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o GSM PLMN

XS (Net Switch Subsystem)

X Base Station Subsystem)

XS Mobile Station)

X5 (Operation & Maintain Subsystem)
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network and
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fixed
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e GSM
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o GSM

- TMSI
> VLR MS

> IMSI

- MSRN
> VLR NS
> MSISDN, Max15
- VLR
- GMSC MSC/VLR

© Rohde & Schwarz - GSM ©2002/ H.L Jin/ 11



&

GSM ROHDE &SCHWARZ

o GSM
- IMEI ( )

TAC| |FAC| | SNR SP

- CGI( )

3 2 Max2 Max2

> < P> = » < >

MCC| |[MNC| |LAC Cl

LAI

© Rohde & Schwarz - GSM ©2002/ H.L Jin/ 12



&

GSM ROHDE &SCHWARZ

o GSM
- LAl

3 1 2 Max.2

MCC| IMNC| |LAC

NCC BCC

© Rohde & Schwarz - GSM ©2002/ H.L Jin/ 13



&

ROHDE &SCHWARZ

GSM

GSM

R&S
© 2002
www.rohde-schwarz.com.cn

©2002/ H.L Jin/ 14



&

GSM ROHDE &SCHWARZ

o FDMA) + TDMA
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o
GSM 900 DCS 1800 PCS 1900
(MH2): P- GSM E- GSM
( ) 800-915 880-890 1710- 1785 1850 - 1910
( ) 935 - 960 025 - 935 1805 - 1880 1930 - 1990
(MH2): 45 45 95 80
( ) 3 3 3 3
(MH2): 2X25 2x10 2X75 2x60
: 124 49 374 299
(ARFCN): 1-124 975 -1023 512 - 885 512 - 810
0
200K Hz
GMSK B*T =0.3
270.833 khit/s
3.69us

P- GSM: Primary GSM
E- GSM: Extended GSM
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GSM900:
E-GSM + P-GSM

GSM1800

GSM1900

R - GSM

GSM450

GSM480
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° TDMA
+— 960 MHz
959.8 MHz | 124 “ﬁ .
25 MHz 1 23 Downlink
200kHz | | .. 112(3|4|5|6|7]|8
2
935.2 MHz | 1
¥ 935 MHz

Data burst, 156.25 bit periods = 15/26 ms = 576.9 us

915 MHz

914.8 MHz
45 MHz Delay

separation *

200 kHz |
890.2 MHz J

*— 890 MHz

Uplink
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012 3 45 6 7 01 23 456 701234526 7

RX RX RX

Frequency
Spacing

! Time
Spacing
3 time slots

Adjacent cell 1 BCCH l

Adjacent cell 2 BCCH
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o TDMA

Hyperframe = 2048 superframes = 2,715,648 frames = 3h 28m 53s 760ms
0 1 2 2047

Superframe = 26 x 51 = 1326 frames = 6.12s S—

0 1 2 25

0l1]2 yﬁ 50
7

26 multiframe = 120 ms P 51 multiframe = 235 ms

0(1]2 25 or 0|12 50

TDMA frame = 120/26 ms = 4.615 ms

D‘1EE455?
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< BCH 51 235.6ms

\%

0 1 2 3 4 5 6 7

< >
TDMA 4.615ms
T Information F| Traing Seq. F Information T G
3 57 1 26 1 57 3 82
< 577us >
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o — Timing Advance)
MS2 MS2
MS1 t MS1 2t
"4_96
MS1 100 012/B45/l6701234 567
20
3 > D0 12|3456701234567
< [
= >
‘ 01234867012345 6 7
MS2 10 RX R
20 012/3456701234 567
2 X T

0123456701234 567
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o Timing Advance)
S > <
MS1 100 m 012/845/l6 701234567
20
3 . ) 12|3456701234567
< |
- >
‘ 01234586 7012345 6 7
MS2 10 Km RX R
20 012(3456701234567
2 T T

0123456701234 56717
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2

MS|
2
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o burst
Information F|Training Seq.| F Information G
3 57 1 26 1 57 3 8.255
. Fixed Bits (all ‘0’) . G l
b3 142 3 825!
BS Information Ext. Training Seq. BS Information G
g 39 64 39 3 825
Mixed Bits Training Seq. Mixed Bits G
3 58 26 58 3 825
Sync. Sequence | Information G
8 41 36 3 68.25
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- Tall bits

- Stealing Flags

- Information bits

- Training sequence code
- Guard bit)
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< n < n

