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Millimeter-wave overlay HetNet for 5G

—System level simulation for spectrum assessment—
Kei Sakaguchi, Tokyo Institute of Technology

© Millimeter-wave overlay HetNet for 5G
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Mobile traffic grows exponentially every year and cur- Ultra high speed Viacto B

rent cellular network cannot deal with this traffic explo- mmW smalleell BS ] ! Sm%lﬁ%%l)l BS
sion. In order to overcome this problem, many research- I :

ers try to achieve more than 1000x higher system rate by e ..

using ultra wideband millimeter wave technologies. 5 i /*\

Millimeter-wave HetNet architecture
» C-plane/U-plane splitting

» Next generation CPRI interface

»+ C-RAN (Cloud RAN) driven network

- Ultra high speed mmW smallcell basestation

| C-RAN

» Which band in mm-wave frequency is suitable for 5G?

@ Spectrum allocation status in US, EU and JP
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® System level simulation
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By using our developed system level simulator, —32.6GH: (BW: L 6GHL) g/ —RSGHEV LG 0
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1. System rate gain vs Number of smallcell BSs
2. System rate gain vs Average traffic demand
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Parameter Value . Z=--"""" . . . . . o IR
Number of macro BSs 7 (evaluate: 1, interference: 6) O b ofmalicas 0% 10’ Aver;gz e value [/Cumrlltoialue] 10’
Number of smallcell BSs 0-80 / macrocell System rate gain vs Number of smallcell System rate gain vs Average traffic demand
Bsa”te””ju*:fe“::fza;f/ smalD = ;“Og ;”“ Although coverage becomes narrower as carrier frequency
Number of BS antennas (macro / small) 471 increases, the difference of total bandwidth is dominant in
Number of UE antennas : the result of comparison with number of smallcells. Addition-
Macro ISD 500 m . . . . . .
Antenna beam pattern SoPP / 110 ally, the difference of the system rate gain is very big in high
Antenna gain (macro / small 17 dBi / 25dBI@60GH? traffic case. Therefore 66GHz band (@) which has 20GHz
D PerEr (e J emel) 46 d8m / 10 dBmy/channel bandwidth should be selected for the future 5G cellular net-
Average traffic demand 62 kbps/user / 62 Mbps/user

(current / 10 years later)

work.



