DECLARATION OF WANG XIAOJING

I, Wang Xiaojing, pursuant to 28 U.S.C. 81746, hereby declare as follows:

1. I have more than 10 years of experience translating hundreds of
technical, legal, and business documents from Chinese to English.

2. | submit this declaration to certify the accuracy of the English
translation of International Publication No. WO 2007/140702 A1l.

3. Attached as Exhibit A is a true and accurate copy of WO 2007/140702
Al, originally published in Chinese.

4, Attached as Exhibit B is a true and accurate copy of an English
translation of WO 2007/140702 Al (“WO 2007/140702 Al Translation”). WO
2007/140702 Al Translation is a true and accurate translation of WO 2007/140702
Al from Chinese to English. | translated WO 2007/140702 Al to WO
2007/140702 Al Translation.

8. All statements made herein of my own knowledge are true, and all
statements made on information and belief are believed to be true. Further, these
statements are made with the knowledge that willful false statements and the like so
made are punishable by fine or imprisonment, or both, under 18 U.S.C. 81001. |

declare under penalty of perjury that the foregoing is true and correct.
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Q. | also understand that by submitting this declaration | may be asked to
appear for a deposition asking me questions limited to the material in my declaration.
With my signature below, | agree to make reasonable efforts to make myself

available for such a deposition at a reasonable place and time of my choosing.

* * *

| declare under penalty of perjury under the laws of the United States of

America that the foregoing is true and correct.

Executed this 25th day of March 2024 in Beijing, China.
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B, BST VBT eABIREHRG I RKHh T FROEA, FII L6k

EX1007



10

15

20

25

WO 2007/140702 PCT/CN2007/001644
4

BARAE B T A LRGP R e g A P T AT

0%, kS A, EAFEHRBRITHER, A iEs
$e b £ B RIpE — A S0 T RS T SBYABIRER, EXFINRT,
Bk g R E TS R IE B R AR 69 1 I ARIR— AN 5% 1 A R KA
WBIREBHH 2, Hk S0 FemANEEBA P o7 EREETE AR B, HA
WA A WLAIR A P AR E I C, HEBAFARENRELEME A
0 B IFIS A IE C AR, ARSI EZAIER P & B 2GR
B AWBFRIE, Qi TAME A WL ABEHRL, AREBI
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TG T ITRE B AR,

KK IR ARG — A S B A%, G5 BARERBRS
%, ﬁfrzyi%)\m%@;}% LIBAT AT AR, REEA, BT ELESE

R ERBA RO KRR EL. A% BRAERALEL. RE

ik ZRIEAT A AT G AR T, A TARYE AT R B AR A B 6 4R iR S0 4
¥ B RIBIGRAT A P BT AHE

Bk K % T, TR P RIEAT AR R AT R R S5

B R AL R G 70, B TARIBFTE R P 4L35AT A 13 B RATIET B
R GATHE &

ik 245 B AR B R T, I TFARYE AT MR TS A AR
B k24K

Frikfie BT, B TIATRLIE B R R B B P RS

Pk 4R3% W B AL IE T, B TARIE AT R 04E T B RSB BT IR 4Rk &
K eG4357 B #ATE LR,

B % LA 0 RG TS AR H 8 3472 B, s RITERW TR
HATHEARIE, FRAEDIHEAT ] . % 8% % QoS(Quality of Service, RFME) >
TG ¥ W IrIEE B A k.

AK O AR ARG —Fr LB L SR Tk, @i

% H M B AR IR A NFRSUE , FIBTRT A S BT 555k 1 I AT
AR LB IR

e 238, WEER BN LLIEINE

de B R A, M AR L G380 BHTEAML YIRE T EHREHETIF
B I A 4% 52 40 B34 o) AL B 1) AR B 2 AT AR R AR B vl BT 09 8GN, e R A
fo, 12K TR W B I — AR, R AN BRI,
F N, IELEIZLAIEINE A AN,
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I, T A ik vhy BL I ] P AL B BB A SR ) LRGN é’J ok, RV T Ik
BRTIE, PRAET LS E.

ALK R AR P8 — R ENIR A Eﬂ}%ﬁﬁ B T 4L 38 250 A IR 8 e AR
BET, L,

Bk B AREEA, AFERBENZESEKIEETE B TR
F , B NCE PR AR IR 38 4G b S0k 0 KR BTR W B T Y B A R AT
IR, AR FLE R SRR E, 2k B T AEIE A,

BTk 498 A A AL T 3 T L4 RIBHER B L. R R R IR
¥ 50, HF,

Pk A4 K 250, A TS8R,

Bk 8 —3 s 21, BT REAKE BRI M RE M ARLE, F
B R T S iF G AT Ak S5 1 An A EE A A B LB IRE , de R R, i@ 4e PTIR LR IGAE
KRB TEEL GV E NG ERAE, TR, SR E AR AT,

Prik g x|, A TFAESEASLWREFEHNREAETH %%
J& L4 2 40 34 B I ) AR ZBTIE R B L 69 LRAE I, R A, 1B
So P iR L k4L K B AR B TR i B T 6 — /NS IE %%Kﬁ¢m%
NEGEIBINE, TN, FELIZLAETEL I,

BRI BARS, TAEZEGERT S AP BAGELT, Z0E
Meik vfy B2 B E) A AL TR RS S L3RS o bk, MR T S Bk A B
M, FRIETABLENTE.

A B R R —Fr LRGN ST %, e

BAGKAEGIRIA P F R S

PR BENGE L0 LM AIR R RN AR PR BG4
3%

PPk E P AARE P 2R3540, ) W AAME R T LATER P A A RE 4
LHIE .