Slot n Slot n+1 Slot n+2
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° (FB)
S (SB)

TDMA
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o (AB)
o (DB)

BCCH
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- TCH

- BCH
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- BCH

spectral power density

1 ' i frequency
939.8 MHz 940.2 MHz 940.6 MHz
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- CCCH
CCCH

PCH

RACH

AGCH
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- DCCH

- SDCCH

- SACCH

- FACCH
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51

BCH CCCH T30

51

RACH T30

26

TS

TCH SACCH
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20 ms blocks

-

Speech Coder

l 260 Bits

Bits Ordered

| 260 Bits
50 132 78
Very Important Bits _
Class la Important Bits glther Iﬁ'ts
Class Ib ass
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o
20 ms blocks
Speech Coder
l 260 Bits
Bits Ordered
260 Bits
50 132 78
Very Important Bits _
Class la Important Bits Other Bits
Class Il

Class Ib

: | 20 ms blocks

Speech Coder
¢ 244 Bits

Preliminary Coding

v

Bits Ordered

260 Bits
50 132 78
Very Important Bits .
Class la Important Bits 8|ther I|3||ts
Class Ib ass
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o
260 Bits in
Class la(50) Class 1b(132) Class 11(78) (13Kbit/s)
A |
Class la(50) |CRC(3) Class 1b(132) Class 11(78)
Re-ordering \
Class la Class Ib hgss la Class Ib Talil Class Il
25 66 3 25 66 4 78
AN

/
lHaIf rate convolutional code

378

78

456 Bits out
(22.8Kbit/s)
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> G, (d)
di —— 1 2 —» 3 > 4
> G,(d)
1 2
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e DTX DRX

Discontinuous Transmission(DTX )

>

>

>

Discontinuous Reception(DRX )

>
> IMSI
>
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MS VLR/MSC AuC/HLR
§C SR;ES
A8 i A3
RAND
K/ \ RAND Kc SRES /‘ >\
| SRES Ki RAND
N/ é \ ;
A3 SRES
| T_> +
Kc
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Location Area

Location Area Code: 26

Location Area Code: 27

\A Location Update
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MS LA)
MS LAI

> MSC VLR

» MSC VLR

LAI
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> MS “ ”

> MS “ ”

> MS
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MS

TCH

VLR

MSC

BSC

BTS
MS
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» MS RACH
» BSS AGCH “ "
. ” MS
> MS
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- MS (MOC)

o AN

© U1 W
1

=

o

GmMSC

m[m
2
o
0
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o

- MS MTC)

1, GSM

2, GMSC

3, HLR

45 VLR MSRN

6,GMSC MSC

7, MSC

8,9

10,11 \*%‘)/ - @/

12,13 1112

14,15 17

16,17

MS
B
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P BSS/MSC
< Immediate
AssgnTent [ =— 18
- sbccH i Paging-Respen
< ététhfgstl[catlon BeCH
5 Authentication >
< Cipher Mode Response
command Cipher Mode >
Completed
<+—Setup SDCCH
< Assignment SDCCH
Command .
Assignment
Completed
< Connect
Acknowledgement
< Data >
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MS BSSM SC
< Immediate -
— ~ spccH i gg’gfee;;"ce >
< g:thueenstltcatlon . spccH
i Authentication >
< Cipher Mode ' Response
Command Cipher Mode .
— Completed
SDCCH Setup >
_ .
<+—Altert
Assignment
< Command
Assignment >
Completed
<4+—~Connect
Connect
Acknowledgement
< Data Ddtd. >
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GSM

ETSI GSM

GSM 11.10 Mobile Station conformance specification.
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1)

2) GSM
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GSM900
Power Control Level Reference Level Power Power Power Power Power
(PCL) Class 1 Class 2 Class 3 Class 4 Class 5
0-2 39 dBm +2dB +2dB
3 37 dBm +3dB +3dB
4 35 dBm +3dB +3dB
5 33 dBm +3dB +3dB
6 31 dBm +3dB +3dB
7 29 dBm +3dB +3dB +3dB +3dB +2dB
8 27 dBm +3dB +3dB + 3 dB +3dB +3dB
9 25 dBm + 3 dB +3dB +3dB +3dB +3dB
10 23 dBm +3dB +3dB +3dB +3dB +3dB
11 21 dBm +3dB +3dB + 3 dB +3dB +3dB
12 19 dBm +3dB +3dB +3dB +3dB +3dB
13 17 dBm +3dB + 3 dB + 3 dB +3dB +3dB
14 15 dBm +3dB +3dB + 3 dB +3dB +3dB
15 13 dBm +3dB +3dB + 3 dB +3dB +3dB
16 11 dBm +5dB +5dB +5dB +5dB +5dB
17 9 dBm +5dB +5dB +5dB +5dB +5dB
18 7 dBm +5dB +5dB +5dB +5dB +5dB
19---31 5 dBm +5dB +5dB +5dB +5dB +5dB

