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Mobile communications: from 1G to 4G

Generation

Device

3G~ 4G~ 5GHY "G

Specifications

1G

Year early80s
Standards AMPS, TACS
Technology Analog
Bandwidth -
Datarates -

2G

Year 1991
Standards GSM, GPRS, EDGE
Technology Digital
Bandwidth Narrow Band

Datarates < 80-100Kbit/s

I

Generation

215 " GenerationfT .

Device

Specifications

3G

Year 2001
Standards UMTS /HSPA
Technology digital
Bandwidth Broad Band
Datarates up to2 Mbit/s

-

Intama Wides s

MoV

4G
Year 2010
Standards LTE, LTE Advanced
Technology digital
Bandwidth Mobile Broad Band
Datarates xDSL-like experience
1 hrHD movie in 6 minutes
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Comparing 4G and 5G

10 ms X Latency Latency g <1 ms

7.2 Exabytes/Month :% Data Traffic Data Traffic ;_-% 50 Exabytes/Month (2021)

1 Gb/s ‘? Peak Data Rates

Available Spectrum I/ \ 30 GHz

Connection Density 1 Million

Connections/Km?

3 GHz |/ \ Available Spectrum

100 Thousand Connection Density
Connections/Km?
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6.765-6.795 MHz BITEMLTE RS Eay

13.553-13.567 MHz G - fERE LR mEIr ok

26.957-27.283 MHz S ER NEEmEr—ERRE T

40.6640.70 MHz % . WEFRBHETHEBEHATE
433.05-434.79 MHz B -
902-928 MHz
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— » 24GHzAZBIHERIISMERE -
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2.400-2.500 GHz (2.4G)
5.725-5.875 GHz (5.8G)

24-24.25 GHz i

TVE#E2 AGHZIEER I -
61-61.5 GHz {FTE2.AGHZSRER
122-123 GHz

244-246 GHz
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1920 1935 1940 1960 1980
BEEE E— EEATA
B1 EARFCN 75 EARFCN EARFCN 300 thERE
2100MHz 46 175 EARFCN 500
EARFCN 25 | 36 4G EARFCN 275 | 36
2110 2115 2125 2130 2140 2150 2170
(15MHz) (5MHz) (20MHz) (20MHz)
1710 1725 1735 1755 1775 1785
B3 SEAFEX hEHE BESE hERE NA
1800MHz EARFCN 1275 EARFCN 1400 EARFCN 1550 EARFCN 1750
1805 1820 1830 1850 1870 1880
(15MHz) (10MHz) (20MHz) (20MHz)
2500 2520 2540 2560 2570
B7 BEZE hESE BHEEE hERE
2600MHz EARFCN 2850 EARFCN 3050 EARFCN 3250 EARFCH 3400
2620 2640 2660 2680 2690
(20MHz) (20MHz) (20MHz) (10MHz)
885 895 905 910 915
B axoe sy | TAms | A
900MHz EARFCHN 3550 6 | YA =
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1 1
930 940 950 955 960 X 7]
(10MHz) (10MHz) (10MHz)
703 713 ?23§KEF?23 748 ° 7 0 0 MH =z
B28 DmAEE BEBE e aEXIX
700MHz |  EARFCN 9260 EARFCN 9360 0435 EARFCN 9560 o 900 MH:z
758 768 778 783 803
(10MHz) (10MHz) (5MHz) (20MHz) ® .Z 8 0 0 MH z
e« 2100MH:z
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5G NR(New Radio) , 3GPP Release 16 :

5G Radio Access

|

Tight interworking “NR”
No compatibility constraints

U

]

LTE Evolution

“Existing” spectrum “New" spectrum
—_— [}
1GHz 6GHz 100GHz 1GHz 6CGHz 100GHz
Below 6GHz Above 6GHz

New spectrum below 6GHz
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3GPP define "NB-I10T"” & “"eMTC” for Low Power devices

¥ AN - AENEAS

mm v

Data rate Battery life  Voice Latency Coverage
NB-I0T 200kb 10 N <USD'S <20 km
) <200Kbps years ° 1s (module)
5 5~10 Yes <USD 10 y
eMTC <1Mbps vears 100ms-1s  (module) <20 km

10 <USD 5

i- <20 k
Wi-SUN  <3.4Mbps years No 10ms (module) 0 km
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NB-IOT

LoRa

Sigfox

Wi-SUN

Zigbee

Wifi

Bluetooth

B

433 -~ 868 - 915
MHz
ISM Bands

900 MHz
ISM Bands

315433490 -

868 * 915MHz
ISM Bands

24GHz
ISM Bands

24GHz -~ 5GHz
ISM Bands

2.4GHz
ISM Bands

20Km

20Km

20Km

10Km~20Km

100m

1Km~3Km

15m

EE=E

200Kbps

300bps~50Kbps

100bps

300K~3.6Mbps

250kbps

54Mbps

1Mbps
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FAE team

aeneas_fae@aeneas.com.tw
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