, DYNAM C | PV6 CONFI GURATI ON METHOD FOR HOVE GATEWAY BACKGROUND OF THE

| NVENTI ON Field of Invention 5The present invention-relates-te-the field of
hone gateway technol ogies, and in particular, relates t nam c | Pv6
(I'nternet Protocol Version 6) configuration nethod for ﬁﬂlﬂﬁ"“nﬁlm

Rel ated Art Honme gateways are multi-service integrat ed

oriented to hones and 10 snall-sized enterprises userLByli?UWnectl

home gateway and an external network, a service providing platform or| ent ed
to a hone is formed. The main function is to inplenent a conversion from an

intelligent brop#NAMEBCIPY6 CONFIGURATION METHOD FOR HOMENet wor k. At
present, the global Internet |IPv4 address pool is depleting, and research

of a honme gateway supporting | Pv6 beANBWANperative. 15There are three
ways to configure IPv6 for a hone gateway: First, through static
configuration, infornmati onBACKGROUAND OPTHEINVENTION a gateway, a routing
gateway, and an | Pv6 domain nane server (DNS: Domain Nane System is
manual | y coFieldgd isntion Second, through DHCPv6 (DHCP for |Pv6, |Pv6 .
dynam ¢ host configuration protocol) 20(Dynam ¢ Host Configuration

Prot ocold confihgupredenoimvegiopasttasetoethe tigeld RFGoBid 1&teviay nactinologies, and in

particular, relates to a dynamic IPv6 (Internet Protocol Version 6) configuration method for

a home gateway.
Related Art

Home gateways are multi-service integrated access devices oriented to homes and

10 small-sized enterprises users. By connecting a home gateway and an external network. a
service providing platform oriented to a home is formed. The main function is to implement

a conversion from an intelligent broadband access network to an informationized home
network. At present, the global Internet IPv4 address pool is depleting, and research of a

home gateway supporting IPv6 becomes imperative.
15 There are three ways to configure IPv6 for a home gateway:

First, through static configuration, information such as an IPv6 address of a gateway, a
routing gateway, and an IPv6 domain name server (DNS: Domain Name System) is

manually configured.

Second, through DHCPv6 (DHCP for IPv6, IPv6 dynamic host configuration protocol)
20  (Dynamic Host Configuration Protocol) configuration; please refer to "RFC 3315: Dynamic

Host Configuration Protocol for IPv6" for detailed content.

Third, through IPv6 PPPoE (Point-to-Point Protocol over Ethernet) configuration, the
configuration of addresses at two ends of a PPP (Point-to-Point Protocol) link by a PPPoE
server of the [Pv4 differs from that by a PPPoE server of the IPv6. Addresses at two ends of

25  a PPP link of the IPv4 are configured mainly through the IPCP (IP Control Protocol) of a
PPP session phase. Addresses at two ends of a PPP link of the IPv6 are negotiated through
the IPv6CP (IPv6 control protocol). According to "RFC 2472: IP Version 6 over PPP", the
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. Host Configuration Protocol for IPv6" for detailed content. Thi rd,

t hrough .1 Pv6 PPPoE (Poi nt-to-Point Protocol over Ethernet) configuration,
the configuration of addresses at two ends of a PPP (Point-to-Point
Protocol) link by a PPPoE server of the IPv4 differs fromthat by a PPPoE
server of the I Pv6. Addresses at two ends of 25 a PPP link of the IPv4 are
configured mainly through the IPCP (I P Control Protocol) of a PPP session
phase. Addresses at two ends of a PPP |link of the |IPv6 are negoti ated

t hrough the 1 Pv6CP (1 Pv6 control protocol). According to "RFC 2472: |IP
Ver si on 6 dVeeCIPRpEotiateh é4- Hith&dacmé@mtifﬁ@t(érBeme Bdentifier) an faabiek negotiaticn er
(I'nterface i a 4 ocal
ik acidr g0 ehe el Regt (1, AGRGL Bt 8 BRTR iR ANELUER
interface. riEhmrbflmeéaceomhyreﬁye fandy Iberfughecipatialpprocsssisg.ngin gammunications
conmuni cat i,0 n horre teway user rnal, network be

i mpl enent edbeﬂ%eﬁ%thmﬁg §f1t§vs userg@ %eﬁ%glafnetw%g%ﬁ 2mc Ignﬁ%n‘%%‘dq & home W{%wa%et wor k
and a user ahmmefonatmming ahloperarohniveorfjaheé wayer he ek neﬁm)rlcmmmmhma& gatewdyh an

| Pv6 net wor k throu one, ga nt technical o) mto be
Sol ved 1 n_thieecsh R el MR A R i foish §F0n sEP BLE R REOSRTSA ot o
provi de a dytoldemco bddbved anthisdietdat i on 10 net hod for a hone gateway so as to
overconme the defects in the aforenentioned related art. By the nethod for

| Pv6 PPPOE dialing for a home gat ewSMMARNigh an operation of selecting an

"obtain an address" option, the hone gateway may acquire an 1Pv6 gl obal
uni cast addr eskheafbjeativeedimbie kpresanteinfantien ¢ teaprdiitlie si MamhdIPMﬁrctohﬁgurm access

| Pv6 ne rk re nd by _si mul t anegus t'n optiagns _of "obtain
an adar o mehF BERBGR PGy oF ISR RE N HeNeaR F B PR e it evey
may acqui r eBytthel BmﬂiogIfmbﬂﬂl%&ﬂﬁoﬁsdiﬂ&@dﬁe&shmml ngttwiyhelliromghyara@ﬁﬁﬁﬁanl &6

net wor k resorrtces .The génam C.. ﬁonflgurayi on net hodv\%fpo &bhlgme
gat eway pr oVIGEE "R 3P @ddsys ORE}%t PP heF g s™Eh &Y YF 18 ﬁég &ps: A
est abl i shi ngncaswuddlessadfealeﬂ&irmmdffae@mwwndé mdamrtﬂldahﬁwedesﬂm hdubek

