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Investigation of characteristics of home routers that hamper

interconnectivity of home network technologies,
and proposal of method for improving interconnectivity
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Abstract. There are many standards for the interconnection technology in the home network, and many of them use the
multicast communication. In these standards, the implementation 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 the 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 these home network technologies 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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Figure 1  Join the group.
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Table 1  Types and problems of IGMP function
implementation in home routers.
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Figure 4 Initial state.
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Figure 7 Examination environment.
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Table 6 Multicast transfer result in configuration 2.
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Table 7 Multicast transfer result in configuration 5.
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FlJointkfE | 5G—24G | 798 | 35.77%| 3& 300%[0& | 0.00% 12& | 1041%
(SGHzH#M#H) | 24G—5G | 934 | 49.16%| 0& 0.00%[0%& | 0.00% 14 | 0.02%
otk | 00—24G | 938 | 40.16%] 0& | oo0uloz | 000%] 15 | 0024

24G—5G | 93& | 49.16% 0& 0.00%|0& | 0.00%| 1& 0.02%

ORI, Join A vE—TEEELRWERRIT,
F 4 LVHBL = TH 31%DNL—FITBIT 5 HH LAN—
MERL LAN(2.4GHz ) D~ /L F ¥ v 2 MBEEICRK L, £
5 L0y =78 1600 — %1285 ER
LAN(2.4GHz #7)— M4 LAN(SGHz ) O~ /L FF v A b
WEWCKAKTDZENHBLE. LALARRD, £ 68X
O 7128072 T Join A& OFERL Y, FIHRES
Rl Join JREET~ L FF ¥ X MBEENTERWVWIGE TS,
] Join JRHE & e UIRIZITHER IS~ L F ¥ v X MBIEH ]
HEED. DFEV, WARDEERIZ Join X v E—TYDEE
THIET, 231 OFFEIIMRAETHDEEZD.

Q) INLFXr A NEET—TILOEDHRAETHER

AR —F 150 5D H b, Querier Xt DA HE, 35X
Vv LF Xy A NERT — T L OFERHROH HEIZRET 5
TERERER 8 ITRT.

FSOMELY, HHT =7 0.8%D/L— X ) Querier
WXL, MDOT—TVOFHHIRRH L NL—FZTHY,
IS (Join A vE—) &R 2WGEIXERAERER <
<LV Fx v A NEHT T AL N BEIBRENRS Z
VB L. ZoxbkE LT, MEERITLV—Z D Query I
1309 Join TINETHMERHDL EE2DH. £, G
= 7 H) 27%D )V— % B Querier FERTILDT — T VIZHEZD
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HIRAH Y, ZOFAMWIROF/IMEIZ 120 ThH -7, Z
DORFE LT, WikICBIT DEHEED Join A v E—TDE
WREMRZ 120 LTSI L, S REIOHRAEFHO ST
DNV—BERN—TEHEFRD.

# 8 Querier HERER L VT — 7 LA 20 HABR FH AT 7 5

Table 8 Result of Querier function and table valid term

examination.
R B | =T &
Querier X 29 & 9.09%
AR L 23 A/ 8.28%
B EHIER 250 £ 45 0.51%
GEIZTHINE 125 75 X2 [al)
IR 260 £ 1A 0.02%
GEE TN 60 7 x 4 [1)
IR 360 £ 1A 0.28%
GEIE IR 30 7 12 [8])
Querier FE5t)i 121 & 72.48%
AR L 90 45.13%
HEVEARR 120 # & 1.48%
BHEHIER 260 £ 36 4.14%
AR 300 7 136 14.81%
BNHIRR 5 5y 145 6.92%

4. FR{E
AR LY, EHED Join A v E—YOXREMRE
1208E LT, O CTIREFEZHELE.
® EENFICST Join A v E—TEEE
o EHIR (120 B E) (ZJoin A v E—U%K(E
® L—X/nEM Query ITITLTINE (Join) % E(F
ZOWERFEEFELE L DLNA xHGHEE, ECHONET
Lite i85, BLOEnhEhoary be—J7%, 32HO
FHAE R RN — Z T S8, AR PIEODREEZTFM L.

4.1 F@EE

k5L — 212 DLNA st 85, ECHONET Lite st 85,
Brozsnthozar ta—2 %286 L, BREBEAT L.
ToHENEFNO L b —F 5 DLNA 3 HE,
ECHONET Lite AR R TE D Z L 2MERT 5. i
X0, WARNDEEIFFZ Join A vE—VEEET DI LICK
% UPnP/DLNA } & O ECHONET Lite D<= /L F % ¥ & k<
R OERE R EDOBEPRFERGETHD. EHIT, 6 47
PLEROEZIC, ZRENO Ly e —F 5 DLNA sl
#t, ECHONET Lite *HGHE AR R TE 52 L 2MHRT 5.
ZOZ LD, EENEMIIZEET D Join A vE—T L,
J—H B @ Query A v E—ZxF L TCloin A vE—T
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JEETHZLICE Y T T AN ST D 2 L 2 RGE

AHETHS.

