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- TEEE802. 3cg (L)
SPE4— 7' /L |- T10Mbps (DP-P3@1E % HEBL3 2 Hitk,
F 2 FIFUEIT TDCABV24V DARTE 41T 5 Hiks &6 HE THUE,
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4. EfIREEDES

e a5 & [EN HEMS, AMI (UAN) TERPIEE L 95729121, ECHONET Lite 29 7R — M9 245N
b5, WEEL LT, A —%F v b MAC, IPV4/IPv6 DWFRNND T 1 k o Lkt REZ > Z L Ic L v AlREL 72
50

MACYT RLX&

Ja haly R IT— g
(802. 15. 472¥)

L/ E] YL Wi

X 4—1 ECHONET Lite & 0¥ (ECHONET=aYyY—Y7AWEBLY)

@ IEHE(LENA
RGBS EE O EBAEAE(LIL 5T IEC, ITU-T, IEEE Tirhb T\ 5, ITU-T,IEEE D A~— 7'V v REEOY
PE, MAC JE OEREITIFIFEE T LTE Y LE LRI H 5,

— 14 — TR—1064



5. m&EAK

3 EDAAREBAR ETOWBIFE D7D I S 2 5 HEE B 2 U TR T, BEREREOR#IETC T, Zhb

DHEREDMH G R L /NT A —F DREELTON D,

AARENTOEM ZE 2 7HEC, FBEOT TEEYIR/T X — 2 @IREAT ) FRHKRDMARTH L Z L P EE

Th s,
£ 5—1 B\, FEr—7N, BERBEOEELIRNRT A—F
PHY & MAC J& Bl
FANRT A—%
Bl i JE IR A VERSHEMERE D REL, (R, BT (HHulgk, B
7 A R T T E K RN L) 2B L, WYl 2840 2 L3R
H 5
KIEE ) PSD ~ A 7 TEH EIl=
T Xy U T ARG WTFNORBEHEARTH F ¥ X BRBHIRA TR
2550 )53 (OFDM/Wavelet) LSBT D2 FHTRUVMEERE ~O RIS 153
BT LT R U 7RG AN LT D,
) ) | EELH RIMIZR DT 3K 2.5dB SNR R 25355
V7 %y U T EF SR ) .
I 125 3 JLBE AN 72 D,
LDPC/Turbo 7% LDPC/Turbo £ 5358 V) FTIERE /I3 R W\ AME BALER

A0 ETIET

Y—KyuoE %5 (RS)
+EHIAHFFH (CC)

P RKEV, RS+CC IFEFTIERES)2S LDPC/Turbo £F
FIZH DN, B ERBEEITD I, — IR
PLC, [RIMZ%, BASARRE CILATHE, Peffik PLC
IZIEBENE L T 5,

ITU-T #)% G.9955, IEEE ££¥E P1901.2 & [ # Z i\
TV B,

FREHERE

AUV AMEE R BT L D A— R FERY R L
Gy T v LR E R DS BRI B (LT B F v
IZxE L THE,

A 2 —THRE

A LV AMEE R R %,

~NVFRy 7 (VU L—)

Ry T N—T 47K

BAOELERR 2 L 72K PLC S RUZ L D AMI
T I RAVAT ATA—HENRZVEE (16 AL
RRRE) IMATH D, BEELTY /— RUTO
BAIIE, VTR THERRILLE TR,
ENOJRHHE PLC FRTiX, METIEHROVAN, Z
DOHBENR D T ENHEE LU,

AES-128

AES-128 3 —fRIZEH & 5,
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7

. BEEREEREO L

(AL 1)

SEHEB
2 135

HHRRFEENT % V72 HEMS, AMIZ R U 7= S % MR 2 N & HNIRRE & L TRBL T H 5,

@

)

©)

EN B D PLC HRB O ATV T 5588 (BIHRE%)
EN BINOBIBRLE S AT MIIEFA EEN R D FTREM R 5 D, F OB A 23 [ — & R 48 (10kHz
~450kHz) Z 92 & . HETHBORBENRET 2720, A LPORIEP LI,
[Fl—Hik & 32 Br 2 Fodfy (BIE%)
3 PLC IZ DWW T ITU-T (28T G.9972 DH T, F7z, IEEE TiZ IEEE1901 OHTHREENZ L 5 7K
T& 2% ISP (Inter System Protocol) 2MIdR{L SN T 5,
R PLC D3fFED L LTiE, G3-PLC (G.9903) IZBWTLLFD ZHDHFANREEINTWD, 2k,
AV U 7 7w (cEIFS) 1280 FREHAIT 2 5RUL. IEEE1901.2 IZFRR S 72 b D TH D,
o JHEEE
o IHFEHOTU T T NTHAEHR

ENFEE S —7 Vb O BB R (Rl —7 1)

ENFEE =7 VR Lo —bx Y U — 2 Z3E@ORB L LT, WIEERIEBESH 5, FHZUHFY
YT FH D O ORI ATE & 72> T D, ITU-TEIEG.9960TIdB, C, DOKJAB A A AENT
i FARTRE 72 A I AR & LT, Annex C (AAR(LER) o TEZRShL TV 5,
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1.

I I oTIUTZHRY FNI—YRITEBEEARIZDONT

[FLHIZ

%5 1EBICHEV T, HEMSSRPAMI (UAN) . BEMS, CEMSDO A7 5¢, IoTICE TIAR LY 72y hU—2Z

1% & O WML RUTBE LTS D, 5 1T RERICBIRO 54 £ LT, B 2 1077, BRGMEIC
DWW, H Ttz T, 2 2T, ER O FRESYA DRI L TR T 2,
2. BEKAXOMER
21 Wi-Fig=
211 BREOME
Wi-Fi (wireless fidelity) {%. Wi-Fi Alliance |Z &~ T IEEE802.11 U — X (802.11a/802.11b/802.11¢/802.11n %)
R U7- R LAN BEERIE OFE AL BsketE 2 583E S 7= 2 & (Wi-Fi Certified) 27797 7> R4 TH D,

WIE R T S IEEE 802.113 U — R & FI ] L 72 HERRBE &R O R A HERME S 12OV T Wi-Fi Alliance CRIEICA
il < ERMR) 12X - CRESNHIITIT, Wi-Fin SOMARTFTSh 5,

Z D% 2013IFIAEHEAL L7= TIEEE 802.11ac) DHE(LAR & LC, #HE(LE IEEE CREXEFHFEHR) ©
BRI N—7 (TG) IR\ THENEA TWDH DN TIEEE 802.11ax] %, HLWHEEAEZESINL TS,
Fo, R LAN O RRMEA XD ERM K, Wi-Fi Alliance 2MERR LAN & HBIZ R 5720
FL0AIZH LWIEOF &4 L, IEEE 802.11axfAY % [Wi-Fi6) . ©F b M4 LANO 6 IS 7= H& &
L7-. [RIFEIC 1802.11ac) BLfhi% TWi-Fi5) | 1802.11n) &g [Wi-Fid) LIREN 5, Th L VRO D IEEE
HIIZHOWTHERX TRV, & LT 1802.11g) X wi-Fi3) . [802.11a) I% Twi-Fi2) . 1802.11b]

X TWi-Fil) EFEENR TV D

WEOBE & LC, IEEE 802.11axDfh, FFEd5ziav i L <
BiLl7, TNHOEBEIZONTE2 — 1ITFT,

®|EEE 802.11ax  ( Wi-Fi Alliance DFBFE7' 127 Z AT [ Wi-Fi6 | )

@IEEE 802.11ah  ( Wi-Fi Alliance OFBFET 727 ATiE | Wi-Fi HaLow | : 20164FIZIEHE(L A2 T L7, BE
A7 M LTEBETHLIN I E O IHEEHOEBN L H Y . ERTIEELZEHEL T,

@IEEE 802.11ay  ( Wi-Fi Alliance OF8iE~7" 1 27 7 A TliE TWiGig)

Z 2018

FREHLTETWD, BUF, HLWEHKIZONT

# 2—1 IEEE802.11 D&

b5k FIARREE Hz) BEEEL—F Bl Wi-Fi Alliance FEFR
802. 11 2. 4G 2Mbps 1997 £ 6 B

802. 11b 2. 4G 11Mbps 1999 £ 9 A Wi-Fi 1)
802. 11a 5G 54Mbps 1999 £ 9 A Wi-Fi 2)
802. 11g 2. 4G 54Mbps 2003 % 6 B Wi-Fi 3)
802. 11n 2.4G, 5G 600Mbps 2009 &£ 9 B Wi-Fi 4
802. 11ad 60G 6. 757Gbps 20125 12 A WiGig
802. 11ac 5G 6. 933Gbps 2013 % 12 A Wi-Fi 5
802. 11ax 2. 4G, 5G 10Gbps 2018FTHAFZ Tk Wi-Fi 6
802. 11ah 920M 10Gbps 2016 & Wi-Fi HalLow

& Wi-Fi AllianceME#ichd () 2 EBFR
— 17 — TR—1064



212 Wi-Fi & £EFLAN OER
Mk LANJ (IEEE802.11 Mk D IERE LAN) & TWi-FiJ 1, AREZRNERDHDTH S, Wi-Fi CERTIFIED
7 A2 RBICRRT DT OITITRBIERBRE Z T AT 2RERH VD | TR R I TWRNE O TWi-Fi) Tl
72\, Wi-Fi Alliance 3 ¥ 7= WPA version 1 f14£1% IEEE 802.11 ® KZ 7 b & 4 L L7zfEETH 0 IEX 0 IEEE
802.11 & ILEHEIZIT 72 > T D (WPA version 2 13 IEEE 802.11 i/ LT\ %),

2.1.3 |EEE802.11b
WFFAETHA D 24GHz ISMHF ORI ZMA T 5, AARENTHHATE 2F v 14808 . H0EEEK
2412GHz @ 1ch 75 [F] 2.472GHz @ 13ch % T 5MHz %70 1-13ch L [M2.484GHz M1l4ch Diitlach Th
2o
2L, —OOF ¥ RRORED 22MHz ThH 2720, THR L THBE TE DHART v 2803 4l L7205,

2.1.4 |EEE802.11a
S5GHzff D JE B E s 2 FAT 5, AARENTHHTE 2F ¥ FVILL T O Y

%% 2 — 2 IEEES802.11a F|AERF v R/ K

24T F I E5FIA & (FILERE GHz)
W52 36, 40, 44, 48 X 9.18, 5.20, 5.22, 5,24
W53 52, 56, 60, 64 bs 5.26, 5.28, 5.30, 5.32
W56 100, 104, 108, - - -, 140 O 5.50, 5.52, 5.54, - - - 570