routi ng node and det rmn 6 .conf i on or .a .20 ho
o ooy | s e EKR G0 Dol B iin Bppdaesn and P s and

accordi 1y tgefix"dy nainal GREBF thatﬂoma cFafewEPRﬁﬁ adide AAIPOP ElobAl un@hst 2dlilegti N an
address” and "obtain a prefix"”; starting a dialing process, creating

an interfac® foF efﬁ‘éyaﬁcﬁ?s Thyp ‘Eﬁt‘ﬁ?;r&%so“‘ic?fvokl ng, by the dialing process, an
oxectl abl ¢ SR N R e Dol Y B o AT o
actions, arﬁﬂv&ﬁﬁbhd&ldﬂ@s fhe s“@lai“eﬁgJ&te@utAOeﬁwm‘smgua aMideOdreARdwarkSdoahRties i
an Internet attribute routing mode and determining an IPV6 configuration manner for a
20 home gateway in a point-to-point protocol over Ethernet PPPoE dialing manner and
according to a dynamic combination of PPPoE dialing options of "obtain an address" and
"obtain a prefix"; and B: starting a dialing process, creating an interface for the dialing
process, invoking, by the dialing process, an executable script ipv6-up, starting an IPv6
dynamic host configuration protocol DHCPv6 client in the gateway, generating different
25  configuration actions, and combining a stateful auto-configuration and a stateless

auto-configuration, to implement the dynamic IPv6 configuration for the home gateway. -

In the aforementioned technical solution, the dynamic combination of the PPPoE
dialing options of "obtain an address" and "obtain a prefix" and flags thereof in step A

include the following four situations:



, autg-configuration, to inplement the dynamc |IPv6 configuration for the
hone gateway. - In the aforenmentioned technical solution, the dynamc
conbi nati on of the PPPoE dialing options of "obtain an address" and "obtain
a prefix" and flags thereof in step A include the follow ng four

si tuations: (1) neither the "obtain an address” nor the "obtain a
prefix" is selected, and the Flag value is 00; (2) nmerely the "obtain
a prefix" is selected, and the Flag value is 01; (3) merely the

"obtain an address" is selected, and the Flag value is 10; and 5(4) both
the "obtain ar(l)amhithesthé "ghain i @ddredst apmthe "ghtah iaxdrefar gs sedctl emtl tharkihgt he
Fl ag val ue va?ue 00: In the af orenenti oned technical solution, when the
Fl ag val ue 1I's dd, "t he DHCPv6 cI ient requests a statel ess DHCPv6 service, so

that the horre ate uire ..do rver ess from a DHCPv6
server on the éhe 0and1 atFHe %v%dcﬂn?ghnefﬁ Val e'S gf ’10DHCPVv6 server

side in the g%g)emgxlytt@e WBOR, aﬁgaaishgs ALLRnd Cag%iugns yldre domain name

server addres orenentioned’tec solu when the Fl ag

val ue i s (@Dbc%'ﬁﬁ’ Bpfald ?rmdtd'ré;'k'* An%ttfx‘é "c?o@a h 9§ %reafe?e%?e'da%doéﬂe fF(Pa{ghpr efix

del egatl on IA request, starts a router a dvertisenen aehon a
PC on an LANIwiiglél. of the honme gateway acquires an IPv6 15 gl obal uni cast

address through a statel ess auto-configuration; and starts a DHCPv6 server
si de, so that Iatle@faementiohgtiiNedihicakseluiomevhyatievidag wbgus OQasheiINl‘IGPvﬁestlientn of a
domai n name, r | v

st at ef ul aut@ﬁétgﬁfﬁtagﬂ%ﬁﬁ?ﬁ%f)% Saenﬁ% chkh%? orene%%fa?‘%%e %@g SO utlon
when t he Flagevaddiess ifiomld DHIPy6 Bei@ev@ thE VAN sidei andaitllesDPﬁEP%délnmtlsttqrtsa

assoct a{d O”Dfil@f)vé‘ (s?errl'\_/etresi 20h3he gz%g\ggye sl?psdale eoNégurat Wem drm%t(i)ont (t)]ta tthe Homain
name server address.

In the aforementioned technical solution, when the Flag value is 01, the DHCPv6 client
initiates an identity association for prefix delegation 1A_PD request, starts a router
advertisement daemon, so that a PC on an LAN side of the home gateway acquires an IPv6

15  global unicast address through a stateless auto-configuration; and starts a DHCPv6 server
side, so that a PC on an LAN.of the home gateway acquires information of a domain name

server address in a stateless DHCPv6 service manner in the stateful auto-configuration.

In the aforementioned technical solution, when the Flag value is 10, the DHCPv6 client

initiates an identity association for non-temporary addresses IA_NA request, so that a

20  WAN side of the home gateway acquires information of an IPv6 global unicast address and
a domain name server address through the stateful auto-configuration; and starts a DHCPv6
server side in the gateway to update configuration information of the domain name server

address.

In the aforementioned technical solution, when the Flag value is 11, the DHC_PV6 client

25  simultaneously initiates an IA_NA request and an IA_PD request, so that a WAN side of
the home gateway acquires an IPv6 global unicast address and a domain name server
address thrbugh the stateful auto-configuration; starts a router advertissment daemon, so

that a PC on an LAN side of the home gateway acquires an IPv6 global unicast address