4.2 FIMERLEER
DLNA {5, ECHONET Lite %85 ZnZ D3
flifE R 2%+ 91TRT.

# 9 FHmAER
Table 9 Evaluation results.
i35 FEA x5 ELE)E % D 6 Zr Rk %
I8 B DRI L
Wk 2 (e DLNA 150 542 CT | 150 A& TT
=% 150 &) I AL T RE I AL T RE
ECHONET | 149 &£ THH | 149 & TH A
Lite HHE A RE
Wk 5 (et DLNA 94 AAETTH | 94 A2 TTH
J—H 94 ) AT RE H AT RE
ECHONET | 93 5 CHAA | 93 & THAAT
Lite e e

S OGRS, A R R O FiE 2 AR T EET T,
UPnP/DLNA (B L TIE&ERAL—2 2T (1507, ¥ =
7 AFF 81.57%) I8\, F72 ECHONET Lite [ZBI L CTiX
il Join IREETH /LT FH v X hoXF » MEERE LR 1
B (=7 0.02%) LSoRENGL—% (=7 &
81.55%) IZBWT, v AFF v XA MBEENERFIZITASZ
LR T E .

5. FLHESEDERA

KEFHILTIE, AV Fxv X MBEZHNZA—L% Y b
U — 7 Hiili O AR A LE T A2 FEMAL— % O IGMP
WCBET AR EREL, TOMEEZHLMNCLE. £
T2 FRER N — & ORISR LT, AR 0 5258 T A
HEERT D7D DO FIEOREEZTo72. SRIOFMET,
HASHRL—4 150 5 (=7 A5 81.57%) IZBWT,
KPR BFEEZFE LR VWEE LT F v X N EiREd
HN—HF 107 B (=T & 51.19%) THDHDITKL,
BRFELFEE L RRLEDOHE, UPnP/DLNA O~ /L
FX¥ v A MEFHGETDHAL—FFT1505 (=T A5 81.57%),
ECHONET Lite D~ /VFF ¥ 2 h 55T 50— F 1% 149
B (=T AH81.55%) Thotz (R 2 ITBIT BHER).

Fio, SEREOFELZFEEL2WHERE XY hT—7
WCEERE LTS, R 6 BXUE 7128175 TUPnP/DLNA
DHX | OEH IV L TECHONET Lite DA X | OHEOD
FnEWNZ &5, ECHONET Lite D~ /LFF ¥ A ho3/4r
v XV, UPnP/DLNA O~ /ILFF¥ & b3y hDJ5
WL S NBBIENL N ERlbhroT-. Tk, HHEic
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BWTIHFEHIR DE UPnP/DLNA il 5 CH A B ©
ERVHENSERE SN LT HRL—F A= D
KISIZ LD, Join A v E—TOF MR/ < UPnP/DLNA
DNV TFFx A RNy MIRET DRGNS TN D
7= EHERITTE B, A #%HHICI C ECHONET Lite %f)i&

LEMEM L T Z & &#74 25 &, ECHONET Lite 4§,
L COMAERERERBEARAET D ATREERE . P 2T
JL—% A —7|Z ECHONET Lite D~ /L F F ¥ 2 s 347 v |k
HIEETHEIITIREL W Z L IFEETHD. F£i7,
SR AR D & L C ik ECHONET Lite b 84 5 i3 AR R T
EOFRELZFEBEMTLHL5>ma—xy hary—y T A
WBEETORELT, 2—FRA =D DR/ % ECHONET
Lite st 2 AW CH WIS IEF IS AR AR & 72 5 X
BV MAEITY ZEERF LTS,

Tz, ETHE, vV FFry XA RRA N — U7 %2 F
LicA ¥ —Fy NENEERFE —EADOBRGIZL - T, M
MLAN IZBT2 b7 740 v 7 BERTHBARH L. £
OIS E LT, FKERALV—ZO—FHORE TiX, IGMP
Snooping FEHE & D Friz e EE NS ST\ 5. IGMP
Snooping (A X—t > 7) &%, Membership Report (Join
AvtE—V) BRETDHE, FELHAED MAC 7 KL X
BT — TR L, AV F T 2 — A TIERLEAR D
LIZwNANTFHY ARy NEERET S 2 L2 HWT 55
BEThsd. ZOHBEICLY, 1o ¥—Fy MilABD A |
V—3 U F = NER LAN filic~ L F ¥ X hENT
BIRZTFET DLV Z LS bR, v AF Xy A b
TREFEENZ AT Y MR, L—F Ta=%y X MIEHS
NTEBEEIND D, Sy hEZETERIRDME
DEETDHZERMBN TN S.

A8%0%, FEEFL—Z O IGMP Snooping 12 B89 % FiE M
N— 2 DRIERE LT, TRICL2EEZEEL, £0
BRI CEDFRIECHRF T OLERHD.

SEXH

[1] “UPnP-arch-DeviceArchitecture-v2.0-20150220.pdf”.
https://openconnectivity.org/developer/specifications/upnp-resourc
es/upnp.

[2] “DLNA Guidelines June 2016 - Part 1-1 Architectures and
Protocols.pdf”. https://spirespark.com/dIna/guidelines/.

[3] “ECHONET Lite #i# Ver.1.12 £ 2 3.
https://echonet.jp/wp/wp-content/uploads/pdf/General/Standard/EC
HONET lite V1_12_jp/ECHONET-Lite_Ver.1.12_02.pdf.

[4] “RFC 1112, Host Extensions for IP Multicasting”.
https://www.ietf.org/rfc/rfc1112.txt.

[5] “RFC 2236, Internet Group Management Protocol, Version 2”.
https://www.ietf.org/rfc/rfc2236.txt.

[6] “RFC 3376, Internet Group Management Protocol, Version 3”.
https://www.ietf.org/rfc/rfc3376.txt.

[7] “GfK, EIEFED POS F 7 v & VA"
http://www.gfk.com/jp/industries/consumer-goods/home-appliance
s/.

(© 2018 Information Processing Society of Japan

Vol.2018-GN-103 No.24
Vol.2018-CDS-21 No.24
Vol.2018-DCC-18 No.24

2018/1/27



