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Abstract: ECHONET Lite is supposed to communicate by multicast. In the ECHONET Lite, the implemen-
tation of IGMP, which is a protocol for group management of multicast in IPv4, is outside the scope of the
standard. Therefore, the operation of IGMP of each device may be different depending on the interpretation
of the standard regarding IGMP of the developer. Also, there is a home router as a core constituent element
in configuring the home network. Various routers are used in each household, such as being provided from an
Internet service provider (ISP), or being purchased at the mass merchandisers, and so on. Some home routers
do not implement IGMP according to standards, so depending on the combination of the device and home
router, interconnection using multicast communication may not be possible in some cases. In this paper,
we investigate the characteristics related to IGMP of home routers that hamper the interconnectivity of the
devices equipped ECHONET Lite and clarify the problem. In addition, we propose a method to improve
interconnectivity in the implementation on the device side against the problem of home router. Furthermore,
evaluation and consideration of the proposed method are described.
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L] OXBFETIIITZ R,

F72, V= 2EHIC Query A v =TV R EET LD
ENPOMERT B, V— %D Querier BEREX AT B 54,
Query A vt — VI3 LTIRE (Join X vt—2) RS
HTwEIlL, FUCL DTV FF v A R8Ty b Olingk
DHEMNZALDHEL 256, ZOZALE T ORI % &t
W35,

4.5 AEER

(1) BREICHFBVILFF v X MNREFATRER

K% 2, HEL b ZNENT, L FF v A MRSy Mg
EERRE LK RT3, |4, ®5, T6IIRT.
KIBIUE A, vVFFx A N7y MEEREED
5, TRTODIREETYIVFF 4 2 b237 v b2 BTz
EWRER IV — % % [IGMP BRE - 22 L], WThpOIREET
TV FF ¥ ARNT v MOEEPAT DN —F % [IGMP
g H V] & LT, ARV — 2 D IGMP BEREFEE D
ez BHBLOHBY 27 TRLEZLDTH B,
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£5 HK2ICBIAYLFF v A MERER

Table 5 Multicast transfer result in configuration 2.

e TILFEY R _. .
H(Fg' INTYRD A iﬁﬁﬁl EIS%;FEI
" = 129%& | 72691%] 21& 8.883%
HARBE ﬁ_’m\ = =)
PR i =1 1418 78.687%| 9& 2.887%
FralJoinik BE o8 1164 55.280%| 34%& 26.294%
(H#RDFJoin) ®oH 1485 | 71.752% 2& 3.822%
FrilJoinik BE o8 1474 | 81.376% 3& 0.198%
($R4RD ##Join) woH 1295 | 64.808%] 214 16.766%
s HoE 149& 81.556%| 1& 0.018%
il IXRe
M flJon k& mh 1504 | 81574% 04 0.000%

T 6 M5 ICBITAYILFF v A MR

Table 6 Multicast transfer result in configuration 5.

e TILFEFYRE . —.
‘{kﬁ.?{ INTYRD A iﬁﬁﬁl EISJE;FEI
- 5G—24G 88& 44.922% 6& 4.261%
HAIK BE
AR 2.4G—5G 874 47.119% 7& 2.064%
dlJoInA R& L. =] . [=] . (]
FrlJoiniK BE 5G—2.4G 934 49.165% 14 0.018%
(2.4GHz D H) 2.4G—5G 748 37.835%| 20& 11.348%
| Join K Re —2. =] . o =] K o
FElJoinik & 5G—2.4G 9% 35.778%| 15& 13.405%
(5GHZE D #) 2.4G—5G 934 49.165% 1& 0.018%
. 5G—2.4G 934 49.165% 1& 0.018%
Bl Joindk BE
Ml Joinik i 2.4G—5G 935 | 49.165% 14 0.018%

