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(54) Title: A SYSTEM AND METHOD OF ENSURING QUALITY OF SERVICE IN VIRTUAL PRIVATE NETWORK 

C 54) tit PA ,g ~: EIUG.l -tf J§ i¢j B<J 1.*1.iE UIBr J1ll: :it a<J ~!It.&~ 1f ~ 

VPN 1f'<-~ 
~:£:-$1] l#J 

w.------------~------------~ 

,/ ,/ \\ // \\ // \,_ .... 

••• LSP 

• CE 
EJ VPN-CRC 

1 VPN BEARER CONTROL NETWORK 2 VPN LOGICAL BEARER NETWORK 

t" (57) Abstract: The present invention provides an implementation scheme of quality of service in the Virtual Private Network, 
S and discloses a system and a method of ensuring quality of service in the Network Based Virtual Private Network. It makes there 
~ is a practical solving scheme for QoS of MPLS VPN. The system of ensuring quality of service in the Network Based Virtual 
l£i Private Network comprises: Logical Bearer Network, which is formed using the Multi-protocol Label Switch technique by 
0 configuring Label Switch Path preserving bandwidth in the basic IP network to connect a variety of routers, dedicating to 
~ transmit the service requiring QoS; Bearer Control Network, which maintenances Logical Bearer Network and routes the 
O service. The present invention also provides a method of ensuring quality of service in the Virtual Private Network. 

~ 
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(57) fl~ 

-*""~ 8}J ~ &.£ J0, -t JfJ WJ 81 All~ Jgt i ~ JJl =t ~, ;~ -Jt 1 -tr 1-. -t WJ 

i'&-81J:i.t~-t JfJ WJ if 1%-iiE.All~Jt i 81,% ~JLJ:l$-:;t~:}, 1t1~ MPLS VPN 

QoS fOJ ~Pf~-:;, 1f -# ~ JfJ 81 mt;}(-})~ " it#~ -t WJ ~&- 81 £ J0, -t JfJ WJ cf 
1%-iiE.Allfr-Jt i a1 ~ ~JL ~1--: i!~lf-1J'(~ WJ, 1tm §. t~,1x.A;F?f xA~-tt,t.:._i®_ 

li~£~~~~1f~Iffi•·~~#~~~$&~~~#~m~~ 

1fj A, -t JfJ -t'1t~if.lif All~ Ji i 't ~81 Jt ~; 1J'(~-i1:-ili 1J WJ , JfJ -t xt :12[4lf-

1J'(~ WJ iZUttl!Af #-xt Jt~:i!Atfftm 0 4"-~ EJA:if..:f}{_* 1-# £.t~J-t Jf) WJ 

cf 1%-iiE.All fr- Jfff i MJ =t ~}" 
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~.l*-4JU~ 

4'--£aJJ ~&_;j_;}i;;,-t JfJ ~i~f/J]fl~JYJ:" _;_ ~JY6~~' 4t)J1j ~&_1;Z)f] 3' 
5 t:fJ,iX.{if 4 ~ ;f#t fiJ ;j_ ;Ji;;, -t JfJ ~ 61 ]fl~ JYt _;_ ~ J,Y6 ~ ~ 0 

;lrf-;l~.l*-

;j_ ;Ji;;, -t Jf] ~ ( Vi r tua 1 Private Networking, f;i11$ "VPN" ) 7t {~ 

1f.1~-* ~ i~ if ~it-t JfJ ~ i~, 4it.t%i!:i±42±a1 "hp ~i!il" 1f.1~-* ~ 

i~ if 1t ;}4} 0 1£--*-JV,t Jt-;;fll)f] 2f.._J-tki 614it {%-t t)t , :I! ;Ji J:. ;j_;:..J-\ki 61 Int er n e t 

10 ( 1ZiJ 4t ~ ), ~J-\ki 61;fJLiJ:i];1)G P[vA 3-~m1ti! 1~ .~; ~Et, ~-*-it Pf v:J, 7f.1J 

JfJ Internet 61~~.f!Ai~~, ii:~ C;61JfJ Jr ;J,t~fU Internet J:., ;1)G 

Pf~:l!**A~-*-~ifo~JfJ~N*~~A2f..-.~*~$#M.V& 

. r± 51 • 1~ -r- if Jl!. ;;fp ~ JYl ± uo i~ 11?1J -¥-17t, :1?~ 0 

3't:fJ,iX.;f;F4~;J#t (Multi-protocol Label Switch, f;i1iT- "MPLS") 

15 )tdJ,'&:14-1~&) (CISCO) 61;fifiCi~;J#t (Tag Switching) )~~rfi;$--61~ 

f;f 3-Jfk ~ ..I. {1-11- ~~ll ( Internet Engineering Task Force, fifj ;;ft­

"IETF") 61;fifl1f-t:fJ,iX.o MPLS )t£_-f;f;F4613-Jfk~fJJ,iX. (internet 

Protocol, f;i1;;ft- "IP") 1ftd7:ii9.i:f-~)}, 'E~-t%-=-~~;f~;f.l*-, 51 
A7£.-f#4~~~,~:ii9.$~#£~ff,d7#4;$--~Jt.-+~~~ 

20 ii~ i~61$d7, 4it.t%1t4ffu-~li;f;F4 ~;f~fft1~ (Label Switch Pa th, 

f;iiit- "LSP") %A, 'E~fh?-4'--1±. IP ~i~61~-=..~f/J ~~;f#t~t;f~A% 

-=-~61~~;f~o1f_;f;F41f, ~*-+ 3 ~ti4t61 EXP ~-f!~.JfJ ;$-._~J,Yl QoSO 

II) 1 -iF ±: 1 MPLS ~ i~~tii] o MPLS ~ i~ 101 d7{i 1\J.g~~61 ;f;f-4 ~ 

;J~fftd1~ 104 (Label Switch Router, f;iii* "LSR" ), :iiIJ~.g~71-61;fif 

25 4i!L~~fftd1~ 103 (Label Edge Router, f;iiit- "LER") ~llAo $-if 
LER 103 JfJ -f7J"'-{1f IP ~.J.-, -tAAt%-=-~~i~-W~~' ;}cJt.~msa11t~ 

f.&.;}J1j;;fP;f;f4~;f#tfft;f~ (Label Switch Path, f;ii5ft- "LSP" ), 't; .£j1'j--.g~ 
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f#J f~ 102 ;fm:i!A4, Jy\.7)--%~ f#J ~~ 102 ;}4~tfl)--%~~~ll:Z.:f~4it-ti- ~(IP ~) 

105; LSR 104 JfJ-t~it LSP, .:fJtAt;fif~;,(_.j~;fJL1J11j{11JJ~%-J1f ;_ 1%1.iE 

(Quality of Service, ~1# "QoS"), 4t;tMPLS [#]~~101 r*]%~8~~'­

~l14it-ti- ~ 1 o 6 , 1t d7~'.f1J11J iJi 3t :fi:i :Z ;J~ iJi 7tA11 A , 1t 51-Lff_ f#J ~~ r*J %~ , E; 

5 LER 103{i:iJt1~LSR 104;fmi~L 

MPLS a~ {if~ :Z ;f~ a~ .:Lff" 5liL:f1t 1,o T: -.~:.AJJ d7 {if~~ ;Jj__ fhix. ( La be 1 

Distribution Protocol, ~1:f~ "LDP") {i:i1t~JG1ftd7fJJ,iX., H~doff-;/j__ 

'kJJI.1ft1fuJt tJJ,iX. (Open Shortest Pa th First, ~l i~ "OSPF" ) -o/, 
,ff. LSR if ~it1ft ib ,:R{i:i;fif~~Af ,:R; ,ff. f#J ~~:@At if , it Jt,ff. MPLS ifk 

1 o ,~ f#J Ao 5iJ:. at LER ;Ji~t7)--%~ f#J f~a~ IP ~, JtA§f; ~~ f#J f~.:o/J ~~, -Jt 

Mi;- IP ~;b11J:Aif~AJ'v~'-~114it-ti-~; ;}4::tii~~l14it-ti-~1f. LSP if 1t4ffiJo 

Jl:tEt LSR :f:*xt~~114it-ti-~:I!At§f;~~5iJ:.J.2, ~JttR-ti-Jt{if~i®.i±:Z 

.j~1Ji3t*At#;Jj__, }fk.~:lt.fljf#]~~jJ-!J*7t!rtl:: ojj:_8!.J LER; }fk."6,ff.MPLS 

ti:: o 5iJ:. a!.J LER ~fii ~~l14it-ti- ~ 81 ;fif~-i--t.f A IP ~)6- ;J~,~«;fm)il 7J--%~ f#J 

15 f~ tJJ, ix ~Eli ~~ ±t!At 4t ;t o 

d7 -t MP LS .:f l.;f.. F~ ~@i 1 ;f if~~ ;Jj__ ;f JL 1!11J ~ 4it-ti- ~Jft, 8~ :k ,% , fE.l Jl:t , 1t 

a~ ~JY6-Jt;r:W...tffi -t4}f(8!.J4it-ti-M.1ft~tJJ,-r,x., :iitiffiPT .t.# 3' #a14hJ.2~ 
{114ft-ti-4i!.1ft~.:fl.f..o Jm WJ ~JY6 J ,ff.~~ if ~Eli (Frame Re 1 ay, ~l ;f~ "FR" ), 

if-Y-1t4rltr";fl;.\ (Asynchronous Tran sf er Mode, ~l ;;f~ "ATM") {o,;!?,.flj 

20 ,:!?3JJ,iX. (Po int-to-Point Protocol, ~l i~ "PPP" ) 4it.1ftv/,J:l~ f~ it 

~it-t.:r:..{JtYrrtJJ,~ (Institute of Electrical and Electronics 

Engineers, ~li~ "IEEE") 802. 3 tJJ,iX.a!.J~J~l#JJ::_13tJfJ MPLS a!.Jll:.%-o 

*-JfJ MPLS f#Jf~:iit1t IP JJ:.%-4t;t, Pfv/, ~11t~ ~~.ZfS] 8~1ftd74tlti± 

fl., ;b11 1t~ MPLS :Z;J~JtJt., Jll~ f#J ~~~{~, ~ Et~~iW&Jl-1' ~ ~~JJ:.%-

25 a11til, fJf vY-iJL MPLS !¥9G;ff :Z.:f~{JL8!.J ~J!.Jt. !=j ~JfL i. ~'.f1!11J ~~)J, 5Z.A~ 

J 1ft d7 ~ x 5% 81.:o/J ~~ {P }]~ %-J1f ;_ 1% i.iE;f JL 1!11J 0 

MPLS t:.i ~l.~ffi:..r )f_}il JfJ -t VPN 8~ ~ JJl, 1% Jl}J MPLS ~ JY6 8~ VPN ~ffi:..i~ 

7v MPLS VPN 0 tR-ti- f#J ~~i9:. ~4t ;/j__ 1-R-ti- a~ JfJ ? 1 ~ ,~, MPLS VPN Pf v/, ~1J 
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~ jv 13 ( ,& 3, J;?p /#J ~%-,&) VPN, 12 ( ,& 2, J;?p 4/t.t%1iifft,&) VPN, 

L 1 ( ,& l, J;?p 4h J.f. ~ ) VPN ~ # ~ ~ o ~ fir-{±. § Jf:k /#J .. ::Lf_[ {f- jj- ~Jl 

(INTERNET ENGINEERING TASK FORCE, %i"J;;f$ "IETF") ififlit~lltJZ i:f, 

~ 13 VPN J..11~JL;;fp 12 VPN J..11~11, :0'--J31J~Jt MPLS 13 VPN ;fp MPLS 12 

5 VPNO MPLS 13 VPN 81~~1\-*-.k£--t RFC 2547bis 81JiL-%-/#J:ktJJ-i.X. 

(Border Gateway Protocol, %ii# "BGP" ) /MPLS VPN ;fP£_-f Eff.{i;;, 

fftd73 (Virtual Router, ~1;;f$ "VR") 81 IP VPNO MPLS 12 VPN 81 

~~ 1\-*-.k MARTINI, KOMPELLA, v), Zl.P # ,d[{i;;,--$- )f] fpJ J~/#J -T /#J -f~ 

(Virtual Private LAN Segment, ~1;;f$ "VPLS") ~JYl~".to .iJ:lJ7J--, 

10 !!) f;F it1§Jf:k.Jlfl.-it1§if;Fl1f__g~ (International Telecommunication 

Union Telecommunication Standardization Sector, ~1;;f$ "ITU-T") 

81 SG13/Qll Jt Ll VPN 81J;3fjL ~ti~_p, ~fir~ Y. llvpnarch, 

Y. 11 vpnsdr -¥"-¥-".t~i.X.a 1-t!:i1fJ 81~~{;~~81 ~tiiJ:fF~1~,, Jt-f VPN QoS 

19) Ma~ ~J!!.::tfF~1i'-, -*~ ~~~~ ~-, -.l-~k:f1J)f] /#J ~%- §} ~ 8~ Di f fServ 

15 ( ,& .ff-Rlljj-{l;\) ~~)J' !El .iJ:lJ:fF;r:: ~~mxr- ;_k: VPN 81 QoS )9) ;N!, itrJ JL;r:: ~~ 

M~~MM~~!El~~~, 1±.~~~~~~~fil~Jv~~~~*o 

T ~ v).. RFC2 5 4 7b is 11Jv~-~;fl*811\-*-.Jt JJ)l~ .:fl*iii1ti3t 

S}J, d7-t1-tl:i1fJ;;fi:r ITU-T, IETF 8~ 12 VPN ;fp 13 VPN 81~~{~~JJ,-~;f§J 

~ 81 ~t iiJ , -{±. mlf- ;_k: Q o s 19J MJ:.. a~ Ill )(11 k ;f§J ~ 81 o 

20 RFC254 7bi s fo,lf lt_.X..81 MPLS L3VPN ifl~ :ko fI) 2 ?,If~, ii{l~ ~Air 

~+~11A_g~'.0'--: JfJ f1/#JJtL~tfftdl3 (Custom Edge Router, ~l ;f$ "CE"), 

1tf-/#J1ZL~tfftdl3 (Provider Edge Router, f~;f~ "PE") ;fPffi-d73 

( p )0 

CE~~kmt~~/#J~~--t-~A~~' ~~o~~~~f~ 

25 81 /#J ~%-;f§JJ!, -~~kfft d7 3 o CE "~:1-r:i" ;r::Ju VPN 81,,(t-{±., ~;r:: '#t;-_l­

