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BANE ISP ZEHULIAATHS DT INZPRBIV—RZDFREICEVTEMRITNIER SR, e, I——(3EHD ISP
ICRRFCERLEY . ARICRUTRZ ICEREZZER U TERL RS, %, PPPoE Dft#la L. 1—H—RDR
XA VEEBDTUWERBMAZRELEZ&IZEY ., BRUT,

PPPoE. L2TP (D#AH B, 1990 FERBHEICTTIZFELTWEY, TNl Cisco DI —FFIZEEIN TV

D https://www.cisco.com/c/ja_jp/support/docs/dial-access/virtual-private-dialup-network-vpdn/9497-12tp-multihop2.html
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M, BHTIAFT—REDTHo, 1990 FRKIZ. PPPoE ZFIAT B &IZLAEDH. NTT RAFHEDILOEK
EEDBEDHETHBY,

PPPoE (ZDWT, El, W DDDRNTFET B, HiEeD PPPoE #E#lzH 1+ B 1—H'—F& username@example.org D
@ DED ISP FEIF (RXAAY) ZAWVWT. BIMIZ. BHOEKIRREDVWITNICERT DINETHIHZFIEHTD &L
ST7ATTIE NTT RAXDBBULMTE, Cisco #IZ7A T7ZRBHLTY T MV 7Z2ERELTE L 2EVWDSHNFE
9B, — ATy TTIZFEDTAT7IIFFEL. Cisco DI —RIZERINTW=EWSENH D, TTIZ 25 FR<AIDEE
THY. WINDBELLDD S, FRELEVWEEZ TS,

@ https://www.tech-street.jp/entry/2022/11/09/143614
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M DIl d 5 BS 7L ERRDIERI

(10)PPPoE AR EHFT D KLY EEL IPoE (IP over Ethernet) A=

PPPoE AXDEHEDFEEIE L U7eh FFLKIFRDBT B.).BD 1 DBIDEREHEBRBIZE T < IPoE (IP over Ethernet)
AREVWSEDHRH D, INBRIZEFL <iliRB, PPPoE AL IPv4 & IPv6 &WVS 2 DOHARDEADBEEHRETH
FATZE3M. MRIVERDUERDY . TNIZE > TREDREEMET I 215E508H 5. 7L VHEDRARDMHEEESI
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=HETWAN -7,

5. IPoE AR, IPv6 DA THHATED AR THDIMN. 7L v VHEDZIN—XD IPv6 EnXEEED/\— RV T 7D
KBEDFEREZFRIRT D EMTED, IPOE AREBDH TEETHD, PPPOE & IPOE DAERREVVRHFFHEIZDWLTI,
BIZENRDB, BB, IPoE ARIZHBIFTBRRNBIN—RIZHETBDI—F—IREDHEIF 2 2HY .. EERAAR (RA (Router
Advertisement) &MEEINZ 7O NIV ZEWVWTHIEIT 2, ) & Jb—F7 1 >0 AF (DHCPv6-PD (Prefix Delegation) &
EENZ ARV EZRWTHIET S, ) BB, D 2 DOARIE. ONMEFI—FDEEIZL>THEVWDITESNT
W3 (BRIZOM EEIN—2DHBH5E. BN —2I1E RA %2553, DHCPv6-PD D#H%EET, UMW ESEII—FADT
D PC IZ RA %2589, ZDHI=WIE. KEPRIUL., 7Ly YIREI—FIE. BTHEUKEDLSIZRDODTWS, &
2L, 7Ly oORORBIV—2IE. Iv—FT 1 > I A (DHCPVv6-PD) DHIZ7iR>7, )o FFULLKIE. KR CEEL <t
N,

N7y YEEHRNICHRERELTEL=ARY N7 —OKE

EZ AT, IPoE ARONGYEELREDDETHS DHCPV6-PD 27 Ly YBETHET3EWSPAFPERELE
Dl NTT AZa2a=5—2aAHDENBETH . EWVWS LW E, FHFH. Prefix Delegation (RFC3769) &LV
BEZDEDERBALEDON, E)IKTHS, RFC 125, BEEE U TR E-TH 3V B)IKlE. b, e &HA
BT L V&Y EIF B DICHBLREMMMR AR U 7 Ly VHDIRANLRERSZ/EY LIFBDICHRUEL S
B UFERHNAMIE. SEEFETDDT, SEBEZEHRU VW IEHNEETH D,