T/, £5BLUFEG6 X, IGMPH#EEEZ AT HIL—5F 12
BLT, BIREEICBIFA<IVFF A2 b3r v PR
ERLTBY, SVFFx A 87y bOREEHEIZON
T, A# LAN fllodm R 2 5 B4 LAN fll 0w A5z [H —
i, WmE & [ — A, F724 LAN (2.4 GHz #) o
WA B AR LAN (5 GHz 711) O KsE % [2.4G—5G],
W& % [5G—24G]| £/RL, ECHONET Lite ® <)L F
Fr ATy POENREZRLIZLDOTH A,

ORI, Join A v E—VEHEELZVIREKE,
F3 LY 2 TR 30%DN—F 2B B A LAN—
#EH LAN (24GHz 7)) MO~ IVF % ¥ A b g2k
L, #4 VWY = 7#16%D 0V — % 1281} 5 4R LAN
(2.4 GHz 77) — /L LAN (5GHz #7) MO~V FF v A b
BEICERETLZEDHHLZ., LrLlads, £5 B&
0% 6 12B1F 5 [Tl Join IREE ] OFFEF LY, wWEIRES
Al Join IREETY NV FF ¥ XA MBENTELRVIETY,
M Join TREE & 2 ALIFIZIFHEE I~ IV FF ¥ A bEED
WHEEE A Z LDz,

(2) VIFXxv X NEERT—TIOEMDERAEER

HERNFN —F 150 GD 9 b, Querier AT IoDHHE, B
IOV FF X A NERT — 7V OERIIROA BT
LIEAER AR T ITRT.

RTOFRRELY, WY =7 0.8%D )V — % 2% Querier
KB L, 2207 =7 IVOFEMPBRAH LV —5THY, b
% (Join A v E—7) ZRE WA IIHEKGERR T~
VFFx A MNEHT—T A5y N)PEIRENDL Z &
PHB L7, 72, Ty =78 20% DV — % H Querier
L2 T — T WICERIHIR D S V), ZOFEMNRO K
IMEIZ 120 CH A Z ED o7z,
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R 7 Querier FREEB & U7 — 7 VA Rh A BRFHA 45 1

Table 7 Result of Querier function and table valid term exam-

ination.

R (=24 V=T A
Querier Xfjit 29 & 9.09%
HENHIR 7 53 2Lk 23/ 8.28%

FITAEMIRZ L
HENHIR 250 £ 48 0.51%

A5 IR 125 7 X 2 [a])
HENHIR 260 £ 16 0.02%

(GEAE RS 60 X 4 1)
HENHIR 360 £ 16 0.28%

(EIZTEIRG 30 B 12 [a])
Querier FExf i 121 & 72.48%
AR 7 5500 E | 104 & 52.05%

FEITEDHRZ L
HEHHIER 120 £ 1& 1.48%
HENHIR 260 £ 3f 4.14%
HEhHIER 300 F2 13/ 14.81%

4.6 FHEEMATIREFE

MRS 5720121, V- Y HOFEELZLET S D
EWEETH LD, $CIliFIcHbloTnir—5 5%
B B720ZNZITTEIATITHL. WmAMIIBWTEK
JERV — & DR DOZRAZTINL 22 R, BHEOTET
O EFEREOM FIZEHRTE L. REM IV — 5 Otk
DR Z AWM TN CTIREL R 2720, 4550
WA S F 2 CRE LU T OMRE (1) 23k c%
WYL L ERRETD.

Fo7VFF v 2 MBEERIT ) ImAE, IGMP ZIE L <
FES L Z L AMIRTH LAY, ECHONET Lite 21X Lo
Zofi~ v FF v 2~ EFAT KO T TIEEMAENIC
IGMP OEERBZTH L TV ARWOICEETE TV
WK S ATFAET D, £2TC, VT F v A MEEERLT
IR, LU (2) BL U (3) © IGMP Dbk % 06§55
T5 2L ZREVERE H\VMREE % 8 U 72BN
WEOEEEOMR LT 72,

(1) TEHIEIIC Join * v &£ — T &3%(E

JV—% 7% Querier IZIEXFIETH HLEDOXHE LT, <
VFF v A MNERTF—TAHS I NI S5
WCIEPS T — T VEFHETH. 22T, AEMEIET
LAy bVI—=0 LICRER N T 74 v 7DD, HFI
MR D X\ HARICHIR DS B 356, MomARIC b A%
MFTLED. T2, RTOHRELD T —TIVER)
WO H/METS 5 120 BT, EHAYIC Membership
Report (Join A v t—7V) Z%ET5.