» 20 WAN si de of the hone gateway acquires information of an |IPv6 gl obal
uni cast .address and a domai n nane server address through the stateful
auto-configuration; and starts a DHCPv6 server side in the gateway to
update configuration information of the domain nane server address. In the
aforenenti oned technical solution, when the Flag value is 11, the DHCPv6
client 25 sinmultaneously initiates an | A NA request and an | A PD request,
so that a WAN side of the honme gateway acquires an | Pv6 gl obal unicast
address and a donmai n nane server address through the stateful
aut o- conf i ghmoagli the stastess duso-configuraton: ank/startsiadiiePv6 stavenside ingle gabeakay as0PC on
an LAN sid f e _ho t cqui . V6 . | I . ess
through t na St eradd TP SHE SR R Thcieg b ARy PR IBRBAERECE
in the gat evesvyr addeest inaitstael RCDHICPYA serise siaoieer of the ktetefub awo-ganfeneyiomcqui r es
information of a domain name server address in a statel ess DHCPv6 service
manner in the Isttix efordmeatiored ctoctmicgliseltiion .thd statehg aafoscoafrewrttianedthate@hni cal
solution, the stateful auto-configuration is that: . reshondi.ng
metvor kT ntBrPReRts TeH SiPgs LR htt shBub Ravirk & PO ERRH IS
addr ess fr ardasdiritPy ®HEVWaervedddesspopbal the W ANsidd\aM siqdeesaandbnaoopanees a

domai n nane _server addre m a DH rver on the WAN si de. I n
t he aforenesﬁfvieﬁ?@ﬁsi &?:rﬂﬁm&vsosfﬂﬂo %%@5‘ St el ess DHCPv6 service manner
in the statefyl .auto-confi ti.on i.s.that: the server.does .not
allocate an | Illi’(‘/gleaaé%rflggrgfon%{fﬁfmcﬁgF%l\“i/onp?‘gvsfatt oS iEniﬁoirvmaS OR moafg?rﬁi Homai n
nanme ser verstaddr asscdnfigtifagorc Isi teatt the DHCRv$ deher dbésrmreneidcaernadPi @ edidnessal
solutio thep_gr cess. of. %he st ag&l féss aut o- congi géjrr astt(i) %n c'!iesmt hat: a

net wor k! nt B FEEL RIBYIdssatoqmafiop 9 fhe AP R Lpms SV L S8UEY R BivtsFitng a gl obal
address prefi dvertised by routing and an interface identifier. [
conpared wi t h)iflﬂ‘g (%rFrB?n%gp?d?/te%hHécags &élﬁfl,gg%%ro%%ss ?f:]ttle SiSteless qu—con‘f:"l rat’lbbsn

e present | nveftion are as
fol |l ows: 15 hat:\&/ iehwdrk énteréick obkaint alghobbl tiRiRetaddiead byngpnibiningia gl agdtessvay
adopted in th esent. i nvention, .through operation of selecting an
"obtain an ﬁa%%ggm's?gpqyi%ﬁt}“gtaﬂ aHh a&"a@%’?ﬁ{%r'n&y acquire an | Pv6 gl obal
uni cast address of a network interfac n a N si de. and. further,, may access
"v6 et vor k. raxgmpad with e priof S et o LhE (T S ik e i e o1
"obtain an ad s, .and *optaipn refix" . a 20term nal .user. of the home
gat enay’ 5‘ranaty agi]ﬁ‘?vr‘tg tl};ﬁfnTtE‘Q/‘gOfSIF‘é%gﬁ)fpot?ﬁ(llwg5‘§tf°ra%%ornées%ateé~ g of %Pﬁ?%él ghenpgflseﬁtc cess
| Pv6 net worikivéneismutheomgh an operation of selecting an "obtain an address" option, the home

gateway may acquire an IPv6 global unicast address of a network interface on a WAN side

and further may access IPv6 network resources.

(2) By simultaneously selecting options of "obtain an address" and "obtain a prefix", a
20  terminal user of the home gateway may acquire an IPv6 global unicast address and further

may access [Pv6 network resources.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a structural block diagram of a home gateway according to an embodiment of

the present invention; and

25 FIG. 2 is a flow chart of a method according to an embodiment of the present

invention.



, BRI EF DESCRI PTI ON OF THE DRAW NGS FIG 1 is a structural block diagram
of a hone gateway according to an enbodi nent of the present invention; and
25FIG 2 is a flow chart of a nmethod according to an enbodi nent of the
present invention. DETAILED DESCRI PTI ON OF THE | NVENTI ON The present
invention is described belowin detail wth reference to the acconpanyi ng
drawi ngs and enbodi nents. As shown in FIG 1, a hone gateway i s connected
to an OLT (Optical Line Terminal). 5 An uplink port of the OLT is
connected to a dialing server supporting the IPv6, a dynam c host
configuration server, BRTAILEDMRESCRIZTIONOYJHE INVEBITE&Nver supporting the
| Pv6 is further needed. A WAN (Wde Area Network, w de area network)
connection wi tTie gres¢niRNIST if Hescobadeielovaintdefa tith nelsteaniaty thoaksompanying

est abl i shed j.p: t - is WAN connection may 10 forward data on an LAN
(Local Ar egdrgf\@f]%oa?’a)emsﬁ?%geaﬁd data on a WAN side, to inplenent data

exchange bet wean, 10l AN %;gggg%t%{ag iV ¥t o a#rr(])iLiél's(ggﬁ%a?ﬁrﬁdl‘emﬁlﬁl).t he

configuration manner 1's a ng manner. I guration franner
has two SoptAwmnginkmespd dtei VT 15, cotmrsted ity a dizlingl shress suppartohg tebiPab. dynpmesf i x" .
An | PV6 conf| [ egévws' ] h a
dynam c co%olsﬁ%gl ﬁ%dﬁao%fj rgtg]ﬂgre 'lt‘:i r\‘/\% i%nﬁ%g%?%%eg@& er eB gerr%?%‘g%r%g@%egﬂg%g of
conbi nat i onfughermbaled.wo opti ons. Each conbi nati on adopts a different dynam c
| Pv6 configuration manner. The dynam c | Pv6 configuration for the hone
gateway is i npl avNt@ddbhraoNtimikngide sreamnetivark) anbrecten it wn ANTERNEA a

manner o1 o aAP AR BLAPnBGE R MBS it @ 85 ol NAN Bk ah o ¢
| Pv6 coHf i gforvedrd data boan BANdhecatjAteaWeywairk) side 4ndldhiaves:a WAN side, to implement
data exchange between the LAN side and the WAN side. It is selected that the
configuration manner is a PPPoE dialing manner. This configuration manner has two
options, respectively, "obtain an address" and "obtain a prefix". An IPV6 configuration
manner of the home gateway is determined through a dynamic combination of the two
15  options. There are four situations of combination of the two options. Each combination
adopts a different dynamic IPv6 configuration manner. The dynamic IPv6 configuration for
the home gateway is implemented by combining a stateful auto-configuration and a
stateless auto-configuration according to different IPv6 configuration manners for the home

gateway.