3% A e 40k b S 20 B T ik, it B BRI GRS A A PR R A
I, BAGE A ARG R T 3 S E R A PR ARG A
LRI, AT T LB A e NI AE, 35 T 4Bk SR AR,
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AR ORI — R 203 L SR A L, €4F IP RIBMPIABRENN
2% FrRBEARSOIEENEE, FREAREQHEIBBURLEY —ET
Yo, BTGP EEEAREE, BT IR O TERAELELT. A
T AR TR LRI K R BB A R AR E AR B R, AT
7 35 60,35 8 T AR O R A K R 00 RS T. A TR AR H 5
J P35 0 bR O AR A% B )T,

fogh ok R A b BRI B GR AN R RSB E R TAREE, A TRK
JA P& R LI,

% R A 0 2035 SR I A 4, AR AL B4 RIS A BN
W4 84 ) P R LR, W R E SRR O AR P F A AL IR 4G
IR, RE W WA E G F AENESIREA P EREEE, ARRST
LHIRIE R AT EE, 57 4k SR ERE,

KK B LA AR — NGRS, OREEBRUNRES—ANETIR,
AEk LR IERREE, TRIBROEIHBRABLAEET. ATH
B3 IR LR RE R R E M AMEA. AR EIREBE LT, TR R
Yo 6145 ) T AR T AR R R R B TR AT, A TR AR A H 2 A
PR T AR H S8, FTRBAREH— T e

o gl e R A, TR E ARG IR UARE B, ] TARIE AR 3248
LE 4% AL T8 B T30 69 LS 401 BRI P R 4RAB IR, ST AR R TR 4G EARAR
LA %A T IR IRPT IR PR ) AR I 4G LA

R A NGRS, TR L 2 AR E R T T T imeNA P
% R LI W LA, TR T I A NI AL, 5 T Bk SR
PERE,

B B LA

A1 ANABRGEBRGENTER;

B 2 2 A HA T A A IGMP Pl 52 I35k 504 F SL A P

B 3 2 KK eG4k 540 3B 5 ik B — RS R AR A

B 4 % AR AHENEE S — KRG 6 REER;

B 52 K& B3 L ST ik F KA RER;
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B 6 2 AL P BAERE S a6 REIER;

B 7 2 AL 6203 540 3 R G b — b 69 LR T E A

B 8 2 KK PR A4 3% S0 3 5 ik B = SRR RAE

B 9 & AL R 5Lk IPTV k520 W B ;

B 10 2B 9 i AL B L0 F 4% B T A EREE,

B 11 2B 9 B AL U4 523640 T 4038 A NAL B RAZ

B 12 2 AL P HBENEEF = RSB G EMTER;

B 13 2 A% B 694038 0 S-40 38 7 ik 5 w9 SR Ae ) 0 AR A ;

B 14 2 A% 0694835 b 50 B ik 5 A KR 6 RAE R

B 15 2 RZ BN EEF W R &M TER;

B 16 2 AKX P HENEEF L TR GEMNTER;

B 17 2 A% BA e 20450 5540 32 R 4o — oAb b 09 A M & B

B 18 2 ALK AL A A GRS = b aRTER.

F v 25 AW B AT AR PR 69 LA pl AR — R am e BLEA .

ABE3, B37HTALNARLERES EE RN AR, O
AT B

FHE 301, BAREEPCR AR REHGEET B 7 REX.

H % 302, RIBHRMIET BFRRLEHFRFT B 2BSH

FLRIET B D BABEINA BRI BAHAR LI e T I SH, A
B B S BARABAE B, RISk sl bR Bt —F b, mAK
BIRT A G AE: L4540 TP M. F/RALIER TP bk, Fe/RIETH B L AR,
Fo/ R B . Fo/RAIEH B VLAN, Fo/R L2 404E 7 B 2| L4755 d
Bz, AP OBREAETEHE. /AP BREF. F/RFEH
EHFE L,

FB 303, RIBHTRY B OESHE RAFBT B HIE.

B 304, &) TR EIEEEET B BIE.

AR T 5 B G 4 5] R ok ) BT iR 48R S5 £ 4045 B B8, PTidax
B ok T AARIE LR B S 0 - B BB BTG KRR B BT XA 4
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W EDBHEAHR, bl BEAKTFE, TH AQBAA1. TEBH
HEH 2, BRATH: FE ANGEIH AAA K, T E BARA AAAA
BE: YERARFEHTAAN, TE A QKR X1, FE BHEAINN X2
%, SUBARABRLIET B BB RARRE, FlIoiRiEo By e
D BHIEATHER, TOMRIBRT BRI BB R BATHE . LT ARETF
SRR BATHR . BT MR T B R — R X HEF HATHE T

T B TS A% A% B 2 ERALRKGRATE; AFTFTAS
Bk B FHORAET K BT B BREEZ T —AEME (R T 8405
BB HBARYE) , LREEWRARERT BAKY—AMFRE, ol 4
3B B A BAAIUST — A BUE (OR T HBURABE S UURE) , Sibiks
R KR RERT BARA A T/E, 3.