(2) HAEEEFICDT Join X v E— T EIX(E
WAL, v MU= 7 ICERRICL S Join Ay =T
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ERETAILELET L. )T NIEL T Join IKFE L

e DAHH AR RE L 72 5.

(3) W—%a»5D Query ([ZIELFIHE (Join) %XfE
)V — % 75 Querier [2XFIe L TWABEDOHE E LT, L —

725D Query 124 L TLFIRE (Join A v =) %K

LCT—7VEHF 2T AT 5.

5. &M

4.3 BiOFABREEC BT By — v Gk 1 B & O
K 2) %, RETPH%9% L 72 ECHONET Lite x5 773
A4 A (ENL 734 A), B XU ECHONET Lite &t 2 >~
PE—7 (ENL 2y ho—7) [ZEXHZ, 4.2 HiOHHA
LN —F 1 S, KEETLOERIRICB T HRH
R L 72, BEAMERBE A 8 1I/RT.

ZZT, ENLTNAADEETHYNTF v ATy
M [A4 A7 A A MEA, ENL 2> bHE—FH%5%
BIAYNVFXFv A7y M [H/— RV AF VA
YA SoTunT At LER] THLH. 44 EHOH
HFEHETIEZH/ —FA VAT YA A SDTaINRTF 4
A LER | IZfFHH L ThRwads, L IVFFxv A
F7 FLZ (224.0.23.0) &F— bF5 (3610) M T 5
720 T _E TR L v,

AT, ENL /84 212 IGMPv2, ENL 2> b —5
X IGMPv3 #E2 L CTB Y, 4.3 HORALEREE L RSO
MhERIE & 72 .

5.1 FHHEIEHE
(1) BBEEOERRR

FFENL XA AP0 IVFF v A ML AEH
(A Y AF A A MEH) #%fELTENLI Y ba—
FHENL FNA AEBERTELNE ) DEMIR L. R
WCENL 2> bO—925% LV FF v A ML BMREER
(B —=FA VAT YA ASDTaNTF 1 Haisl L
Zk) #%EL ENL FNA A5 DEEE2ZETHI L

ENL ENL
T4 FINAZ
2.4GHz 2.4GHz
wlan0 wlan0
=73 =73
eth0 wlanl
5GHz
BiR
ENL ENL
a>hO-3 a>bhO-3
12 18RS

B8 ARz

Fig. 8 Evaluation environment.
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I2EY, ENLaY ba—F25ENL 7N A% 58/ TE 5
ME) PR L.

INIZE Y, BAOWmEIREEEZ Join A v - %
EETLIEIZLY, V=IOV FFx X NEHT—7
WVICHEFEICT > M) 2B A 2 & CHifil Join IREE & 7
», ECHONET Lite D~ VFF ¥ X ;34 v b % BI51
ICHERTTHE & 7 BN F & MEE L 72,

(2) 6 PEBFERDOHERER

(1) 25 6 7Ll BfmkIC, FEE (1) OFIHIC L Y ENL
a2 hO—=F55 ENL 75 AR TE DL & &R
L7z, 22T, 4RIOFAEREY S P AR R HERR
TELNV—FDHhT—FENDLDIX, 7 X0 3608 (6
53 Thotz720 6 FOFBEE B Lz, $2
F7T XY, REOHPRA 120 B TH - 72720, 6 55#%
BEOBBERANTELIEEHATLILET, 70T
RCON—=F DT =T NV EMFET L7012, R EL
(120 B HIFE) ISEET S Join A v k=T &, V=15
? Query A v t—II LT Join X v =Y TIRET S
Z L OB RBGEE L 72,

5.2 FHfifER

FHCEDTE % DR AR5 W ORFiAE R A 3R 8 12, 726 A
BR ORISR ORI R 2R 9 (TRT.