20 As shown in FIG. 2, the flow for dynamic IPv6 conﬁgurétion for a home gateway is as

follows:

Step S1: Start a PPPoE dialing process pppd in a home gateway and create an interface

for the dialing process.
Step S2: The dialing process pppd invokes an executable script ipv6-up.

25 Step S3: The executable script ipv6-up script determines whether a WAN connection
carries an INTERNET attribute; if yes, turn to step S4; otherwise, exit.

Step S4: The executable script ipv6-up determines a currently selected configuration

manner.



.Step SI: Start a PPPoE dialing process pppd in a honme gateway and create an
interface for the dialing process. Step S2: The dialing process pppd
i nvokes an executable script ipv6-up. 25Step S3: The executabl e script
i pv6-up script determ nes whether a WAN connection carries an | NTERNET

attribute; if yes, turn to step S4; otherw se, exit. Step S4: The
execut abl e script ipv6-up determnes a currently selected configuration
manner . The four situations of the combination of the two options of

the "obtain an address” and the "obtain a prefix" respectively are that:
when the obt aiThe fourasituaiidels ef theicombditiaedfethe @do apiibns € thebioblaim angadargss'ef i X i s

not sel ected, the Flag value is. defined to be 00; 5when th bt ai ni
address is ar‘?Sttheg8Pté&ag‘ﬁef§hde?ﬁczw8%ta§{}ﬁt n the obtalning an

ng a prefix is selected, the Flag
value is defined to .01: when the obtaining an address i el ect ed
and"the ot ai 1B U R wert S dof e oA e S BPoLEREECR coBeshBES o e
10; and the Flag valbeR defieedabbadni ng an address is sel ected and the
obtaining a prefix is selected, the 10Flag value is defined to be 11.

The di f fser enc evientiegpbidiveing arlidddesnisingusedeicied asd the @btaining hygrefit fsfseleged; ¢heof t he

options ofl}_ghe re ug‘%ﬁn[se%ﬁbnt in the DHCPv6 client process. The DHCPv6

client req gg[\éallg. i oeroalry address through an 1A NA (ldentity

Associ ation for n-t enpor ary, Addr esses i . request s a tenporar
address thr oudwegghel Okf % ?rbl%dﬁjfelsﬂf S le(g%‘}c?ngﬁbeoﬁbq?lglrng%@Fﬁﬁ){é‘r%?? Si@%ﬁ‘!ﬂ%‘e%ses)
option, andrlagpkeueas deftneéstbef 10k aral | ocati ng an address prefix through an

| A PD

when the obtaining an address is selected and the obtaining a prefix is selected, the

10 Flag value is defined to be 11.

The difference among the four configurations lies in the difference of the options of the
requests sent in the DHCPv6 client process. The DHCPv6 client requests a non-temporary
address through an IA NA (Identity Association for Non-temporary Addresses) option,
requeSts a témporary address through an IA_TA (Identity Association for Temporary

15  Addresses) option, and make a request for allocating an address prefix through an IA_PD

(Identity Association for Prefix Delegation) option.
The following describes the four configuration manners in detail.
i. When the Flag value is 00, step S5a and step S6b shown in FIG. 2 are executed.

Step S5a: The DHCPv6 client requests a stateless DHCPv6 service, that is, the
20  dynamic host configuration server does not allocate an IPv6 address, but merely provides

configuration information of a domain name server address.

Step S6b: Start a DHCPv6 server side in the gateway to update the configuration

information of the domain name server address.

ii. When the Flag value is 01, the home gateway requests a prefix, and step S5b, step
25  Sé6a, and step S6b shown in FIG. 2 are executed.

Step S5b: The DHCPv6 client initiates an IA_PD request and a -prefix is acquired

through the dynamic host configuration server on the WAN side, in the case that a prefix



,(ldentity Association for Prefix Del egation) option. The follow ng

descri bes the four configuration manners in detail. i. Wien the
Flag value is 00, step Sba and step S6b shown in FIG 2 are executed.

Step S5a: The DHCPv6 client requests a statel ess DHCPv6 service, that is,
t he 20dynam c host configuration server does not allocate an | Pv6 address,
but nerely provides configuration information of a domain nane server

addr ess. Step S6b: Start a DHCPv6 server side in the gateway to update
the configuration information of the domain name server address.

ii. When t hdloédiaigtovbd bané gatdiay is Hess tomer gguawa g4 bis) aed by dafapht.ef fequirednd st ep
S5b, step 25S6a n tep S6bh sh i n Fl .2 ar Xe d t S5b:
The DHCPv6 ‘E‘H%S%?‘a‘?‘%i (fsfioa'tségpp %mqn%?n °t tehﬁuogts megr?gﬁ}rggs_ ppr(ré%% ?)xcolmsp l%tl%(ﬂ?ﬁ?éraed

t hrough t heidynam ¢ host configuration server on the WAN side, in the case
that a prefix allocated to the hone gateway is |less than or equal to 64
bits, and by d¢efpasdat Tha DHCR6r @entnaarizemn afivhiRaitafAderisesen flaememt de af t er

the obtain dress, prefix to conplete the 64 bi.ts. Step - The ICPv 6
client ?’taﬁ?@egﬁ’r?58(/@"%{Qﬁﬁleearcq'ﬂffggor"fe¢xsté’ (hng AL gile Oif%éa(g'%aiﬁ?—?é%v lient
updat es t heradaigptbdesdseptethie préftx, aiacmrkA gRowaén Adveftiskaerof paketadvddpiomss; t he
radvd process nds the prefi via an RA uter Advertisenent acket, to
a devi ce orﬁ"f hgﬁl_slﬁ%l ogirth?ﬁallﬁ gf’ﬁ%’%c?ﬁ%“&ﬁ?é\?%&?'e&ﬂﬂe &t e‘fv?!‘iascsﬁsr%?l)tfrﬁaendhone
gat ]fzway actis istfecébsdro Wd @pdateilradid tenfigeads:s &i the thome pdrivey,an thadyshpports
configuration in the hone gate , SO that it supports dr ess .