2.1.5 IEEE802.11ac
5GHzH D JEE A =R A L. HAREN CHMHTE %25 ¥ */VIXIEEES02.11all[F U Tdh %, IEEETOIEHE(KIZ
0IM4FEIHIZE T LTHY ., EHGFXK0LMEL, F v FAEOYEK,. MIMO (Multiple Input Multiple Output)?> % k
U — A8 K, MU-MIMO (Multi uSeermowﬁm: . BREHEE O b EEI L TWA,
Wi-Fi7 74 7 VAL X BDBREE2 T = — R0 THD SN TE Y | 2013456 H ICFRGEN BAE S FvizWavel & |
20164 I ZFRREBAA T TE O Wave2 N FFET 5, Wavelld, A b U — A% i3 & K3, MU-MIMOA %} TSU-MIMO (Single
User-MIMO)D &, F ¥ R /UIRITHRRKBOMHZ T, i KHEUR AT 1X1.3Gbps Th 5, Wave2id, A bV — AT
K4, MU-MIMOxtiG, F v 1/VIEIEER160MHZ T, e R EMuE E1E3.5Ghps & 75 Z L ARF ST g

2.1.6 |IEEE802.11ah

10TTA) 1T DEERLLANEIAS & U T20164E9 712, BEFFEA o 7 5 O 7 GHzHF 50 3 A B8 i 50k % 1 1 3 5 R Ak
ELTHET Uiz, fEKD2.4GHz, SGHZH IEFRLANIZ Fhit L C, ifFHEEt oYk, AEME. FRESRHOILR
XD ENAEEL M D, HHIRIEIZIMHzZ, 2MHz, 4MHz, 8MHz, 16MHz®JHE T, 1IMHz, 2MHz~D G723
28, 57 UXOFDM T, (miZs i X 1IMHzIE CT150kbps & 72 5 RIABLTH 5,

802.11ahi%. Wi-Fi HalLow & W9 4 Ei721 T < o HEREIZERLLAND S C . BB D74 B3 2 LB /20
[Ty I 48] OBOBAOER LAN [FEOHK CTH5802.1lack W A XA ALbDTHD, ik
B ©802.11acOMBE DEE Y v v 7 A% 110 (XU rmy 7) 2L b 0T, BEHEHS BHLAND X
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INCHBLORWITTIIHE A — MREBETRE T, EHRLANOF » F IR0 600 B0 ZE)3 722 < 2l
ENZ L SN TBY ., IABHFHFINLTND .

LU, BURFIA 5 EWK O EHEHR T 5920MHz H a2 FIHT 5720 OIEHBINE > ThianZ &b 4
BERCICIT 72 BRI 72 &~ & #2980 572, 20194E5A 1 HIXEN TOEFFEREHD TN D,

2.1.7 |EEE802.11ax

802.11axi3802.11ac7> LM HEIZ DWW TR E R N T T\ 5, 7272 L[AI802.11a/ b/ g/nfac &\ o7z
(BB I HEIL S D HERR & O FALAMPEIIRER STV D . 2020.10807E, FENICBIEEERETT5 (KRIh
%) RL &Aoo TnD, FRRICERBEINNEE ST 5,

L SaE I ZANV AN

5GHz D R EHT © L 2B T& 720> 72802.11ac & 1X B2 Y | 2.4GHZH L SGHZH Dili 5 (/v F /30 F)
TIEANARETH D, AT AU RCLVFIATES T v XU TER LT 25, F7224GHZH I
S5GHzH; & bR THE I TB NS OO, I S —FiFAIZIA,

0T7 /34 ATlX, KEOT — X & @illskd 5 L0 b, VEROT — X RN Bk 2 FigMA 1T
DT, 802.11axTIX, 10TF /N RITIF2AGHzZA &2 HI D BT, SO T —ZREEE L MI L T 57 /3 (T
II5GHZ &2 HIV Y TH, L5 IV FMNAREICR D,

& BRI ESEIZ% o (OFDMA)

AFAF O T b AR D THIFHE 2 E VO OFDMAIL, H—DAPDF ¥ F L 2 EERN/ID Y Y —2 2=y |k (RU)
BT S, RURBEEOZ—WICRHNT A2 LT, B (2—YHRNSAP~D F—FKE) L TH (AP
b —FRA~DT —Z 1) O TEEOT A X LAPE FIBICEBETE 5 X5 TE 5,

@ Target Wake Time (TWT)

TWTIZAP L o —FHRE ClET 54 4 IV V2 FRIICRET 2HMA TH D, APIE—HHGAR & Hfe
HEAITUSN, AV —=TREIZTE D, 10TT 3 ZF—ROIC, 7 — L OEE B2\, fil
FAw— M—FEXZ v NI, [KET—F% LAIZLEZ 77 RICEET LT THEODLGAEPIZEALETH D,
TWTOMRER 5 &, BESIXHERRANOEB R E N T T 4 v 7 ODROEEIHICT — & 2%+ 5 L5, A
TV a—VEMRDT, Xy NT— 7 ORMIE E 22— TN 2Dy 7 ) —HEBHIBOE T 2 R Tx 5,

2.1.8 |IEEE802.11ad/ay (WiGig)

TR, FREOGRHELZEIETERONE VD DN WIGIgEBIR T 2 4 W0EHE T, ToiRE: LCidEE
JE 1920X1080 7 &/ (Z7/VHD) OBEZ SR CTRIZ LIz, L E 5 BN TH -7z, LA L2007THEYSEEOEET
1%, TIEEE802.11n] T &Mk L CR R CTEHIRETH -7,

IREEE & B OO DIIEZ I DT, DF W Ry L a— RO IEZ LTIk Z kT 2 —FDOFRE
X, FIHT DA E25 & LFA2 L ThHES O ZEND60GHZE ZFIHT 27 AT 7 RBgG Lic, DA
13O0 508, 1 DIZ60GHZH L -2 E TRy @3 5 EE S (57GHz~64GHz) Z#HUiL 5 DT, H—DHE
TANR=LRTNEWS FERH D, Fio. FIATE 2EEEHDIENOT, e a—F 0 7% L7 T
HYEREEH LTV, SAH CHE L CH D & IEEES02.11aciT F ¥ 1 /b ¥ 72 0 20MHz D #dsk 72 D 1T %) L,
IEEE802.11ad TITHALHIIZ T ¥ F /LY 72 ) 2.16GHZO HHK & IR T & 2, #0052 70X, IR L2 EF
fEEHE 100751272 5,
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T AU v b & LUTUTEROEERMN NI L Th D, MEHORVRE URE TR KR A — ML ThEE
AIHEEAS, BANEICR W CIREERPF BRI U ClfE REEIC /e o C LRV, BERMB L L CORERBHI10 A —
FVELRC, FEARLANE LT D 72 DIIIBER B D, 727 L, VA YLV RAT 4 AT LA RAEEZ TGS, EE
OFFNIERMER N &V S R — ki Th o 72

ZOEERBEOF D IV & b > T, WIGIgD BRI ITNEFR 22, 201242 TIEEE 802.11ad-2012) & L TABH L7z
L AEER b OO, HERLL 83 e, Wireless Gigabit Alliancel 22013451 H (ZWi-Fi AlliancelZ W IX A4 &
NTEY ., BEIZWI-Fi Alliance AWiGigD 7 B E—1 3 VU HTH-> TV 5,

IEEE 802.11ad DX D#IME & LT, 20154E0 DAEHE(LIEED A E -~ 72D A TIEEE 802.11ay] TH 5, 2020.1087E
Draft 5.08% [ % . 2020 T AR E D TECTH Do RN Z2EANIZIEEE 802.11adIZ#T\V 23, FEIRIR
LS LV HIEEE 802.11ad D B B EIRHE A (1L L CTHEBLANNITIZMEY B L72 &V 5 OB FEFITEY, B
28GhpsTREE DISIEHEE & | HARTH 1004 — M OEFERRE (BN T 5 RiE LK) 0FEHTH D, 28Ghpse
WO DI, FEFEMEOSKEME (7,680%4,3208° 7 /L, 60fps, 24bith T—) DY T A A MEEEAMELTEY ., #
FERERIIXIOMSLAINICIN 2D & LTV D, Trllil TRt B A E LT 5,

® MIMODZEHELE—LT7 4+ —3 7 OFIA

& 256QAMDFI

® FyRIARUT 4T OF

2.2 Bluetooth A=
@ HlkoiE
Hmh S EmERE OB OSSR T, B EZEOES REROCD L0 EITIOIHEREND, YT
VoV, AT IBM B L R) | FT HEOSIZ L - TERE S, BETOHA T e — ¥ — {3
L7poT5%, IEEETOMMAIL. IEEEB02.151TH 5,
24GHZE ZEA L TPC (EIZ/— Xy ay) HEOv v A, F—FR— REiX
7 4 . PDATOSCFEHRE A1 & Vo 7o FLig g {Rs V@T/&/vrﬁi&ﬁﬂ,yﬁ BIE 21T ) AiRIcEA E T
W5, OSILA Y TiE, LA v1I~2T5%8%T 2,

“ﬁ
m\m
U-H
nv
T
(/)
N
4
[
-

l

@ IRIERUK A
1998 4E(ZF% 3T &7 [H{A TBluetooth SIG (Special Interest Group) T, RO —FiEENOHER SN D A /8 —
{=2£ M TBluetooth A2 I Y £ & O DIFERFEEZHKT, Vv b M —2 7 0 NIRRT Z#E £, 2018
AR T34,465¢L (FEILT A VU 34%, 7 V7T KIFEPHE36%, I —rm v X - L - 77 U 729%) ASA1L1I5OWG,
T00P), ZEZ - WGBIMEHHIF2,012Mk & 7e - T 0 | AERSKE, BIE. WRICIY A TND,

i

® A
JABEAR Y B AR T NIRRT
KB IR v B 712D T o IRE (2402~2480MHz) O HIZIMHZEIZTIE O F v RV &R E L, JEWEL
Ay ¥ 75 (FHSS : Frequency Hopping Spread Spectrum) (2 & W . #)1600[E O F ¥ /L) 0 2 2470
BNOWEEITY, o, F¥ VT RUVRIEA LR,
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@ (XA

