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CONCEPTOS DE RF



— Rango util de RF

Bandas de Frecuencias

VLF LF MF HF VHF UHF SHF EHF
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—  Antenas
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— Perdida en el espacio libre

Una onda se define como una variacion de una magnitud en forma periddica

F=Plldx r) F=Pilldx /')
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— Espectro de radio

Espectro de radiofrecuencia

Nombre Banda Frecuencia Lonqgitud de ondar 7 Uso
<3 Hz 100000 km |

iExtra baja frecuencia (Extremely low frequency)ﬁ ELF j3—30 Hz ;;100.000—10.000 kmh No se utiliza en radiofrecuencia
:Super baja frecuencia (Super low frequency) SLF '30-300 Hz 10.000-1.000 km | Comﬁnicacioncs submarinas
| Ultra baja frecuencia (Ultra low frequency) ULF :300—3.000 Hz T1.000—100 km C omunicacibncs militares secretas
| Muy baja frecuencia (Very low frequency) VLF 73—30 kHz '100—10 km :Comunicacioncs militares y gubernamentales
rrBaia frecuencia (Low frequency) LF ?30—300 kHz ?10—1 km | Comunicaciones aéreas y maritimas
| Frecuencia media (Medium frequency) MF 7300—3.000 kHz §1 km—100m Radiodifusion

Alta frecuencia (High frequency) HF 13-30 MHz 1100—10 m Seguridad, defensa, o. corta, radioaficionados

Muy alta frecuencia (Very high frequency) VHF |30-300MHz  |10-1m e
'Ultra alta frecuencia (Ultra high frequency) UHF |300-3.000 MHz|1 m — 100 mm wc"iSi6";;}f};ﬁ:’:ﬁ?:.ﬂfﬁfi:,‘? Deseos)
HSuper alta frecuencia (Super high frequency) . SHF .3-30 GHz ?100—10 mm Television via satélite, radioenlaces, radar
Extra alta frecuencia (Extremely high frequency) EHF 130-300 GHz  |10-1mm Radioastronomia, radar alta resolucion
V | 7> 300 GHz T< 1mm



— Vinculos de RE punto a punto
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— Vinculos de RE punto a punto
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Figure 2.2 Radio wave propagation




WI-Fly BLUETOOTH
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—  WI-FI

802.11b
Wireless

speed of
11Mbps

1999
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—  WI-FI

Year Ratified

Operating Band

Channel BW

Peak PHY Rate

Link Spectral
Efficiency

Max # SU
Streams

Max # MU
Streams

Modulation

Max

Constellation /

Code Rate

Max # OFDM
tones

Subcarrier
Spacing

1897
2.4 GHZ/IR
20 MHz

2 Mbps
0.1 bps/Hz

1

NA

DSSS,
FHSS

DQPSK

NA

1999
2.4 GHz
20 MHz

11 Mbps

0.55
bps/Hz

DSSS,
CCK

CCK

NA

NA

1999
5GHz
20 MHz

54 Mbps
2.7 bps/Hz
1
NA

OFDM

64-QAM,
3/4

64

312.5 kHz

2003
2.4 GHz
20 MHz

54 Mbps

2.7 bpsiHz

NA
OFDM

64-QAM,
3/4

ge

312.5 kHz

2009
2.4/5 GHz
20/40 MHz

600 Mbps
15 bps/Hz
4
NA

OFDM

64-QANM,
5/6

128

312.5 kHz

2014

5GHz

20/40/80/160
MHz

6.8 Gbps

425 bpsiHz
8
4 (DL only)
OFDM

256-QAM,
5/6

512

312.5 kHz

2019
(Expected)

2.4/5 GHz

20/40/80/160
MHz

10 Gbps

62.5 bpsiHz

8

8 (UL&DL)

OFDM,
OFDMA

1024-QAM,
5/6

2048

78.125 kHz



—  Alocacion de canales
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— Evolucion tecnologica