© Rohde & Schwarz - GSM
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GSM1800

Power Control Level (PCL) Reference Level
29 36 dBm +2dB
30 34 dBm +3dB
31 32 dBm +3dB
0 30 dBm +3dB
1 28 dBm +3dB
2 26 dBm +3dB
3 24 dBm +3dB +2dB +3dB
4 22 dBm +3dB +3dB +3dB
5 20 dBm +3dB +3dB +3dB
6 18 dBm +3dB +3dB +3dB
7 16 dBm +3dB +3dB +3dB
8 14 dBm +3dB +3dB +3dB
9 12 dBm +3dB +3dB +3dB
10 10 dBm +4 dB +4 dB +4 dB
11 8 dBm +4dB +4dB +4dB
12 6 dBm +4dB +4dB +4dB
13 4 dBm +4dB +4dB +4dB
14 2 dBm +5dB +5dB +5dB
15---28 0 dBm + 5 dB + 5 dB + 5 dB

© Rohde & Schwarz - GSM
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GSM1900
Power Control Level (PCL) Reference Level

30 33 dBm
31 32 dBm
0 30 dBm
1 28 dBm
2 26 dBm
3 24 dBm +3dB +2dB +3dB
4 22 dBm +3dB +3dB +3dB
5 20 dBm +3dB +3dB +3dB
6 18 dBm +3dB +3dB +3dB
7 16 dBm +3dB +3dB +3dB
8 14 dBm +3dB +3dB +3dB
9 12 dBm +3dB +3dB +3dB
10 10 dBm +4dB +4 dB +4dB
11 8 dBm +4dB +4dB +4dB
12 6 dBm +4 dB +4 dB +4 dB
13 4 dBm +4dB +4dB +4dB
14 2 dBm +5dB +5dB +5dB

15--29 0 dBm +5dB + 5 dB + 5 dB

© Rohde & Schwarz
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I 1 |
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FaWAVANS

rl_l_illllll‘!lF
Tl 1% ME 1T 1R i@

T

bl L2 = 1T 18

1%
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RX: BER
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BER RBER
. Loop A LoopB
. / /
Demod\ <]<j:|\| Mod PRBS Gen. |
Speech Channel : Channel
Coder Coder : Coder
Mod Demodl Compare |

MS under test I CMU
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Fast BER

. Loop C

. GSM /

<]<j:|d Mod PRBS Gen. |
Speech Channel |

|
Coder Coder |
|

Mod [>|II>> Demodl Compare |
| MS under test I CMU
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Power Ramp

Does the burst

Burst in Timeslot n~~ correspond to
4 9
Power the structure?
P
Bugst _Power Ts7 informationbifgy 2> 2% V57 information bifd] B
Har‘r‘lplr‘lg ! raining Sequ 3| g .25
T=Tail bit F=Flagbit G=Guard Pericoda
- 2
Time
Length
4 T
Time g4 1me
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GSM

. Spectrum due to modulation
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Spectrum due to modulation

Spectrum due to switching
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Spectrum due to switching

© Rohde & Schwarz -GSM

©2002/ H.LJin/ 71



GSM

ROHDE &SCHWARZ

Amplude

Time
(Time Slot)

Amplitude -~
P - -=~~" Timeslot5
-/—’—’- ~rl e mmelo—-~ -7 Timeslot 4
,——-—’—'—;, S --=--" Time slot 3
~~=--z-""Time slot 2
-“Time slot 1
Time slot 0
ARFCN ..... 5 6 7 8 9 10 Frequency
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Spectrum due to switching
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o
RxLev RxQual
(RxLev) (RxQual)
RxLev RxQual BER
0 0% to 0.2%
63 > -48dBm
1 0.2% to 0.4%
62 —49 dBm to 48 dBm
2 0.4% to 0.8%
61 —50dBm to 49 dBm
3 0.8% to 1.6%
............ . L 6% t0 3,904
2 _109 dBm to —108 dBm 610 3.2%
5 3.2% t0 6.4%
1 —110 dBmto -109 dBm
6 6.4% to 12.8%
0 <-110dBm
7 12.8% to 100%
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