# 2—3 BENA—T g ITBIT A GREEEEGR

WER | N—=Va v FextFRimE . s i
(+OPTION) (EYIFY) O SIS e
1999.7 | 1x 723.2kbps/57.6kbps 432.6kbps 1.1 KR
1.2 : SHRLAN & O TR 2V Y A
Fhic
2004.11 | 2.x 723.2kbps/57.6kbps 432.6kbps
2004.11 | 2.x+EDR 2178.1kbps/177.1kbps 1306.9kbps Enhanced Data Rate (EDR) #3801
2009.4 | 3.x 723.2kbps/57.6kbps 432.6kbps
2009.4 | 3.x+EDR 2178.1kbps/177.1kbps 1306.9kbps
2009.4 | 3.0+HS 24Mbps 802.11 PAL, High Speed (HS) % B0
2009.12 | 4.0 1Mbps Bluetooth Low Energy B/
2014.12 | 4.2 1Mbps A0IZHRT TV r—va v T —40
FE AR EE AN b (260kbps=650kbps)
2016.12 | 5.0 Bluetooth Low Energy | 2% O"MbpsiI ek v 2= fREfkED
DF —H L— k) 100m, 125kbpsiFEEIEHEL3400m & 72
2M/,1M/500k/125kbps | o7z, A vy ¥ a gy F U —Z I b RS
2019.1 | 5.1 75 MR ERE & B0

AL BIPVERIS RV IAE N TN D
Bluetooth k&1L 72 B /8= 9 N2 X » THIEARMICIZH T B2 Fo0, 472 3> (EDR. HS) 72 &I
OWTHIEINC RSN HEE L 70D, F2, N—=Va T, IR C 7 7 7 A s LT D%

b D,
@ (ZiEiRRfE
o <BR/EDR> <LE>
® [V 7XA] [ ] [FREE] [Hi77]
@® -classl 100mw 100m 100mwW
@® -classl5 - - 10mw
@® - class2 2.5mw 10m 2.5mw
@® - class3 1mw im 1mw

ERBE(H D7 T AL D,

X2 VT 4R E
W 51k : Bluetooth”’ @ 7 7 £ /L (GAP : Generic Access Profile) (2 CHERR DEEREFRGEME BAL 21T > T\ 5,
RV ETIEIL, ATS =7 —FT1E (FEC : Forward Error Correction) (Z T3l TV, 13— hFEC, 2/3L— b
FEC. M@ % (ARQ : Automatic Repeat reQuest) 72 &03d %,
Bluetooth®> & % = U 7 [T TREDERIZ2BME X IT /2 > T B,
BRI RIATLCY v X —E AR T D,
c CBH T T A VR Y 7 R0 BEROR AL ELT S,
F 7=, BluetoothiZ %, BR/EDR(Classic) & LE(Low Energy) > —FE¥EH D EEML S A3 7F7E L, Classick LETIEE ¥ =
U7 42OV THENZIUR R DB RE STV D,
< Bluetooth Classic D54 >
s T Y T =R FEITRA & U T, AR RIFIERE B LEME b FTRETE DY, EhE AW cEE T
=i G AR
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- X7 U 7 HRITIE PIN (2.0 LART) & SSP (2.1 LABR)A 8 243, PIN (ZBEICEE IR S IVAEHIED T D721 I0s%
S>TW5D,

+ SSP E— R TIL JustWorks(RBAE7e L), F7=1% Passkey Entry, Numeric Comparison, OOB ®-X7 U 7 Z8iE %
9,

cHFE T Y X AT E0 B, 42 BETIEA TV a L LT AES-CCM 2381,

<Bluetooth LE D34 >

« X7 Y T =R AL OLEMIL, T 31 A D 1 — /L (Broadcaster/Observer/Peripheral/Central) & 7 ~ U B = — k
@ J& M (Privacy Feature)lZht 9,

« X7V 7 )UTIE LE Legacy (4.1 LARI) & LE Secure Connections (4.2 LA 238 %,

- X7 U > 7 F8FET Bluetooth Classic & 1FI1F 4k, 7272 L LE Legacy Pairing Ti& Numeric Comparison % V78
— F L7V,

c BT AT RAIE AES-CCM Z 1,

[Privacy Feature| XISFEHEDOLA . GLET FLAZAWDL Z & THHET FLADORB ML TE 5,

WEEGE : HUR, BluetoothiZi@{E T BEABEM S E-7-<E) 200HBBAIEL THE E WD Z L2,
Bluetooth 4.07°5, LEDHBEZEH LIZbDEr T v 7 ELEOmFZHEFHLIZHLORHY, n I TASTHND
L9127 5T 5, BluetoothZ #5# 9 2B AR T 2 A —H—1L, ZO220HED EH L2 ERT 0%,
ORBIZ L > TRDTNBDTH B,

€3 Bluetooth’ €)Bluetooth” €) Bluetooth’

SMART SMART READY

(Z£) TBluetooth] : 7 T v 7 OH%t (Bluetooth 3.0% )
(1)  TBluetooth SMART] : LED A5t
(£) [Bluetooth SMART READY] : 7 73 v 7 . LEMF%ti
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2.3 ZigbeeA=H
@ Hlkgos
— %I Zighee & FEIEI T 5 HEHLE(E B IXIEEES02.15. 40 W HLE /MACKE % N — R & L 722, 4GHz 1 D T R4
BA oy b U — 7 OFERER RS T, B E HI{A D Zighee Alliance73Zigbee PROE L THE L7 b D TH 5, Zighee PRO
IEBEEOH HIEHEEES - K2 A OB » > 2 5T, Xy hU—7 hARR Y=L LT, A% —, Y U— (K
HiE), Ay vakhAR— b5 & THSLOMARERIEX DI ENTE S, o, @I58 XK K250kbps &
Bluetooth<=°UWB (Ultra Wide Band) %5 & b _XTIERWH OO, KIEEE S COBENFEFE T, KA F TOE AN
HCT&E D, F7-Zigbee Alliancelx 7 7V r— a A G E0SIV A Y &SR &+ HRFRFEZRAE L TV D A b FF
Mo—>Th b, K211, Zigbee Alliance N TRHLT 2 HFHK Z KR LIZbDTH D,

\( \( \( (. . )
dotdot zigbee | smartenergy || rf4ce jupiterMesh

Remote Control

° Zigbee7 T — a1y Smart Energy . .
72V Dotdot '?zagﬁee Cluster/l.iabjary) & input device
profiles
Zigbee PRO .

MAC || te@xvb2—2 IEEES02.15.

(Bluetooth, 1
PHY Wi-FisF) IEEE802.15.4 (2.4 GHz) IEEE802.15.4 IEEE802.15.4¢g
B Sub-GHz (800-900 MHz) (2.4 GHz) (Sub GHz FSK)

VAN VAN J

Zigbee PRO

(Zigbee Alliance 7~ — A ~2—2 [Zigbee Technical Presentation] % 235 (Z{Ek)
2.1. Zigbee Alliance 2323 2 BT

Zigbee Alliance D % v b U —7 LA ¥ OFMHIEIZIL, 24CGHZEE T A v ¥ =% v b T — 7 12k L 72 Zigbee PRO,
FEA YT RANNT A AT I181E Orfdce, 7 5 4 &M B TIPV6 & 6LOWPANIZ T L 72 Jupitar Mesh
WD, Zighee PROICIZN v T U —RETEZF LV —n—_2F ¢ v 7 CHEIfET % Green Power by the Zigbee Alliance
T ZANNEEN, Zigbee ProxtiGHEER MONI/OFF A A » FPRMt v —7e PRI &SRS,

ZigbeeD T 7Y r—3 3 v LA ik, HliELight Link (FREAREZR). Home Automation (5%). Retail Services (A —
—7p EEIRE ORi). Building Automation (B /VEBERIE) 72 EOBEEOMERI T n T s A VEREL, Y7 v A
NVRICREREZ AT L TV, a7 7 A VOB =— X3 & E - 72 Z LI LT, Zigbee Cluster Library
(ZCL)& U CHIEBEEFTRE/R 7' 0 7 7 A M —Ab L7z, £72. GCL%ZJTIZ, Zigbee PRO7Z(} T72 < Thread, Wi-Fi,
Bluetooth7g & DEFEIPLR v b U — 272 b X5 T HDotdot & BEST 7Y r— 5 VIED T L— AU — 7 & 20184F I
L, L7 w77 252 L D, B IEMAOERBERSE 7 £ 12xfE LZigbee PROTHEI{ES % Smart

Energy by the Zigbee Alliance 3EK D A< — b A —F —ETERHAIN TV

@ [FEHEHIRSHIAR
20024 IZFRSE S 7= Zigbee Alliance®, HlTIME DR E, WML, B L OERHEERE 217> T\ 5, Alliance
BT, FEFEEYEH L CAlliancediEH 2B 5 T & % Promoterss B 23204k, HAHIMS DI - 1B TE 5
Participants23974t. 5ERk L7-fEAkE 2 B IR T X 5 Adopter231764k, #2934k (20204E2 H Bife) <. 1530 ELL L2)s
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HEM LT 5, 20194 KIZAmazon, Apple, Google, IKEAZ: & D RKTFAPromoterx B & LTS L7= Z & T BT
IMEMNZ & 5

@ LRI E A~— TV v R~OHEMH L~V

ZigbeelX, HEMSHitZ H.la b L2 5, ~LVAZ T RFUEa Y, R—LA— kA —1 3 i CIChgla < FI A
ENT&7z, A~— K7V v FIZE LTI, Zigbee Alliances Hl» & 72 o THERESR E % 1 5 72 Smart Energy Profile 2.0

(SEP2.0) FdbKkDA~— 7V v FEUSICHIE LA — ARy NT—Z [T OT7T 7 ) r—vary7a halLT,
IEEE P2030.5 - Standard for Smart Energy Profile Application Protocol & L “CZigbee Alliancen> % 3Bt L CTHEAE(L X7z,
JupiterMeshiZSEP2.0, A—~— h A —X —SZ[@A)F 72 IPveX R DRIk~ LT 7 v TR T CTH 5.

