Telekommunikatsioon R Siisteem

(side) SGnumi alikas -> sidekanal -> sgnurmi saaja TTU telekommunikatsiooni ppetool Side (IRT3930)
‘ sigis 2014 /ver 1.0/

Tuumvérk -
(Vask)juhtmepaar ‘
Padsuvark ‘
Koaksiaalkaabel ‘
Vérk Juhtmega tihendus
Valguskaabel ‘ -
— laadija Toitehaldus Patarei
Raadiotihendus
Satelliitside ‘
Andmeedastus ‘ Ringhaaling ‘
* Teenused Meediavoo edastus ‘ Mobiilvérgud ‘
Heli Rakendus- Ekraan/
Kéne edastus ‘ Raadiokohtvérgud ‘ protsessor sOrmistik
Antenn
1Pv4 paketi péis (20 B) IPv6 paketi péis (40 B) TCP segmendi pais (20 B)
Ver [IHL [TOS (8b) [Total length (16b) | |Ver |Traffic |Flow Label (20 b) Source port (16 b) Destination port (16 b)
(4b) [(4b) (4b)|class Sequence number (32 b)
Identification (16b) |Flags |Offset (13 b) (8b) Acknowledgement number (32 b) Juhtme- Side- "
(3b) Payload length  |Next  |Hop Data |Res ulafple [s [F [window (16 b) " Transiiver
TTL(8b) ‘Prot (8b) |HCS (16 b) (16b) (";eba)de’ (ng;t ofset|(6b)  [R|C [s |5 [V i lides protsessor
Source Address (32 b) (@) Gk [H]T NN Thunderbolt
Source address (128b) Checksum (16 b) Urgent pointer (16 b)
Destination Address (32 b) Destination address (128b) /
\ UDP segmendi péis (8 B) /
S t(16 b Dest port (16 b
Ethernet kaadri pais (14 B) \ report( ) / est port( )
MAC dest (6 B) [MAc src(6 B)\[ Len (2 B) Length (16 b/ Checksum (16 b) Seade Seade
A KLIENT SERVER
| Sénum = e e e Rakenduskiht
Segmendi pais I Andmed segmendis == =———] Transpordikiht
Paketi pdis Andmed paketis =0 |meme—e——— Vorgukiht
I Kaadri pais Andmed kaadris (min 64 B, max 1500 B) CRC =1 Kanalikiht
| Bitivoog N Ediisiline kiht Kirjuta kiri Pane Kiri pOSti q Umbrik b Ava Loe kirja
\ (sGnum) Umbrikku postkastis Umbrik (sGnumit)
Pinge
3V
1 B (bait) = 8 b (bitti) Sends Radio . Envelope Receives
1 Kbit/s = 1000 bit/s 2v Envelope . Selective
; : message P carrier P R P demodu- P message
1 Mbit/s = 1000 kbit/s 1v . modulator receiver .
signal system late signal
ov
andmed 01 11 10 10 00 11 11 01 00
Ilepenaer Cucrema Cenexk- [omyuaer
. Hemony-
CUTHAJ P Moayasrop P panuo- < TUBHBIN > CHUTHAIT
JIATO
Tegid: Tudeng: (coobmmenue) HOCHTEIS HPUEMHHUK p (coobuienue)

Avo Ots, Marika Kulmar, lvo Muirsepp



log,2 =0,3010
log,y3 =0,477
log,5 = 0,699

Py,
1dB=10-log,, —
sisend

P
1dBm=10-log,,——
10 i

Amplituud=3

[y=3sin(x)+1

Y=0,587G + 0,299R +0,114B
U=0,493(B-Y)
V=0,877(R-Y)

Video f;=13.5 MHz
kvantimisnivoosid 256

13.5 x 8 =108 Mbit/s

YUV 4:2:2=>216 Mbit/s

1850

1900 1920 2110
w00 2050 2100 200 2s0 wi

2 x 60 MHz FDD

tilesliili 890 ... 915 MHz,
(1710 ... 1785)

allaliili 935 .. 960 MHz,
(1805 ... 1880)

duplekseristus 45 MHz, (95)

kanali ribalaius 200 kHz

Bitikiirus kanalis 270.833 kbit/s

Kanaleid 124 (...374)