~fi.:Jf VPN 81:tf/i'-fftd71§ ,~o 

PE ~ d7 3 J;?p ~ f ~ JiL~tfft d7 3, k~ f ~ /#J ~%- ( ~;;f$.Z7;; 'ft f- /#J) 

8~ JiL~ti9:~, !::j JfJ f181 CE .:fiAi;f§Ji!o MPLS /#J ~%-i:f, Jt VPN 81 ?,If~~ 
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J.f.:$~~ PE ~dJ 2-J:.?tAo 

JJt d7 2- ( p ) ft:_ :lit* M /#] i'~ if 61 't-f-JJt d7 2- ' 't ;f: {i:i c E 1L 14 ;f §1 i1 0 

JJtdJ 2- ( P) %~:1f MPLS ~4'-.1§4--~~}J{i:i~t~~~)J o 

CE {i:i PE 81~}jyt-_i_~ft:._;,A.Jit~M l=j)f]f 81f'J.f.tl11J*-~'JYl-81, CE 

5 {i:i PE ft:_~ ;f if J.f. tl 11J 81 JZL~ o 

CE !=j PE .:t..faJ1.RJfJ 5'),_g~JiL~/#J *-tJJ,iX. (Exterior Border Gateway 

Pro t o co 1 , lb1 :ft- " EB GP " ) ~ ft:_ A _g~ /#] *- fJJ, iX. ( Int er i or Ga t e way 

Protocol, lb1 ;f;f- "IGP" ) JJt d7 tJJ,iX.3Z_;f~}t d71§ ,~, 1t Pf vY-1.RftJ ~t~JJt 

d7 o CE :f:i>l,_l_# MPLS, :f:%~~~11 VPN 81~/#JJJtdJ, VPN 81~/#JJJt 

10 dJY)'~~Jit~M*-JGAo Jit~M PE ~~Zfa}i@.:iipf}J,iX.r}'J_g~/#J*-tJJ, 

iX. (Multi-protocol Internal Border Gateway Protocol, ri&J ;f;f­

"MP-IBGP") 3Z_;f~ VPN 81~/#JJJtd71§ ,~o 

v:J, T-'i'r~ RFC2547bis tt>(iJYl.,Jt.61 MPLS L3VPN 81;fm*-~ 1ti: 

VRF· 

15 VPN )ldJp/i'-ii&,*,(Site)~llA810 ~PE_!:_, ~/i'-ii&,*,xts-+ 

§;f~,{-Jf] /#]JJ$-d7/~t~~1frj (VPN Routing/Forwarding instance, fi&j 

;;f;f- "VRF" ), 't _i_~€?At-: IP Ji!$-dJ,:R, tt1t~t~,:R, 1.RftJ tt1t~t~,:R 

81-,*J"rJ14o v:J,J.lf'J.f.1&.~ ( ~~t-JJ$-d71~~1J--5-, Ji!$-d7:ii~~,Jit_~, A~ 

14 0 J"rJ,:R~ )0 

2 0 ( 1~ ?kJ.f. d7 : J:_ :izt iJU1JJ JfJ j1 ii& I*' ft:_ VPN 61 -+ ~llA _g~ YI- ' JfJ J:_ :izt 

~~*-~Jzt*~ft~:izt:f:*~~, ~~~~-1'-MAPf~~~~~ 

~+ VPNo ~~J,Ylif, ~-/i'-ii&,*,.f.!Y'*-lf~-+-lf-~~81 VRFo VPN if 
ii&,*, 81 VRF ~ fifJ:.~;f,i;-- 1 it: ii&,*, 61 VPN A~*-~ {i:i~dJ:J;Yl.,YJrj o .tll3tAt 

:Ji__ 1 § .~1f1* ~~Ji'- VRF 61 IP Ji$- d7 ,:R{i:i tt~~t :Ji__,:R if o '* ~}(; 1-J ~Ji'- VRF 

25 ~1f;}J-*-~~§81JJ$-d7,:R{P{;f~~t~,:R, J,A_ifi~Jl:. 14#t.tm1i!t~tl:: VPN Z 

5')', ~ ot~Jl:. 1 VPN .:t..5')'814/t-tm:idiAo 

VPN- IPv4 :!:-lki.:!:.tl:.:.59t: 
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PE .lfi-d7 3-~JaJ1tJfJ BGP -*-£.~ VPN .lfi-d7, -Jf-11ZJfJ 1 #;fs1J~.:l:1b}~ 

--VPN-IPv4 J~.:l:_1L 

-Ji'- VPN- IPv4 J~:bl:/ff 12 Ji'-~ 1), -Jt:k~ ;it 8 ~ 17 s1 lfi- d7-iJU31J ~ 

(Route Distinguisher, %i1.:f~ "RD"), J6iiJ>l 4 ~17s1 IPv4 J~.:l:1L 

5 PE 11ZJfJ RD .xt-*- m ~ M VPN s1lfi-d71& .~:i:t!A-f{if-iJ;o 1£ ,g.~Pf v/,1S:ui.J~ 

~~iffiCiRD, 1.i:J;it'#h~~~1-tl?.i1fJ-tJfJs1 m~{;-*~Jt (Autonomous System, %i1 

;if~ "AS" ) ~1f /.] RD s1 -..§'~~~"*-1%1.LE-i#:-/i'- RD s1 ±l0"'1f.-•tio RD J!.J-*" 

s1 VPN- IPv4 J~.:l:J.l: M ±l0"'1i--s1 IPv4 J~.:l:Jl:)tM X-s10 :i!iilt{.fs1 ~J.f. 

v/,}6, t!p1t VPN- IPv4 J~.:l:Jl: if ~%s1 4 ~ 17 IPv4 J~.:l:Jl:-_t" :it, VPN-IPv4 

10 J~.:l:Jl:.1J)PJ"v/-1%#±liJ"'1f.-o 

PE J-A CE qi ~l s1 lfi- d7 ;it I Pv 4 lft d7 , 't ~ 5] A VRF lft d7 AZ. if , Jl:lJ 

~'t~~~-/i'-RDO ~:rm.~~~mif, /.J*mTM-!i'-JfJtM,~~ 

?JT/ff IFtd7-i~_iAm M s1 RDO 

Route Target ( .!ft d7 Im {if ) £•ti: 

15 Route Target £•ti{t-iJ; 1Pfv/,11Z)f] *lit d7 s1 ir& ,;!?, s1 .;l%-, t!pii 

.!ft d7 Pf v/, ~ffi:_PjJ~Jl:_lJ ir& ,;!?, ?)f qi~l, PE .!ft d7 3 Pf v:l-qi~tPJJ~JJ:_lJ ir& ,;!?, 1tiii.-*- s1 

fftd7o 1=i Route Target if;f~aJJs1ir&,#,;fmi!s1 PE1itd7~, ;$~~qi~t.f1j 

-*/ff it# £ 11± s1fftd70 PE .!ft d7 ~qi~tlLl ~%J1:lJ£•ti s1 fft d7 J6, ~4J-.Jt 

:hri AlLl :tm iL s1 .!ft d7 AZ. if o 

20 PE .lftd7 31-t~i*i!i'- Route Target £ 1tis1 ~%-: -1'-.;l%-Jf] TF1t 

:hri.f1j;,A*/i'-ir&,#Ai~ls1fftd7_t, ;;f~;/.J Export Route Targets ( #iiJtl:: 

fft d7 m ift ); !h -!i'-.;l%-JfJ T ;}t;t_PJJ~.itlJfft d7 PT v:l- 51 AJl:lJir& ,#, s1fft m AZ. 
if, ;;f¢/.J Import Route Targets ( #iiJAffi-d7 Im ;ft )0 

i@.ii~iffiCi.lftd7fo;f4~ws1 Route Target £ 1ti, Pfv/,R1~ VPN s~A 

25 ffl *--* o ~iffic, Route Target £•t1.Pfv:l-Jf]-*-ii~ PE fftd7 3qi~ts~fftd7 

1.;,- fil 
P l~o 
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1±- RFC2 5 4 7b is ;ft/'[i if , VPN -tfl3t~t ~ 1tJfJ ~ ~;ft.1f ~ i\. a ~ -

~ ( >11--~) ;ft--1f1±-1f f- l#J 0J -%~:!1!At _5(j~' +~Al r J,A_ PE fljxtft,t PE 61-

~ LSP, VPN {fl3(_3f.1J)f]J.t~;fif.1f, ;f}L,Pfv:A ~fi-~ LSP fljitxtft,t PEa J-A.xt 

9,t PE flj it CE st1tJfJ ~ .:::..~ ( A~) ;ft-1f, 0J ~;ft-1fi~-TF r -tfl3tflj it 

5 11JJ~f-.!1&,?i,' ~~ lt*1f--.i£lJ' flj it11JJ~-t- CEO :it{f' {~A,% A ~;ft~, 
#JG Pf v:J, -t~fij ~t ~ -tfl3t 61 i* o a 4:f 7t-+m-»L T, ~ t- ~ -t- VPN 61 ~ t- .!!& 

,?i,J!i*fiJ~-t-PE, JiJ1J-:ko1iiffljitxt~ PE 6110J~;f:J-f-1f_, JZ'#f;~fljif-1~ 

-:ko1iif f1J itxt ft,t CE 0 

:i!:ii BGP ~~VPN 1f$-ii/1~ ,t: 

10 1f_ RFC2547bis {;f-/'[i i:j:r, CE~ PE Zl~i®-:ii IGP ~ EBGP *-1t.:Jiff$-

m1~ ,t' PE 1~ flj ife: VPN 61 fft m AZ.' 41ur 1±-Jf-~;k 61 VRF 1i=1 0 ~t- PE z 

l~i®-:ii IGP *-1%-i£i®- '$ IP 61:i!:i! 1r1., :!!:ii IBGP *-1t.:Ji VPN tlLA1~ ,t 

;;fµff$- m' * JtA~ §J VRF 61lt-#JT0 -Pt:i!:ii !::} _nA*~mJ! CE zr~ 61 ff$- m 

jzJ~*-itffiJT CE 61ff$-mAl, mJl:t'.iLA-%--t- CE zl~61fftm:Z~~o 

15 BGP :i! 1~ 1f_ ~ t-~;J:J:..:i!At: §J }f; '*~it 0J -%~ ( IBGP) v/,})l §J }f; '* 
~itzl~ ( EBGP )0 PE-PE ~1't-Jl IBGP ~1't-, if; PE-CE ~-ifiJl EBGP ~ 

-ifi 0 

BGP 1±- PE ff$-m ~zr~ 61 VPN ~lLA1~ ,t:fµ1f$-ii/1t.:Ji, :!!:ii~ tJJ-iX.. 

-tt J&iiL!iL l#J :k f}J,-J,X. (Mu 1 ti pro t oco 1 extensions BGP, ~l ;f,t "MBGP" ) 

20 *-~J~o :kt- MBGP 61#tmi*J$-Pfv/,~~ IETF 613t;f~ RFC2283 

((Multiprotocol Extensions for BGP-4)) (if 3t_;g;f,tPfit:l'v «JtL!il 
l#J :ktJJ,·bt - 4 61 ~ tJJ,ix-tt J&» )0 MBGP foJ T ~~' WG Pf v/<~.At1t~JG61 

IPv4 J~.t.il:J}*, 5l Pfv/, .l.#-ft-1~1~.t.il:J}* ( b~-:ko VPN-IPv4 J~.t.il:J}* )0 i®­

:ii MBGP -1~ '*' 61 route target (ff$- m Im ;ft) ~JTI1%- 1 4:f Jt VPN 61 ff$- m JZ ~~ 

25 ~Jt:itt-VPN 61-ft-1-®A~~oi@:., 1t BGP/MPLS VPN A~ f~611!1~A:J'vPf 

~ :i!:ii VPN 1t#WiJ4it.tJ& st, Jf] f1 ~ '$ ;j:~ Jt-ft-JJfl~J9t _;_ (QoS) a b~ :ko: 

;j:~ ;t 1t#tfil4it.tJ& 611fu7'G~o ife: 1t#Wil4ft{J&611fu7t~~ ~, VPN 1f_ 1%-i£1t#ifiJ 
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PT-t 1t1. a1£.,?;:l:i__t~A:,1t tifiL ~ ~ Fif El JfJ if , J:.:!!_:t ~ ~ ~-#-~:11 A ;t& 

a1 MP1S VPN QoS :t~, ci:JJl:!JitA:f~~i~Jt)f]}7%>ta~J6*-o 

i!Ait# 1~t»La~ .i.~J,¥- !El 1±--t' cl:J ~ -~ll PE -ti-Aa1 ::F ~ NB VPN 

Z (§] :@:li.i_Jf] MP1S ;f;F~;f~ if a1 ftj--~;fif-1?::$-- ~ .:f-~~ o :i P,~J.f.-i{;-_1:. Pf 

5 v:A i!ii~F:i- Di f fServ-aware (:@ii IP aJ.i Jl ff-1tRll~~~P.fh,~, ( DSCP) 

~$~_:$--:Ht 1t ~ ~ 1fu A:. ~A- a1 *t %._ ) ~ ~ 1 ~, a1 :t ~ ::$--1% i£5I--~ F~ilt a1 ~ 
~, 1.a ~itJtt;~~;j:}tjQ if, %1'- VPN if ~~;ff-/i'-i~~ T fnt1ff- l#J §f>--if 

a1 ~~~k»L, cl:J-t 1±.%1'-~ ,~,!L/i'- VPN .Z.l§J #1±. ~~ Jt-t, rfi7R1fF::F 

~Pill 1f f- l#J ff;- if a1 ~~ ~k »L, !El Jl:IJJ.; %1'- VPN 1%i.iE ~~ ~lJ4:t §1 )(11, it 
10 #-*.:f-Jt-ta1{JL-fJ11J~1%i.iE VPN a1Rll~~ i_ 1%-i.iE.~::$-- 1 JtJ, .i_ ffe 1r1.o 

