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Mobile communications: from 1G to 4G

Generation Device Specifications Generation Device Specifications

3G~ 4G ~ 5GHY "G,

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

S WM.

3G

218 " Generationft

3G

Year 2001
Standards UMTS/HSPA
Technology digital
Bandwidth Broad Band
Datarates upto2Mbit/s

uuuuuuuuuuuuu

4G

Year 2010
 Standards L T Advanced
Technology digital
Bandwidth Mobile Broad Band
Datarates xDSL-like experience
1 hr HD movie in 6 minutes
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簡報者
簡報註解
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Comparing 4G and 56G

10 ms E Latency Latency E <1 ms

7.2 Exabytes/Month 24* Data Traffic Data Traffic :;..'y/ 50 Exabytes/Month (2021)

1 Gb/s . = Peak Data Rates

3 GHz |m Available Spectrum

100 Thousand Connection Density
Connections/Km?*

1 Million
Connections/Km?

Connection Density [
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6.765-6.735 MHz BT EREMATE  REfEa

13.553-13.567 MHz FEME R o JE S e 4 D M EE S O] £

26.957-27.283 MHz SEH  REEBET—ERIERHT

40.66—40.70 MHz = B AES E T AR 5 TR
433.05-434.79 MHz B0 -
902-928 MHz

ISMAE ES 7 25 Bl AU AR XE I A 45
— ° 24GHzAZBIHERVISMERE -
RUEEESF ~ WIFISEZ A% - 190

2.400-2.500 GHz (2.4G)
5.725-5.875 GHz (5.8G)

24-24.25 GHz
SEER | -
61-61.5 GHz IT’EEZAGHZ/EEXJZ
122-123 GHz

244-246 GHz



簡報者
簡報註解
ISM = Industrial Scientific Medical
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5G NR(New Radio) , 3GPP Release 15 :

5G Radio Access

|

Tight interworking “NR”
LTE Evolution No compatibility constraints

[ ]

“Existing” spectrum "New" spectrum
| |
1GHz BGHz 100GHz 1GHz BGHz 100GHz
Below 6GHz Above 6GHz

New spectrum below 6GHz

3GPP Release 16 is coming soon (2019/End)
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3GPP define “NB-10T” & “eMTC” for Low Power devices

m v 2

Data rate Battery life  Voice Latency
NB-1OT kb 10 N <Usb> <20 km
- <200kbps years 0 1s (module)

5~10 <USD 10

Yes 100ms -1s

<20 k
years (module) 0 km

eMTC  <1Mbps


簡報者
簡報註解
 5G技術帶來的絕不僅僅是更快的網速，而是將萬物智能互聯成為可能其實，而NB-IoT是5G商用的前奏和基礎，因此，NB-IoT的演進更加重要，例如連續移動性、新的功率等級等等，只要NB-IOT等基礎建設完整，5G才有可能真正實現。 NB-IoT技術為物聯網領域的創新應用帶來勃勃生機，給遠程抄表、安防警報、智慧路燈等諸多領域帶來的創新突破。
3GPP = 3rd Generation Partnership Project第三代合作夥伴計畫 ，是個官方協會，從2G手機開始制定手機通訊相關規格。
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Sigfox ISM Bands A 1005ps 3. BEIRASIgfoxE A REHTS
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1. REE AR
. 920MHz CIE
Wi-sun v 10m~75m 300K~50Kbps 5 oo
4. BT HIE
1 22
Zigbee IS%\)I4I§a|—r|12ds 100m 250kbps 2. BIh%E
3. A#A8BE 158
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