—7J7., Zigbee Alliance CiZigbee PROCE){E$ %" Smart Energy by the Zigbee Alliance” 711 7 7 A L DBAZE &t T .
WADBEISIDA~— N A—F—ETRAI TS

® loT~DiEH

Zigbeeld A — A, B/, BARIEZ E TR S TE 72130, IE4EI3Zigbee Light LinkiZ b L 72 BEEA 2 B3k E T
t v b L. Amazon Echo PlusiZ#Eii &N 572 &, kDA~ — bR — 2B RO—HEH - CTE iz, £l0TOEKIC
£EVN, Thread, Bluetooth, Wi-FiZg SIPR— 2 DIEHRFIH = — AN 2 TE& 722 &b, ZhvE TEBNCEGEL TE 7
Zighee 7 7'V /r—3 = % Dotdot & FES R Y L— AT — 7 12— ARIbL L, $EKDZigbee PRO XfIGDT 7V r—3 3
YPFRy NU— 7 THEWET D HEAITHAS ORI A 4hd 72, X HIZ20204F1H 12, Amazon, Apple, Google, Zigbee
Alliance 3 Zighee AllianceN 2 Connected Home over IP WG % #% & L. Amazon Alexa, Apple Siri, Google Assistant 7¢ &
EHIMED D DT NA AFBEOLIET T v M7 4 — LRABICE T oA —T A S X — RO - BRIZH T
EFE LT,

2.4 Wi-SUNAZ
@ HlkOE

Wi-SUN /30T B MR {5 B IEEES02.15.4 THLE ST 5 57 8 A7 JRI B4t & IV 72 Smart Utility Network
(wmﬁﬁmﬁﬁ@%ﬁﬁfké [EI R A 72 BRI TR O Wi-SUN Alliance 8 IEEE802.15.4g% X — A [ZIETF72 £ D[E
BRARIERRS 2 RIS A G DETT 1 7 7 A 0 EFESH AR EZRE L, IS U7 BRI &
B LT BRI RGER 5 2 TV, ZHICE D, A= —RRR - TH v F R & — TG T 5 EHRx
v NU— 7 B TE D,

Wi-SUN Alliance 3 fBFED RS & § 5 DiE, PHY () B, MACIE, 3L UO*y hUV—2ET, 77 ) r—va

(B ORI 2 M A G DT IR 7 0 7 7 A VAR ERBIET 1 7T &AL L T D, [X2.21%

\M&M??%Tyxwﬁﬁfu774»%E%Lt%@ﬁ%éwwamMWET@EEWM5%fﬁméﬂTw
DY TEAMTEIRHEEN S, 77V r— a v OBERLEFEOBIFSEIICH IR LIz O &, ks,
F ¥ RVHE 7R & ARG DR TPHY 7' 0 7 7 A VEHLE L TV 5, MACIEIXIEEES02.15.4¢% X —A & LT, 7
TV = a VTR T A — 2 ERERCE BN TR EOFSREDZRIR & | 1E (Information Element)iZ & 2 Wi-SUN
JHOYLiEMRE 2 HLIE LT\ 5, IEIXIEEES02.15.4 TRUE S AU/ A0 AL HEHE FTRE A AR RETLIR D F BT, EFREEHE I HEL
L2NHLBNMFIREZ EZTEALDOTHD, * v bV —7 JBIXIEEES02XCIETF T EBAZHE L S L 72 HR(AECE N
BEHEARENS, V=T 47, T UAR—b, ©Fa U7 470 EONIEREEHAEG 8 THE R TEe 72
fiire 7 7 A VHEEEZREL TWD,
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HAN FAN JUTA RLMM

7Y | (BIL—b HEMS) || (RY¥—hA—H—, (FLA—=BY2T) | |(non-IPEH—NW)

AY—FT4)

PANA 802.1x U-Bus Air

ubDP uDP
NW RPL

IPv6 IPv6

6LoWPAN 6LoWPAN 802.15.10

MAC IEEE802.15.4, 4e
PHY IEEE802.15.4g (Y77 800MHz, 900 MHz7)

(Wi-SUN Alliance ZABR1E & % 5t /B
o X 22 Wi-SUNTIA TV ADEM o774V

Wi-SUN Alliance® =72 i 7' vt 7 7 A WMAZIZLL R 3 A %0

»  HAN (Home Area Network) :
BR—bXy NT—=JRFOT a7 7 A VT, 77V r— gL LTECHONET Litex ¥ 7K— M5,
EHNEIttDA~— A —=F—0OB/L— MIEH SN TV 51T, HEMS, £floTR EICFIsh TS
IPV6TA—T 4 7425V ) =Ry U —2 ZETE 2130, U b— (PR SEMEB rIRER A Y —
TR BRI LTV D

»  FAN (Field Area Network) :
A= T AT DOTTT 7 ALT, IPV6TIL—T 4 VI ARER~ALF Ry 7T A v 2Ry NI —7 &t
HTExDH, A~v— 27U v ROAMI (Advanced Metering Infrastructure, HARDA/L — MAY) LT 722 i

RAFE I SICRIH SN D, BINREOHIRT Y 7 2 3—F 2135, IPHGEOT 7Y r—va U HRFIHTE

%o 2019%F2 7 70 & KIE O HAT U HIE LICRRRE T 1 7T AR L TV D,

»  JUTA (Japan Utility Telemetering Association)
NPOIEANT L A —% U v ZHEER GBS QUTA)REIE L7 L A —2 U o 7 HiBEHE U NATT OPHY/E
BROMACE IR T 5. IEEEB02.15.4 #Hlkg 2] L 7= L iirfiAk, Wi-SUNT Z o 77 A LIUTAR /) L T
FERAR A BEE L, 2019MF5 H IR CRRGET n 7T L &K L, #REEOXMRITMHTHT A « T eI -
KBHEDAV— h A —F— 1 U F\ZHET HEFME, BLOENOLZHERT T M X, EV2—1VETH
%

»  RLMM (Resource Limited Monitoring and Management)
non IPFL D~ )L F 7k » 7 #{E J7 ¢, IEEE802.15.10 (Layer 2 routing) 2 -N— A & L, BB CIEEED W
—T NN ATILNT Ry T AyvaRy NT—7 ZRET DI0TV AT L7 ETOMMEZREL T\ D,
20202 A BIEHARSR Eh CRGET 1 7T AIRER SN TR,

@ IEHEHUKHIA

201243 2% L S AL 7 [EIRR A 7 R R O Wi-SUN Alliance 78 A AL B4R & A GRAE A #2fE L T\ 5, 20204F2
BIET, BIES A 2 /N—0Cisco, Itron, Landis+Gyr, NICT, A 2n >, ARxH AL 7 bu=r A HZ, Trillantz
ITU O, 264 ELLENBH268HIERSIML TV,
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@ EHERILEAY— NI Y v R~DHEH L~

Wi-SUNI$20204E2 H BI/E, HAN, FAN, JUTADRERE Y 2 7T L& L T D, EiE7 n 7T LAOXGEO
JERR. RLMMEDH 72727 1 7 7 A L OHRRRE 2 E 51T > T b,

A~— b7V v RIZBE LT, Wi-SUN HANIZTTCHE#£)J-300.10 TECHONET Lite[f) i 7R — A% v b U — 7 3@{5A
& 7 x—A (IEEE802.15.4/4e/4g 920MHZ ) | & L CEWNERLIh, ENEIS0tOA~v— kA —4% —
TB/V— MlE RS E LCERA S iz, Wi-SUN AlliancelZ X 5 & 20084 o845 23Wi-SUN HANRERE & B i
L, Av—hA—F—|ZEEINTND

Wi-SUN FANIZA~— K 7' U v~ RDOAMI (Advanced Metering Infrastructure, HAD Z~— h A —% —A/L— KIH
) T O T 1 7 7 AT, 200950 B KEMITERAEY 7 7T A% B4R U, S0RMERE N GRAEEZ BUG L TV 5,
IPV6XTIE D~ /VF Ry Ty NT—0 T, HEOT7T 7V r—va U TORANRFREDO D, A~v— A —%—2M
ABITEEIRE DA~ — T 4 OFFIRECKTHEZ TV D,

HAN & FAND &5 T, R C500 5 & DT /A ARFIH I TWVWAD, (Wi-SUN Alliancers — A2— 202043 A Hi.
1)

@® IloT~DiH
Aw—hFKR—b, Av—F T4, A= A—F =V TIENA~— TV v RTTVr— a3 TORHANE
EINFEFNHZ TRTND

2.5 U-bus Air

® Al

U-Bus Airid, EICERAE &5 2 L BREER T A « KB A —F OEERLBE RS & L T20094E 0 HNPOIEAT L A —
&2 v RS (LUTF, JUTA, 3555350 Japan Utility Telemetering Association D) (238U THARMET « Yk
R LN TET,

T N =7 EOETOEENEMEESIOL—& —L LTEET 5 L 5 IKEEENIMEICRL Ltk L 2o C
BYIAIERRED T 7 4 v 7 ThiuXRIEEN Y F 7 L% (CR17450002) 2K CLOEMOB@ ATEETH 5,
U-Bus Air2s 7 3= 2 §i[HiZ, OSIZIET /VOMACKHE L LD T, WHEEIZ SV TIXIEEES02.15.49 & £/ H L
TWo,
U-Bus Aird X v MU —27 O REERBIIS0ETHY . *y NT—7 bR —3A vy a2 2BALTWD,

U-Bus AirdD 45 ERRAE B 1T EM R IC AN A v 2 Xy U —2 2 L, BAMRE CO~ AT h v TlEICE N
THEWIBEFEEEZHRL TV D

@ [EUEHUSHIE
WUTAIE, BNO—FT 4 V7 ¢ FEH, A—F—A—h— BEEEA—F—, BEFEHE. 80l EAsm
LTW5b, F7z, U-Bus AirOFH B2 R 35725, Wi-SUN AlliancelZ 33V TIUTA Profile & U THEHE(L 235
THLNTND,

@ FERILE A~— 7Y v RO L~

JUTAIZ, U-Bus Airz 7 A « KIE A — XTI Z Thi & 72 0 ARSEROEMas 72 E R CX DHMSICIRIE L, 220 -
TRERSF Y ROBEFBERYy—EARLE TR — R == XZHIGT DR ERA—F A7 T
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(AMI : Advanced Metering Infrastructure) & U CHEEYHE(LAZHEE L T D, AV— ., BA— F~DIEHDOE TH
EHPHEPTH D,
BT A BEHENRKRKT TH D HAH AL, 20184FEE 1 HU-Bus AirziGH LT7m WA DA~ — h A — % — D
ANEFRT 28 THEHMABREED TWDHZ L&, BRLTWD

