Physical

*Logical
Common
Dedicated
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Physical and

logical channels
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GSM AIr Interface

Physical and
logical channels
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GSM AIr Interface

Physical and
logical channels

1 B g e I
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[SaccH ]

o 1-scan all radio freq.
2-select the best quality.
3-synch. With the net.

BSIC
" TDMA frame no.
ﬂ_j__ 4-BCCH (freq. cell & nel., Inf.
44 About the surrounding cells,

BT§ FH, ....)
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Physical and

logical channels
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GSM AIr Interface

Physical and
logical channels
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f4 MS sends its traffic by

TCH (HR 5.6kb/s, FR 13 Kb/s
EFR 13 Kb/s).
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Physical and
logical channels
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Physical and
logical channels
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Propagation
oroblems
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Propagation
oroblems

1-equilization
2-channel coding
3-interleaving

4-FH

5-antenna diversity

Apporoe.
17 cm
Sensitivity

nne Asmm \ /'V

[BTS | X
- Fading Dips

Inter Symbaol Interference Fading dips caused by
multipath propagation

1-Multipath Propagation.
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Propagation
oroblems

1-Multipath Propagation. 1-adaptive power control
2-Shadowing. SACCH
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Propagation
oroblems

1-adaptive frame alignment

1-Multipath Propagation.

2-Shadowing.
3-Propagation Delay.

allocated time slot

allocated time slot
— - - —- -—
L | II |1 [ 1 [ | L1 | |
| BTS| E:Tsl
| r |
| [ ] []
| |
n |
|
Solution Using Adaptive Frame Alignment

Effect Due to Propagation Delay
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Radio Planning

Cell radius
max. cell radius is 35 Km
GSM900 > GSM 1800
Frequency reuse
BTS sectorization

Omnidirectional BTS
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BTS
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MS
BSS
NSS
NMS

[ GSM Architecture

Freq. bands

___ . GSM transmission
[ GSM Air ] Physical & logical ch.
Interface

Propagation problems
Radio planning

BTS
\ /