IETF a1.f,;l1-#-;tj~~iffic,a1.bi-t~,{- Jf] l#J (Provider Provisioned 

Virtual Private Networks, ~1# "PPVPN") 1+~~ll1±- 2003 lf- 7}] 

~fi~~i*J~iX..J§-Yi'-7-J ~1'-1fp~ll: 12 VPN 7fp 13 VPN, 1±.'t1n}fi#)fa1 

charter if, 1fF~~;ff ~A-tr QoS fnt;R::t~, 't1J'JJY61±.a1 VPN ~~il~ if, 
15 QoS f~ ~ 1JJ Pl- 1-J- 1±. ~ IETF a1 

(( draft-martini-12circui t-trans-mpls-10. txt )) ;fr.i 

((draft-martini - l 2c i rcui t-encap-mp 1 s-04. tx t)) ( it~~ 3::..:f~ }t 

12VPN a1£.,?;~) if, xtf- QoS !OJ~, 1fF.:%Z.iF "QoS related issues are 

not discussed in this draft" (QoS ;fl§l:klOJ~~~;ff ~it1'-$~if 

2 0 it it- ) , 1±- (( d r a f t - i e t f - 1 3 v p n- r f c 2 5 4 7 b i s - 01. t x t )) ( ii 3::.. i~ }t 

BGP /MP1S VPN a1 £_,?;~ ) if' xt-t VPN a1 QoS !OJ~' A Jt/'EJ1 iji a1i3l 
"existing 13 QoS capabilities can be applied to labeled 

packets through the use of the "experimental" bi ts in the shim 

header" ( JJJ6#a1 13 QoS ~~}J Pf vY,:@ii 1tJfJ ;fif-1? ~ *~F a1 ~~fr~lJ4;f ::$--

25 fUf ;R: ), 1.a !OJ ~}t 13 QoS *~ ~)t_-Ji'- .i_ ffe a1 ~fnf ;R: a1 JO] ~o !El Jl:IJ, 
12VPN/13VPN if a~ QoS 10J~1fF:if.~~:1ffnt;R:o 

,tf. 2003lf-7}]10-- ITU-T SG13 ~iX.._1:., :@ii T ,?;JfJt:@Jf] VPN( GVPN) 

a1.f,;tiX.., $~JtiX. Y. nbvpn-decomp 1/pJ.Ji!JfJ£f-l#Jif>.-a~li-t~,{-JfJ l#J 
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( Network Based Virtual Private Network, f.i1# "NBVPN") -:01i~ 

Yf-~If.MJ/fJJ~~j:_;f.., Jl.i!JfJEff_;Ji;,i_{-JfJ l#J (Generalized Virtual Private 

Network, f.i1:f* "GVPN") ~g~3:}cyt-~61£k!Bo .fl Y. nbvpn-decomp if, 

xt-.iti:; -:0 ~~ ~ 1*-* 1t 1 Yi"-~ , -:ft- m 61fl.Mj1-ti VPN IOJ M, v:J, 1~Jt x_ l#J i%-

5 J£ ;g. ~{ft 1* ?Jt ;;$-1'.. 61 VPN 1#J i%-'#t; .:l-61.f l;;)(;ifP ;f Jld/~1J, 1.8 Y. n b v p n -deco mp 

if 61*~i~~7fr2*1ffe 61 QoS l'OJ M ~ IETF ilt tB 61 VPN *~{;~~ 7f11 QoS 

IOJ M1f~~m ~ , ~ Jl:t., QoS IOJ M ~~9:.if 1fc:kfJ~~If-;}t, ~{f, ~t- VPN if~ 

~;f)G~~Jt..~5:!.!JfJ, v:J,5W5Jl;;$-1!.iJt1*if QoS 1*i.iE613 VPN Jt~61:1£,g.~ 

61% ;R, rffilL VPN JfJ }7 :i f,;(\~:lk_ftit.J4A, 1.8 ~~~1*i.iEfoJ1-ci:i1rJ.tf-1.tffJ .ff--
10 ffe1t #ffiJ;f~;\ ( Asynchronous Tr ans fer Mode, f.i1 :f* "ATM" ) I ~Pi if~!! 

(Frame Relay, f.i1=f¢ "FR") /4't~4ft{M-l#Ji%- (Digital Data Network, 

f.i1 :f* "DDN" ) st 1-W-fD 1-i!:i1n '#(; .:l-61Jf-~0 

~aJJ i*J ~ 

if-1--T Jl:t., ;f..£_ ~ 61£.:l- m 61.tf- -t-tJti*-# A.:J~, -t m l#J if 1*-i.iEArl 

15 ~J9t i 61,~ ~,it;J.:l-:ft-~~~' 1.R.1-W- MPLS VPN QoS lOJMPfv:Ai]-# ~JfJ 61 
~If-;}t~~ 0 

7J ~ JYl.Lizt m 61 , ;f..£_ aJJ-tJt 1* 1 -# £ -t l#J t%-61 A J~, -t JfJ l#J if 1* 

i.iEA[i ~ J9t i 61 ~ ~,it; , ~ % : 

i!~lf-11'-~ l#J, 1.R.JfJ Jr thixAt-£t :~:.A~.tl?j(J.!ii,tf-£J!B nIP l#J t§-if 

20 ~I~-·~~#4~~$~~#~#$~~~~A,-tffJ-t#-if 

Afl~J9t i 'fl; ;j(_ 61 Jt~; 

1l'-~-i~1/?1J l#J, JfJ -txt ?Jtizti!~lf-11'-~ l#J *1t~li~f .Jf-xt ?Jtizt-*-~*1t 
lf~~ 0 

Jt-if,M~~~~~l#J~*•if;\Jf-~~~~,JfJ-t~~M:iztl! 

25 ~lf-11'-~ pAJ 61 pAJ i%-Jt~' ~'(i~f ?Jtizti!~lf-11'-~ pAJ 61 pAJ i%-.j,f;;f j~' *1tJf-~ it 
~;ifP$~~~,7JM:izt$~~£_*$~~ffe,.tf-M:iztl!~~~!#J~Yf­

illiEiJt~ .jf-i!tAt-t4A-i~1/?1J, 71%-t-?Jtizt&.:Ji;;, -t JfJ l#J ~li~f AJi * ~ 1~ .~ 
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{11 :t!At ::k ~ 1 § ,t , *' JJilJJ\ _m ::k ~ a1J m #J ~ JJil {11 ~ill iffic, Ji o 

fflii•t~$:~#~3~fflii~~~~~~*-+~t~~­

+, ~+fflii•t~$:~~~3~X~~, :Z~~ii~~~~~~~ 
;fr, $:~1§ ,tv/,»,.}~JTiili;J~,{- ft]~ a1]lftd-J1§ Ito 

5 ?Jtii~~lf.11'-~ ~ {11?,ifil11'-~;J:i:1!11J ~!©.ii" 5rl" a1J-7J" ~~/ljl ?JtiiA 

~-tftJ~~4dJ,~~~iili~-tftJ~~A_m::k~,~~~ilA~-t 

m ~~ii& ,*,zr~ a1Jit fOJ * ~ 0 

?Jtii~#lftd-J ~~*"'ff-~ iilit-lftd-J 3, t f~~t1ilftd7 3 ~ik 1 \.; 

1 o ?,if ii 1t f- ~ Ji1Jt-lft d7 3 ftJ -t-i;; JJiJ ~ Rll ~ J1f i '#!; ;J<. a{; A;}~, -t ftJ ~ , 

xt N~ it: A ;J~, -t JtJ ~ :i!A a1 ~ Rll ~ J1f _;_ '#t ;J<. a1J ~ ~ JtJ ?Jt ii• t ~ $: ~ 

;J:i: 1!11J 3{~ -TF a1i -tif~i~:i! 1t-Jt 3t-, iRtJ&it: ~ ~ a11fuJG 3& iX.I?Jt iliif~i~ 

t ?Jt~ -tif~a1 mt~fff-I-~.f!i., ~f-Jt3t-na1 ~~4ttJ& ~i©.ii?Jtii~~lf.11'­

~ ~ 1t*~; 

15 ?Jtii t f~ #1ilft d7 3 JtJ -t *'JJil;fif~ _i(J~41~ a1~t~ ~ -i)J ~ filic,Ji, 

g JJiJJJ!l~;fl~ a1J 3' tJJ,iX.-tif~ :Zt~?f11t:£-~ ~ 5zl:J1!. ~lits{;~~~; 

?,!f ii;fk 1\.; lft d7 ~ft] -t *' JJil IB. JJiJ Rll~;fl~ a{;§, tJJ,iX.{if~ ;Z;J~{11;}:'£­

~ ~ 5z!: Jl!. ~lit a1J ~ ~~ 0 

~il•t~$:~#~3~*"~0*~~~,#~5z!:~~~,p\_m 

20 * ~ ~{f;}f';fl~, {,t;qJ'{11$:-~*J1!_;jJ~J;_k:, lftd-J*J1!_;fl~?f11 m j;)J~J_9l1tr~ 
;j:~}_k:' 

?Jtii1t o * Jl!.;fl~JtJ -t *'JYl-ff-* J1!.{115rl--_g~-r,x.~:i!1ti©.1~ a11t o; 

?,if ii tJJ,iX.5z!:J1!.;fl~JtJ -t xt ?Jtii* t ~ $:-~;J:i:1!11J 3J=i %--# 5'1 .. _g~iX. 

~i®-1 ~ a1tJJ,iX.:i!1t 5zl:J1!. , -ff-;fRtJ&thiX. * 5j<_~f i©.1 ir ~t tJ& ~t ~i%-?Jt ii A _m 
25 ::k~MiAf'{l~, {,t;;}J,{11$:-~*Jl!.;f~~, lftd7/f€'J1!.{l~{11 §) j;}J~JJil1~~ 

;fl~' ?,!fit tJJ,iX.5zl:J1!.{l~i©.ii?Jtil1t 0 * Jl!.{l~~l~i©.1§ 49:.tJ&; 
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ffl~Affi *~-~~~m-t•~ffl~A~*m~~Affi*~1~ 
,~ ~ r.JT~A -ti;;,* m ~ .!1& ,*, f"1J i:t 101 * ,% 1~ ,~; 

r.Jf~J,;;f !'{P w-~ if .iJ?.;f:~:tk:.m -t if JJ?.r.Jf :1!.1!4lf7J~~ ~ a1 .J,t;;f !, * ,% 
{i:xW-~; 

5 ffl~4ili~~~~m-tf~ffl~JiL~*m~~4ili*-~; 

r.JT~ m i}J~JYl1~-t-i~~m-tJt.Jta1 m ~~JJl, Jf-i®-~Pf.JTJ£.Affi * 
~ ~li.tf'i~~, ?.Jf~J,;;f !,~W-~ if JJ?.i:tt~1~ iE:fms a11~ ,to 

'*-it aJJ :ifA!t 1* 1 -# ,£. -t l#J ~%- a1 J1L ;fi;;, + m l#J i:f 1* iiEAll #i-J1f i Ei1 
-}]- ~}' ~*"VAT ffe -Wft: 

1 O A 1£,£.htl:l IP ~ ~%-i:f, 15(.m j tJJ,iX..it4 -~:j~;Jl?/(i®-:i±illiEiJL f.YY lfJ W 
:t a1 it4 -~A~1ft15:¥;;it.i!4lf-7J~~ l#J, iii!4lf-iR~ l#J * m -t/ff All#i-fff i 
3 >t<-a1~#i-; 

B~~m-t~i:fif~~J£.i!#*~!#JW-~~~i:f~W-~~~B; 

c 3 ~1t#rltr-;t All#i-fff i 3 >t<-a1 ~#i-st, ~tii ~#i-a117LA}»..iti(;.flj 
15 -it 3t ii ~#i-4tt-t%~7fL a13 tJJ,ixit4 -~A~4ft-tHr ~ a11ft ili it~a~ All#i-fff i 

~&i:f,*Mffl~~i:f~W-~~~B~~~~ili,i®-:i±ffl3£.i!#*~ 

l#J 1t#ffiL 

~i:f,ffl~~i:f~W-~~~B1±-ffl~i!~*~l#J~·-+~i:f~ 

~-+o 

20 ffl~4ili~~~ili#4~~~~·~#4~~4~o 

?.JTJ£. ffe ~~z. c i:f, xt ?Jt~~#i-1ft ili it4i~ i:f 1:--_g:~it4a1 All#i-fff i ~ 
-f~ i~JL;;fm ~ a14ft 11L 

~mj#R#4~~~iI~~?/(~~~~~3£.i!#*~l#J~ 

25 J,t;qj'{PW-~ o 
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~ffl~ffeW C if, ffl~~~~~~~Pf~mffl~~~~~~~ 

~ ?Jt ~li .:Ji;1, -t JfJ l#J ~ Et ~ i'-~mt~ J9t _;_ 't .t<- a1 .:tG, ?!, *1 ~.t ~ JJ!l ~ 
J9t _;_ i»J< .. a1 3G I?!, Et ' ~ *" v:J, T ffe l)Pft: 

5 -f1J lli'JT ~ ~a1 ~t, ~.:JG ,?i,kTr =fF;1f JJ!l~ J9t _;_ 't ;J<., :ko *-kY11J 1tm ~ 
41f-1J'-~ l#J V-J a~ ~~1t#rJtr--ii ~~, % YJ1J1tJfJ ?Jt~£Ai~ IP l#J i*-a1 Jt:-1~~ 

~1t#rJtr-ii~~o 

?Jt~xt ~~a1 ~t, ~.:JG ,?i,)(_.:f?;tfF;1J JJ!l~J9t _;_ 't ;J<. a¢J-f1J lli!JT ~i'-v:J, T 