FEEEERTURS, TIALETAAER, L TARTHBLREEGE
M, RE LB HEBRAT RGAR, ARG I—LEFR AT RS
T Y% AEE %A R, LARURATARBENETAGORATETA
SBIEA T, LT RBEARTLREER THRLTEAT AR,

Bl deik B F ok h AR B 9 BHAAFH TL0, HF, SRREH AR
BX, DBRMABH I, LR RENRRBINALZT ML, HiZdEs
Rk AT A%u8g, BATR Atk & o) SR B AR AALE, S8R
52 BISHERT B A BHAERNS, 1€ LEEKNEET B BMUE
FOF15, KB 4% % &4 483 (IGMP reportiRX) &, SLfefvst
BRA LB EZNEET B TR, REREABFROGAEREAETHL. 7
gh, bRy kAR R RS LRI AT,

AR —AMEET B OBA ana 9AET BHAKRRY, REFSET:
program add group-ip 228.1.1.1 source-ip 1.1.1.1 name phenix-tv priority 5 vlan
120 bind-port 8 grade aaa; %, group-ip. source-ip. name. priority. vlan.
bind-port #= grade R FE. B35 B 6954, HEREFESMMME, & At
B3R 3 — ANAELE TP Motk 2 228.1.1.1, 2B4%9R IP 33k 1.1.1.1, 43T
B 4 #R A phenix-tv, LRIFHALEN S, H4ET B vlan 4 120, HmE EATE
8, LA B BN aaa i B,
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Ao bR F B 301 FeF BE 302 XM, BPAELSHAE BAEET B A, T
FABE LSRR At A TR BT AR, FIBF AR IR & AT R R B agoikie. 3
YR it S B AT40 4% % % CAC (Connection Access Control, E#BEANILH] ),
RIEARIE BB AT B K.

% E A 6 L5 A 540 T R R B IE T B S RS RT R T
oAk, BPLIEY B 5B AR L, AmTET B 9 RH—F aft, =
2T b AR T, ARE T T OMREEIET B oSSR A n RaE R A
YR BEHTUARESD I RETRELZRNRS, ARGES). E—F
My, A% R LASELSRE TN BRATHE, FALBRELFZOTEAR
=R E R AR, AT TEYT B TLEE S A, IFLREET T
VAA AR, AT IR A IR B AR AR, S LB 5T
CAC B PR 49 23% =T vA B B &35 09 AN PR

ABE4, BAZALRENEESE—FHG) 6 REER.

EENGEEA008L3E: Bl BB FFRIETA01. IGMPRLALE
403743 B AT B 404, ¥, WY BT EETA4R TREY HEAE
W B UK XG5 )BAEL, FRBITR S B XD 2 BMAKERLET B
H3E: IGMPIRSAL B % 7TA03 K THMKIRL, QIGHBRELEZNAIET BE
KIRT B TR ETA0LA FLEET B RIBHL, BFHAET
B HIBEANENLS, BPHEIET B HIB L ELENEKE.

Bz g, BAGKAA00E T A 48 BBk ARAER. FHEREEHE
#575,402, B FarAosit AR RAE, MRBELRIRE EIENEET B
UG S-S AR S B T IR B A K R 4R B k. B R AR RO L35 486 B AR
VARG A T 4. 203865 B 5B AR WhA L. RIELET B 2BRHEL
B EME B LR RENRAR N ELRT B AL,

Bk, AR IR A NG A AR T LR XA M X, RTER
B, ETUALETEZAF K, de, FLBREFHNER. FEREFTEL
TA02 RTINS B R b8 BB, RERSEEE T,

BHEAGE L4005t 41 3% Ak S04 2 32 3T A2 5 BT & B 3T T AR B 5K A6 49 28
$ b S0 3 5 sk P R R, ESLRBRRA,
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i

W%,ﬁi%ﬂ%%Aﬁ%ﬁﬁ&ﬁ%ﬁﬁ%ﬁH%%%ﬂﬁ%%ﬁﬁ
B, HAEFKE|LSHR &R T BT RIRIT FRIE BT iR BT NG 4 BBAR
Bk RN B BIE, ARG B ogRit—Fm, RETLERE.

ARES, B S5 hTALRERE LSSk E = REGIGRE O
VAT HER:

F 501, BANREEUCR B 4% E AT B R R,

ﬁ%ﬂm,ﬁ%%ﬁﬁ%ﬁaﬁiﬁiﬁﬁmﬁﬁﬁﬁ%%@o

Frik404R 3 B R GENE Y B RIS B I B RIR ATiA
B AT AT S 03E: P e ARl A F BFEE. AP ST AATE
%5,

BGE AR R AL RO TV B AR EHEET B RR
X, BARACRAY B RIEE. REFTRY B HRAT SR P AEBAT
FIRER

F 503, BAEEGERBESBREM P EBTAREE, ZREEX
PG I kAR S A P AT AR Behingk. b, ARk @48 Frae It R
%%%ﬁﬁm%mﬁﬁ%%%;%ﬁﬂﬁﬁ%ﬁ%%@@%zﬂﬁ%Awm‘
ApBEAEE, BrHs. AAETERT.

ﬁﬁdm,%%ﬁ%%ﬁ%%ﬁﬂﬁﬁ%ﬁ%%@%ﬁ%ﬂ&%%%ﬁ%
@ciwaﬁ:%%&%%&*%ﬁi,ﬂ%ﬁ%%%wm%@,%éaéﬁ
ﬁﬁmé;#%ﬁ,m%iﬁ%ﬂ%ﬂ,%%%%ﬁ%ﬂ%mﬁﬁwu-ﬂ%
ﬁﬁiiﬁﬁﬁé’%ﬁidﬁ%ﬁjm&%ﬁﬁﬁﬂﬁmﬁﬁﬁé%&%&
B, FNHERT —FLE.