confi gurat if’.élﬂref%c“é‘rfl‘g?ré?% 'é‘sasSt%{g?%-a(?@ﬁ“foln %‘Fé‘ﬂqno'ﬂarﬁ’ﬁﬁﬂ@ra gﬁd’“éﬁwrﬁ'qehe LAN
si de 10gLquichsifes an THVEWota] @hakt ddBlesatifougitithe sakldsduutnlhiighatisd. at el ess

aut o- confi gurati on. Step S6b: Start a DHCPv6 server side in the gateway

to update the SinbétgWSiat aODHCPYOEdTRdri side @f the hatedayas nipdadehesaigiradsddr ess;
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gateway acquires information of the domain name server address in a stateless DHCPv6

service mannet.

15 iii. When the Flag value is 10, the home gateway requests an address, and step S5¢ and

step S6b shown in FIG. 2 are executed.

Step S5c: The executable script ipv6-up starts a DHCPv6 client; in this case, it is
unnecessary to start the radvd; the DHCPv6 client requests an IA_NA manner, so that the
WAN side of the home gateway acquires information of an IPv6 global unicast address and

20  a domain name server address through a stateful auto-configuration, where the address on
the WAN side of the home gateway is from an IPv6 dynamic host configuration server

address pool.

Step S6b: Start a DHCPv6 server side in the gateway to update the configuration

information of the domain name server address.

25 iii. When the Flag value is 11, the home gateway simultaneously requests an address

and a prefix, and step S5d, step Sé6a, and step S6b shown in FIG. 2 are executed.

Step S5d: The executable script ipv6-up starts a DHCPv6 client; the DHCPv6 client

simultaneously requests an IA_NA manner and an IA_PD manner, so that the WAN side of



,15iii. When the Flag value is 10, the hone gateway requests an address, and
step S5¢ and step S6b shown in FIG 2 are executed. Step S5c: The
execut abl e script ipv6-up starts a DHCPv6 client; in this case, it is
unnecessary to start the radvd; the DHCPv6 client requests an | A NA manner,
so that the WAN side of the hone gateway acquires information of an | Pv6

gl obal uni cast address and 20 a donmain nane server address through a
stateful auto-configuration, where the address on the WAN side of the hone
gateway is froman | Pv6 dynam c host configuration server address pool.
Step S6b: Shahtma gDEHEBY &cqeiesvisformptitm ofnant We6 ghibelvanicasoaddprdaked # ldemain
configuration information of. th mai n r d Liv anyVVhEN
the Fl ag valrli& Sf’rsverla?aret%{eﬂr%lgtﬁé Sgiéeg@va\éﬂi?'csalqﬁgﬁf tzoﬁlégvglérle?ﬁje rz{edgﬁegss?%élgrw %gdr ess
and a pr ef isxde dnkk lsdngpgativahy is frepp aSSgabal anidass hédresSGbnfiduoadniniian IRI6Gyn2mer e
execut ed. St % SHd: Thedﬁ{%ecut gbl e script ipv6-up starts a DHCPv6
client; thé‘oﬁl—?@?’@ T ORSHY AP Y S8 ousl y requests an | A NA manner and an

| A PD ner, SO at, t si d f the ho e a i.fes .
i nf or matd on of eé’ng(%ggjrvl%e ‘gﬁgﬁg\l"‘ﬁﬂﬁ Sg%rgstanéa J‘raétgg Iﬂjl{ncgﬁ/ t'gl C\c,]\%%{rél %agelr%eﬁféreeac wreder
addr ess t hrpefihtoan @hfigehtitn filebda ednd popuesas the mdvivpercesststrels alcdirel®s vaant he WAN

side of th 0 ateway is fr gl opal .uni cast address.configured in an
TPv6 dynam RARBSES SR ERER ot e s e P B B A5 he S Bl 8, e oy
client stardatevan atedyd rodtdreaddHERWc&bire nd uptattadnaadvidnnfigugationad therleiiex to a
configuration file of .a radvd dgr ocess, t he radvd lFr ocess fsgznds t he prefix,
via an RA pREREY, So'gd" HRUT T IBTTS Ha HRH g et eURGRIgAT NN&nd at
this tine, dlde POBE tBALANYdELdqGiraSandlPhe $lodsl urbdst ddrdss thiaghatasyteles updat e
an radvd configuration in the hone gateway, so that it supports address
confi gurat i%‘Fﬁ'?"r‘Fﬁﬁu@E‘%& el ess auto-configuration manner 10and a PC on the
LAN si de acquifescll JEVS SheRH nhoaRt S SR8a) I Qo Hhoshabisbses

information of the domain name server address; and the PC on the LAN side of the home

gateway acquires information of the domain name server address in a stateless DHCPv6

15  service manner in the stateful auto-configuration.

Specific operations and phenomena of the embodiments of the present invention are

described as follows:

An IPv6 dialing server and a dynamic host configuration server are started. An

interface of the dynamic host configuration server is pppx. A router device needs to support

20  address configuration in a stateless auto-configuration manner. A terminal needs to acquire
other configuration information apart from the address using the stateless DHCPv6. The
domain name server address is one of the configuration information. An IPv6 PPPoE

dialing connection in an INTERNET routing mode is established in the home gateway.