--r- ffe l)~t : 

io El bti~?Jt~~t, ~.:tG,?i,a1Jtm m ;fif, -f1J!fJT?.lf~~t, -~-3G,?i,kTr 

7-J {ti! i;t )'OJ :k ~ , :ko *-kYJ1J itiA ffe lJ~t E2; 

E2 bti~?Jt~~t, ~.:tG,?i,a1;1JJJ!l~J9ti t; .t<-a11£&.m m ;fif, -f1Jlli'JT?Jt 
~~t, it.:JG,?i,kTr 7-J;tf JJ!l~J9t _;_ t; ;J<.a¢Ji:tfOJ :k,~, :ko*-)(_YJ1J-f1J;t_?1f~ 

~t, it.:tG ,?;,.:tJElJ a~ ~~*;tr JJ!l~J9t i 't >t, Tr YJ1J-f1J Jt.?Jt~~t, ~.:JG,?!, 

I 5 z fElJ a1 Jt ~ ~.t ;tr JJ!l ~ J9t _;_ 't .t<- 0 

?Jt~*- if d\ ~~i~"*1J ~ 7-J*-xt;1f JJ!l~J9t i 't >t<- a1 .:tG ,?i,7J-&iia¢J 
Jt dJ )(_ v1f_- a 

i!iibti~ PTv:J,;tJYl, ~~ sJJ a1.tl;il<.~~ ~ JYl;tf .tl;il<.a1!RJJ1J1±- -t, 
i!ii~£Ai~ IP l#J i~ if i!ii MPLS .:Jl;f. f31&iCi1i.-~FjJ--~~~ QoS-VPN -t 

20 JfJ ( :if,t-7-J VPN ~41f-1J'-~ l#J ), -ff--1±. ~ ~~l VPN ~Jfftl~ if :tt.7Jo4t if A~ 
~i~°*1J ~, )fJ -t~ffif VPN-LBN a¢J /#] i*-:f,t;;JJ'~P~~, v/,.&_*~ QoS-VPN 

a1A~ * ,~1& ,~;fi:ii:t1~ * ~1& ,~, -ff-tfl..ti%-~41f-1J'-~ l#J a1 ~~~k~iti-ft 
Jtif-i~"*1J ~plft d7 it .Jr-, 1%i£1i-Aa¢J Jt~:fF~E'A~lU re; 1fJ ~~ a1 J]fl~J9t 

25 ~tf.:Jl;i!(~~J:_a¢J )R}Jlj, w*-1 ~j,; S}j~a¢J;tf .:fui~:t*, flpfillf-;R: J 

MPLS VPN a1 QoS I~~' xt-tiii ;g.~ 7t .Jk*;tf QoS 1%i£a¢J VPN ~lU 1 

;}{i-i)J11 JfJ; fillf-;R: 1 VPN :k. l#J i~iii 'i-, Jit:t~iii 'i-if a1 j_ *'ri;fi:iPf ~JUt1L 
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~ifJ_!, ~it.f'a14~ 1ti; ~JG-1 MP1S 13/12/11 VPN a1.tit#t QoS a1ftlt 
),k:~~o 

5 m 2 ;l_ RFC2 5 4 7b is ?,lf JtX..a1 MP1S 13VPN ;f~~; 

m 3A Jt4'-£. sJHJt#ta1-# A ;J:i;;, -t m l#J if 1%1iEJJllfr JYt _;_ 81~~i81 
> Jit :f x m ; 

m ; 
10 m 4 Jl;j:R;J:,%-;f.._£. SA 81-Ji"-~;&t17iJa1 QoS-VPN ;ti] *-a1 ~~;f~~; 

m 5 ;l_ ;!:R{i-;f.._£. SA a1-1'-~ ;&t171J a11tJfJ MP1S 4l;f.. a1 VPN-1BN; 

l!J 6 ;;l {R;J:,%-;f.._;£_ 8JJ a1-1'-~ ;&t171J 81 VPN - CRC A%~ ~~!di] 2lxt7H! 
-t' ~ ~ -_:Q;_rm 
1-j. A ,,-:. IT' 1'& i:q a 

15 7J1t;f.._£.sA 81 ~ a1, 4l;f..~~7fi:i17L,,*,~7Ji:r*Jl, TUI7~1-~t1'-F+t l!J 
xt ;f.._;£_ sA fp- i!--ffe :t~ # ~lil ~¥1~0 

it~ IJtJ 1!J 3A, .ft 7J :f..-£_ 8JJ .tit 1#81-# J.i .t~ -t JfJ l#J if 1%1iE.Jlllfr JYt 

i~~*~~~l!J. ~~*~T-ffea: ·~' ~£~IPl#J~if,~ 
JfJj#~#4~~&,;f..~i±~I~W*~~#4~~~a~~~# 

20 Jf'\.~ l#J 'ii~~lf.Jf'\.~ l#J -t JfJ -t1t#®-.1r JlllfrJYJ: i '#!; * 81-*.fr (-iV ~frt s 10) ; 

~J6, ~~m-t•ifitmffl~~#~~l#J~~~•if~~~~~3 

( -ffe ~frt s 2 o) ; JfiJ6 , ~ '#t *1t #®-.1r JJ!l fr JYt i '#t * 81-*- fr at , ~-+ii-*- fr 

~~~~#~~#~~-*-fr~-~~i#~#4~~~-~~~m 

t-if-4t-~ a1 JJ!l fr JYt i: ~ .r~ if , ~=£- ,~« ?Jt~ * if ~ ~ ~ ~~ 1111J 3~ iffii 81 fft m , 

25 ~i±?;f~~~lf.1J-<.~l#Jfftmf1J'#t£.:ila1Jxt.:J% (-iV~frz. S30). 
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t--£. a}] if! ii;(±.£~* IP l#J if;-~ i! ii MPLS ~t;;J( f.ln illiCi I-%~ ->t-~ ~ ~ 

QoS-VPN -t JfJ, P4.l6i!iiillieiI 81 *-~ iff-~.;}~1ffij ~*-~li~f -ft:. VPN-LBN 81 

l#J ifr..i,t;;fj-.;fp ~~, v/, ~# Affi. #. ~ 1~ .t:ifPit IOJ :k '* 1~ .t, iiJ .iJ:IJ1:%-i£1~ 

A81 ~~~~1~lu-ft:.?Jt **-81Rrl~J9t ;_a 

00 3 B -iF ti:: 1 ~ J,96_t 1£.:;f )} 81 ;JiL;;t£ 00 , ;(f_ ffe ~*z_ 1 0 0 , :il1:At Jt- i :!Ji 

~1J : ~-?f- 'rt-* QoS 1%. iJI. 81 £ -t l#J if;- 81 A -ti;;, -t JfJ l#J ( Network Based 

Virtual Private Network, J\i1;;f~ "NBVPN") ~~~1J->t-7-J-t-4:f7i~ 

~~~, ;f._£.aJJ;ft-.Z.7-J QoS-VPN~~' ~# NBVPN it-7-J QoS-VPN, l#J 

10 i}:1£. rg. p,'fj" ;(f.1~ A~#~~ at j}L ift ~~ 0~ -i~ JJ1J ~# ~ ~, }fl ~l if 81 :;f )} 

( ~ p,~~fR--t.iJ:t) )t_;(f_;f~A QoS-VPN 81ir&1*,81 PE _L-i~JJIJ tl::~.itt.irJ;,;!?, 

~4~40~~40, R;/.J~~~4o~~4o±l!.A~~~~)t_ 

QoS-VPN~~' l#Ji}J£.;g.p,'fj"3-*tR-t%~tif;ifpf.Jn$JJ81 QoS-VPN ~~*-*YL 

~1J QoS-VPN ~~81.?t-i, ~~t-i,t;;}I', fftiil, rJV'.t* a 

15 .iJ:!J.l6±l!.Affe~~ 110, illiCiI VPN- i!Alf-71'-~l#J (Logical Bearer 

Net Work, J\i1 it- "LBN" )0 tR-t% ;t. ;_ t'JL~J 81 ~t jjt, 1.R.JfJ MPLS -tt;;J<.;(f.£ 

~* IP l#J i} ~ f.Jnillic.I-t- LBN ~QoS-VPN if~i1.R.JfJ, xt-t QoS-VPN ~ 

~;!fL, $-fftiiJJ&-Jt, ~~->t-iffic,, itif-.;}~~1J;fp{~~4t£.1x.;(f. VPN-LBN 

~ 5zl:_Jf_, xt-t;~:1f QoS 't ;J-<_81 VPN ~~;JiL, ;(±_£~* l#J if;-~ ~~:1f f.Jniffic,jf_ 

20 81 %~ ->t-~ ~ ~ tR-t% JJ}l1-} 81 VPN ;j:Jl;~1J ±li-ftfft iiJ :3fp 4t £. o 

.iJ:IJ;6 ±l!.A ffe ~*z_ 12 0, %~;f VPN - *-~ ~ iff-~.;}~~1J ~ (Cent r a 1 i zed 

Resource Controler, ~1;;f~ "CRC" t ;(f_ VPN-LBN ~81-*f-3:A,~%~;f 

-t- VPN - CRC, -~~Jt_;fp VPN 814/t-t%-tw71~~->t-riJ' VPN-CRC 0 it 
VPN ir&,;!?,.Z.faJ81~~it.J1=., 1~A.;}~~1J, ~~->t-illiC., fftiiJJ&;Jt, ~t-*--TF 

25 fftii781 MPLS {~~;f~T£.~AO PE, -#-7-J-*t-QoS-VPN ~li~f Affi. *~ 
1~,t, i~IOJ:k~1~,t, -#-nJf.~'-*811~~0 ZPJfv:l-;{f_-*-t-3:A,%~;f-
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-1'- CRC Jl.!El /.) -:ko*-.R %~;f-/i'-~$.; CRC, YJ1] * f#J ~~ E. kst'#t; *th-iftJ MJ 

1§ ,t;k.~ o J~Jl.:i:E;=g.ifj° §J G~1J'lt81~.$lf JRJ~, 1fiJ-:ko-Ji'-~-~-Ji'-rfi, 

Pfv/AR.tJ& CRC 81 ~ ~f-~Jl?.~~77 *°;~Jt_J~81~~k 1J'0 

J:. i!. ~ ~ 171J if , QoS-VPN f#J t*-81 ~-6;} )~:ifµ W '.t )(__ ~t ~ :0"-filit 81 , ,ff-;$... 

5 ~ 8}] 81 ?h - Ji'-~ 1i ~ ~ 1f1J if , 1~ JfJ MPLS ~JfL ;_ .I.. ;fl. ( Traffic 

Engineering, ~1;f,t- "TE") ;ft~*-'ifl~ift]~ VPN-LBN ~,6;}J':to1f'.t, v/, 

it!At LSP 811%.:Jt ~$--1: ~£_0 

§l:J$:i!Affe11*~ 130, VPN-CRC it.Jt-ff-T£_3d;,*,.Z.IE]itl0Jlft1l:o !El 

7J VPN-LBN if fo}f~81Pf JfJ Jt-~1§ ,tv/,.&_ QoS-VPN if 81,JJ\~ * *1§ ,t:ifi:i 

10 it l'OJ * ,% 1§ ,t1f~ii:;.Jt,ff- VPN-CRC if, !El §l:J VPN-CRC Pf vA{RtJ&itJE.b1§ ,t 

7J ~-:xt~ QoS 't ;j<.. 813& ,*3t }tit IOJ 1ft1l:, -ff-JL;fe:i1ft1l: T ~f1J ~/i'­

PE if' d7 PE *-*1*.:f'AAto !Elf.J~it#~J_f~;.\, !E)§l:J-B}-:xt~ QoS 

't ,}tz 813& I*' z IE] 81lft1l:11~ )(__ i:r1£ -,t;~ Jt 81 0 

§l:J$:i!AffellfrZ. 140, ;J:t-iilt~1fuJG~,&_-}f-i@.i± VPN- LBN 1t#ifilo ,ff_ 

15 ~/i'-QoS-VPN if, :iP4~/i'-3&,*,.Z.IEJ81fo}f~lt~81lftd7Jt±~m~, 1a 

it~lt~~~Pf~~;f.J~~~~,~~%,~~,--,it~lt~~ 

~Pf v/, ,ff.Ao PE -iJUJ1j -ff-{;fii ~ ~ 811fuJG W.., ,ff.Ao PE :xt it JE.b ~ ~ 1fu 

}GW..814/t.:fJ&~JfL:iti1t MPLS :it3rtst, ~t1fuJG~,&_~Aff1J VPN-CRC T ~#;-A 

o PE 81 il ~lft d71i ,t 81iif~i~if81 ?}f~ ;f;f-~81 EXP ( !El 7J ;f;f~i~ MJ 

20 ;f;f~,ff-~fi-~itJE.blftdJ 4t~st **1t5.f ti:: {*-ff' ,Pjf~;j:;f-~81 EXP i~I~m 

~~tPJ°vA1%!fR jt~~JfL811fuJG~Jl1§ ,t ), it;f-f,ff_ VPN-CRC ,t;~Jt 1 ~/i'-3& 

·*' z IE] jt ~ 81 lft d7 ;fp ?$ '.t J€r , -ft. if ~ ~ 81 jt ~-¥- W.. Pf v/, i! i± 

MPLS-DiffServ ( !RJJ 1JA!l~f;~;.\) iti1t4t~, 1%i.J1.~§J 818f~/.f-t-ifl/ 

~-!- :k.-¥"**-, J,A.iff11%i.J1. VPN 8~ QoS. 