D https://www.rfc-editor.org/rfc/rfc3769
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RAD IPoE ARICHWT, ISP &DERAZEZZHR T BRIC. RICEZLGEMZ UVIEEBEIL. VI MY IIIV—T
D BBIX tDEEE—KTH B

FA&X NTT RAXDWUOFELER (FH8). NTT A2 ="7—> 3 ADE)IIEK. BBIX # (V7 MY I IIV—T) O
BEE—KIE. 7Ly YZEFNICER U TELBHD=ZARY NT—TJRETHBEEZAT VD, KL, BIZNRELD
s A28 —Ry FEVWDDIIERESGHNIMIIAEFR TIENSNTSY . EEQRAER. RIIMWICHEZHEFELTWVS,

Fll. BERSHOBEEAN 2 F—Ry FOBBEIIWILL TWS &R, NTT RARIIHIREZSHZDOEDTH
W fthATNTT 3225 —232X&EVT MO TIV—TE. 2O NTT REFEHREERZITED I & TRITESR
ZE5| LTSk, MEngSRstREBOMUD, 1272 —Xy MOBBICEDISBHEOEHIETH D, 2LV 7WE, ZZ
THEHIZEITE 3 Bl EBESA’M VE—Ry NEBEDOETEEZERT S VW OIERREZ UIBROET/5TH
B, ENLRIORANISERSNERAREAN (LRTWS &, BYHRAESZMHE I 2 I&2RRTBLDICHFSLE
FRDEIBREDTHSBD, ) NMEHAFIZEET B,

ZDELIE ZZRFEFEDIBNPELA T HBRDT Ly Y DERISES FE UIEZ < DIEEHRAYIPEFRICK Y,
RADEFAZXZBDRED T Ly VHEDREt ERENDVLIZFRE 2000 FA (ZO=EEDIE. 2011 F7H 21 BEWD
ERIREHATH O V) KERLEDTHD, INSOEELEREFRMERIZOVTIE, BHTEERDT, KifRT
SS5(ICHEHAATENRD FETH Do

D https://www.ntt-east.co.jp/release/detail/20110719_01.html
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(12)NTT R RS TR

BB —2IZ. ZTIERULINAL S S ELMINERSN TS, & zE, ON BEHHEISEN DS,
(BIEREHE) HHEMEL 55,

BAED NGN ORI —ROEBRUTHE LD, NTT RESHEFOAME . BIGT 3HMBHEETH S,
ZOESBERS, HARIMATR L ET, BHTESLOT, BRTS SIEMA TENBFETH S,

QoS
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(13)2EHDOKXKEBOINBI —RIZ Config ZBHVATSYV 7NV 77075 4L

BALEIZFET DIREDNBIN—FZ2EDLSICEET N EVWSEENRDH D, EEEVWVOTH, BEEULTENLSE
BT3ELWDDIE. WERFETEIVWH, KUEBERDIE. INSDPRBIV—RADEEE (Config) DIRAZED K DIZITAR
SMEWVWSHERETH B,

Config (&, BRREDLDICEAEAELEINTINENDD, FTLWLWI—T—HIER Y. PPPoE DERAtzY 3 ¥z
ZEULEY (FLyY -y IaryTFSREWVD, ). @A IPv6 BEEIA - kLAY, UMW EEZFRELIZY T3
IZ. Config ZIZXAT D2HENDH D,

Config (. HBEAAAENMKAUVTERVWA, SADBVRETIEENDDHD, €I T, INZFERT D7D, (c) £
EOAKEDIRBIV—ARIZ Config ZEHEHRATZY 77770554 (Telnet ® SSH U547 MEUTEMET
%, ) ZREITNIEELV, TUT. INZBESIRT —EIR—AEERE L TENEIE, 24 K 365 BEMEYT DIEREA
Config BEIHERAT Y VAR TES, COEBHRADLHEAZ, EEOA—HN—DI—RIZHIGTEDLDICEDERZ
HRIEUTRINL, 70y YO —ERIZIHU T, 7OJ9SLTERLUEZED, 7Ly VYHDESDIRFETH D, 5¥
ZDEI@Ry NT—IBBROFEIIHZVEITHY . KFI/ 57 REEE (AWS F) IFZOHHEAZPERICERL,
FIFLHEZFIEIL TS,