(a) Single-user MIMO

(/( )> 551 551-4
\ ) 552
553
$S4
Modulation and coding schemes for single spatial stream
. Data rate (in Mb/s)[®!
MCS | Modulation  Coding
et e i 4 20 MHz channels | 40 MHz channels ' 80 MHz channels 160 MHz channels
1600 ns GIcl | 800 ns GI | 1600 ns Gl 800 ns GI | 1600 ns Gl | 800 ns Gl | 1600 ns GI | 800 ns Gl
0 BPSK 1 |8 |86 |16 [172 | 34 36.0 68 |72
1 QPSK 112 16 172 33 34.4 68 721 136 144
(b) Multi-user MIMO 2 QPSK |2/ 24 258 | 40 516 102 108.1 204 [ 216
3 16QAM | 112 33 34.4 |65 68.8 136 1441 272 282
4 16-0AM |34 |49 516 |8 1032 | 204 216.2 408 432
$51-2 5 64-0AM | 213 65 68.8 [130 1376 | 2712 2882 544 | 576
((( ))) SS1 6 64-QAM 3/4 73 774 146 154.9 306 324.4 613 649
\ s §S2 7 64-QAM | 506 81 86.0 | 163 1721 | 340 3603 681 | 721
SS3 SS3 I 8 256-QAM | 3/4 98 1032 | 195 206.5 408 4324 817 865
S84 o 256-QAM | 5/6 108 147|217 2204 | 453 4804 | 907 961
S4 10 1024-QAM | 3/4 122 1290 244 258.1 510 540.4 1021 1081
1 1024-QAM | 5/6 135 l1434 |27 2868 | 567 600.5 1134 | 1201



— Bluetooth

e Protocolo disenado para transmisién digital de corto alcance, originalmente como reemplazo de la
conexion serial RS-232

e Rangode frecuenciasde 2.2 a 2.4 Ghz.

e Utilizalamodulacion FHSS

e Rangode conexiénde 0 a 100 M (dependiendo de la clase de dispositivo)

Class
(mW) (dBm) (m)
1 100 20 ~100
1.5
10 10 ~20
(BT 5 Vol 6 Part A Sect 3)

2 2.5 4 ~10
3 1 0 ~1

- 0.5 -3 ~0.5



— Bluetooth

Wireless devicaes, streaming rich Devices that connect with both, Sensor devices, sending small bits
content, ke video and audio. The center of your wireless world of data, using very little energy.



TELEFONIA MOVIL



— Telefonia Movil

Radiobases: Arreglo de 3 antenas direccionales con
una apertura angular de 120°, cada una con su

respectiva frecuencia.

» Celda: Zona de cobertura basica en la se

divide una region con servicio movil.




—  Telefonia Movil - Frecuencias

e Norte America: 600, 700, 750, 800 850, 1900, 2100(AWS), 2300 (WCS), 2500, 2600 MHz (bands 2, 4, 5, 7, 12, 13, 17, 25, 26,
29, 30, 41, 66, 71)

o Latinoamérica y Caribe - 750, 850, 900, 1700, 1800, 1900, 2100, 2600 MHz (bands 1, 2, 3,4, 5, 7, 8, 13, 17, 28)

e Europa - 450, 700, 800, 900, 1500, 1800, 2100, 2300, 2600, 3500, 3700 MHz (bands 1, 3, 7, 8, 20, 22, 28, 31, 32, 38, 40, 42, 43)

e Asia-450, 700, 800, 850, 900, 1500, 1800, 1900, 2100, 2300, 2500, 2600, 3500 MHz (bands 1, 3, 5, 7, 8, 11, 18, 19, 21, 26, 21,
31, 38, 39, 40, 41, 42)

o Africa - 700, 800, 850, 900, 1800, 2100, 2500, 2600 MHz (bands 1, 3, 5, 7, 8, 20, 28, 41)

e Oceania - 700, 800, 850, 1800, 2100, 2300, 2600 MHz (bands 1, 3, 7, 12, 20, 28, 40)


https://en.wikipedia.org/wiki/Advanced_Wireless_Services
https://en.wikipedia.org/wiki/Wireless_Communications_Service

— Telefonia Movil
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— Telefonia Movil
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—  Evolucion de estandares moviles

GSM IS-136 * Mainly circuit switched, with packet-
switching introduced since GPRS

&1 / G * Based on TDMA (and CDMA for CDMA
One)

S

e Circuit and Packet-switched
e (Primarily) based on wideband CDMA

CDMA-2000
(by 3GPP2) W-CDMA —~  HSPA

o All IP flat architecture with evolved
packet core.

* Based on OFDM and MIMO
4G

<
—
=
S

I

|

| N\ e Cooperative processing

1

: LTE 3GPP

I Advanced ) ¢ Based on massive MIMO, Small Cell

. - oSO _Faini\/_ I \/ and centralized processing techniques
-i/ ¢ Integrated wire and wireless full IP

SG networks




— Vinculos Satelitales

Satellite




— Vinculos Satelitales

Maritime Navigation AM Shortwave VHF TV UHF TV Satellite/ Radio astronomy,
navigation aids maritime radio, FM radio, cell phones, microwave radar landing
signals (e.g. loran-C) radio radiotelephony navigation GPS telecommunications  systems
aids
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