25 't*iJl)lJH1Jl., :xt-t)?e.i;- QoS-VPN, Pfv/,~t-fl:.~A~.g~'.0'-, -.g~ 

'ltdJJ!:-~ QoS **-813&,*,~ll.A, J:.i!.iIL"*'lPJ°vAffeJfJ-tit%~~, ?h-.g~ 
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7}d7~~/ff QoS **-MJ3&,*,~il.A, 1!1~~~61.J VPN ~JL1!7'L rzr: 1±-~~~lflj 

~~at, ';%' .f1J ~ ~~61 ~l, ~3& ,*,ftT1 ;;t~;t JJ[l~)pt _;_ ';%' ;J-<._, :ko*-ftJJi1J 

1tJfJ i!..$lf-1J"-~ l#J 1*J 61.J 1f-~ 1t #itr"-ii" ~ ~, T7JJi 1J1tJfJ fJT ~£-~ti: IP l#J i$-61 

-ft-1~1Jf-~1t#itr"-i.ft ~~o ff- lL, 1±-xt ~1J-6l.J ~l, ~3&,*,:i!AtJt:f7;$~/ff JJ[l 

5 ~)pt _;_ ';%' $- 61 .f1J ~1Dt J£ ~.fifn,Y- T -f- ?fr~*-: tlJ~fJf~~l, 1(3& ,*, 61 ff$-d7 

m ;f;F, .f1J /M-fJf~~l, 1(3&,*,ftTr ;/.J{f-1@.it IOJ :k *, :ko*-JtJiJ1J :iftAJ§- i~ 

?fr -Wtt , Tr JiJ 1Ht >f-- o 

-ft- if, .f1J ~ ~1J-61 ~l, 1(3& ,*,JtTr;$~~ JJfl~}pt _;_ ';%' >1-Jti®-iiv/, T 

::t A*-.f1J /M-61: if!iitt:J.$iflf~~t, iZ_.!7& ,*, 61 ff$- d7 m ;J:;F, .f1J 1M-fJT12E~l, 

10 1(3& '*' JtTr 7J /ff JJ[l 1J-)pt _;_ ';W; ;J-<.. 61 it IOJ :k * , *° Jt, JiJ1J ~ ~ 61 ~l, ~3& 

I*' ;;t~:tf JJ[l ~)pt _;_ ';W; *-) Tr YJ iJ, ~ 1J-61 ~l, i( 3& I*' t--:t JJ[l ~)pt _;_ ';W; *-o 

Tiil~t~l!J 4 iJtaJJ QoS -VPN 6l.J,~,1f_;j:[*o 

1f_~i( E}j 61-1'--~ 1i ~~~1~1J if, QoS-VPN 11¥.*-YJ'-7J fJ9§ /i'--.&ik: !!. 

.$lf-1J'\.~l#J (logical bearer layer, -tl:.,PfvY-A7Ji!..$lf-1J'\.~,& ), 1f'\.~ 

15 q~1j11j l#J (bearer control layer )0 i!..$lf-1J'\.~,&Jt1tJfJ MPLS ~.l;f.;fR{,% 

f~JG 61 $. _;_ j;:,t~}j i®-ii@ic,jI_ f~ 1fij W 't, 61 LSP ~~~ PE, CR, I TR 7fj A 61 o 

1f'\.~q~1j11J l#J d7 *--T-1--- VPN-CRC ~iLA, ~/i'--J~@ic,JI:tf-/i'- VPN-CRC 

( ~~.fir- VPN-CRC 61~17J'- ), VPN-CRC if J.f_ VPN-LBN 61 l#J i$-1f-~ ( ~ 

.tfr-w 't,' nJ.f.~' ~,£.If g ), i{iqj VPN-LBN 61 l#J i$-~,t;;fl'' :ift1tW-~ it 
20 .;}-, ff$-d7~~t, ~PE ~iii.JJtdJ~~-iF, 1f_ VPN-LBN i*J7}@ic,1f-~, ~~A 

.;J~1J11J, -#-7J ~1'-- QoS-VPN i{i.1f AJl :k * 1i ,~_:tz., ~~~* * 1i .~.:R7Fim 
:k~1i~~~~mAJl*-*~~~m7fi•~~JLO 

7J 1iij[ QoS-VPN l#J i$-Pf* 1tiii, ;¥f ~'*~f QoS-VPN ~~;ifp~ j; *t 
25 ~ (Best effort) ~1J- ( ~.ffr-~~:tf QoS ';W; $-61 VPN ~~v/,J.l.*i@. 
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Internet 211~) ~f-~~iffiEi7fP1ti--dJ::tdG~-Jt, QoS-VPN a1f-~~f_9Yilljc, 

I a1 VPN-LBN if 0--illiEi-#-i@.:i±. VPN-CRC :i.&;ftili:i.\1ti-- d7, rffi Best effort 

61 VPN 211 ~1~ *~ ~~lj T a1 ~.t ~ ~ illj[, 61 I#] it-f-~ if 1! ,ffifl 1t ~JG a1 VPN tJL"*lJ 

:tliAt 1ti-- d7 7fp ~t ;to 

5 -;kPffi 5 '*--iF, VPN-LBN d7 PE, ITR, CR v/,2li!AiiZ_.itt..;ttclJ~61 LSP 

~llffe., LSP Pf v:A ~t~ iffiEiIA;itf-;fR.t!-$. i :fe-96:~.'J 7fP5lit i ~.Dl~ i 4ft.:j:,%-i}J ~1-t..-i. o 

}) :ittAt LSP a11%;ff A;t-$.i a1 ?kJt, MPLS TE :kP 1fk:il':t"1ti--d7 (Fast 

Reroute, ~1;f-T- "FRR") :-f;ft;iJ(Pfv/,Jf]f-#J~ift)1f LSP 1f'.t, jf-~{i;}f 

VPN-LBN ;j:,;;f ]' o 

10 ~ QoS-VPN a1 ;f..:1:-®3& '*' flj lzlAt 3& '*' 61211~* ;J<_;,A_ PE 1t ilflj 

VPN-CRC, ;fR-t!- Jf] Jr 7fpJ.t_ f'ifj" .Z.fSJ 61 All~7J<--f-tJJ,iX._ ( Service Leve 1 

Agreement, ~l ;if~ "SLA" ) i;JTI It_ a1 ;ilJS a1 QoS it ;J<.-t!:_JJi~ii 211~* ;]<. 

1tilflj VPN-CRC, VPN-CRC (-;kP~Jl,~, it~ VPN 1J'\.~;}~*1J!#Jif-ft.1® 

VPN-CRC 61~.!=j) ;fR.:J:!-l#Jit-f-~ 1~t»Li;JTIJt_~17 Jtit-tiA, :kP*-iGit-ti 

15 A, VPN-CRC ~-+it Jf-n~~35~Jl QoS ~>t611ti--d7' -#-~-+1ttd71t. ,t;til.?% 

A 'o PE' 1ti-- '111 t, ,t ~ -/i'-1\'*--~ll.J-A.A 0 PE flj ti:: 0 PE a1 'lf*-61 LSP' 

A 0 PE ~-+ii:?]ZiZ_.itt..;ttclJ1t. ,t7fpfo,Jf ,,{t,a1 QoS-VPN (i@.ii VPN- ID) 7fP;f..i-® 

3& 1*, l=jiz1.iiit3&,*, ( i@.:ii3&,*, ID), ?,Jf~ ,,{t,f-ii QoS-VPN 7fP;f,.:1:°®3&,*,f!J 

1zl.liit3&,*, a1211-jJ-;tf~i@.iiii1ti--d7 :illAt~t;t, F#--~f A 0 PE ~tflj 35 fll'611tt 

20 d7 ;f~iF 0 

Ao PE J-A.-ti o A-t--ti o -¥-~m :k 1§ ,t-iRJ31J QoS-VPN, ~ -!i'­

QoS-VPN 211-jJ-)Jit:itiAl#Jit-J€r, AP PE ~j~__1~5Jit~¥i:izt1~,t (i@.'f~ft-~ 

:1:-® :hL ~ .lirt o , m 61 :1:-® :1:.tl: , m 61 .lirt o , tJJ, 1x. ~ ~ ) , *~ ;g- ~~ ~ / ~.m JtJ 

VPN-CRC {~-iFa~ifif~;f~:lt!At:it*-, xt~~ 614ft.:j:,%~~ ( *-tl~~~ffi-14tt 

25 .:j:,%) }J;f;F~;f~if f,Jf~a1{if~i.tI~~a1EXP1i.~ll., *~-+4ft.t!-~/~Jl15l 

A VPN-LBN ' ~ 4ft .:j:,% 5lit ~ 1ti-- d7 _t a1 ITR if 1t il st ' :1:5] 1! ,ffifl 
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DiffServ-aware MPLS .tl;i(o 

VPN 1f'\.:~~A~1J11J ~ d-J .}-.:!:~ 1f 81 VPN-CRC ~llA, k VPN 1f'\.~~ 81 q~1J11J 

f ifJ {i:if J.f. f ifJ, 1£.;f..~ o/J 81--t-t:_11~~171J1f , 'VPN-CRC S ii *if 

5 ~T~~: ~~~~#~,$d-J~*'~*tt~,~~~~**' ~ 

~~i,&;J:j--~lf-~t, Affi :k ~1§ ,~~lf-~t, it1PJ :k ~1§ ,~~lf-~f:fi:i m -i}J~JJ!l, if-
JiLillic,_i.811§4'--l- o f!i7ll, VPN-CRCPfv:,Z_l_#*-~fJf., SLAfJf., LSP 

~Jft i ~lil~ i. , v/( 2l {P iA. i.iE., ~f ;fx. {P ii f~Rll ~ ~ ( Au then ti cation 

Authorization and Accounting Server, ~l:f-~ "AAA Server") 81.f4 

VPN - CRC 8~ ~ ~~~t~g2lxt7J--i!14:k ~ -;ko ill 6 ?Jf-iJ- o VPN - CRC 10 

i:.-:l-~ -i'-- vY, T ;f l:tJt: 

14 of J.f.;fl:tJt 111, JfJ -t ~JJil-jf--f J.f.:fi:i7J--~~R_~:i1!At:i! 1§ 81.t4 o o 

171J-;k0Ej J:.*-81 VPN - CRC 2 0, T 1#-81 VPN - CRC 3 0, ITR 4 0 vY,J.l. ER 5 0 

15 81:ifR1 § o i!_Jtl::. :ifR 1§ ~ 2l.fU 81tJJ,ix~-t1£ T :st 1f iJt)iJL 

~ ~it~ ~E'Al:tJt 112 , JfJ -t .tk. 1# _l_1t"-1f /i'- VPN - CR C 1 0 iE '$' 1£ 1t 81 

A~-t-~o 1£/.f..~o/J~--t-~tl~~~if, ~~~~~~~112;;l_ 

VPN - CRC 10 1f 8!.Jt%ff ~ ~ito 

tJJ,ix~J.f.;fl:tJt 113' JfJ -txt VPN - CRC 10 Ej .}-:ff 7J---%~i~~:i! 1§ 81 

20 tJJ,ix:itl 1t~J.t 0 -#--;f~ti-tJJ,ix-:l-*~-t:i! 1§ ~t ti-4t ~~A Yi :k ~ ~li ~r ;fl:tJt 

114 , i,& ;J: 1-- :fi:i ~ ~ f J.f.;fl:tJt 11 s , .1ti- d-J f J.f.;f l:tJt 116 5fi:i m -i}J ~ JJ!l 1 § 4'­

;fl~ 117, tJJ,ix~J.f.;fl:tJt 113 :i!:clA4 of J.f.;fl:tJt 111 ~t~:i! 1§ ~t;J:i- o 

'~-*'-0 Affi:k~1§,~-*'- (membership information table) k~*"$, 

25 -t ~ - QoS-VPN 81 j6,#,Affi 811§ ,~, ife:-*'-k~ - QoS-VPN 1f 81 j&,#, ID 
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s1 §1J :fz_, Ji :Ii VPN-ID %' 51 0 it IOJ *- ~, 1i. ,~ :fz_ ( connectivity 

information table) ~15--~ - QoS-VPN s1 A~ -~JEJ s1it fOJ *- '*' f!p 

-/i'-36,*, ~~~~itl0] 11JJ~-Jtb$1~36,*,, -i:fo::fz_ P[v/,Ji!:Iiffi.~ 1i '~*{P*/i'--

36,*, s1 Route Targets ( .lftdJ m ;j:;t-) 1~iU, ~o*-~ -1-- QoS-VPN 9=1 s1 

5 -/i'-36,*,s1 export Route Target ( ~l);Jtl::.lftdJ m ;j:;t-) {p)J-/i'-36,*,s1 

import Route Target ( #ifu-J\.Jtdl m ;f;t-) ~§1 ~, JJ1J~~/i'--3,!;,*,.Z.fE],f} 

1£ it JO]*-~ o 1£ VPN-CRC 10 :i!-1t Jt3f-~?l-\l71J st, 'rt *~~it JO]#;..'* 1 i 

'~*o Ji:liitfOJ *-~1i ,~:fz_, QoS-VPN 36,*,.Z.IE]Pfv/,~ll~±~~jz_ 

Hub-Spoke A* $'5 i,6;fr*- '* o 

10 ih-i ]'{PW"~ rt Jl!.{l:J;R. 115, ff] T rt J_f VPN - LBN s1 ih-i i' #;.. '*{PW" 

~o ih-i]'#;_~Jt VPN-LBN 9=1~/i'--~,*,s1:i!.1i*-~' W"~£*Jt.:f~~ 

JtbJ!.1i*- '* _[J~~lf£ s1"'.t0 VPN-LBN s1ih-il'{PW"~ s1iCi*-{o~li.tf ~sui. 