LML AWS EREFEND LY H. EDFIZ. 2000 FZTBIZ, TTIZZOBERATOISLDTA T 7 HHKRL.
ERULTWEDH, NTT REAXTH D, COTOJZLPEHEHKADOD Y JFDIV—IVDE&RET - K=&, NTT REAE+
SORREERIKAEBIICEDL > TULV, FIHAIE. #ATEEZL. 7Ly ADSL ¥ B 7L vV ADZTKIRIFHASH
ICHEFELTHL 2L DI TH B,

B 7Ly WHDIDTAIZ AL HBIEERTYIEENICFIET SNADY—/N\— PC THEUL. 71w ADSL D&
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BETRF (20 FUL) BEICEHEULKITL LD TH B, STORFEOERDETORBRD/INY 97y 7+ T—TFDIWN
FE9 %, NGN AKX, FOJZLbHRSN, NSO TOT S LDFEFEULWVWEHFFEEIZDOWVWTIE, Hile TR TFE
THdo

WREIV—RIZI TV T—TIVT Config ZIBATIHEDEE (1)
ULHU. REIEKIZFET D (ZEICHTE) DT, ZOHETIEFEU DR
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22T, 2EQOABOINEIL—2IZ Config ZEBHEAT S
VT R I PHEET B — N — RIS

(14) Rrik)L—4& (AER). [LiHi#tIL—4 (BCR). REEXEEH LA #IL—4 (SBCR). IPoE RAXLIHER
LHRIV—4 (GWR)
7Ly YHBIZBEWT. RICEE - BRI, LREOREFEEFH THIN. ABEZEZD LLWOIRTIK. BF#t)L—4 (AER:
Area Edge Router). [Ligid#/L—4 (BCR: Backbone Core Router). REAZERZ EFA#kIL—4 (SBCR: Super
Backbone Core Router). IPoE BREZ®LHERK /I —4 (GWR: Gateway Router) B8, tHA—DBEEZUNIEL TS,
S, GWR &, HBDFEDARY v IIVESERIZIFET DD, <D GWR (I, £HFDOHFTE, 2D 1 mMOYIEERZERE
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(ZHRNDT—RE2EEEMENMER—THBEVR B,
B52H&Z. ETIE GWR (& 1 BUHMEIMNTUVWRL (ERICIIFELDH D, ) B, Hohld, MIHT & (2980 GWR YR
BINTULWBDT. —SROEEITHIHD ISP (CBEEEEINT LS,

**’hw
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14 EF‘E_IEE STEIEGIT: (B 7Ly ] BROERESDH— 28



B 7LDt —X 3B TRALZELV TIMFLTE
H B Uptime FRinzR75. 13,388 B 23 KA 28 ¥ &> TWLWE
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IPoE BREALHE FFL—2 (GWR) D=4 (BB 2020 & 11 HueH &
ZORTHEBEL. PENEETI Ry NCRYUMITOETSET BEE,
(GWR H&EDT L ERMDEDEE)
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(15)3EREMA NGN #P3 DNS H—/—&

KicHhd LD, TFEREMZ NGN #E8A DNS t—/N—] EWSARE DNS H—/N\—8HIFET Do

ZhlE. NGN DB IPv6 kv T —2 L TREUVERDOHSFEBREZITRD7=5HIZ%BED DDNS (Dynamic DNS)
H—N—ZHRADIELKKEL LD ETHIARMDT Ly VB IFRERME (FE) M. €D DDNS AD R XA 2 ZHIRER
DEGEDT=DIZ. T4 T—REMINDUIEZE 1 (TREEBRL THSINELNHDEEIZ, IFRFMNATIOLERIZEST
FDHREMNHITONTZY . FREGREICR S 7BRZEET T D, [FUNSA DNS H—/I—THY., 7Ly VEDSEDE
* 1 7 BEEHEE UTORNADREERET 28 THDY