ﬁﬁdw,%%ﬁ%%ﬁ%%ﬁ&%%%ﬁ%@%i%ﬂ%%ﬁ,%%%
ﬁ%%ﬁmﬁﬁﬁkﬁ%a%#,ﬁ%ﬁ%@ﬁﬁ%m@%wé%\ﬁﬁéﬁ
RP BT FIRERIE, B2 BHAR, £, $RARREINENRS
WA R AR R E RSN, TR A SRR AR —RREZ
NM&%%E%%%%&Aﬁéu%Aﬁéﬁ%iﬁﬁ,iﬁﬁ%%iﬁ%%
12 R AL SRS E, i SR EAKY: RHARENE
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B0 B R LB IRENEL, BRI GRAARIE R BT & AT A
R RERE.

F B 506, BANREARIEFTIEF BRLLT T B #ATE R, e,
HH RGBT, F/RT HBERLINBEANERE. Fo/RHE 802.1p 17 &R
SEFBRE. ARAT ERGLIBTR. F/RIFLMHALE IGMP ik,
ik A B MG E ARG HFA A Le Ry RS AR RIAFLE
NNFRKABEE, BT, WEFAE;, FU, HHEHARAREEE
@ﬁui,ﬁ%%,m%ma%mﬁﬁ%%ﬁﬁa,%M,ﬁ%%mﬁﬁ%%

. BABRIEAGEESLRGE: BHARERMEA LT EAREKF;
%%ﬁﬁﬁvﬂﬁ%iﬁ ¥ ok e NE4HE AR, B 802.1p 15 &R
SE B e ARG AREENEHKAFFFTT B 6 802.1p HRIF, £
AR AR LR 3R R B 42 4] 5] F ACL H4035 77 B 4R 4T 802.1p 47T,

Jo bR kA W, 3 T FORIR S BARIB BN ARG P BT AE
G3IRY BB LIS &, AK I LA IR T XA X, BT ARE
e XFEEH BRANERGME L, B, BRI AT A BB
AR TR

F i 25 A ELAR ST A s AR K B 264 09 235 b S0 B O SR AT R G bR

WEHTANHZAMEL, BRSA 4%, AE—FRARNTE, &
ANIE B R R T Sk, B TSR A B R Bk Ak, S 4G
et R 1 BT

% 1:

EX1007



10

15

20

WO 2007/140702 PCT/CN2007/001644

2| AEN | RFEW | 2 F#A%L | i | RERE | FAHEAFHL
AR 7| wag | BV E | 802.1p | IBFOR | LRI IGMP
4 |H5HE|E P 6 P 2

%
PR AR % 5 % %

.3
2 |EFH|F & 4 L &

J &
I [& 4 & | % % 3 E= %

%

% 1 PAERT AT HHALYT B HANFWREELRS], RIETAKLLE
Bz b, ShodMEN, HRALRT HRATARERELE, T25C,
AR 3 EEE EHXAE(NR T, A VLAN. 28441 1P, 3R IP. H
2 vlan + port )& H TS|, 802.1p}, TIALLIFHLRTIHIT B Ao
AT A SR BINT], B L AAIET B 2 A RSN SRR
TR LS S Y E X VI EE T &

EEREE R AT EREATRALTANSRELT BREFE, &
SERE b S AR AT B Rk & HRALE TR, KA CAC AT,
AT, &M, AT LRARA R KB TE, BT B GFTTA
Gt R R B BARE], LM B F R, ZHBTEA R Lo TRAE
BE ST B R EAT N TFTRAABF T, R RBL, WAAFRAI
B Y e, T TERAELTE, TUAMEFRE.

ZEBAMEINNLT 5 (FEANESE) A7 SRARTEELFEAF
EIRRBANEIRA%ATE, REREZZ2E—KREHATAEZAF,
AEAN BB B RBR, BNEEAH TREME, EEFERREN,
—BE AL, —BEHERK, RRRLE 3 BABERBIANmT. N
VLAN. #03%48 IP. 284&7R IP. 283% vlan+ &FF&. B ARF]. 802.1p},
S F HEERT B TARFA ZFBAZAAZANTE, ZHEARPFAE, &
HERF BLL—H BB ENEE. AP —LEBINTE, REZL T
A B BRI PR AR F BB RITT .
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TR AT B AT HE 802.1P, FEF T EEAE T AR 802.1p £ &
BiE SRS B R &, 7T oM A AR 4045 & S ACL( Access Control List,
BAEE TR ) HEIHBF BRI 802.1p HATAFIT.

R ERE U RET: —AEED B E2EA B TR, il
K ERLEIE AR, 2845 VLAN, #lde, SR IP Wt h 4845 VLAN AR L& SSM
£ s FEMEET B TR BTG HEBTOR, HERKARTE SBEFH
ERERT B ARERETA, £FL 2 BBEY XN (484 VLAN. 20352
MAC H% IP. 2 pve REs v 7l k), st FHHART B Tl B ZA 4%
AR, TUAEE &A% VLAN, %4833 EERET TR,

b T ARIEE AL A A IGMP WBUK &, TTARAF LT N, REZL
BiA IGMP 3R ¥t N G INF| SATE A, % AR A 342 NIAF KB
IGMP 3RS AT, A TRIESHELT B FULLAE, TIAENEAFAG B
HATH B, doR R ML B 645K IGMP R, MARLIEANLZGIAT]#K
R, XA ARIER ST A2,

Boh, HTELRREBETER, SAMNERGILESNETALATRE.