-t ~,{;~I#] i~, VPN-LBN s1 ;fJJJl~ t-~4ft.tlk'rt *ifR..tlk$.-f:"}:JL:\1J s1 it*-+ J_ 

iffiEi.i. 0 

15 .lftdJrtJl!.;fl:tR. 116, JfJ-t~Jt-rtJl!.fo;f/ff QoS-VPN s11ftdJ#;..~ o 

m ~~JJ7l1i4--;J:l:tR. 117' JfJ-t~~s1 §) i)J~JYlo §J i)J~JYlJt.:J:~it 

J0]#;..~1i,,~Jf-~fA.7'aiffiEi.i.1f_ VPN-CRC 10 9=1, r1Q}tdJ5'J,_g~i~-40- (-;ko 

PE) m i)J~it1#s10 ~ m ~~JYl1i 4--;J:~:J;R. 117 1~iU s11i I~ 9=1 ~Air T Affi 

*'*~* LBN ih-il'*-~ a~~1t, YJ1J m i}J~JYl1i4--i~:tR. ll 7 ~4Ji~11Affi 
20 #;.. '* ~lt.tf {l:J;R. 114 3-X.J,6.;j:J'{PW"~ rt J_f.;j:~:J;R. 115 :it!At~§Jffe s~11}?.lo 

;/.] ~i.tt {o1til QoS-VPN s1it /OJ*-~ 1i I~' VPN-CRC 'rt *~li.tt 

QoS-VPN A~ .:t.IEJ s1it IOJ *- ~' f!p QoS-VPN 36 ·*' s1 J,6qj'' ~Pf v/, iifl.ii 

( ~ P,~~FR.-t) iCi*-~1-- QoS-VPN a1~1-- site §"1J:fz.*-~JJ7l, -/i'-Jt 

JG-if-~ils136,*,:?"'J:fz., -/i'--Jtlt-if-;J:i~ts1]36,*,:?"1J:fz.o ;/.] .lA:if- QoS-VPN 

25 Affi * ~ {PitJOJ * ~1i ,~a1]1~?.ta1J m ~~JJll, ~~~}Jp~-)lf}~f~ QoS-VPN 

9=1s1]36,*, st' ;fm *- s1 ~#jf }j!f ,~)il-i:fo:~ PE {P VPN-CRC z1EJ1til, ~ &. 
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.flj 81 VPN-CRC fl ik Jt#jf A.Vi 1~ .t*-7fPit IOJ * '* 1~ .t*-0 i®.iii!#*JG 

-*1J, Pf v/, ~JYliJi.Jil.iffie,Ji., prp 1£ QoS-VPN ii& ·*);t:hl1A-JlltD ~st~* ii& ·*,.Z. 

18] 81it IPJ * ~ ;§__1_3t_ 1tst' ]\ 't-:l-xtii&,*,Jt~flU~*it IPJ * ~ ~ 1t81-

/i'-ii&.*, 81 PE _l.:ilfAtiffie,]i_, i!Jtb iffie,]L~f fiJ~;§_Jt#jf }'Af .t1£.~m*- 81 VPN-CRC 

5 JfP PE _t m #J1tilA~~9:_.flj lt#J[)# .t 81 VPN-CRC ~f Jt#Jf-xt fl 81 QoS-VPN 

.-\-: "" :J/. ~ 1: fil §. :t.-." ':;J :J/. ~ 1~ fil §. 
JJX.. Jn -:;;c ,'f. '/;:; i~;i<-/r,.,141°~ -:;;c n; ,,;:; 1~/f;<-0 

1£.:tt ;h!J QoS-VPN 3& I*' st' .it ~it;]<._ ( ~~'5- VPN- ID' 4~.Jtk1ii& I*' ID' 

·izl3,0ii&,*, ID, QoS -:l-;j<._) ~41tJ!.flj2f.._J~ VPN-CRC, VPN-CRC ( -:ko*-0l' 

~Jn, '#!; -:l-~m *- VPN-CRC ~ ~ )~f 7J :tt :hri 81 ii&·*' it IPJ $-TI ii&·*' it Jr-~~, 

10 -:ko *-ltiti!Jtb ii&·*' 81 :tt :hl1, ~fit Jf-i!_Jtb-f11f :tt ii&,*, it f'71-ft.TIii&1*- 81 IJt 

tiJ' jf-~flii-tf7.t~-TF*~m*- PE, i!_Jtb PE lt-f11TTI1fJ81 QoS-Iittf11~ .t*-, 

:Mii~,J,0 PE ~#-P.flji!_Jtbii&1*,81:tt:hri, ~ffiJ~;§_TI1fJ m Ci812f.-.t~ii&,*3tiPJ 
i!_Jt\J;fJf-Jt 3& I*' 81 -*.~it;]<._, VPN 7J~~-i'.f:-*1J l#J ~4.t'AAt~m ~ 5zl:,J_f, }fl;§-?jf 

/ff ii&.*,~41f#-P~m Ji it 1PJ 81IJt tf11~ .to 

15 1f.-Jlltuf#--ii&1*,st, VPN-CRC F-%1 Jt#jf~m*-81Affi *-~1~.t~:tfPitlPJ 

* ~ 1 ~ .t*-Yl'' ~f*til~-Jlltu f#--81 ii& '*'~m * 8~ ~~' -}f-:@_j,p~m * PE -JlltU 

f~ QoS Iii-tf11~1t~i:f~m*-~m' :Miz13,0 PE ~},p.fiJii&,*,8~-JlltUf~, ~tfiJ~ 

;§__TI 1n * -T m c.i 8~ i'--.+~ ii& I*' it 1PJ i! Jtb t.i-Jlltu f-t ii&,*' 8~ ~ ~ -Jlltu F~ 0 

.:f,z;;fJ-:tfp;tf-~~ 118, JfJ T 41ur VPN - LBN 8~.:f,z;;fJ-*- ~- :tfo;tf-~ o 

20 IJi-yi]*-119, Jf] -T41ur QoS-VPN 8~Iii-tf7 ( ~~_t)(_%-/i'-ii&,*,Pf~it 

~M~m~~hl-~)o ~m~~hl-~tf7*~1'-~hl~ij~A~hltt 

Ao 

VPN-CRC J-)..2f.._J~A P PE 8~ .it~iff ;]<._( ~~'5- VPN-ID, 2f.-3,03&,*, ID, 

Ql3,03&,*, ID, QoS -:l-;j<._) ~*-ft.TI VPN-CRC 8~~~iff;J<._st, ~fi1!At 

25 ;Jif-~it.Jf-, Iii-tf7J9,:ft~Jtif--i'.t-*1J ( -:ko*-'t-:l-, :i£-:l-~f~~-i:t;J<._1t:tl.flj 
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T )#- VPN-CRC ), -:ko*-.ft:- if )ffe ;&_Jlj 6~ ;t. /i"-- VPN-CRC 1Jf-~ it .Jj'.:.6~ ~t *-it. 
"~E.~@i ", 't-*~+ik11~J}Z- j_ foJ J::.)#- VPN-CRC 1tiii, 1f_.f1J .f1J :itA o 

PEa ~ YJ1J, 't-*~+;f.. VPN-CRC i;~;t6~1ttit1i ,tfoJJ::.)#-1tiii, 1f_J1J~+1:­

;f.£6~1ttit1i ,t ( ;f;t~;f3t) :!f.._iii~A o PEa Ao 1£4-$-:!f.._l-A.4'-3,t;ir&,;1?,Jij 

5 izl3,t;ir&,;1?, 6~4/t;f,%at' ;ffd,% CE .flj PE 6~ ±~~JfL6~~fij:i&_i~Jt;f;t~;f3t if ?Jr~ 
;f;t~ 61 EXP 1±til, iiift, l-A.4'---3,t; ir& ,;!?, .f1J izl3,t; ir& ,;!?, 61 ± ~:i~A".J::. :i~:i-t J. 
61 ltt it J::.1t iii, 1\:1 im f6] -}f" foJ ~ f6J ~ ~ 61 ± ~i@_ ii EXP 1±til JR f.;"-, ;}~ ,~« 

MPLS-D if f Serv {J11J?1J1tiiio 

T dG iX, 8}j xt 11J 4 if VPN 1J'\.~,& if 61 PE, I TR ;;fi:i CR 61 ~ ~~ 't ;J<.. o 

I 0 PE S ik i.At~t~ LSP illiEiJL~;;:t-i!tl CR-LDP /RSVP-TE i}J ~Jt_:i. 

LSP v/, 1~ ~ .f,Vl f~ i[ljc,jL v:A ;&_ VPN-LBN 61~~ifiJ1f, rfi7 JLJ}Z. ik i_ #~JiL7} ~, 

v:A1~~~;/vl-A. VPN-CRC ;}i~t.fij61;f;t~;f3ti~JL EXP 1±tilo PE if1:%1f T QoS 

1t$. it 1i .t~, ik ~_i.~1:%4 T v/, T 1 i ,t: VPN - ID, ;f..J~ir& ,;!?, , izl3,t; 

ir& ,;!?, ( izl3,t;ir& ,;!?, if Pf v/3,:ff IOJ 61 m 6~ J~J:Jl:.*f;-- ), ;f..J~ir& ,;!?,;;fi:iiz1),t;ir& ,;!?, 

15 z (Ei] 61 lti- it 0 

~ l-A. VPN-CRC .t~~t.fij Jtit;}'.£:1j?1J 11~J}Z, -:ko*- 11~J}Z}t_ "JG it ii A", 

1t$. it ;;fi:i QoS 1i .t~+ ~i'-1£ fJ , Ao PE 1£ QoS 1i ,t~ if ~+iti;fzJ.iJtl-:.1 i 
.t, 't7v4t/i"-- QoS-VPN 7}JJ1Hfi;JfJ.iJtb1i,t, {R.;f,% VPN-ID 't5l, 1£4t 
/i"-- QoS-VPN 611i ,lt if, 7v4t/i"--ir&,;!?,xt( -/i"--;f..J~ir&,;!?,Jlj-/i"--izlAtir&,;1?,) 

20 iti;.Tz-/i"--~ m , ;fR.;f,% QoS 1t$.it1i .lt~, Ao PE ±2!AtfA.§1J, -ifiJJ!., 1f 

7f}, {;f-iti, ~wt, MPLS :it*-, t~Jf; 1£ VPN-LEN if ;fR.;f,%;f;t~;f3ti;~ ;t 61 

1t$. it * 1t 4-$-:!;(_ 0 

if IEiJ 1t iii 1t$. it -3 ITR S ik i.. .tt ~t ~ LSP iffic, 1L ~ ;;:t- ii ii 
CR-LDP /RSVP-TE i}J ~Jt_:i. LSP v/,1~~.f,Vlf~illjc,jtv/,;&_ VPN-LBN fr!Ji}J ~ 

25 iftJ-1f, rfi7 JLJ}Z. ik i..# Di ffServ-aware MPLS ;;fo;}~~~ 5zl:Jf.~lfLo 
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IP 1f-T~i*-ifa1;ft 1~1fi-d7~ CR JZ'il*_l_# DiffServ-aware 

MP 1 S :;fi:i ;}!£-~ ~ ~ J.f. ~JiL o 

VPN J-®lil:Pfv:J, dJ VPN-1BN if ±J¥-J 111i--a1 VPN-ID 7fp 13/12/11 VPN 

5 ~~*-a17ft-/ff 1-®:l:Jl.~1LA, -!;_i:t, 13VPNif61IPV4/IPV6/IPX1-®:l:Jl:., 12 VPN 

if a14ftt%-M.1Fi-1-®:l:.D:' 11 VPN if a1 ~3l:i!A4;J:*-iR' ,{±.~# VPN 1-®3:J1:~5ft 

if, /G ~ QoS-VPN if ~ir&,f?, a11-®3:Jl:Pfv:J, I it, dJ-t VPN-ID ,,ff_ VPN-1BN 

if ±-$-] 111£-, ~1LA61VPN1-®3:Jl:.-t!:A~-1f_ VPN-1BN V-1 1111--0 

QoS li d71§ ,~iZ. Pf v:A:i®.tl VPN- ID lK Y} /G ~ QoS-VPN a11§ ,~, N'-

10 rfJ ~J,96 QoS-VPN -Zia] a1 F~ f#i o 

T dO i5L aJJ 1Ff;.. dJ 7fi:i ~t ;Ii_ 61 ~ ~!- o 

QoS-VPN 1Ff,.. dJ ,,ff_ PE 61 QoS 1Fi- dJ 1 § ,~iZ. if ~1f qj, $-;f:i}f_)t QoS-VPN 

a1 ir& ,f?,xt, !lp-/i'-;f..1-®ir& ,f?,fLl-/i'-iziJrtir& ,f?,-tlaJ a1 flf/ff J}..jJ-61 JFt dJ ~~ 

~, ,{±.Ao PE a11Ff;..d7 ~;}~ft:..Yf-7-J ~ W..61, ~ -W..;j:~.{,%-/(-: ~ VPN-ID %' 
15 51 , ;}~fU £j ;f..1-®ir& ,f?, flf £ 61 QoS-VPN, ~ ..::.W.. ~ ;}~;Jt t 4txtii QoS-VPN 

if 61 ;f..1-®ir& ,*,7fi:ii&Jitir& ,f?,xt, ;fi:ti&Jitir& ,f?, =*.Jfka1 Jtizigitir& ,f?, if 61 ~% 