GSM TA (kaugus tugi-

faasinihe 45°

G.711 64 kbit/s

G.728 16 kbit/s
G.729 8 kbit/s
G.723.1 6,3kbit/s

u(t) = UysinQrft + @) Uy = Uy /N2

() = i) u(t) = (DR = “2;)

O—
Yown

64 kbit/s, ITU-T G.711
diskreetimissamm=1/(2F yax)
Diskreetimissamm 125 ps,
kvantimisnivoosid 256

ult) k'andev—
signaal

i(t) moduleeriv
signaal

amplituud-

VUV

moduleeritud

¢

0000 0100 1100 1000

0001 0101 1101 1001

0011 0111 1111 1011

0010 0110 1110 1010

sinasinf3 = 1/2 [cos(a — B) — cos(a + B)]

cosia = 1/2 + 1/2 cos2a

Poordusviis TDMA/FDD jaamast) TA= 0...63
dB/k Sagedusala 2,4 GHz 1g?
m
102 L kaugus | Sumbuvus
\ dB,
‘.’"'. '-“ | (dB) 102
[T 100m | 80,2
10 i
[ 200 m 86,2 ¥
I '~ g
4 500m | 942
1 u
A 1km 100,2 -
Y, I 2 km 106,2 —Q‘—. BPSIKfQPéK
107 . 0, ! —&— &PsK
4 N 5 km 114,2 | T 1EPSK
.005 —~ Wl g 5 M0 1z 14 15 18
12 5 10 20 50 100 200 500 Szgedus 10km | 120,2 Baltlak®)
(GHz)
2400 - 2483,5 MHz, e.i.r.p. 100 mW, S S
. P (4md) (4md)
5150 - 5350 MHz, (200 mW, ruumis) L=l =T
[ 5 [ 10 ] 5470 - 5725 MHz, (1W, ruumis/dues) LA ¢
Ca 1 e 1
2]
Jelefon 5o ADSL ilesliili
—‘ - _ - - _: —1 - {modem)
2412 | 2422 | 2432 2442] 2452 | 2462 | 2472 Lok
2417 2427 2437 2447 2457 2467 2484 q
ADSL allaltli
iz
huolek 4 80 90 198 1104
rahuolek paars‘;s' Jargmine
n 5 kuni 8 andmebitd L1vdi2bitt start Discrete Multi-Tone (DMT) — jagab alamkanaliteks,
0 - ;-1--1--1--1--1--1--1-;1 Stopp kanali ribalaius 4,3125 kHz
Voo |
1J_:__-_-_'.__'_-_'_--'._-'.-_-_':".!

S
C=W—log2(ﬁ+lj

S — signaali voimsus (W)
N — miira voimsus (W)

Inimesele kuuldavad helid
20Hz-20kHz
.

. I . f(Hz)
0 10k 20k
FM raadio edastatav signaal
100Hz-12kHz
. I I I . f(Hz)
0 10k 20k
AM raadio edastatav signaal
100Hz-5kHz
. . I . . f(Hz)
0 10k 20k

Kdne telefonis
300Hz-3,4kHz

‘f max = 3AKHZ = [l eciimine 2 6,8kHz

L f(H2)

0 10k

20k

00150 250 350 450 S50 650 750 850 saate ajastus (us)

V.21 - 300 bit/s
V.34 — 28,8 kbit/s
V.92 — 56 kbit/s

Free Space Loss = k + 20log(d) + 20log(f)
k=32.45, d[km], ffMHz]
k=92.45, d[km], ffGHz]

-

RARRRAR
£ I I I
bit 10 kbitls

AAAA R A LT

signaali levikiirus = sagedus - lainepikkus
valguse kiirus (c)

7 41 235 329 423 517 611 705 799 vastuvdtuajastus lainepikkus (1) =
P @ raadiosignaali sagedus (f)
3-108
c=3-10% [M/s] > = 7
1
. . 1
n,sin®, =n,sinb, R
[0
. . 1 "o,
5 n, timbris J.___z'___,
Mz n, kiud 0 Ty
- Ky
3x10 MHz 11 MHz 3x10 MHz - ple S,
T 1 - 0, P9,
790 allalili - 821 832 leslili 862




