2.1

SERVICE CENTER

21



2.2

* Base station Sub System (BSS)
(Base Station System)
(Transmission System)
(Base Station Controller)
Network and Switching Subsystem (NSS)
(Mobile Service Switching Center, MSC )

- Home Location Register (HLR)

- Visitor Location Register (VLR)

- Authentication Center (AC)

- Equipment Identity Register (EIR)

* Operation and Maintenance Center (OMC)

] (Mobile Station, MS )

2.2.1 Base Station Subsystem ( BSS )

2211 (Base Station System )
(Air Interface)
TRX unit (transmission and receive
unit)
TRX (Traffic Channel, TCH)

TRX



1 TRX 200kHz 8

(Signal  stength)

2212 (Base Station Controller)

Abis-interface
A-interface

(network planning)



2.2.2 Network and Switching Subsystem ( NSS )

2.2.2.1 (Mobile Service Switching Center)
HLR
VLR 1AC
1EIR black list
ccm No. 7 R2
VLR HLR

2.2.2.2 Home Location Register (HLR)

1 1 (Iocation)
HLR



] encryption/decryption

SMSC ( Short Message Service )

2.2.2.3 Visitor Location Register (VLR)

VLR

VLR
2.2.2.4 Authentication Center (AC)
!
2.2.25 Equipment Identity Register (EIR)
EIR EIR
IMEI 3

*  Whitelist

o« Cray list IMEftia

o Black list

black list

VLR



2.2.3 Operation and Maintenance Center ( OMC )

omC OomMC
X.25 omC
X.25 oMC
omC
2.2.4 Mobile Station( MS )
2
* Mobile Equipment (ME) SIM SIM
ME
* SIM
SIM ME MS

SIM SIM ME



2.3 (Air-Interface )

2.3.1
TRX TRX
1 8
TDMA frame (4.615 ms)
012345€6°17
I 8.25
Normal T - Training , T lacoe
Burst B ncrypted bits sequence Encrypted bits g |l
3 58 (Bits) 26 58 3
2.2 ( W.C\Y Lee 11995; 477 )
' 0.577ms 1 4615ms
2 51

26 - ol 26



2.3

10
Rt

BEBos-ao o A® ROk O

T1
SDCCH

FCCH
CH
BCCH
BCCH
BCCH
BCCH
CCCH
CCCH
CCCH
CCCH
FCCH
XCH
CCCH

idls

51 frames

51

T2
TCH

T3
TCH

I TCHF

SACCH
TCH

Idle

26 frames

26

T4
TCH

T5
TCH

T6
TCH

(

Telecommunication Co., : “SYSTEM TRANNING”, 1994: §(10) )

T7
TCH

NOKIA



2.3.2

. (combindeHt
TRX
. - (non-combined)
2-3 TRX
2.3.3
0 TRX
2-1 ~ TRX
(Traffic Channel TCH)TRX 2 3
TCH 1 1. NN

TCH 26
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|1
1

LR
|

Downlink

Key 5 1
= RACH
Bf BOCH
Sﬂ'l(ﬁ-)
OCCH
|- IDLE
10
30
A
D
0
Uplink

0f

MOTOROLA LTD., 19%: 21 )



2.5

50

40

30

A3

A2

AO

D7

D6

D5

D4

D3

D1

Downlink

A7

A6

A5

A

D7

D6

D5

D4

D3

D2

D1

KEY

50

D =SDCCH
A=SACCH

|= IDLE

L

40

30

AO

D7

D6

D4

D3

D2

D1

TFT

A7

A6

AS

Uplink

A4

D7

D6

D5

04

D3

D2

D1

A7

A3

A2

Al

MOTOROLA LTD., 199%: 23
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* FCCH (Frequency Correction Channel)

»  SCH (Synchronisation Channel) |

 BCCH (Broadcast Control Channel)

 CCCH (Common Control Channel)
-AGCH (Access Grant Channel)
-PCH (Paging Channel) (Page)

2332

* RACH (Random Access Channel)

2.3.33

» SDCCH (Stand-alone Dedicate Control Channel)

 SACCH (Slow Associated Control Channel)
SDCCH

2.3.3.4
» SDCCH (Stand-done Dedicate Control Channel)

» SACCH(Slow Associated Control Channel)!

SDCCH

16



TCH 26 - 12

SACCH
SACCH SACCH SACCH 4
SACCH 480 ms
FACCH (Fast Associated Control Channel)
TCH FACCH
2.3.4
3
2.34.1 (Very Early Assignment)
TCH TCH
TCH |
TCH :
TCH
2.34.2 (Early Assignment)
SDCCH SDCCH

SDCCH

SDCCH

17



TCH

TCH
TCH
(disconncet)
TCH
2343 (Off Air Call Set Up, OCASU)
SDCCH
SDCCH
TCH TCH
TCH
TCH
2.3.5
2351
Random Access Channnel (RACH)
(
) RACH



Common Control Channel (CCCH)

3-50 SDCCH RACH
RACH
RACH 124 7
24 CCCH 4
4
CCCH
CCCH 2
* Access Grant Channel (AGCH)
RACH RACH SDCCH
CCCH AGCH
* Paging Channel (PCH)
CCCH PCH
SDCCH
RACH CCCH AGCH
4 RACH
SDCCH
SACCH
TCH !
! TCH

(Announcement Service)



2352
CCCH
PCH CCCH PCH
AGCH PCH
CCCH PCH
SDCCH PCH
2.4
24.1

“confinement handover"  (Michel
Mouly and Maxie-Bemadette, 1992: 32)

(rescue  handover)
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2.6

(Rescue Handover)

2.6

(Ping Pong Phenomenon)

Cell Reselect Hysteresis)

/ idunaaInNUITIT U Y
ST UpuALE A 1818150

A 4 12 P ek,
N wunuauﬁ'[am)smmu

2.1

6 dB



[ 28
(Handover threshold)

i

2.8
243
SACCH (
TCH) 480 ms
Fading 6
123, 4

Fast
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(NOKIA Telecommunication 1 ‘BSS Parameter” 11994: 39)
AV _RXLEV NCELL(n) > rxLevMinCell () + Max (OA) 21
A msTxPwrMax(n) - msTxPwrMax (22)
Power Budget > handover margin (23)
Power Budget = (msTxPwrMax - AV RXLEV DL_ HO - (btsTxPwrMax -
BTS TXPWR) - (msTx PwrMax(n) - AV_RXLEV NEELL(n) ) (24)

A
AV RXLEV NCELL(n) (average receiving lev of adijacent cell)

AV RXLEV DL _HO (average reciving level of the seving cell)
BTS TX_PWR (transmitting power level of serving cell)
msTxPwrMax

btsTxPwrMax

rxlevMin Cell ()

msTxPwrMax ()

2.1
AV RXLEL DL HO = -90 dBm AV_RXLEV NCELL(n) = -80 dBm
msTxPwrMax = 33dBm (2w)  rxLevMinCell(n) =-99 dBm
btsTxPwrMax =42dBm (16 )  btsTxPwrMax =42 dBm (16 )

hoMargin =6 B BTS. TX_PWR = 42 dBm (16 )



21
-80 dBm > - 99 dBm + (33 dBm -33dBm) = 99 dBm

24
Power Budjet = (33 dBm - 90 dBm - (41 dBm-42 dBm) - (33 dBm 80 dBm)
= 10dB
21 24 !
110 47 dBm
1800 - 110 dBm

-105 dBm 6 dB

24
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