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Expected Application Spaces and Supporting Technologies in 5G

N. Guan
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The 5th generation mobile network (5G) services have already started and many applications as well as new businesses
are expected on it. 5G not only is extremely improving speed and capacity in 3G/4G wireless communications but also
connecting a massive number of devices into internet and providing ultra-reliable and low latency for mission critical
applications. In this paper, these application spaces and related usages will be overviewed and the supporting technologies
will be discussed, especially from millimeter-wave point of view.
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Fig. 1. Internet traffic in Japan.

(Source: “Aggregation results of traffic on the Internet in Japan” , Japan Ministry of Internal Affairs and Communications)
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Table 1. Major specifications of 5G mobile network.

DL: 1 Gbps DL: 20 Gbps 5G spectrum
Peak data rate UL: 0.5 Gbps UL: 10 Gbps
SO J2VELD Sub-6 GHz {1} : C——)> mmWave
User experienced data rate 10 Mbps 1,000 Mbps : 1
Connection density 100,000 devices/km? 1,000,000 devices/km? 2.4GHz 3.5GHz : 28GHz 39GHz 60GHz Frequency
100 MHz 100 MHz, 40{) MHz 400 MHz 2.4 GHz Channel BW
Latenc 10 ms UMD !
4 URLLC: 1 ms :
Reliability . 99.9999% ,
6 GHz A
Licensed band Unlicensed band 100 GHz
NR (New Radio) (& 5 GHIZHKE SNz 4 G LTED# H3 5GIZBIFAEWEANRT ML
WELRLI L VIR T 7 AFMTHSH. £ T5GCHE Fig. 3. Frequency spectrum in 5G.
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Fig. 4. Comparison of small-cell size between 5G and 4G.
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