1-®3:Jl:., ~ J}..jJ-~JiL if a1 ~ a1 J-®3:Jl:.7fi:i ir& ,f?,xt if £j izijitir& ,f?, =*.Jfka1 ~it%J-®3:Jl: 

~~~' R7J~tA~o ,,ff_~W..~~A~~' APPE)f.J~~.JJ-~~ 

;t1Ftd71& ,~ c VPN-cRc -t~Jta1 MP1s ;J:*~1~ ), ff-;J:*iti1Fi-d71& ,~;J:*~if 

20 61 EXP 1.i~llo -:!t.oJtt, iff-J W..~;}~-Z.-~Dlk, YJrJA o PE Pf v:J,;fg~~ ii J}..jJ-

:i:; 
1;11.J o 

QoS-VPN 4t;!i_~ -t MP1S -:J:l_;j(, 1~JfJ VPN-CRC T ;li_a1;J:*~;j:~7fPA 

o PE 7J ~.JJ-~JiLi9:.J1 a1 EXP 1.itll, {tl{,%-5'j--J¥-;j:*~*-JfJ MP1S-D if f Serv 

{JL~IJ' 1*iiE r ~~*'.t7fi:i4t;li_1fu}GM.., J-A.rfT11*iiE r QoS-VPN a1All~J9t 

25 ;_ C *:t, st~, -t+~, -k ~~ )0 
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T iii -j,Jt E}j ~+i~ ~z ra:i 61.:%:~-0 :3f P1 § it-'#t *-' ~A-6 PE :fp CE z ra:i ' 
VPN-CRC ;fpi£_ ;g.~ JJt d7 ~( ~A-5 PE, ITR, CR ):.t...fa], VPN-CRC ;fp VPN-CRC 

.z. ra:i 611!- o :fptJJ,-r,x. 0 

p E :fp c E z ra:i 611!- 0 1t i~_)fJ t 1 § it ' -:ko q,b ;f 1-- ' c E :i!A!-61.:JS I*' 61 ~ 

5 i'-61ft-/ff J:t:bl:. ( -:ko L3VPN 1f 61f~/ff IPv4/IPv6/IPX J:t.tJl:, L2VPN 1f MJ 

4t{,%iit.lftJ:t:J:.il:., Ll VPN if 615Z_x:i!1~{;fiR ), Jtfrit ;J-<_ ( ~A-5~JiL;f;f-iY- t 

VPN-CRC ;fP PE :.t...fa] 611!- o JG it VPN-CRC ;f}3-$ PE ~J.f ~/i"-.:J&,*, 61 

Jtfr~JfL, /ff0l,*7'aii1%o;kYMt.;f§JS61tJJ,iX., Pfv/,,.f±. COPS £-Jtl::J::.{R{,% 

4'.:st 1f 61 ~t ~iv :ft )ff<_ 0 

(1) Ao PE foJ VPN-CRC :t.ilJtfrit;J-<_ ( ~.t-6 VPN-ID, 4'.J:t.:7&1*' 

ID, export Route Target, izlgr%.:J61*' ID, QoS**-), QoS**- ~.t-6 

Jtfr~~~~•~,~~~, ~~,#~~~,~~•~~,~u~, 

't {R{,% JfJ f :3fpi£_ ;g.Wj" .Z.fa] 61 SLA ;;~;t_ 4txt~+.:7&1*' 61RllfrJPt i **-0 

15 (2) VPN-CRC{R{,%Jtfri-ij-;J<..1f61.:J&,*, ID;fPexport Route Target 

;;~ Jt.4'.J:t.:J& 1*,:fPizlgr%.:J& ,*,-Z.fa] )JLT?;{f-,.tf. it JP]*'* ( VPN-CRC 3 *~?f-Jt 

fri-ij- "*-1§ it1ti!lU;f§J * 61 VPN-CRC ;fp ti:: o PE), ,.tf.;{f-,.tf. it IPJ *~st, 

JGii- VPN 1J~~.:1~1J71J l#J 61 Jt3t.:1~1J71Ht *-k ";fe~~" A "1!-~", :f~~?f-ii 

~t *-i!:1-i:rA 0 PEO 

20 (3) ,.tf.Jtit.:J~1J71J "Jtit" st, VPN-CRC ~4-*--tii.:J&,*,xt611ftd7 (:fz_ 

iF-ilL f Jfk LSP 61{;f~t3t) :@..:1-i:r~A o PE, PE ,.ff. QoS 1ftd71§ it;fz. 1f )'a 

~Ji'- QoS-VPN 61~+ .:JJ; 1*,xt-€1J JtiiiCi>lto 

(4) ,.f±.)'a QoS-VPN if twho~-Jlfl~f~.:J&,*,st, A;tf-.:7&,*-.fa:J MJitfPJ * ~ 

2t_ 1t st' 2t_ 1t:t.!i.:J& l*,xt j}J_ 61 PE j}J_ foJ 4'.J.~ VPN-CRC :t.:tl~#,Jf ~'Af ,~.' 

25 VPN-CRC foJ;f§J4~ VPN-CRC 1ti!ii)'Afit, JJ:J~-:t.:tl~xtgr% PE, ;f§J*61 

ERIC-1026 
RPX/Ericsson v. Iridescent 

Page 24 of 35



WO 2005/101730 PCT/CN2005/000037 

-23-

VPN-CRC ~-tr- J2..#jf A~*-~ 1€. ,tA~.)fP-i~ IOJ *- ~ 1€. ,~;fl, ;fm *-st PE ~-tr- J2._ 

#,If QoS IF$-d71€. ,t;fl if stim;lz;fl:i:~ o 

(5) PE ~f~ ?jfJ!.;}i-3&,;!?, st fit1;--- VPN J~.tJl:.1€. ,~~iii* VPN-CRC, 

VPN-CR c ,Ji VPN 7f'\.~;J~ -f171J /#] if~~' *iR* !£_ ~ *im *-st PE' ii :rJJ ~~ 

5 P[v:l-i!:iiAt jfz_JJil~st BGP th,iX.~JJil, }fl)fr' ?Jt~ PE ~-tf-1±- QoS lf$-d71€. 

,~;fl if 1i1-t ~ ?1f ;Ji A st Q o s-vP N ~ 3&, ;!?, st *-,g-.. vP N ;~ .t± , ~ PE ~t.tu 

Jt~~iLst' Pfv:J,;j:~{Jl;- QoS lf$-d71€. ,t;fl7fp)JfL;j:;fiJZk/filt_lf$-d77fP EXP 1i:.~JL 

10 (1) JG-it VPN-CRC JV%# Jt~~~U iffiC.]1 MPLS DiffServ PHBo 

(2) JG-it PE/ITR/CR %IF$-d7~foJ VPN-CRC ;f!l% LSP ~k~, ~*lf$-

3X,IF$-d7 ~~1-iiF:tst, lfi-dl ~~ffoJ'*-t~ VPN-CRC J:_;}jl, VPN-CRC ~fit 

.it1J-J;iF:¥:1€. ,~,Ji VPN ;J'\.~;J~-fj71J /#]if ~/fjl, J.t.itlJ VPN-CRC ]t#jf JV~ 1J'Jfffi- fij 

st lfi- d7 it**~' ~ -.it\J lf$-d7 't * J2..#jf st' VPN-CRC ;1z ii ~-tj-#jf lf$- d7 ~ 

15 iii_~;f§J :kA P PE o 

VPN-CRC .:t . .JS] st;}i-P JfJ -T ~Jjillftt~st QoS-VPN 3&,;!?,-ZISJ Jt~st-1 

~ 1t- iffi[, 7fp lfi- d7 :!Zt {t 0 

~ i>l'* JV ii ;Ji p Jt.X.-if.~;!; st fh,ix_' Pf v:J, xt COPS A;{f- BGP it!At;ft 

~*-?t Aim J1Z st :rJJ ~~ o 

(1) JG-it VPN-CRC foJT1# VPN-CRC o/itJVlftt~ QoS-VPN 3&,;!?,.ZIE!J 

st Jt~1J'-iffic,;J'-~ -t-~ 0 

(2) JG-it VPN-CRC ~-tf-J~IS] st QoS-VPN Jt~;j:;fiJZ1€. ,~( '*-J~36,;!?, ID, 

i&9~3&,;!?, ID, VPN-ID) i@.:#-i:i*T1# VPN-CRCo 
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(3) ft it VPN-CRC ~f .t~f§] 81 QoS-VPN Jl~81 QoS 1f!; ;J<.. ( ~.t-&-Ji~ 

~~a~•~,~~~,~~~~,#~~~,~~•~~~)~~ 

~T~ VPN-CRCo 

(4) ft it VPN-CRC -i:t;J<..~m4~81 VPN ;ff:-JJk.Jb .t~/SJ 81 QoS-VPN Jl~j]--

5 @Ci 81 lt'-~ ~~ 0 

(5) ft it VPN-CRC foJ Jl:-TI VPN-CRC ~i~ TI;/.) .t~f§] QoS-VPN Jl~81 

Jf~j/-@Ci~k~ 0 

(6) ft it VPN-CRC foJ-Jt-1il?.i VPN-CRC ~~P~i~ 11~S o 

(7) ftit VPN-CRC 7fi:r-Jt-1il?.i VPN-CRC ~~~.t~/l:ilJl~-¥-M.fJl,;J-% 

10 (service level specification, %i1:ft- "SLS") 7fi:r.li'.&-if71~,~o 

,tf_~.itbirt»L T' VPN 81-.itb3&,;1?,:1f QoS**-' m1-Jt-1il?.i3&,;1?,~~:1r QoS 

**-' it# VPN#;/.) )fe,1;--- QoS-VPNO )R:,1;--- QoS-VPN Pfv/,j/-;/.) ~-§'~jt-, 

-%~j/-ifJJJ~.itb:fr QoS *;J<..813&,;1?3llA, ;f;f-;/J sub-QoS-VPN, J5-%~j/-

15 ifltJ~.itb~~/ff QoS *;J<..813&,;1?,~llA, ;ff-7-J sub-VPNO xt-t sub-QoS-VPN, 

Jt- QoS 1%i.iE Pf v/, *-JfJ J:..:0:.* ~ ji~~q'.?l1/11J1%i.iE QoS 81 MPLS NB VPN ~~, 

xt-t sub-VPN, 1JJ fAi!A~ IETF L3VPN/L2VPN ..I.fJ=~ll81~m::k RFC :fi:r draft 

3f_~JY6o Route Target JfJ -f,t;,ifl/t_~f- VPN ( ~.t-&- sub-QoS-VPN :fi:r 

sub-VPN )81i.:tf'7J ::k~, Pfv/,*-}f] VPN-CRC 3f_;;,ifl;t_, J5 5')--~I A QoS Route 

20 Target (/ff QoS 1f!; ;J<._ 81 fft if7 m ;j:;F) 3f-~ii.-1f sub-QoS-VPN 81 i.:t /\3] * ~ 1 ~ I~ 

-*z_, QoS Route Targets :fi:r Route Targets {};\Am~, J;l::itt 1 Route 

Target ,r;jfl /t.3& ,;1?, Z (§] 81-ft~ i;&- f'7] ::k ,% J6 , ~Eld~ J;l::i~~ QoS Route Target 

( :ko*-~f-3& 1;1?,.Z.-8~ Jl~* ;j<._ ~ 1-},tf. ), :ko*-J;l::itt~l±, YJ1J ~~f-

3&,;1?,.Z./S] 8~ Ji~J1-:fr QoS**-' ~~f-3&,;1?,;$~~T sub-QoS-VPNO ~ 

25 YJ 1HfTI1fJ y::z;/J sub-VPNo 
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T dI7 it-i-'t-J~ A QoS-VPN :fi:i J~ f8] QoS-VPN 81+~OL0 

J~ A QoS-VPN IFt ill :i&-ft:fi:iJ~f8] fft ii7;it1f-~ f J_f_;fp JL-it-1~1!71Ja1 it 

VPN-CRC i@.i~Lff_;f,;;fH~ ,t*-.:fp1f"-~1~ ,t*-. if :l!AtJ~ A fftill~it, 

5 1Ftill:\&it81.}}-*Pfv/,J(_l!)Jt8~, 171J~0Ef f8)~§J:klftd:7 (Time Dependent 

Routing, ~1;;f~t- "TDR") /~k.~~§l:kfftd:! (State Dependent Routing, 

~1;f-~ "SDR" )0 itriJL, vPN-cRc if sii~1L!t-Ji'-J~f8Jfftill*-.m -tiffi.ii 

QoS 1~ 4--tJJ,-;,x._;;,iTI /t_J~f8] LSP, v:AJ.tJ,96~§14~ 81T1#- VPN-CR Co 

VPN-CRC 81 J~f8] IFt ill*--Pf v/, --r<L i!liC.]L~itAti}J ~fft d:7 tJJ,-iX.. §] i}J ?-

10 1- 0 

:h T 1±..:f: M {Jt#t it181 l#J ~§..if _tAt QoS-VPN, 1-t!:i1f181 §J ~§ ~ ~Jt:iiLJil 

fftiil~ (Autonomous System Boundary Router, ~11~ "ASBR") Jil_ii 

Xi®_vY,1til VPN -*-~it#-1~4'-:fp VPN -*-~o ~o*-x>l:tl#J~§..;tf~%~;f J 

15 VPN-CRC' 1-t!:i1f181 VPN-CRC Pf v/, Xi@.' Jl:tEt' ~.itr. VPN-CRC -Zf8] 1x*­

~~:fpa;}cAf l#J f8] SLA, Jl:tEt, VPN-CRC 15Z. f J_f_ l#J A 4itIFt-ffe-~, ASBR iffi.ii 

j;_tJt..81 SLA f J_f_ !#] f8] 4tJFt1f-~' JtA:E. 'Eit1 A .g~ QoS-VPN 1rt»L T 81A 

o PE 81.:0~~' ~o*-$if-/i'-!#J~§..:E.'Eit1~.t:1f%~:Jf VPN-CRC, itrik*­

Jf) T $1-t!:i 81 QoS {Jli1!71J , fff.J Ji'- ASBR S ii ;f§J 1L wk:# QoS '#!; #-, YJ1J ifl* QoS 

20 1:%i£81f:¥..At~4#<.-:ffi1f-$1-tl:il#J~§..{Jt.#tit18~ VPN QoS ~JY6illi-*1L 