(1) The configuration information of the IPv6 PPPoE dialing connection of the home
25  gateway is set as follows, the obtaining an address is not selected, the obtaining a prefix is

not selected, and the device is rebooted. Through observation, the phenomena are that:

After the home gateway starts a pppd process and creation of the pppx interface

succeeds, the ipv6-up script starts running. The ipv6-up scrip starts a DHCPv6 client



.Step S6b: Start a DHCPv6 server side in the gateway to update the
configuration information of the domain nanme server address; and the PC on
the LAN side of the honme gateway acquires information of the donain nane
server address in a statel ess DHCPv6 15service manner in the stateful

aut o- confi gurati on. Speci fic operations and phenonena of the

enbodi nents of the present invention are described as follows: An | Pv6
dialing server and a dynanmi c host configuration server are started. An
interface of the dynam c host configuration server is pppx. A router device
needs to suyppess oftheabione gatewanfThgultad gateway estatﬂialtesltwssnea\mrb -igerfadegur at i on

manner. A termnal nee apart
fromthe addfé saBgﬁ’ﬂfbeg‘f’%gmtf&?%f‘essﬁgggﬁlgaw ‘“8 ace enlgr?em%eorn\?gpleaddress
is one of tdvenatmmhiegeivatdddress isbajuired lmtaté}fssm@vBBEmEemamhdr.ng connection
in an | NTERNET routing node is established in the hone gateway. (1)
The confi gur at®)oThel dmhﬁgumidnqnfoﬂﬁattdn&fItlEé\/E’vPIPIPBEE diatihg cgneoionet thedonef  t he
home 25 gateway is_set tal ni ng_.an

el ectod iSRRG o s i bint b plRes il i kel o i e i

r eboot ed Tdeleotadiand e eleviad is @¢bootet ETHpdreh ohematiam, ehd ghabomena areAhdter t he hone
gateway starts a pppd process and creation of the pppx interface succeeds,
the ipv6-up soﬂrﬂepttheshamé atewayistags alppdi pvﬁesupnckcrehtﬁnrsbﬁtlteSpmeh{é‘Ffv@ client

rocess of the a .. .The hone e estab hes t

Pnt erf aces, S“Fﬁf &’ %) X%H%ttmskmf’wf’gahé HB g mg" ?ng cHRh

interface. pkbesd of @rermdm@rgatem)t h@ﬂdmulnng\q:lmixsmfmmmddhemawéaccttqnn red in

a state| ess DHCPv6 servi ce manner 2) The co f.ormati on

o1 e | ottt Sioist prss ATBEs et dor b bohe FSuB AP bRt e 268

fol | ows, thee @blhadddproCesaMTIRADAESS6 chenf ProcsS)| igtiaRSl an TAEPD bt @iesti t Gicquifer ef i X

is sel ected, fand t he de}(rl ce i s reboot eg ;’hrough ob%ﬁrva i on, ttﬂ _gllhenomena
ap Fe

are that: Preixanformation fragnthe serveey aof gpgaesyt §o,8 dadyd foBtguratipg % on of

the pppx i nbagvd seeess s6nde adSprefishRifdriddon RiaSr R Rtpadideltd 8 PAUSNIHIG.AN BRlel PV6- Up
script starts a DHCPv6 client process_of the hone gat egaél After acgsgl ring

prefix i nf oFifal§ om, the HAMDsVFFarirssedy IPV6 s:!?le%élgsca%taéﬂrf rqugh e ftatply

process;§ adygh.- &&ﬁgﬁﬁﬁﬁoﬂ"ﬁﬂ%c&ﬂk@%&ma?b@%@ddﬂlﬁﬁarﬁ@seﬁleg’addgesg(iH a kthlesket ai | ed
process. The DHCPv6 client process initiates an I A PD request to acquire

prefix inf oPHEPYOIfigcoR#tBe server end and updat es |t to a radvd
configuration file. The radvd process send i X information, via an
RA packet, to @& B emfigpatiqnanfagmagion of{ae H’c@ﬁl’?%élatlmoahaéwg}ecgaiew& S3n | Pv6

gl obal uni casis BALaR omm% AdRiAL edI8ss, t:h@@wammqfrema Abt 08 Ghe
acquires information of a domain name server a ddress in a stateless
device is rebooted, and the router device does not need to support the stateless

20  auto-configuration. Through observation, the phenomena are that:

After the home géteway starts a pppd process and creation of the pppx interface
succeeds, the ipv6-up script starts running. The ipv6-up script starts a DHCPv6 client
process. The DHCPv6 client process initiates an IA_NA request to acquire information of
an IPv6 global unicast address and a domain name server address from the dynamic host

25  configuration server address pool. At this time, the home gateway may be connected to an

external network by means of PING.

(4) The configuration information of the IPv6 PPPoE dialing connection of the home

gateway is set as follows, the obtaining an address is selected, the obtaining a prefix is



, DHCPv6 service manner. (3) The configuration information of the |Pv6
PPPoE di.al ing of the honme gateway is set as follows, the obtaining an
address is selected, the obtaining a prefix is not selected, the device is
rebooted, and the router device does not need to support the stateless
20aut o- confi gurati on. Through observation, the phenonena are that:

After the hone gateway starts a pppd process and creation of the pppx
interface succeeds, the ipv6-up script starts running. The ipv6-up script
starts a DHCPv6 client process. The DHCPv6 client process initiates an

| A_NA r equeslecttd) aAd the ightewandevicead rebovtal ThiougiRwserght@nathe piknomsta aelthaess and
a domai n nane server address fromthe dynam c host 25configuration server
addr ess pool . AMfer e Borhé ERtewhhetaho aepppat prueeys amly cleaicnosithe tppx tioteeface

ext ernal networ means of Pl NG . 4). The confi qurati . pf or mat i on
of Che 1 PvaUPSRbE N BreH scomire et TikbrRGe STl DPER T | ove,
t he obt ai nigagtessd TADHEBVS lisk| @odees initidtes edguestninetudimgplAeNA and IAsBDect ed,
and the gateway device is rebooted. Through observation, the enonena are
That - P aptiae. ThE haBrssgRr o ARy g SEBEDA PU A aes EE IO ¢ he
pppx i nt er frateas UeaaRan lmdaseglbw @nidfist iadriﬁs@tto SheapppS i?ﬂdﬂiﬂerbg. thd MeAN p¥d2- Up
script starts DHCPv6 client process. T CPvg.client process initiates
requests i ﬁE'Ioﬂg] fy SFaﬁF?NAagﬁt‘fo?fgg_“ﬁﬂOB' dpEi @ﬁ@g Vé{hg‘eﬁbrPéocﬁ%ﬁ é\Rg es prelx

si mul t aneoUgtoymdtRHUSHliIRd droRl Bk id§nAie hadl copiueSSn sdle tbaedwdadofRByatdmqui I es
an | Pv6 gl obal unicast address to the pppx.interface on the WAN side

through a dtlarbhgieaguey apbHftaRs e vheroasss inDhebose grtremt [HF srdvd Pref¥at es

prefix jonf aepRtthOpreAL Al 4ERA fai®t, k18 PaYTRaN AN GRE of BB bk pabivan ThePzer to a
radvd configuration file of the gateway and initiates a radvd process in

the home gatevsy LANesidadeguiptsosesFviosiobrdanicas pidesss xthrapelh anstelepacket ,
to a PC on ap lAN:Shas i QiR AARHEAIRW Y dohin RimORerldi€adiAN kdlgnacquires

an | Pv6 gl obal unicast address through a statel ess auto-configuration and
acqui res i MPBER¥ seover of tha galevray. Tha gatewaemge be eximededktorancaisyty! BetwpEimy6

server of tRe 0ok ey %E]aﬁvrg@t fUBC BRYhePEARARMRERLEHe Eohnelle®¥d & BALmRAET Wor K
by means of PING Meanwhile, the PCon the LAN si'de may be connected to an

ext er nal5 15etwearinby kelnys ofBBYS. of PI NG Qobviously, a person skilled in

the art could make various nodifications or transformations to the present

i nvention wi t K¥wioudlspar wimen fskdledt e theprartt eowhdmakeopyariahs ridifisptionsner

| nvent| on. &Jas#onhﬁio%%ghé sdif f98fHon LW dcp ihSfrtn I ggﬁteeahqggoge%f&ﬁ@cl ude

t hese nodifications and transtornations, as long as these nodifications and

t r ansf or matpresest fnaygrtion. In this way, the present invention is also intended to include these
modifications and transformations, as long as these modifications and transformations fall

20  within the scope of the claims and the equivalent technologies of the present invention.

The contents that are not described in detail in the description fall within the prior art

that is well known to a person skilled in the art.

10



.20within the scope of the clainms and the equival ent technol ogies of the

present .i nventi on. The contents that are not described in detail in the
description fall within the prior art that is well known to a person
skilled in the art. CLAIMS Wiat is claimed is: 1. Adynamic |IPv6

configuration nethod for a home gateway, conprising the follow ng steps:

5A: establishing a wide area network connection in an Internet attribute
routi ng node and determining an | Pv6 configuration nanner for the hone
gateway in a point-to-point protocol over Ethernet PPPoE dialing manner and
according to a dynam c conbi nati on ofCIEIMSE di al i ng options of "obtain an
address" and "obtain a prefix"; and B: starting a dialing process, creating
an i nt er f acWhitgs clbined gi: al i ng process, invoking, by 10 the dialing process,
an executabl e script ipv6-up, starting an I Pv6 dynam c host configuration
prot ocol DHCPvb A4l dwnmid hPvwoheordigtmtiay meglendefatd hgmedi fatevagncompmndingytheat i on
actions, aq%nggﬂgggéyg a stateful auto-configuration and a stateless
auto-configuration, “to inplenment the dynami c | Pv6 configuration for the

honme gateway. ,. 2. The i figurat.i 0 r hone
gat ovwmy Sooor di g Pt Wi SRR ok R b AL B

di al i ng optdndresteghininglanaliPm6 apnfzgithtion stanpgrdfor thothaime gateprapfin R"pointrtspapt A and
flags thereof c [ t | .o rsi 3  unarm - Nel r the
"obtai n an BUEELRH BfehbreBL RlhEthah il apd N dnamic bl 3

val ue i s OCBPPoE dialing optidqn2 pf ‘fobra@l an ddbiess" ahd &ibmima preBk'l;xtid i s sel ect ed, and
the Flag value is 01; 20(3) nerely the "obtain an address" is selected, and
t he Fl ag val ueBi &artifig a dialing process, creating an interface for the dialing process, invoking, by

10  the dialing process, an executable script ipv6-up, starting an IPv6é dynamic host
configuration protocol DHCPv6 client in the gateway, generating different configuration
actions, and combining a stateful auto-configuration and a stateless auto-configuration, to

implement the dynamic IPvé6 configuration for the home gateway.

2. The dynamic IPv6 configuration method for a home gateway according to claim 1,
15  wherein the dynamic combination of PPPoE dialing options of "obtain an address" and

"obtain a prefix" in step A and flags thereof comprise the following four situations:

(1) neither the "obtain an address" nor the "obtain a prefix" is selected. and the Flag

value is 00;
(2) merely the "obtain a prefix" is selected, and the Flag value is 01;
20 (3) merely the "obtain an address" is selected, and the Flag value is 10; and

(4) both the "obtain an address" and the "obtain a prefix" are selected, and the Flag

value is 11.