2.6 Z-Waveh=
® BN
« Z-WavelZ ¥ 7 X H &2 L2 H0EE SN CTh D, HARIF2012457 A 7 H920MHzH O AN ATRBIZ 72 5 7,
2AGHZHY & b U CRIGEEIES E < . EIERE WO THEEM ZE Y ZATERETES LW I EERS 5,
BfE, A~v— M E—2HBOTS— b U A - B =T NS AL ORAFERE RS D,
- Z-Wave Alliance(X2005E1 A IZRL &N, R—AT 7 /) o V—SHORFLEETHRENE a0 Y=V T A TH
%, BLIR3754:>Z-Wave Alliance A > 73— CHERK S 11, 3,000LL D Z-WavesBiLE#5 &85 28 & % 202048 A B £3) .
- & T OHERITZ-Wave Alliance s & L 72Z-Wave #8370 7T A TOFRAENLE T, FBFE S L7282 1T Z-Wave
a0 IOFERANTREN, 7T K XU =% OO AEAPEDMR T2 D,

® FIEHIK
- I 100 Kbps
257852 GFSK

- BEAE: L3 L30m

- JE
. 865.22MHz (1 > )
- 868.42MHz (I —w v /X HE UAE/ > HR—=N T 7V 71)
+ 869.0MHz (m+7)
© 908.42MHz (T AV HIHF X/ AF a)
+ 915-917MHz (A A7 xT)L)
- 919.7MHz (#[H)
- 919.82MHz (F#)
© Q2142MHz (A=A LTV T/ =a—U—=F L R/TTIN)
© 922-926MHz (HA /&)

Xy NI 3 hr—F 1EHY ., HEK232ED / — N LR TR,

<K 47 — RHpikarfg,

® ¥

< AGHZLL F O i3 (Sub-GHzHy) ZMAT 5720, EHRLAN 0BT L v DY ORBEZIT 20,

s Ay vaxy U= %G
c BN TOMGEERILN 30m 7228, Ay axy NI—7 BBET 5 2 L CHEECESED O REBCHEEE D

v ha—F OEBERNERN ) — Rk LT EET6E,

carbhe—7 1Ablh ., mK232HD /) — N L HEREATRE,
<R 47 — RAHHERTEE,

- AR
< BUEKE, BN 7R & T 1500FERE OB EMI N H 5,
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CAT— R A—H = R AkFa YT A —  Av— PR—ANERE Y S —ER L b A —
hay 2 SRS TS,

2.7 Gwnb: BRHHOERNERRY FT—Y

G.wnblZ, ITU-T SG15 Q454 Cikmm SN TV 5D, GwnbiZ1IGHZLL T Cliz-Wavez f|fH4 25 5L LTEZ BN
TW5,  (EAREHREREIZOWTITURE Y = A2 LY #a s D T D, )
G.wnbDITU-TEIEE (G.9959) Tik., £EHOMELEE (physical layer) & MACKE (medium access control layer) 234
RENTWD, FENSLLTO X S BRI Y TR, #ESNATND,

K2 —4 FEOERANK

Country / Market Center frequency (MHz) Channel Width (kHz)
EU feur 869.85 300
feuz 868.40 400
us fus1 916.00 300
fus2 908.40 400
HK frka 919.80 400
ANZ fanza 919.80 300
fanzz 921.40 400
MY fmy1 868.10 400
IN finz 865.20 400
P fip 951.10 (NOTE 1) 300
fip2 954.70 (NOTEL) 300
fips 955.50 (NOTEL) 300
fip1 Not used n/a
fip2 Not used n/a
fips 926.30 (NOTE 2) 300
fip1 922.50 (NOTE 3) 300
fip2 923.90 (NOTE 3) 300
firs 926.30 (NOTE 3) 300
NOTE 1: Valid until 31 March 2018.
NOTE 2: This limited one-channel-frequency is to be used until the NOTE 3 designations are valid.
NOTE 3: The use of these frequencies shall be valid from 25 July 2012. For more details see the national regulations.

FEANT =T, -5dBmEL LT, LRRIIAEOHHIEE T,
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2.8 HBENENER

@ Motz
TATRAEANREVRA = NEFL L, THEHH COMGEEHAOa I a=r—2a v FERERDDH
DR Ap o B, RN — B A ) IR D BANEE OTEITML T D, 25 LR, [
ENENIRRG ) A3t BHERELIL, MEE TED D —ED M AT Ui MR C h T B e 8%
B b BAURFF b LE LT K O A& BRI TE 5, HMIL, 19894F CEOLHE) ICHIE(L S, J4
ENHEHEOMS (ZEPHES) 1ZIW CHPNTI0MW) LLT ERBE S RICED BT\ 5, OSIL A ¥ Tik,
LA Y1~20T5%4 T 5,

@ IEVESIAKL L JER R
B EES(ARIB)IC CTHEHEREL L TR Y . FFE @O B EE CHIE L T\ 5,
c TV~ A 7 T4322/1806MHZH;
- FETEEEBIM S A~ A 7 T5SMHz#
CBFET VAN AERERE 75.8MHZH
CTLA—=H . Flary =LK TF—Z % 400/1200MHzH;
CERHT VA =X A00MHzH
- MR 400MHZHS
- RNHLARI R 7 — A Amidk R OV IR PG A Y e 9 s 3 1R 400MHZHY
- MHRFEER(T VA~ A 7 &BR< )A00MHzHY
- EBR R T — 2 Sk ak i K OE R A 7 — & HilEE R 430MHzA;
- BENAFRS]  950MHz/2.4GHZzH;
- BEEKE T Y —  10.525/25.15GHz 4
c LV EERERER O VT — {51k 59~66GHz7Y
s JUPET—%  60.5/76.5GHzH

[ ]
Rt

SETE A, A, msiRE, MACKH R
SEH T UL BER ORI X0 ER RS, A &, AR I E I HC & Y 1.2~9.6kbps, 100kbps72
L, BEERES BRI X0 Bt-m~Fkm7Zr Ekkx, £, MACHRITF ¥ U 7k &R XY Eli,

R

@ EHE(LRILE A~— KUy R~DOH L~V

& O B ICHIE S, LTk, 950MHZEE S EID 4 THN TV D A~ — b A—X —[All} T,
ROMHZHHZATT A Z EBREL TR, FHICTAY— M A—F—HA &7 = —R A S, FEAE
nNoobhn, Fio, HEENIHONWT, AF UEML L TEET 2RI 2 EH 5,

@ b= VT FRGE - Wrfk i - RV ETIE
MERRERA . 3 KON LA PIT TEER ML,

2.9 UWBA
[ i
UWB (Ultra Wide Band : #JA#EAR) & FEEH. IEEE 802.15.3a0 & & Z R TH-A M\, Wireless USBOD JE
AL H D, ITHEEECORBEE & MTERHSFTRER 2 & AR E 2 2 BRLEE N TH D, b EIXT A
U A OEFEMN L UTHBE SN, #BM@EELZES (FCC) 75200242 ICREFIHANTFRI EN TS, 7
AV I TR 07 U COM N TR, —XBICII SN - IR 2 v 7z, R s i 1E 23 Al e
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PRI D Z &, MLEIES L —F — OB LR bEDbE TS, MAT 28I~ A 7 miih L HEI U
WO 2N L 5,

s A=FT:

K[E C1E3.1GHz~10.6GHz 2 R FH AT RE, H A Cl133.4~4.8GHz, 7.25~10.25GHz 2 I F 7T BE,

723833.4~4.8GHZOFIFIZ DWW Cid, AR B CWIMAXS & OWIRF AN TIN5 720, thoiElE
JE & O T HFELRRER T (DAA: Detect and Avoid) DA FTH 1T ST 5, (20084K % Tl 4.2~4.8GHz
DOHIRIZIR Y DAAZ: L CHRIAAIEES 5 72)

HLALJE RN 72 0 O b oL GO EREMES BUHIE) - -41.3 dBm/MHz

- EI Y B
22GHz~29GHz

7277 L23.6~24GHZIZ DWW CIX BN K 3 - MBRKIEERE R ECHERA SN A D=0, Z O#Iicxk4+ 5145
EEBZ IR ENEEL D,

R
FERE (FZBRERPE - 200445) : 320Mbps
B . 480Mbps LA E (USB 2.00i@fF8E & A L)
YA
MB-OFDM (MultiBand Orthogonal Frequency Division Multiplexing) : MultiBand-OFDM Alliance (MBOA) 73
HeitE
OFDM%Z & H, 3.1GHz~10.6GHz Dk % 143 RIZ4yEILEIY BT, ZNE5ODmET ¥ 27V
— 71k,
- DS-UWB (Direct Sequence UWB) : & b 11— 7 [l /3 etk
A7V A LT 4 A FREDSARY MIEBIT RO ANA 7Y v 1,
- CSM (Common Signaling Mode: =& -« 7> U v 7 « £—F) Fk
MB-OFDM 5 & DS-UWB s DR 530, M7 OMiE 28, AFIC UL ERE(EEZMACEDO 7 v | =
JVTAT D, 3.96GHzZ .0 E I & 4 5 500MHziE D i N> K (Common Signaling Mode Band) % & .
K 10Mbpste EE il fE & BT 5,
EERE
- HEE B D0
- BEERI R
CEHBURENFRE, 7L, FEEES R < 22D LK MR T T D,
PrERRHORFE R E < AR HemN
PERLL BRSO I I L TEE &7 D
CEEIOMRE O IERECOM A —5 y B
@ &M
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© RS S ROTALE R AN > AT A

TOT 4727 LTy =L X T ROGIRER 2 G L CHEEZ RO D, o — 2 EEARET S 2
LT3R TOMBELZBANT D Z LA ARET, MAEE I3 em £ TRIED AT HE,
cERBREVA Y VRERD AT - YL AT

2.10 PHSAHZH
[ JoEd

SR A & L C, R & XIS B ISR SN TS, a— RLRAEGEZ R CTHERT S &0
IHAT, HARTHIL LIZEFE T AT L TLBEN L —ERINTWD, BIETIE, HEWEHICH I TIA
FEITWAD LIy, hE, # A4, XM FLAETERBES, {HFT8000 5 L EORKNH 5, 1.9GHzH; & FI 3
%o FEHLR OIELE H ) A3 e/ N 20mW~ I KB00MW & /&<, v A 7 B A FRICE D 1 B/ H Y DI 8—= )
7 /N EL LCRI—EEEOBIANES 0D, o, BHFRENPNMEITERa R METE 2720, HFEOH T #
N, EHNEICRERRE TS D,