S F NGRS R, T B OREETUNRES G ERATRE, TURE
FALAT. MG, LTkl FERBRSE, ERE, FBHORLBIFRZ—
BRI, FrtA AR RBARL, e GRGIME, B, T STFR
T 5 % IR, AR ) T AR R SR A AR F R F AR S KRG BT
KRR, SHARMGME. T, REFREAFFARS ., R
% 8. AT B EA KR BT B ARER, I8 3B B2
R AREES L, MAKKRGEE W HELERIPTV kMR,

BOGEE R BNEE ) Pk B AL, BEAKES ETAREA P
AT, XBEEOIERFHS. UAETEHT. FRAFRNE. R0
EBHEY, BABANEELTEAEM P A EG IGMP B3R, Frdf P &R
WM EERAETFELR, REHLBRL LR TR, BARESLRPHXESE
LRI, Bk 2 A NI R — ARSI, BB e BT A6 4 6 B 1E]
MR G RS %S, REBEARIINEESRRRESE.
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B0k R 4 B2 3T AR AT Ao B 1) B IR AR A AL R . K
MG R AP 4ok 2 B

*2
F OB | RGN | SRR EE 1 | R E 2| RARRELE 20K
%5 | BAK B ALE I AH RS
1 10 12% e 12%
2 0 0 N 0
3 1 1% N 1%
30 36% 36%

it R MR G e RS, TTRASAT R R G BALR TR, AR TR
% BRI GIEAR, AT ik A B R A AT AT AR, IAA AT &
F G 3 A Boat Ak 69 B K o B EERT 1) B LA TR & SL, AT AR R TR
ME)H R GPAE, ERRHSIADFPEED, BHR A E NBRTAEA
Gt bR A, 2N E B NI R B it oA A, B R
DA SRR, G35 FRm&d k. REERAPFH. RIFHRF.

TaEEAREELRERRATRY), AT 2R SREEH4,
EFMAE (B S5) FTH2 550 AGKAERR T MAEGITRREATR
MAER, SHNERAITF2E, KA2FF2.5, AALTH2.4 EAS
FTH25, LEAA4ATFTF2E, LA3ZTHR 24, LA2TF2.4, RESHAE
60,20,10,52,2,1, M AE G EARPHE S : (KB 3 TF 2 E8AE) x 60%+
(A2 T4 2 BBME) x20%+ (B 1 T2 28M%) x10%+ (LA
5 F4 0 SHAE) x5%+ (LA 4 T2 2BME) x2%+ (LA 3 FTF2
BEHAE) x 2%+ (LB 2 T4 2 2R ) x1%.

H T BN LSRRG , 37T ARIE AL TR 44 2 ZENE S
¥ B HhEE, B AERET BRAERFG RS, T B SRR BIRE
WA RAR WA A8, FTARERARSE, AT RIET BARLAT AR
LR, HRERAIE, 2 IR IAR A, XA R BAE R RIRS
% F 2R B, ALETN A SRR BA T B RALRH A HEZD,
KB AEARFB G EG T BRI RN EAT B R HEAE TR, RERE
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MALE TR 4 AR e, BB

SR A 5 T2 55 4 50F AR, BEROKAETRELZE 1S 2
bb. MITTIA 2 53] 4 BXAEET B QA FNEATF Y, 5] 2 B3] 4
Sin B PR TR, B R & A B LI A R X ANBT B Z D B 89
M KALES20% AR ERLL, 10%-20 % ZF AR BRAL; 2%-10%
HEBARIELE, <2k LA AR.

Lok B HLN A R R RSB B R T ARAT R BE B, R IRGBALE
BA LT RS AL B AGR & b M By B LA, el REJEFAA TR
FRA—ARITFE, WNEEATRHZENNE B B

W b3k SR ST L, % A4 6 4045 L - AL B oy ka8 i4E LR St it
1A SLETIR, RART B ARERER, BRTANRRAT H HATE
WA, 3T AT EZ T B AR RIE, RAEe R . EORF
QoS(Quality of Service, BFME) » THF B A B ALK

ABE6, BeAAKPENKESE = FhYI0REEHR.

FEAEE6008.4: IGMPIR AL 601, Hd EIAS 3R HE T
602 MALE LB 70604. LIEF B HE5 5T E 60554045 B 23R 8T
606. F¥, IGMPIRI AL E 16018 FHMIRL, ATMRL R MR
K ahiads s BRI B BB IFIRE 602 TS B Lk
P iR ik A LRI TL604 A FIIBEIED B KAEGIME S, A
& B A2 B B 7605 ) TARIE PR B E 43T 43 & A 4RI B R
4R B AL 38 E 606 8 TARYE AT 404670 B e, 5 Bt P iR sk iR B R A
B AT E R, SRR HLA IR B B PT R BN B TR
L.,

WAL R G #6047 AR § My XKAFAIET B WAL R %IHE &, &
A, Fd T B E FEAREC0T HABFTAE 8 3R AFH 71603
& A4S B RIS B R G E B — T de B 6P, 4RIEAT
b4z B.3EAT 3 7,603 B FARYE AT A LG B RBSURMEA P BT A s
WOLE G i+ T 60MBABI R 7 LR4BAT H 15 B LA4E T B MAFLIHE &

f L RIET B ALERT 606 FTALEATHEE-AXES AT EA
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(B kTH): APrREET BTG R GTEG W 5T H. ¥ ik LG
B3 AM L B TR EANREQBRERATEL, HHEAETH BB 802.1p
I BARSES B B R ERET 0. H RIS B G RO TE 2
JEEETFEA. AT AERIREED B ENEANTIN, A2 N iw T kin A
WS, HATRLET B RABAFTRE ARG 65308 HELET R,

B AR £-600% 038 Ak S-40 K I AR b5 AT B B ST SR AR A9 LR,
S RBRE,

BT BEBEANLES LI F T, BT ARET F ok R S22k LIS AE T
Bk B, HHEET BRAAK e R N L &

I BT R AL T A A G SR A G, RO BARETIRE
AR A-ET2. BAGRETI 04 WIBITHE ERFLTIL RFEHETTI2. A
2% B AR AT FRRSET2EME: KARRLIT T2 LRIE B
S e #0722, BB RT3,