25 

~ p~ i®. ii~ ml *5-t a}] 81 * .itr. 1fu~ ~ ~171J ' t.i ~£.xt *;£_ l'.1}] * 1t r ~ iF :fp 

~~'~*~~~*i®.~~A~;iJ._~J'.l}]~,Pf~,jf_~~~~~~~~ 

-'A-+i=~#~;ff-81 ?k:it, itri .:f:1$i ~ ?JtF+btx.f.1J-*#--# ?JtfRJt81*5-tJ'.l}]81it 

irf7 :fp tt ~ 0 
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1. -#A .tu, -t JfJ /#J if 1* iiERfl ~ J9t i a1 '* ~it , Jt4t ~JI.;(±. f- , ~ 15--: 

i!#~-1#], ~Jf]j#~#4~~~~i@.i±;(f.~~IP/#J~if~ 

Ji f~ ~ w '.t a1;ft4 ~.t~Jii-1~J!.t~%-#1Fi- iI7 & if-i :Jfj A, -t JfJ --t+t~iftr-:1) Rfl 

5 ~;mi 1f; ;Ka1Jt~; 

~-~~/#],Jf)f-~ffl~i!#~-/#]*~·~'~ffl~Jl~~~ 

?,Jfi!.JFti=b, vY,J.l~-+iiJi~a11fu1t}»--:ftiifu-itiltfUii"Jt~4ft.tJ&;fua1 j th, 
ixAt4 ~.t~4ft.tJ& ~a11fi-i:b t-t4a1 Rfl~J9t-I-~-f~ if, -Jf-;J~,~«?Jti!.~@iEia1 
JFt iI7, 1~?1f i!.Jl~i!i±?1Ti!.i!41f-1J'-~ /#J JFi- iI7fU1f; ;£_iii a1xt3:#, 0 

1 o 2. :fR.tJ& if0z>f.1J ~ ;K 1 ?,Jf ~ a1 A .tu, -t JfJ /#J if 1* iiERfl ~ J9t i a1 '* ~Jt , 
$#~;(f.f-,ffl~~-~~/#J~1--*if~~~~~&,fflf-~~ffli!. 

1!41f-1J'-• /#J a1 /#Ji*-~~, ~ff .tr ?1fi!.i!41f-1J'-• /#J a1 /#J i*-i,;;JI', ii!At~~ 
#~~Jl~;Ji-if]~~'~ffl~$i:b&~~Jl~Jii-i:b~~,;(f_ffli!_i!# 

11'-• /#J i*J ~@ie,~~-#-*1t.t~A.A~-l#iJ, ~-ft-1--?JTi!.A.tu,-t JfJ /#J ~ff.tr A 
15 ~ :k '* 1~ ,t;fi:r:iifA~:k '* 1~ ,t, ~.t-96A~ :k ~ a1 m .z;)J~.t-96{11.fii@ie,Ji o 

3. :fR.t%~5Z.3f. 1J~;K 2 ?,Jf~a1 A.ffV, -t JfJ /#J if 1*iiERfl~J9t i MJ ~- ~Jt, 

$#~;(±.f-,ffli!_*if~~~~~&;(f.ffl~i!#~~/#]~*-+~if 

%~;f-/i'--, %-+ ?,Jfi!.* if~ 1t-~.t~-1#1J &im lii!A~, ~;fu?JT~i!41f-11'-• 

/#J a1 i,t;;JJ-, ~~1~ ,t v:A J.l?JTi!.A.fu, -t JfJ /#J a1 JFt if71~ .t 0 

20 4. :fR.t%~5Z.3f. 1J~;K 1 ,P,JfJ!.a1A.fJV,-t ft]/#] 'f 1*iiERfl~J9t i a1 '* ~Jt, 
$4t ~£;(±. --t, ?1Ti!.i!41f-1J'-~ /#J ;fi:r ?1f i!.1J'-~.t~~1J /#J i!i± w 5'J-- a1-7J" A,;£_~ 
ffli!.A~-tftJ/#J~Jii-if7,-~ffli!.A~-tftJ/#J~A~:k~,-~ffli!. 

Ji .tu, -t JfJ /#J %-J:&, ?i, z fSJ a1 i;&- 1PJ * ~ 0 

s. ;fR.tJ&if:5Z.7f. 1J~;K 2 ?1f~a1A.tu,-t JfJ /#J 'f 1*iiERfl~J9t i a1 ~ tJt, 

25 $#~;(f.f-,ffli!.%-#Jii-i:b&~~~f/#Jii.Jii-i:b&,ifM##$i:b 
~ /:=:. ..J,i;- I ' ' Tl/J ...h ~ ;:J- rtr • 
PP ~1 /j'~ ~ ~ \;t.J PP ' -;f'\ T . 
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?Jt ~ 1f--t l#J 21J~IJt cl7 a : m -t 1;uJ1J ~ JJll ~ ~ i % *a~ A .:JiV, -t m 
/#]' -ff-:xtN-..iiA.:JiV,-t JfJ l#J:iltAa~~JJll~~ i 1t ;j(_a~Jl~jfj ?Jt~* if A 
1f-~ .t~ 1!11J a;f~ iF a~ ifif-~if3tilt 1t-.tt *-, P4 J6 ifR;fJ&ii Jt ~ a117LJl W-.-ikli ?Jt 

~iif-~if3t if ?Jt~ifif-~a1JJll~~ i .'.f-&, ~t-.tt3t-:kta1Jt~4ittJ&~i!:i±?Jt 
5 ~:i!.4lf-1J~~ /#] 1t4t; 

ffl~ifM#44cl7a:JfJ-t#£~~4~~·~~~~~Ji.~ 

.&.. IX JJij JJll~*lA a1 J, f)J,iX.iif-£ ~.:J~)fi:ii:ic-~~ 5zl:Jl!. >!fu; 

?,Jf:Qif_t 1 ~IJt cl7 a: JfJ -t IX JJ1Ufl1J--;JJtA a13- th,ixifif-~ 5Z_.:J~)yo.:J:ic-~~ 

5zt J_f >lit 0 

Io 6. ifRtJ& ~x.i 1J ~ * 2 ?Jt :Q a1 A .:JiV, -t JfJ l#J if 1* 1.LEJJll ~ ~ i a1 ~- ~Jt , 

Jt-4}~.u:.,,f±-t, ?Jt:Q* if A 1f-~it1l?1J a ~%.t~ of Jl!.ilJ:R:. t0,ix5zl:Jl!.il 
J:R: , ffiJL~ ~ ~li .:ff ilJ:R: , i-&;} l' 7fi:i 1f-~ f Jl!.ilJ:R: , IJt cl7 f Jl!.ilJ:R: :to ti -iJJ 

J.tJYl1i. 4--ilJ:R:' *if: 

?,Jf~;}~ of Jl!.ilJ:R:JfJ -t ~JYljf-f Jl!.Jii.:JiV, -t JfJ l#J :to1'1--_g~iK%±!1t 

15 i! 1i a1.t~ o; 

?,Jf ~ t0,ix5zl:Jl!.ilJ:R:JfJ -t :xt ?,Jf ~*if A ~~i~1l?1J a !=i ~#1'1--.g~iK 

%1! 1i. a1t0,ix±!1t5zl:Jl!., -ff-tRtJ&t}J,-1,x_~;j<_~ti! 1i.4ittJ&4t lt~?Jt:QAffi 
::k ,% ~1f if ilJ:R: ' i-&;} I' 7fi:i 1f-~ f Jl!.;f ;lJ:R: • IJt dJ f Jl!.ilJ:R: 7fo ti -iJJ $,__ J)l 1 i. 4'­
~~' ffl:Q#~5ztm~~i!:i±ffl:Q4ofm~J:R:~lti®.1ir~~; 

20 ffl~Affi::k~-~~J:R:JfJ-t~~ffl:Q~~-tJfJl#J~Affi*~1ir 

I~ 7fi:i ?,Jf ~A .:JJV, -t JfJ /#] 36 /i, I'S] -it J'i3J * '* 1 i, I~ ; 

fJf :Qi,&qj'7fP 1f-~ f Jl!_il~JfJ T f J_fpJT~:i!_41f-1t~~ /#) S~ i,t;;)-I' * '* 
:to1f-~; 

ffl:Q4dJfm~~JfJ-tfmffl~A~-tJfJl#J~4U7*~; 

25 ?,Jf~ ti ~%._JYl1i.4'-ilJ:R:JfJ-t2t.£.a~ ti -i)JJ.tJYl, -ff-1!:1-i:r?Jt~Affi * 
'* ~11.:ftil~, ?Jt:Qi,z;;JJ,:to1f-~ f Jl!.ilJ:R:11} JE~ms a11i I~ o 
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7. -# ;j_;}~, -t JfJ /#] 'f 1%-iiEJJfl~fff i 61 -}j-);k-' Jt-4;f ~iE,jf_ -t' ~~ 
v/, r ffe l)*~: 

A 1f_£hti:l IP l#J ~~ 'f, 1tJfJ j tJJ,ixAt-4 ;Z;}~.:Jl.7/Zi®.i±filic,Jt f3H£ w 
~ 61 it-4 :Zt~lft11:i±~lti!Alf11"-~ l#J, i.ii!.~lf11"-~ l#J -t JfJ -t1ttij;j-:1f JJfl~ 

5 )1f i '#t >J<.-61 Jl~; 

B~~JfJ-t•'f~~ffl~:i!.~*~l#J*~~·'f~*~k~B; 

c it ~1ttij;J-:1f JJfl~fff i it >f 61 Jl~st, ~ti.i Jl~611fu}Gm.;J:tii.fiJ 
-it 3t- i.i Jl ~4%9:.ti- ;!fu 61 j tJJ,ix.At-4 :Z t~ 4%9:. .ti-~ 61 lft dJ it-413t 61 JJfl ~ J1f 
i~~'f,*~ffl~•'f~*~k~B~~~~dJ,i®.i±ffl~:i!.~* 

10 ~ /#] lft dJ .fij it ~il 61xt9rt 0 

8. tR.ti-~5Z.;f 1J~>t<.- 7 ?1f~61 J.i;Ji;;, -t JfJ l#J 'f 1%-iiEJJfl~fff i 61 ::t )!- , 

Jt-#~1f--t,ffeWB~?P-•cz~~~~:•'f~*~k~B#~* 

r ~.:t&,;!?,zf§J 61-i~f0Jlft£At~,-t JfJ l#J 61lftd7 B, v/-1~?Jf~lftd1 B1%4 

* 'f ~ *~;J~1J11J B~filic,61lftd7 o 

15 9. tR-ti-~5Z.;f 1J~>t<.- 7 ?1f~61J.i.:Ji:;,-t JfJ l#J 'f1%iiEJJfl~fff i 61-}J);t-, 

-ft-#~1f--t, ffl~~d7kd7#4~~~~·ff#4:Z~~~o 

1 o. tR.ti-~5Z.;t 1J ~ >t<.- 7 ?Jt ~ 61 A ;Ji:;, -t JfJ l#J 'f 1% iiEJJfl ~ J1f i 61 ::t )!- , 

Jt-4;f ~iE,jf_ -t' ?Jt~ ffe l)~ c 'f ' .xt ?1f ~Jl~lft dJ it413t 'f ±%~;f;f~61 }]fl 
~fff i ~.f!J:i9:.JL;f§J ~ 614ft11L 

20 11. tR.ti-~5Z.;f 1J~>t<.- 7 ?Jt~ 61 A ;Ji:;, -t JfJ l#J 'f 1%-iiEJJfl~ J1f i 6~ ::t ):£;-, 

Jt-#~1f--t,M~-}J*~~~:~JfJj~~#4:Z~~iiU~.7/Z~ 

~ iftJ ~ ?Jt ~:!!.~if 11"-~ l#J 61.t,z; ;JI'~ * ~ o 

12. iR.ti-1:X.;t 1J~>t<.- 7 ?1f~61JiI.:Ji:;,-t JfJ l#J 'f1%iiEJJfl~fff i 61-}J):k-, 
Jt-4;f~iE,jf_f-, ,j±_?Jt~?P-1*~ c 'f' ?1f~Jl~611fu}G~J.lkdJ?Jt~Jl%-61~ 

25 ~~;TI~ 61 0 

1 3. tR-ti-1:X.;f1J ~ 5J<.- 7 ?Jt ~ 61 A ;Ji;;, -t JfJ l#J 'f 1% iiEJJfl %-fff i 61 ::t ):£;- , 
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$- t;f 1iE1f_ -t :!£ ~ J-6- v/, T "iV" I)~ : 

*1Jwt~%-s1~l, £_ir&,§,J(_1i11F~fJJ~%-J0 if; ;f_, :ko*-fCJJ1J1tJfJ1! 

4lf-11'-~ l#J t-J s1 -t ~ 1t 4rfu-ii ~ %- , 1i JJJ 1J1tJfJ ?Jt Jzt,£.k:±: r P l#J ~~ s1 .ft-1-tl:i 1-
~ 1t #ff,Jii ~ %- 0 

s 14. -tR{%1x.5f 1J~t<- 13 ?Jt:12ts1 EE.ii:;, -t JfJ )#]if 1*-iiE.JJ~%-J9t i s1 ~ ;t, 
Jt-4;f 1.iE1f--f, 11-xt ~%-s1 ~l, £_ir&,§,:itt-ftj(_1i11~:1J JJ~%-J9t if; t<-s1*1J 
gJT ~;J :!£ ~ J-6- v/, T -T "iV" l)~z.: 

b~~?JtJzt~l, £_ir&,§, s1~i-ii7 m ;J:~, *1J wt ?Jt~~l, £_ir&,§,J(_1i 7J* 
i@_ it i'i7J ::k ,~ , :ko *-J(_JJJ1J :i!A)§- ~~ y l)~Z., 1i JJJ1J tt-*" o 

1 o 1 s , :ko 1x.5f 1J ~ t<- 13 ?Jt Jzt s1 A ii:J, -t JfJ l#J if 1*-iiEJJ~ %-J9t i s1 ~ ;t , 
$-4}1.iE1f- -t, *1J lli!Jf ~%-a1 ~l, £_ir&,§,J(_1i11~:1J JJ~%-J9t if; ;f_J(_i!tlv/, 

T~i\-*-*1Jlli!Jfs1: i!iib~~?JtJzt~l, £_ir&,§,a1~i-ii1 mt~, *1Jlli!Jf?Jt~~l, 

£_ir& ,§,J(_1i 7J :1f JJ~%-J9t if; t<- s1it i'i7J * ,~ , * }(_, JJJ1J ~%-s1 ~l, £_ir& 

I§, ;tf~:1J }]~ %-J9t i f; *- l 1i JJJ ij, ~ %-s1 ~l, £_ 3& I§, i-:11 }]~ %-J9t i f; *- o o 

i s 16. if R{% 1x.5f 1J ~ t<- 1 ?Jt ~ s1 A Ji:;, -t JfJ )#] if 1*-iiE.JJ~ %-J9t i s1 ~ ;t , 
$-4}1.iE1f- -t, ?JtJzt~ if i\ i-~i'.£:11?1J ~ 7J-/t-xt:1f JJ~%-J9t if; t<- s1 ir&,§, 

1J'"~ei s1 ~i-iiJ ~1f-- 0 
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