@ FHE(L IR
A A EP D H

@537
TDMA/TDDTH Y, 1 Zry F32kbpsk oo TW5, AN 1EFEAR Yy FERoTEBY., THEOHELE LT
IZFADPCMAZEH L TW5, F—ZBEICB W TIE, EHEPHSOIEE F v R /WITxt L Tk d % 73 e L TPIAFS
(Personal Handyphone System Internet Access Forum Standard) 233%R7E S 41, 199740 L —E A XT3,

@ x~— 7Yy K~DiEfi

PHSIZ, A b UV« A Va5 FEHARAEREINE L TERSNTEY, OL20HELTT L A—
20 IR SN D,

HAR =2 ~OHEAIFBECIAE > T DHIED, BN 2 =7 (KRB INHIEMHEOE o —FREERE
ETHHEAE LTER STV S,

2.11 WIMAX
@ 5% DA
WIMAX  (Worldwide Interoperability for Microwave Access) & [ZMEHUEE HAEAS TH D, WIMAXIZE 7 2 1
#RlE COM A E RO 72, IEEE 802.16/F 32 & S HIKDOWIMAX ForumiZ & 1 BUSHRUE(L AN HEED B 4L
W5,

@ [E EWIMAX (Fixed WiMAX)
IEEE802.16-2004 #i#% > WirelessMAN-OFDM (7% % U 74§ : 256[& &)  WirelessHUMAN-OFDMIE#R A >

Z 72— AIZHEILL  FEE (FWA)) HiEO WIMAXY— 1 2 & 58,

@WiMAX Release 1.0 (Mobile WiMAX)
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IEEE802.16e #ik&IZ X » THiE « (E1E &7z 802.16-2004 #Hk& D WirelessMAN-OFDMA (7% % U 73k :
512 £721% 1024 F v FVIRISIS U THAZE) A X 72— AL, BE., /T A4 v 7. "R—=F T )L,
ENAINLDOHIBEROWIMAX Y —E A% EB, 120km/h TO @8 2 48 E L 7= Hi#,

@ WiMAX Release 2.0 (WiMAX2)

E3A L WIMAX OB & 72 2 1EEES02.16m-2011 1%, 802.16e HIAKIZ L - CTHiE - {EIE X417 802.16-2004
Bk %, BUIERBEIRES X7 L AG) O— 2OEREM|FE2MW TR O ICHE - BIESh, Bl dmEb Lt
L2 %, 350km/h T EEBE) 240 E L7 Hikk,

@ WiMAX Release 2.1 (WiMAX2+)
WIMAX Release 2.01Z5%] L . Additional Elements & L C3GPPMEHE(L, L 7= TD-LTED Al & o Fiffi a8 A L
Teb®D, 72720, TD-LTEEHL L 22728, ¥R Z & IZSIMIC K DFERENLE L 72 D,
EWNTOY—E A TIE, 25GHZHIC THHUT20MHZOE] Y 24 T A1), BEAF30MHz & & T50MHz D #5i8 ¢
T, 20154E3H (213 F Y i K220Mbps T iE1{E % FEHL L 7=,

#2—5 EE WIMAX & E£/31)L WIMAX O HE

[ EWIMAX E /31 JLWIMAX
S IEEE 802.16-2004 IEEE 802.16€-2005
I Al B8Ok 11GHZH LU F 6GHzZHF LA T
R i KKI75Mbps  (20MHZz#5 I8 i 1) e K KI75Mbps  (20MHZz #5868 1 1)
YA WIEY OFDM OFDM, OFDMA, SOFDMA
BPSK/QPSK, 16QAM & 64QAM QPSK, 16QAM & 64QAM
~ VT T T MIMO (A7 3 ) MIMO, AAS, STC (T _XTA T+ = V)
BE)k [ - P [ E - Ak - BENMA (120km/h)
T VAR 1.75MHz~10MHz "] Z5 1.25MHz~20MHz "] 25
TR 2~10km 1~3km
FRHE(LSE T IRFH] 200476 H1H 2005412 1H
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%2 — 6 IEEE 802.16e & IEEE 802.16m ¥ & ¥

|EEE 802.16¢
(WiMAX Release 1.0)

IEEE 802.16m (WiMAX Release 2.0)

WaZH

B

JE 2.3GHz, 2.5GHz, 3.3~3.8GHz (1GHz,) 2.3GHz, 2.5GHz, 3.3~3.8GHz
[AEPEY TDD TDD, FDD/HFDD
F v VR 3.5,5,7,8.75, 10MHz 5, 10, 20, 40MHz
B KAR L 64Mbps (2x2, T % F LKA | 160MbpsLl = (2x2, T+ | 300MbpsLl £ (4x4, F
(7 m—F) 10MHz D) SOV 3 20MHZ O ) FIVHEIE A 20MHZ D EF)
I RAB 5 28Mbps (2x2, MIMOfEARE, | 56Mbbps (1x2, T+ /L | 112Mbps (2x4, F v R/L
(7 v 7r—F) T VSRS 1I0MHZ OFE) | #H5A320MHz D IF) B AN 20MHZ D )
I KB EE 60~120km/h 350km/h 500km/h
FEIE LLA(Link Layer Access):20ms LLA(Link Layer Access):10ms
Handoff:35~50ms Handoff:30ms
MIMO# & 'y ra— R 2x2 MIMO Aora—R:2x2MIMO | £ va— K : 2x4,4x2,
7 v 7 a—Fk : 1x2 MIMO 7 v Fu—F:1x2 MIMO | 4x4 MIMO

Ty 7ua—R
2x4 MIMO

1 1x4, 2x2,

SEEIVOIPFH == — V4%

50—/~ % —/FDD MHz

50— kI ¥ —

100=>+—HF L b 7 2 —

/FDD MHz /FDD MHz
25—/t 7 #—[TDD MHz | 30—# Ll b/t 7 Z— 502 —HYLl ks Z—
/TDD MHz /TDD MHz

2.12 DECTAR
@R

DECT (Digital Enhanced Cordless Telecommunications)

KL R&E

IZETSI (BRI B OB S A LA
SEHIRR & U CL9924E ICHIE SN, ITU-RENY M.1457/2 TIMT-20000FDMA/TDMAS 25 L L LT H L

ESNTVD7), ERMICEEFERO e LTIRADZEHTE D,

20104F1Z
D%,
b,

@ FEHE(LIAR & Btk

BBEES 15020 a— R L ABFHOERBORMEYLE] ARESN., BN TORHENTHE
FEALICRHSE T 2720201749 A IC% ¥ U 7R E OB BN HH A OB E e & HRISRt O E@»NIT

ZBWT, YL a—

Lhholz, &

DECTIZETSIOMHE T, 7 A MEAEZ G HKI250D R HENETSIN B RIT ST 5, K[E TIZFCC Partl5 Subpart D

— Unlicensed Personal Communications Service Devices

BARENO®HIZH > Tk, ARIB (—

Jba— KL AH

TIToTW5,

WHE S TWD
AL N B E ¥ SY) ARIB STD-T101 [Hp5y 1% et 7 UL H I T
FERE O B O BB | 23201143 H IZFITS LTV D
Fo. 7TV r—va o OFEL E AR A AR & LT, CAT-iq (Cordless Advanced Technology -
FRREY 1 7' Z A% DECT Forum, HAN FUN (Home Area Network FUNctional protocol) 7%

A

internet quality)

PAEY 1 7 A% ULE Alliance
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O 5 JEMH. \E AN

1.9GHz# (AAREMNTIX, 1,895.616MHzA> 5 1.728MHz [ k@ T53%) DA K E=FIHAT 2,

W15 HAULTDMA/TDD  (Rp5 81 e/ #IE J7:0) ©. S EBIT12E 70 D, (R IE, AR o
GFSK?D#;£:1.152Mbps T ¥ | i K64QAM T6.912Mbps & 72 5

@DECTDHFE

LIGHZH 2 Mt 5 72D, HEMLAN & O TR 72 < BEREMEB I TV, . BEET v 2o ki

EHRE=XD 7L, BOMNICEERT ¥ 2V ERINT 52 8T, FRR < AR AFAT L2 N TET
FEEAET, RaE L c300mLl B, BN TEOMIRE TH Y . FkERIC X D LB mATEDL ATETH D,

@DECT ULE
DECT ULE (Ultra Low Energy) (%, DECT% ~— R |ZRE S NWIDBIKTEEE RO B T, 10TIM2MT 7Y & —
arEBER LUK S LT, ETSIZ 520134 4 AITS 102 939-17%, 201543 12TS 102 93923 1T S l-, 7
NAABIOWIEL A YITIIDECTZO b OEHEA L, X277 v NBEEZIT) T U AFR—bL A Y%
ETSICTHIEL, A~—FR—L&2FHTEHT7 7V r—r a2 bAoA Y EERMKDOULE Alliance THE L T\ 5,
AN — TR OB BT u ARE T, FERMIE—F (A2 b MY FEE) | Fioid, FAfE—F (WX
TUWARZHESED Z & XLV, FERNER—KEMR T, BEMICOVIEREZBRE S T2 2 LAREIC L TV D,

2.13 IP500

IP500 Alliance? & & % B4k L 72 (320084, £ D1#%20104E5 4 12~L ) o (R ) THEFHM & L TR S
7eo W0TT Y FAF—=7ORIEZ, mEFx=2U 70, ExRLF— Xy FT—7NIZEBIT LU A ¥ L 2D PR
REEV T 4 DIED, @NT e AOLEME, KUK TSR COME 2RI 5L ZA12H %, 1P500
Allianceld, VN7 +—~ U 2 LEFMHEICHT 2 =— XL T 2ttt ¥ =2 U 7 ¢ OBfloREIC LT 5,
Z 9 L7=ERiE, (CoreNetiX— www.coreNetix.com72 £ D) %7 J 4 v —ZBELSBEIN TV, 25 LYY
TA Y —DMEHEEOE N IPS00Y U 2—3 3 TV a— A ERE L, ZHICIET 2 730 RORE (Sub 1 GHz
B L U24GHZ, IEEER ¥ % — F802.15.4 2006l 2~ — A & §°%) <CIPv6/6LOWPAN, NW Stack-<— A, R/ —
T TN Te A v 2 BERE L BACnet over IPfTE RN EEh 5,