%3 AR A 7] IR AR A IR Y B RIRE, WABITAREE
SR E T, 711 FLE T B R RIRIGRRA P BT AR &, TR FLBAEATA

b ot BN, A EFRE, AERT. AETFTRRTF. RE
Bk LT 712 Bk ) P ALAEAT H1E B R R R BIRSE T2, R R IR S5
70 MBI P ARATHIE BB, BRI T21 ARBATER P LLAEATA
> bR B LR GHE &, BAE AT AR @ AR KEH 097
g bR, KRB KT B AR ET 722 FIB TR AR 4 HE AT
W B AR, BRI AR B AL AN T T AR La3ET
Bk B S, Wi BRI 723 B EABARE T, TARNETRE,
BT A MR ETERBEE 72 PR E 724 AR L —ANEeET,
i 4B BT, 723 F4nE Y B AR A B A GRE T1. AT, B 11
e sadE N B AEET 713 T CARRIE B LRI B AR BT sk A R
B4R B B AT £ LA EE,

B AT I, A AR IR S i AR A R L S R AR
ST L 48 A MR g 3T AT A RBAL R TR, KA ZH B HRERLEL, B
AT A RE W B BT £ B TR, AT R B BATRARE, RiED)
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19—
b, 2622 QoS(Quality of Service, RFME) » MEF FFARL |
e KK U A FRAR R B — A A b S BB , EIUA BN B L, s
28 353 N 5 A3 B 198 A AR SR AL S AR A B, VA SRR o 3 B T A Am N
4 LRI 0 AT AR .

ARAEAT, BEAZESBRIEBTEEFHRE, GEKE A
R 4 b ok T KR PR W B T 09 LR IB IR A R AL B IR, ST FHEE
00 33 sk ofy B AT )T A 32, SEAT BARKT S, S BPARak B B T 40 A4 IRE A
A

T AR AR I AR, A B 8ET AR I 4 SR 3% 540 38 vk

% = SHp 0 RAR, RAUT R

FIEROL, HULAFEARNIRL,

FHR02, FIWR T AL SIS D AT FANGLEBRE, RA
#, BATHHS05, FM, PATHIRS03.

FHR03, AL EARLNGAATSHREAEYHS TG EAE
3610t 1 B ) AR B U RTIE R B e R A9 LRI, e RAE, PATI B4,
F0, AT FHRB06.,

FER04, 151bsEK FTR W iE B I ey —ANAEIE

FER05, AR WAL LEIEINE,

P HER06, 1845 IZLLIEINE A AnIN,

T @ARIE AR A a bR R st AT EARBLEA

B OFF 7, EIPTVEA R &% , 2146 I 449 BN 3% 4914 DSLAM( Digital
Subscriber Line Access Multiplexer, #F /8 P XEANEAE) o412 3 i

2 443 4%, EAIEE91%) A 2 4xDSL ( Digital Subscriber Line, #F /7 )

s &sza: 28 F M, #4STB (Set Top Box, HIAE) % 4-92:8 313 HUB (&

% %) 935 F —AxDSLA4I##A % (Modulation and DEModulation, MODEM )
94155%%, 7 4 STBAF 5484 — & A0,

& STBIE &M BT H-H ZAF £ AL FFL, W, Fa kAL, £+,

STRIE 292 T HuiHA % th 2R3 A AR, WHIAE BT 25 sk B AT E #) 44%

B IR, KB A BFINEEIEIAIRIL, AU 2K S ATIRE A 2
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B, B, SR 55STBEH R 49 AL TALTT 0L )2 44 34836 B TR
Fadn3&Ho NAF R AL,

AT, TR E TR E AR B 107 7T:

FHE1001, KB B TR

F1002, ¢1H0kE| 2038 B TR A9xDSLK 1 K% F 7 £ 3 IR 64
FALE IR

FI1003, B A RAEE P B IORA, FHB shbkakom A R
2%

FB1004, FIHANBELTAEN, WwRE, PTFRI05, FH, $ATY
3% 1006;

FHE1005, 12ibi% ¥ B A a0 IR 9 HK

FI1006, HRFHEKESTEE QAR PRE, JUTTR
1007, FW, 4RLEIATFIRI004;

FH1007, HIMERS B EERA, FETRBREER, BELER.

AR M, ST AEI AR A BRI

FHI11, BREBIEARL

FW112, FIWRT AN UHTKDSL% 2 HBZ ¥ F A LERE TN,
e R R, HATFHILS, TR, FATHERIS;