(16) 100G-PTS £ELIEEERE

BIIZDWT EBREAEBAES, BIcH. CORIZIFRRSNTUVRVWERIFS ULRBENEFET %, =& ZIE. 100G-
PTS &MENZ2ELEREEEBENH D, RTIE [HEt]. BRI SEHLTVBA, ik =i 100G-PTS
THTEINEENTWD, BADEBRET2AHDE. RIEBEDLET 7 A INTEHINTWD, UKL, KT 71N\ ZEFDE
FIN—RERTDLVE, 2ELENAGEREZNT U TERULEE DN, X771 /N\OFHEEHITE S, €I T, FR
(ZlE. T00G-PTS THEESINTEHY . & Tbps DB EZ. BADSRIEFL TS DI EMNTE S, 100G-PTS (ZiF. WDM
(Wavelength Division Multiplexing: JRRAEIZE) FKilTP0. 7> T, Ry FEifl. VI oz 78EEWo .
B - BELRIMDFIASNTWS,

@ https://i.open.ad.jp/news-160614/
@ https://journal.ntt.cojp/backnumber2/1410/files/jn201410054.pdf
® https://www.rd.ntt/environment/pdf/rep2016_06.pdf
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(17) Z Dt
FEETIE. O EEEICET BERIIER L TWVWS, HRRICIK. LETHRAA VA —FRy MEm#EEL Y B 5IZEN
VD OMWUEEE (IP EEERT L) & 1ERO7FAJEFEE DEEERD=H DEROLHADFET B,
ZOMICE. Ty YHEDABWRZ IR TESYBD I EIE TSN o7, Hilm CERIMNIHRRZFETH D,

& KUBEEHRZRVIRSIZEZ, IRE] EEBLDIE, BESHSSVDEDTH D, [#ll] ICHHBINETHD

LET. 7Ly YIRS —&R] EVWSEEDNHETER, IREF] &WLWSDIE, BEERICEKROoNBAETHD. 1—H—
(BERR) Z. BERDI—2D 1 DOWEFHIZ RETS] EFALRADTEL) EVWSIEKTH D, [IRE] ELWSEEE. &
FrEDIFBFRE DD L SBA A—=DE U IHE D, HEHNBEI—H—ZHBNBEDLSIZHRULTWD, 7. THITHEDIEL
Wo I—H—#eRII/MNDARLEDDHY (1——D PC OBBEHHELTEMLABEZLELDELEVTB). EZDEHERIC
AT, F1—Y—ZHIDBHED &L S RRENRELATREPICH UADTEBENEL D,

EZBHT, AXETRITGENBI—FDI—HT—ZT&D IPv6 7 RLZAD NREFR] £WSHD%, LERRICWLWS &, £EIC
BERORFBFALRHY . ZHOBRBENEESINTVD EE, EOBNBELRVTNORFEFRIZNBINTVWIHNEZERT DB
ARRARERNMHEL, BEFEDL. BEIZIGU T, ZORZREL T, EOHNBENEDHFERICWLWBDOMI7<TBIED
TED. EVLWSBDILTVD, ZLT. BRBELIHBFAZBESNLZRSIE. CORISEFRENICE > TENT IZEHS
NRTNITRETR, BRAIZ, FHIZZDE DB AT LIIEET D, [BEBSRHRBERY NT—IJYXTL] EVWD. &
BEAMNERT S WAN R—ZDT—ER—RAI AT LTHD. ZNUZlE. 5 AALSVLDOHEINEEHFRICR>TEY . Microsoft
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SQLServer T—AR—ZDT— IV LEDITELTEBEINTVE LS THBD?, HZ5L. £, SQAL T—ER—XF—
TIhHY) . BROFEHDINBERIBENBEZ LIZ 1 T I2BHINTVT, TNTUE > TRAIZFRBRS AR VERENFH
FULRVNESIZR2>TVWBDTHBD,

ZD&ESIZ. BAED A WS &, BRAPBEAZ [TTIZANTSEIT] VWS LSRR, DRYUBEVDA X—DHhBY .,
1—H—2BELTOVARVESIZRLSNS, INA] OFELOBEKkIE. [TAPWREEZIIANT, HDAESIZRLYESEL
=T BT E RETIE BREREE—EDRERICEEINICAND I & 25T ,.) (SAEEEHES 5 R). AIXE LTI
78| (V1Y) BEENFIIRBE SN, (EMEEARR) | &bhY. BREAETIE. JOBVVERHNEROIESH
DL (AR