®  IP500 NWL R % v 7 DT 7ak%HE
o Yiuu=vullpAyi vy HOBIEMKIE, TCPBLOUDPAY VX —RDaa=/r—v g ft&
o TRTDAy MI—7 hARRV—%PA—b RAyva, YU— AF¥— HFAUbh V=R ALR)
e JE—/,31 RT500kbps, Sub1&2.4 GHzFIEEDT 2 —F 4 Fr A V)V A—H—=X 1
e  6LOWPANRA X > % — KL, IP7 KL 2 (802154 RF ICs) [fi}
o T—HNLYb TTUr— gL TORA Yy v 2B
o (B—INNRT =222 N | EANYT Y —FHMTHROZERFER (L04FELLE) mg
o HWY'J v h74—AESWAK v 7 O TORHY—E2DFERAN
o SWT7 v 7T — kA7 =zl FlashbOTAPHIT, Xy hU—7 T 7 AT [FEEXFa VT 4~vRxT AL
k]
o EXaUT 4l B b, PHYE Ry FU—27 LL (ffil, AES-128)
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http://www.corenetix.com/

® IP500 NWL bR —

IP5S00% Y N —2 A& vy 7 HMIHITY Ry Zexy N —F U ZICEBEfLSN Ry NU—0 T 4 —
A—vav, BFEBIOCAy V20— e—U v 7 &89 25, 2L, AODV (AdHoCT 4 A X v ARY
FV) 7R haLREOF—T AR F— R Ay a7 haLRIETRIC L D HzhAZ ¥ — K7 a b
IR TSN A EARH S, —OFa Fa Itk IP5000 L —F sy N7 — 27 1310005 2 B )
— FERORBMER Y NV =7 D MR —% HEONA 2 — NPRETYHR— 2208 TED, &b
Bl r —ATIE, AZ v ZIZEBENRRA L b V= R bDaIa=r—a &L, ZhizA

F— MR P—IEE NS, A —2EH LT, 7y MIAZ—DH L/ — FHTEEREL 2V . RF X
v MU =273, b, EEORER Yy U =2 IR FT A RE L 72 D,

Today's only Protocol Stack based T 100
on Standards from Physical to (@) .
Application Layer 1P500° A @)
IP500°
Asynchronous, self-organizing, §
dynamic Mesh Network z
75 =
k=)
W
(2]
@ N -
65) 'J
Atmel
50
10 100 1.000 10.000 100.000
o 100 300 500

Number of Nodes
Datarate in kBit/s

H) F—HL—L U Uy hOMER
IP500 DT —< 2 &

) NWL (/ — FE & 21 v— FOBR)
X2—3

2.14 LPWAN
LPWAN (Low Power Wide Area Network) & (X, 10T7 /3 R % B IEASHL CHUEMBREN FIBE T, 23D, 1B D7 —
Fr=za (b L<IE, EHUR) CREEkmEL B RKIRIEHRIEIE 23 Al fe7e 2 & 2R e LBl C©h 5.

I0TT AR, F—= U=, T—EEEMT DT Ty N7 —Ah, T—FEIERTHT SV r—ya vr—n_3hb
BRENDNANAVL_VT =% T 7 F 1 2BV T, LPWANIZIOTT A A LA — b o= A HO@EE R E L CGEM S
. 7 GHzH O IEREE FAEIGH LT, 10TT 3 2DIKE /b & IR0 2 EBLT 5,

ATFLAERRETE UL, (RIEERE ) & RERRRE O RB 2 X5 720, LoRaCSigfoxE D& T 7 A4 7 A THHL -
MAC L A ¥ Z I B ZBUE STV 5, GB{E 3 1Tk THcHkbps, 7 — & Rk T250/31 MRETH D,
RFFAEHILOLPWALL, HilE CLPWANL Sbhd 7r—ANIZL A ETHDN, LPWALEbN TV I AL
D, RLETITLIE, #HHEHZ AVDLPWA L XKFIT 2 BEH T, RFFARZEORIHEE S A IEREE o A T &
IZLPWAN & IESS, 72 B0 REEHRIZISM (Industry Science Medical) /X2 K& & Sbil, V7 GH., 2.4GH, 5G
Hp R O T, Bluetooth - Zigbee7s ¥ 132.4GH:, Wi-FilZ & HIZ5GHzZEF LEA L T\ 5, ¥ 7 GHz#IZ A A
915MHz, >K[E920MHz, HH865MHz & = U 7 D #FATARE] ) 2 Tl » THIAS 72 > T 5, LPWANTH A
DIYISMHz A % AR — F LTV D b DA 7220,
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LPWANIZ20104E T ARG L7228, HER SN D L D ICR o DIF2015FEH 7 b TH D, Tad & 572k
DESZLTEBY . TNENDIREEZBEHAL TVD, 74 =7 AORBICL DY AR FTHEE T LI L, A E

HILHADNL L0, WEVAT LARET 2R ET25800, F—rF— (VAT LE2EOR%E -

AT ATHRMETDIHAEE T, MAREVRRAETARS D, WMLWTEHSFWERD KT T 5,
FEBHE D R0 DX, EE AN IR TR N EEOEE N TE VR AET ANRLR D, Ttk zi#lid 2,

SIEERAARNEE (74 —T L5F)

» Dash7 : Dash7

Alliance

- LoRa : LoRa Alliance

« Weightless : Weightless IG (Interest Group)
+ Halow : Wi-Fi Alliance, Wi-Fi Halow, IEEE}i#%44IEEE802.11ah

&

Accellus, Aclala, Dart, Injune, nWave, SENSUS, Sigfox, Silver Link, Telensa, WAVIoT

RRE - ) v

Dash7%: 232 4GHz sk 72 D & BriF X, Y7 GHZHAIR A L T2 0%\, 59 £ T 72 HREEE DK
FAMEREEHE A T Z LN TEDND Th D, EBETRLENEIEENRH HM, AT T ARl
EHLT, it A AR Ex2 T 0 Dm EEH>TWS,

THIC, ZNBHLPWANS KD 2w,

#2—7 LPWAN 5RO

¥4 . Nwave
F W E LoRa Sigfox WAVIoT Weightless—P Ingenu RPMA Flexnet
JE By H 7 GHz H 7 GHz &5 7 GHz #E 7 GHz e 2. 4GHz 280MHz#%
R CSS BPSK DBPSK DBPSK RPMA FSK

PR

MAC (LoRaWAN) WA WA mE mE mE
[ERER I O (AES-128) O (mE) O (XTEA-256) | O (AES-128) | O (AES-128) A<HA
] N > :“
Jw 7 Ry 154dBm 151dBm 166dBm 147dBm 163dBm PN
= v b [*1]
E g TV 600k
(bps) 300~50k [*2] 100 [*3] 10~100k [*1] | 200~100k [*4] L0 100k 10k
= RE B Sk | #ATERGkm | TR0k #iE2km | o
iR B F3@ L15km 8441 5km 24450km Aoskm [t5] | oHokm [l | 20kn

&SI T oM@,

[*1]
[*2]
[*3]
[*4]
[*5] :

LoRaWAN

PAF. FE7ZH o & LCLoRa, SigFox, WAVIoT, Nwave (Weightless-P)

THEE 2T 5,

101

: WAVIOT NB-FI LPWAN TECHNOLOGY

. http://www.eetimes.com/document.asp?doc_id=1327380
RONKHRE DA, ERNTIZZA LR 25

. http://www.radio-electronics.com/info/wireless/sigfox/basics-tutorial.php

. Ingenu (IH OnRamp) .

728, NB-loT (LTE) 13 EIRL & W S BEFORSAAOFIZH D . BIE THEMEZ LT 5,

FlexnetiZ-2\»
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(@ LoRa

LoRAIIA—T v AZ U A — RELTIREINTEY LoRaT v 7 LiBEE Y = — L EBREE L TV AICA —
77 —Semtech & IBM7233% 37 L 72LoRa Alliance 3 HEtE LT 0, IBMXZTE, {AOrange’s EM AR —{pFE L LT
4% TW S, £72LoRaWANIZZ < DE 4 TEEX v U 7L E 220 2EEB T CTH Y . LoRa Alliance D73
AEEZ T TREIL T D,

LoRa& W\ ) Bits4 ik, TREME #E7 5555 “Long Range” 73 HK TV 5,

LoRaWANIX A FF R EDI20MHz DI 7 GHik & vy, v b U — 7 MR-l S TS H ER S EIER T (6
iEEkm, i@ L15km) T, mRE(E 3 EE250kbps D [MEIE TH 5,

LoRa TIIMHELL A ¥ EMACL A Y ZLoRa7 74 7V A THMEIZHEL T3,
LoRaDWEE L A ¥ TiL, ZFFTRICF ¥ =T A7 b T DB EF S, Fv—7 AT b T APEHULES - FH
BESHFTELS POEDNTWAER TR T, FSKITRI L L CREFHEEFE L 7 N2 MEREIZENL TV DM
FHFXD1->Th 5,

MACL 1 ¥ Tid. LoRaWAN & MEZIL 5 E FREfE 5, LoRaWANTIZ, 77 & A HIIHHF R, MACT L — A
MACHIfl=~ > R, X% =V 7 1 5 (AES-128) #HEL TV 5,

(b) Sigfox
SigfoxtEANE R LT Y . [FIFEIZ20094E4IZE DIAE AN F ¢ —{ 2T, 20174EHIE, 2573 F, #9800 /5 5K & 7%
BHERELTND,
Sigfoxid {5 ¥ — & A ZAEFEIZRE, Sigfox v b U —27 A~ L—% (SNO) & L T EMIZIEZ T8 T\ 5,
15 12 1000ps & RN AS | I PR AR T CRI5km (B AR 15km) L A6 4+ T 15km < &\ (e K50km) & LPWAN
OHFTIENWGTh D, HFEBERSIZ$100L SO TEY., UTORERS 5,
«  Sigfox TIIMHE L A ¥ &£ MAC LA ¥ % Sigfox T E IZHHE L T\ 5,
«  Sigfox®WEL L A ¥ TiE, EIHFRUITBPSKAEAE 5,
o MACLA YT, MBEFRNEZHES, 10TT A AT —XEEHK (F—F2 K125 ~, 140[E/H)
EITH ZETHEIMEEEB L TWD, BX 2 U7 4 FRBEE L TODAFEMEIRITAB S Twn
AN