113, £ S EERLAGTET Fih 2 E AL TR E RSN
B, B2, HAFRIL, TR, IATIEILE

SB114, FEb iR TR TR B IR AN BT BT AEIE,

FH115, AT VEMNGLABITE, BAELER

JHMm,ﬁ%ﬁm%'k%mA,%ﬁﬁi

FIE bR AT I, T @ 4 A LIk 4 SRR A S5 49 R AL
Ve BLARSGIA

WL STBA /7 BHAT £ MR H o IR E Y03 SIDSLAMA 4H3% B TR
X, DSLAM#:Hk3|3ZSTBA H 494035 B FFHRE, ®iZSTBAIxDSL I L E
?W%%%%L%%&ﬁéﬁﬁianﬁ%%kﬁkﬁuﬁﬁW%%%%ma
5 B Sy beak vh BB 2
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o1
JEbig b R BT B, B BAR AT, TAB I T EA L
1) AR BT I AR
% —ASTBA 7 £HUE 7T fh e th X AT L.
XA LT, T RARN, ESTBA P FiF B4 VIECRIE €/ g
5 A&
2) Ik E]ZxDSLiE v B AT E SR AN A Im AR
Y ANSTBA P (M. FISTBA F EFAImAR] —AELHE LT
. BE—ASTBA F E*M. %Ib—ASTBA & VIR 2| —ANEEFEL
W, RE—ASTBA F #Rd 8] — A E R L I, HT 48 s JLAT
10 .
AXFELT, BT RFEmARE LR FTExDSL% 7 EERA
RE 58 hn R M PR ARSI 09 $ R B
ORI W N e A BT B FR A0 B AT E AR
& Sk AW H A PE A EFREGE W AR IR,
15 ST E — AR, HiE R TR B TR SRR E A RSSO R R
A, HEAWNE, EEHLLNE.
stF & @ —FrE L, REARETAE.
3) BB FIE A A AR L.
% ASTBA 7 E %A, BISTBA F EFAANB|—AH a9 3E, KA
20 —ASTBA P XM BI—ASTBA F A 2| — AL, A —
ASTBJA P b3 58 3] 3 e 9Rad, AT AL PIXFF VL,
EEAELT, &P % axDSLL 4% 2 2 T A HIE AT G IR g e
N, B R, HEGERTREY P EAGTESE, T, ENEWAS
BEATFIESFRAGITE, wRA, Mk TR B TR A& ML
05 B&, HREFAANEERE, T, LN ZHEERE.
Ei%ﬁm#waﬁmﬁﬂ%%D%ﬁﬁ*&ﬁkﬁﬁﬁA%ﬁﬁﬁﬁ
B, R KA LIR I SR YEXDSLIE 1 B EARA e F RMATIRE.
%%%@maﬂ%ﬁu%&h%ﬁ%ﬁﬁ%mA,W%ﬂ%ﬁ%m%ﬁiﬁ
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DY
& WAL T TFiEd R NRRAFEATERK, T, MAKF
A ANFEGEAN, T, RAFEEAN

BN, ELAF G ENAETHERL TR B TFREGIEHEAETY, R
B AR RR AL T I B TR A WIRE, R T Ib R A% B 6 E
WK, RP R AR AL AR P ARA By XokHg, —RE TR
B E B, =2 BN R KRBT,

A, EXAELT, R0 S WHLARERLEF TRAAFENR
BH, W HEAMRERBEBEAES G EAEAERET, TEARTRETH
FEA R TR B ARSI RS L RE, AL, TR TR ET
RAGE Y —ARZRIZBETFMENEL, AN EERE, T,
T AR NAZHT 6 LRGN,

F @ SR 4% 5 A SRR UL 89 STB JLAF e S AT 404

L —~ANSTBA P EE£M. 5 SPSTBA P EFHANE|—ANF e, F
2 FASTBA P 49 3h Ve ek vf B2 B 18] 79 o ¥T 4% B AR AT R 0L, ATVAIXAY
o SLEHE R PLEUK.

% —ASTBA F EE¥M. B IN—ASTBA F Epiidnt, AAEEHA
STBJ /=t Sh AR W47 i of B2 B 1] 19 5T 48 b L AP 0L, PTRA AT U89
HEF A PR

% —~ASTBA P i 8] — A3 e ndnt, & F—ASTBA P Ak
S8 84 B AL ARAE 09 BT ) ) BYDSLAMIR &6 /5 & A JUA S8 49489 B JT IR
Fadt SRS A LI AANIR T, XA M EZZHHE S . FTvhiZ £ 63T STBA
P AR Yy B s 43T A 3R R A &L

AR, AK BRI T — AR, RS RA L ®@ T ik R
PAT LIRS E GG Ao N Fo B T H9H BAEH] . T B3t LA FHATHA .

ARE2, BREREAHENEEE Z AL GERTER,

deB R, BAGEA OIS E A2 T2 F R e AR T 1122,
HoR IR B AT ABKIEBNE B AR, @EkE| %3 T
BRI BALA G A S5 1 K 3% B TT S G 4 A E AR, FIE A
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o3
AR B BB BIRE, AR AR R, T SRNE, 27

4~»¢t¢f e Pk TR CRA

H R A AR T 122 X QAL EL (BFRTE) F—iE
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SPECIFICATION
MULTICAST SERVICE PROCESSING
METHOD, SYSTEM, AND ACCESS DEVICE
This application claims the priority of Chinese Patent Application No. 200610035881.6 filed
with the Chinese Patent Office on June 9, 2006 and entitled “MULTICAST CHANNEL

CONTROL METHOD AND APPARATUS”, Chinese Patent Application No. 200610098972.4

filed with the Chinese Patent Office on July 20, 2006 and entitled “METHOD FOR
DIFFERENTIAL PROCESSING OF PROGRAM CHANNELS IN IPTV BEARING
NETWORK?”, Chinese Patent Application No. 200610103601.0 filed with the Chinese Patent
Office on July 24, 2006 and entitled “METHOD AND ACCESS DEVICE FOR HIERARCHICAL
CONTROL OF MULTICAST PROGRAMS”, and Chinese Patent Application No.
200610111216.0 filed with the Chinese Patent Office on August 15, 2006 and entitled
“MULTICAST SERVICE PROCESSING METHOD AND SYSTEM?”, all of which are hereby
incorporated by reference in their entirety.
FIELD OF THE INVENTION

The present invention relates to the field of data communication, and, in particular, to a method,
system, and access device for processing multicast service.
BACKGROUND OF THE INVENTION

Multicasting is a point-to-multipoint network technology, the purpose of which is to reduce
network load and the burden on media servers. FIG. | is a structural diagram of a multicast system
including four parts, which are a video multicast service system 10, an IP-based metropolitan area
network (MAN) 11, an access network 12, and a home network 13. Particularly, the access network
12 includes an access device 121 and a modem 122, and the home network 13 includes a set-top
box 131, a television set 132, and probably a computer 133. The multicast service system

implements video user management, video capture system, and video coding functions, and sends
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video traffic flow into the IP-based metropolitan area network which sends the video traffic flow
to a broadband access network by IP multicast, and the access network implements control
functions, which enable video groups to be joined or quit, and sends the video flow required by a
user to the user.