22T, TR 8 BLUER 9 IZBW TSGR EAT T
Holz1B (V27 0.02%) EF—NV—%ThA.

FHIIOFERN S, SRIREO Tz i kA CHEE T L,

£ 8 RHEHOBER RO R

Table 8 Evaluation results.

399 IGMP - T e
FEHE At
AR 2 107 5&TT
WL | 1078 | 51.19% e
AR
1 £(0.02%)
FY 435 | 30.38%
- C| ongR AR
AR 5 72 54TT
L 724 | 33.68% SR
AR
1 £(0.02%)
FY 25 | 15.50%
- U ongR AR

R 9 6 PBIHERORERIE R Ol R

Table 9 Evaluation results.

BN B DY (S
&t
Querier %It 29 FH 9.09% | 1 H(0.02%)D
5 LA HE
Querier FE5t )i 12156 | 7248% | 12154 TCT
% 5L AT g
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ECHONET Lite (2§ L CHjfill Join IREETH ¥ L FF ¥ A
Moy PEER LW LR (V27 0.02%) DAtoiidk
WEIL—% (V=T AEF8LE%) I2BWT, v L F*x
A NEBLT — 7 UAD I DR, MREFEZ TR L, iR
MR TE DL I L RFEE L2, T/, SRIOZEOME R
75 Join A vk — Y OEMEEHRIFL 120 B EEnzZ
Lix, NI 74 v 7 OEIMERARICEIAZ, HOTRTO
V=8 DT =T VOMF R EANELETH DI LD
Nolz.

6. X&HESEDRRA

KT, ¥ VFF v X Ml % /2 ECHONET
Lite O A E % HES 5 RKEH IV — % O IGMP 12
BT AEERNEFEL, ZOMEZHSTIIL. T2
KR — % ORIEI LT, doRM o g2 3 Ak b
D7zODOFEOHE L, PEICHE TR S EEAHEE %
AL, 7k ECHONET Lite ik THETZ 220 72 1P % v
N =27 #EEDZDDTIVF X ¥ A MEEEFIHT SR
ZFERET NI AEMEARIEE 2 BRI L7 RIRETFENE
WENZBIHNITTIBGESNTBY, 4B LAWK EE
HULMCHE M Z IR T2 PETH 5.

A OFET, TGN — 2 1505 (¥ = T &7 81.57%)
IZBWT, WRMPERT Y FE L 24 ECHONET
Lite DV FF v A P REET AL — 513 107H (V=7
A7 51.19%) THAHEDIH L, RETHELEFE L 2mE
&9 LoY4, ECHONET Lite D<)V FF ¥ A b &5k
THELV—%13149F (V=7 HRM81.55%) TH -7z (MK
2 2B BAER).

Z T, W Join KEETL RV FF ¥ A RSy bR
ELWVIE (Y27 0.02%) OL—F LTI, Wk
MOFERETIIFHEEIFIETE RV, TDOL) LIV —FHs
B L Z2W72ol2d, V=% A—H 120 L TEELED
MEARMEL TS ZLRIEETH L. 72, WmEMOH
J&o& LTl ECHONET Lite Ao 8 IEARIR R TE O FELE:
EEBNIAE) T a—% v Fary—T T AIEERELD
WREZITHIBRELT, =YD A—FDEL L ECHONET
Lite xJ 5 % VT d D RICIEF ICHI LR TRE L 7 %
IIBWYMAERIT) FETH S,

SEOREMIV— % OFAEIZ BV TIE, IGMP O/N—
Ya e LT, IGMPv2 & IGMPv3 DiRA L 72BED A
DIRETH Y, MEM R E o7z, 41k, RO
IN—=T 3 UafE—L72BE (IGMPv2 &9 L, IGMPv3 &
L) IZBITAMADERL, IGMPv2 & IGMPv3 D%
FOEGOFHIZ &0, FHIOE 2 HOLTFETH 5.
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