() WAVIoT
WAVIOTIX, =3 « V— 1 = (M2M)T L A b U —B X WRoT7 7Y 7r—3 3 Vit O22ELPWAN 7 7
/ mY—"T, M HADNarrowband Fidelity (NB-Fi)7' &2 b 2 /L& _X—Z |2 LTHEY, 20114FEITFE T S 7= WAVIoT4E
NEFEEE LTS, WAVIOTT 7 J nP—%, 35D120E T 7 F %25, M7 HSDRE G 2 X— A LT=
B2ES— F T = A ZFHA L TWS, WAVIOTHIZ LHIE, WAVIOTIZUL T DR AR H 5,
. T—=h7 A Y2020 525 /) — Rt R—h
e 166dBHLOKRERY I ATy b
o EBEHE : 50km GF4M) B L OL0~15km @) %W x5 A%
o RNyuFU—Fm EKHEEBEACEIY, 7TV =3 L3100y T U —T10~204E M) E
. BMAIAR  UE—ZFIARET, 1205 — MU= A ETPNET, o U4 v L 2L iz LT
2 2 b & HIEATRE
« A—RvuxzTaXb:EffiltELrT—F vy MIRET, LPWANT v 7t v hOFIHERE = 2
k%0.99 $7° 5 S B IZHiIKI AT 6E
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(d) Nwave (Weightless-P)

Weightless-SIG (Special Interest Group) ([Z KB 7 T4 7TV ARNEHREN TS, =71k, 77/ BV —0DR
FEE T A 2 AR, %44, Weightless-N(20154E5 ),/ P(20154:12 ),/ W(20134) D3> D F A A FIE L 7=,
BAED I 17 Weightless-P, 2015512 A IZ BB ST A — 7 L FEHE,

YT XA~V ORI (B F v RxV125kHz) R L7 B FmE T FmoRAmEEE Yy R— b5
LPWA D —>, TV fK100kbpsiZxtits L. LA T OEHRH 5,
TAVLA, T IAR VARV RELDL HHE
x> b7 —2 (TDMA/FDMA)
W E(E (7 >~ 7Y > 7 (625bps~10kbps), # 7> U 7 (6.25k~100kbps))
A 2 B8 ) (R F BB ) A, BB LA # 7 L T~ 104F ]38 )
o RIFBEGERTTE2km, ABSASKkmONERR, ENAARIL AL L k< 72 D)

() Ingenu (F> =X : A OnRamp)

20084F-1H # S DI DM2M (Machine-to-Machine) i@(5 % v b7 — 7 B3 03E 5, 2015429 A (ZOn-Ramp
Wireless & W A FRAE L, BHEOHA &E7eo T D,

KRET U FIMNRT F AN T ATOAKITHR Y hT—27 72 EOEAEFINH Y | HHAE, 3851 5H
EHEIIH LT, T4 = FRLPWAR vy bU—2 2t L T& 72 (2017/1005,5) & LTV, ENTIERAL
TT RYAP0IMEICAY— b A—F— (GER) DOBfEFEE LTEALRL, FRRICHEEZRT,

REFBBERNEI (T T4 AN R, EIC24GHZHE) &AL, Hend L T Y 600kbps,
kv 100kbps
— DD MR T IKIS00F Fkmz N —T7lhe, [FfOAIFRE 5 A 6% L 72Random Phase Multiple
Access(RPMA) 7 23 51

. ZOEM AT A DI0EBA D AT RFRRFEE ST VAT n—XF

() Flexnet
2003MFFIKE , —AF ¥y m T A FCHBEE NI, KBEPLE LIcAY— M A—F —D¥EREE L TEY T,
201641 KE DK Y U 2 —v a UAREXylemIZ B X 4u7z, KSensus(tz T R) A3 20004F 170> & BBH L TV B A
WALRE S AT A ThH D, AY BRI O L2 BEFRE LTHWTEY | T X TOMBREGAR D IR &
A L MIRGREEEITR ) 2 LN TE D,
KERCHEZ F0C, K, BR, HADAY— hA—F—7p P HAMH 320005 282 T0DHELTED,
EN TIEKDDIZAKEA~Y— M A—F—DT7 4=V F T A X LZFE LIz, Frollfsz sy,
TA AN R (280MHzZH) & HWT, B RARIETEFE10Kbps, fix KR 26 BREE20KmEL EE 3@ (E A3 #]
HE
B ) O BERRR & SRR & VDm0 FEHR & 7 0 R~ 20kmiEiHIC H D ET B D A~
— A =& —% B R—T[HE

2.15 NB-loT
ATRCLPWANIZAEY T2 D & LT, BEFOEHESE R Y N —2 2o 10T@ET A AT @EHEE TH D

3GPP® TLTERRLPWA | OIEHE(LIEENED LTV 5, 2016456 A 12 R Xi/-Releasel3 TH T I UMLIE AT =

— 38 — TR—1064



UNBL1 (NB-loT) BNZNICHYE TS, T 2 VUMLUE, LAMHZOHHEIECTEY TV & 3 1IMbpsOEEHE 215 51
5, BT LOEMNME (BT T V4%2100%E L72SA) 1IHT T VIN80% THDLDICH L, 20%ETH & FIFsZ &

MTED,

SHICHMMEEZAICLIZ0N AT TUNBLE L CER SNIZNB-I0T T, HHRIE %2 200kHZLL T £ TRV A, &
1E3E S F 1 25kbps, [V 60kbpstREE L ARHICHI 2 5 Z & kv, K= % Mb, BEEMSSRE. KEEE I beX

S>TW5H,

LTEFRAR—RIZLTHET AL T, V7 =T DT v 75— T, LTEO B HEERKAEBEFR L,
PHFET 2HRE L L CLPWABGIERE bRt S5, TREICLTESF RSB T 28507 3V O %R,

#%2—8 LTE FRICBIFAEITIY O

LTE Cat.1 LTE Cat.0 LTE Cat.M1 LTE Cat.NB1
(eMTC) (NB-10T)
SRR - MIMO7Z: L, « MIMOZz L, | - MIMOZ&2 L, & ", | - MIMOZ L., ¥ &

Single Rx, 42—

H

S
+ 1IMbps D T — # i

FTH
-+ N NIE & HIE

(TDD72 L)
o« X g A HIE

10Mbps/5Mbps B, BENE-F | - MXRZEHBRZEDT | - HRZE MR L EE
\ZBERERRE Py L CHEH LD L CH &k DB
(BEAIAA N (voice/VOLTEIZ 1% REPLBR REPLBR
BNy VT FKxths TloTiZ4 | + In-band + In-band, Guard-band,
loT 12 iF R B HRE D R Standalone ™ 3> O 1
RFIE) iE) i P
+ In-band + In-band

3GPP Release Rel-8 Rel-12 Rel-13 Rel-13

U U —REREAE 2009 2014 2016 2016/2017

Downlink peak rate 10Mbps 1Mbps 1Mbps ~25kbps

IV FADZE S 140 140 155 164

(dBm)

Uplink peak rate 5Mbps 1Mbps 1Mbps ~60kbps

VAN 20MHz 20MHz 1.08MHz 180kHz

TUTTE 2 1 1 1

Duplex mode Full duplex (FD) Half duplex (HD) FD & HD (type B), HD (type B),

Bty EI 2 E&RE | AEENEIZE
e
HEN - Power save mode | PSM, eDRX (extended | PSM, eDRX (extended
(PSM) I-DRX, C-DRX) I-DRX, C-DRX)
(DRX:  Discontinuous (DRX:  Discontinuous
Reception, MK3%18) Reception, MK3Z1E)
2.16 sXGP

XGP7 #—F Aix, TDDHFRDE#E~ A 7 vt ZF A THLHPHSORE, HhEZHIKE L-HETH D
PHSMoU 7 /L— 7" % J& RISl L 72 R C, PHSBEIELOBIEHEHR ., A—H—NBML T35,

SXGP (shared eXtended Global Platform) J5zGiZ1.9GHzE DR AR DERLEIE S AT L L L THRE STV 5 5
T, BIfE. PHS, DECTOHGFEXMNBE SN TVAMN, XCP7 4+ —F A TTD-LTEF KA N—R L LEHF LT VX
Na— KL RBH AT LERFTLTEY ., 20174£10  IZsXGPHIAS Version1 23 &8 S iz,

SXGPH AT V&)L a— R L AEEGIL, 20174E11 A WEAL TITHEE TRAIERBR T IED E D H AL TV 2D | 2017
fE11A 7 S TELEC CHRHMERBR 15 (BSFR : sXGP T U # /L a— R L A EFEORERBRGIE) ZHIE L CRIFEKE
IR HT, FEORERBFIEE U TEAZBLG L TV 5,

TRLICDECT = & sXGP = oD J& I # it i & 7~ 9,
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DECTHRRRUsXGPHIDERREMNFFRED

1393 5MHz 1906, 1MHz
[RfToRERERE] Pap——
- EEPHSA. DECTAXER MEPHSHL mwmmmmnmmmnm\mﬁ}mmmmwmwmnwm
UsPHS S St HiE B s 3 . 1,39;.:315 139?!:,3.44 1.mIF_:|]J?2 IQ'Z:Z:).B lgo'::fsﬁzs
- sPHSAREAMBEA RS DECTH® i
T, SEtEATFETGL. T72emnz
100055 1802.85

189575 1888.15

[ 1

P—

(REL&ORHNEE] ement | ROOHMT e
MANANNANAANARAN WMWWH‘H}
+ SPHSAHICHANsXGPAH ' 1885616 1887.344 1800072 100D 1902528 1904.256
- F2 F3 F4 F5 F&
TEA, . ; . . : :
DECT#A= i
- DECTAHRIZFEMEESEH - -
. 1723MH
Elzghn. ; “ \sor4  1sea2 1001.0
HGPHT ! ; ! |
- BEMAREEINEER (14MHz2AFL) |
PHS AR OHEEFrxI(ch35, 14MHz -
. sXGPHH i
DT ERE. [ i
50MHz i3

X 2—4 DECT H R & sXGP HDJE R EE E
(K8 A EE http//www.soumu.go.jp/main_content/000464848.pdf X 1)

3. FREREEREOLE
(A% 2)
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4.

FED

TV TRy NU—ZFHEMSZR EOFRENR Y U —7 (FENOE Y —Fy NU—7) OZRZLT, 1oTET
PR LT L VRREE TOBEREZ LN, UTIORT LI REERRkD NS,

TUT Xy hU—7 OXLESEM:

)

O]

©)

(4)

®)

i

Zfizgt o —EEECE N A ELE LFEENOE o — 2y N U — 7 BT 256, BIE L
BIXEMTH D ENLE L,

BlzIE, THPICER L TWABEFREZRAT 52 LT, o —2EEt o — N & LRI 22412 5
RITHeNTEDLEEZLND,

A L
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