BERICHLT. [IREB] EVWSEEZELEFEOTVBDIE. BEFSHL<SVDEDTH B, PUBVHULTIELL, NTT
RAADHEN. RERITET. KEVRZEZFHNTEEUED, REVEZOZEPFIHZIZ. 868 00 #| endEhrni
ERD. ABSNB, RUT, BiE>TH. [IRA 00 ] REEEHNMRVTIIRLD, THELE, BEIZ. B2 TR>TL
ES5THBD, MESHNREEZEREIC B TBEEEDR, NTT REFDOHEN, REFFRITENT. MZEsc [INSRE
26 & A Bl ENBVWTHBE, BOIBROI>TULELT. RITHEIIDHT. KDYIZ. IR ZESTHB3, INA] &ld. /Ny D
T—RT. BERIZENBRVESIZ, TFIZEHESRAETH B, &EIT3H. NTT REFZDEZEAHLITIE. RAE. FiY—
ERZERBTRE. BebBRE NA] §3. EEEAITOTLR - V) —RZELDTH B, BEFSLEHNS, F5WSHZ
EEROTEIVNER>TEEDTH B,

@ https://www.soumu.go.jp/main_content/000471660.pdf
@ https://www.moj.go.jp/content/000002465.pdf
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S2TWBHS, [COMEEER. NTT REAXRDKIFEIVNR T 74/8 AB (ABEO—R F) -1234 B4 IZTHIRALTHT.
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[/56] IZZ2ZFVEBLEEWVWDEDEZSITHD. NS, EERMBEE LA AMEEE IPv6 ZETHEALTS
SRERM (IPOE @ ISP BINSEBRITHEIRT 2 &IZRD>TWD, ). BRI ARESMEEILT TIZ ISP (2L > THRES

243



N, ENTEALPEBRSINTUE /=D T, BHS2EHEEELEE HiK) TET (RHIFTEHDEN, BLRAENEX
ZTHD. MALRIINERSBRVWEDTHD, ). 1 I—F—HVDYT TRy Mr%Z /48 HS /56 (ZHEDHDDN—F
ELEEVWSZEIZR2T, E3LTUE2ELSIABDTH B,

CDFER. 7Ly YEHR®D IPoE AR TIE. 1% LAN [ZBVWTHERTL 71 v IRERD, 2RBYR<LABO>TULES
oo

ZHZH. IPv6 DEFEERIE. IPv4 TIITFRUNERT RLRAERZ. & THILEL 128bit ZEADRMBIC KL > THKRS
. XY NT—URBEROBHEZEDD Z EIZH D T=DOTIFRH 272D,

EZAD BRAET LY IHED IPOE ARD IPv6 T7 RLADEIHTENRY NT—T1E, IPv4d DTFS5A4R—K IP
7 RLRATHS [10.] &WE HTRY MRETOBHER., BALFDITRS SN, £ LAN Tld IPv4 EREKROBHE
THRTERWEDIZRD>TUE D TH D, KFEEAR Y NT—2I26WT. IPv4 BRRDETERLEV & [E USRS,
IPv6 THRELRL. BEFSHAYDBRRE TH 7Y,

ZZ T, HEHRBICESZ &I, TFNGSIE IPv6 HT5ANR—K IP ZRLRAEWSHDZEZEZ T, £EART NAT
ZITNEEVDTIERWD ] EVWSEDTHD, ZDOFEIT. IPv6 HIEIZ. HH. FELE, IPv4 1ZH1F5 [10.] DK
SIBRTTZAR—=K IP 7RULRERKKIZ, [ bO—A)I7 RLR] £UT. [FEC0::/10] &EWSEDH, WoltAESR
SNhfzo UHL. ENTIE IPv6 DEHKRAR<KRBEVWSERT, 2004 FIZZDT7A T 7IdBELSINE, BELESNTED D
TcDTHAD, IPv6 DEBRBNRVZEIZED>TUE D,

CDE—DEETHEMNRYFEZITH DM, IPv4 (/8) B TRy NERHED 16bit odHY . AT Ly YETEIHTS

@ https://www.janog.gr.jp/meeting/janog29/_downloads/janog29-ipv6cpe-after-tsurumaki-01.pdf
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@ https://conferences.sigcomm.org/sigcomm/2015/pdf/papers/p57.pdf
@ https://asciijp/elem/000/001/691/1691592/
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