3. The dynamic IPv6 configuration method for a home gateway according to claim 2,
wherein when the Flag value is 00, the DHCPv6 client requests a stateless DHCPv6 service,
25  and the home gateway acquires configuration information of a domain name server address

apart from the address in a stateless DHCPv6 manner.

4. The dynamic IPv6 configuration method for a home gateway according to claim 2,

11



.(4) both the "obtain an address” and the "obtain a prefix" are sel ected,
and the .Flag value is 1 1 . 3. The dynam c | Pv6 configuration net hod
for a hone gateway according to claim2, wherein when the Flag value is 00,
the DHCPv6 client requests a statel ess DHCPv6 service, 25and the hone
gateway acquires configuration information of a domain nanme server address
apart fromthe address in a stateless DHCPv6 manner. 4. The dynam c | Pv6
configuration nethod for a honme gateway according to claim2, wherein when
the Flag value is 01, the DHCPv6 client initiates an identity association
for prefix vderegaheothe [FlagRRiderie uabé DHEPa6 ther imidas¢sean idehwier 4ssedarientfordaenon,

that a PC o f the h | obal
ini cast aqdveoe Rk RG-Siest reet F? Gt B PETERER < doh T XE A Pos

i nformati orLAI sidedefrehe NhongTRatS@Ay Bdquitekd i IBvE @lo&alSﬁﬁ&E@h(&R@ss RHIGRYS tiwer vi ce
manner in the stateful _ auto-configurati dynam c, | Pv6

conf i gur at i YIRS ARG ORraion @‘gi‘réwor%g%‘r?ﬁan%mtalf‘ namsisRave” adglifss Bidn when
the Fl ag vaddi€ess DHERv6IsO®icDHaRS ictht edtefil aitbicaifiirationi dentity associ ation
for non-tenporary addresses | A NA request, so that a WAN side of the hone
gat eway acqui r £SThe la&@ernﬁam\mrboﬁﬁglﬁﬁlolnl?w@hcgll fobahoé prasdy a&d@fﬂﬁhg% alaith 2, domai n

name server address 0 hth uto confl and starts a
DHCPv6 ser vERerdp yben ﬁ'et eé&é@ ‘ﬁ%ﬁﬁj‘?&é{ & %Hf'i’adffr H%‘ ?ﬁs%cr’%f'lf%n of
the domain mrtanmaryez{ddaﬁa:@ G3SNA requesd. sol kit dynam Gide Pyf6the Chithrieg gat@tdyon

met hod for a h,orrefg eway al?riﬁordl(g)g tao CI%I %%\,hareln when the Fl ag val ue
is 11, the ToAkssanfermatge ofp Lupigast pAdrgss prdsa demain nRjRe se¥ei@diresing an

| A_PD r guesifoug$ the tshi@dfulauddANnE L@ @ioaf atd@arlQNBHOREYeRYer a6/ i the gatkhay to

i nfformation of an | Pv6 gl gbal uni cast address and a domai n name server

addr ess t hr'thdgh C%“fﬁu'é?f‘@'i’ tformgtion ek dRpimpansservet addfsss-a r out er

adverti senent daenon and starts a PHCPv6 serv side in th at ewa

that a PC on ah 1nadyasnge Lo qon g"ﬁ?ﬂ?é‘ %?%é?agﬁﬂﬁﬁ?tégaya??c?rg\?g tbF‘SB‘ﬁF

uni cast addggssin WheRHRIFIi @I AY €] RS DHEWY 6 H&aR kinfitaRob Oy initilesa@mAi NAS
information of a donamin name server address in a stateless DHCPv6 service

manner in tieuesioand prfld PDasaerst oxf thaup alVidh side of the home gateway acquires

15  information of an IPv6 global unicast address and a domain name server address through a
stateful auto-configuration; starts a router advertisement daemon and starts a DHCPv6
server side in the gateway, so that a PC on an LAN side of the home gateway acquires an
IPv6 global unicast address through the stateless auto-configuration and acquires
information of a domain name server address in a stateless DHCPv6 service manner in the

20  stateful auto-configuration.

7. The dynamic IPv6 configuration method for a home gateway according to claim 5
or 6, wherein the stateful auto-configuration is that: the information of the IPv6 global
unicast address and the domain-name' server address is acquired from a DHCPv6 server
address pool on the WAN side and the IPv6 address is allocated to a corresponding network

25  interface of the home gateway.

8. The dynamic IPv6 configuration method for a home gateway according to any one
of claims 3 to 6, wherein the stateless DHCPv6 service manner in the stateful
auto-configuration is that: the IPv6 dynamic host configuration server does not allocate an

IPv6 address, but merely provides information of the domain name server address to the

12



7. The dynami c | Pv6 configuration nethod for a home gateway according to
claim5,or 6, wherein the stateful auto-configuration is that: the
information of the I Pv6 gl obal unicast address and the domai n nanme server
address is acquired froma DHCPv6 server address pool on the WAN side and
the IPv6 address is allocated to a correspondi ng network 25interface of the
hone gat eway. 8. The dynam c | Pv6 configuration nethod for a hone
gateway according to any one of clains 3 to 6, wherein the statel ess DHCPv6
service manner in the stateful auto-configuration is that: the I Pv6 dynam c
host confi gliemt i on server does not allocate an | Pv6 address, but nerely
provides information of the domain nane server address to the client.

9. The dynam c9.ITRe dycmuié i[lg&érmhﬁmm'rmtdmhbdffor ahorhe)gae\g:fyc ®o@gingecemdoneg t o0
any one of

aut o- conf i dﬁrcg‘f'f‘%%%?g ‘P’Wf’é?m ‘H%“teﬁ\i)? th'?ﬁtf’tgﬁe Sa%u 8"6{%§Frﬁé°'b's tﬁgbgapetwﬂl cast
addr ess by 1ﬁﬁffﬁhembﬂ@15al gbledd ahicastidddzass b reefbinirgthy glbtal sedieﬁhyeﬂxoadtvemgedand an

interface i dentlf
5 y routing and an interface identifier.
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