With the development of IP Television (IPTV), nowadays more and more broadband access
networks are supporting Internet Group Management Protocol (IGMP) and multicast services,
according to IGMP. Compared with unicast, multicast can make effective use of network
bandwidth, reduce network traffic, and improve data transmission efficiency. Multicast technology
has become a key supporting technology for a variety of network applications, e.g. multimedia
teleconference, distance education, IPTV, real-time online broadcasting, online data distribution,
distributed interoperation, etc.

The network structure of a system for implementing multicast service by IGMP protocol is
illustrated as FIG. 2, including a terminal device 21, a modem 20, an access device 22, a multicast
source network 23, and an authorization server 24. While joining a multicast group, which is often
referred to as a channel, the terminal device 21 sends an IGMP report message to the access device
22 via the modem 20. Upon receiving the IGMP report message, the access device 22 adds the
terminal device 20 to its multicast forwarding table, and sends an IGMP report message to the
multicast source network 23; multicast flow is therefore directed to the access device 22. After that
the access device 22 forwards the multicast flow to a line where the terminal device 21 is in. Every
certain period of time, the access device 22 sends an IGMP query to check whether the terminal
device 21 is still receiving the multicast flow, and the terminal device 21 must respond with an
IGMP report message if it needs to be kept in the multicast group. A same process occurs between
the multicast source network 23 and the access device 22 in order to maintain forwarding
relationship of the multicast flow.

As seen from the above procedure that a multicast terminal device joins a multicast group, and
while switching channels, the multicast terminal device sends two IGMP messages: one is a

quitting message of the current channel, and the other is a joining message of a desired channel of
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the terminal device. Meanwhile, the permission of a program is added for the terminal device,
which can be controlled at the access device or provided on the authorization server.

As specified in the IGMP protocol, upon receiving a quitting message from a multicast user of
a port, the access device sends a specific group query message, and waits for a response from other
possible users of the multicast group, so as to check whether there are other multicast users in the
group of the network connected to the port. The port is removed from table entries of the multicast
group only if it is determined that no other user is in the multicast group. Accordingly, a user’s
quitting may not interfere with other possible users in the same multicast group of the user.

However, a problem arises in the practice of IPTV service, due to the time delay resulting from
the above procedure of multicasting a specific group query message. In IPTV service implemented
by multicast, the operations of a user switching channels include: sending an IGMP quitting
message of an original channel and sending an IGMP joining message of a new channel. Upon
receiving an IGMP quitting message, instead of breaking up the original video flow instantly, the
multicast access device sends a specific group query IGMP message, waits to see whether a user
responds with an IGMP joining message, and decides whether to break up the video flow. While
the multicast access device is awaiting the response message, the original channel may not be
removed in time, which leads to concurrent transmission of old and new video flows and wastes a
lot of bandwidth. For example, if a user fast scans multiple channels 1 to 10 sequentially, video
flows of those ten channels are sent concurrently to a multicast service port of the multicast access
device for a period of time, which may greatly exceed downlink bandwidth of the service port,
resulting in loss or delay of message, and, therefore, the quality of the user’s video program may
drop fast and not even be suitable for watching.

Because multicast performance of MAN is currently a bottleneck of multicast and a MAN may
have tens of thousands of users, in order to provide all the users with an experience similar to
traditional CATV (Cabled TV), a channel switching request of a single user has to be processed
within 1 second, and the process time of concurrent channel switching requests of all the users

must not exceed 1 second. In other words, the maximum time allowed for video flow in an access
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device (except transmission and coding/decoding time of home devices and process time of MAN
and multicast service systems) must not exceed 1 second.

In order to solve the delay problem in multicast processing, there is a solution in which all
multicast programs are pushed to the access device. However, this solution may lead to a
significant increase of fixed bandwidth occupied by multicast when there is a large number of
multicast channels. For example in the case of 1000 multicast channels, each of which occupies a
bandwidth of 5M on average, a fixed bandwidth of 20 G is needed from an edge device to an access
device in order to push multicast traffic. Apparently it is not acceptable in practice. Furthermore,
because the access device deals with all IGMP messages on the user side and controlling messages
sent to the network side, the access device has to process IGMP request messages of every user
adding a program source at the same time, which involves a lot of repetitive work. When a large
number of users switch video service channels, the performance of the access device is not good
enough. Further, as the number of programs on the MAN increases, and quality and data rate of
the programs improve, bandwidth of the whole MAN cannot support all the programs to be pushed
to the access device.

Another situation also presents in practice: multiple multicast users may access the same
service port. Therefore, in the prior art, fast quitting function is enabled at access devices for
multiple multicast users at a same service port, a fast quitting time is also set. After a service port
of an access device receives a multicast quitting message of a channel switching request from a
multicast user, a specific group query message for the channel quitting request is sent to multicast
users of the port, in order to determine whether there are other multicast users watching the channel.
If no joining message of the channel sent from another multicast user is received in a defined fast
quitting response time, it is considered that no other user is watching the channel and multicast
flow of the channel is cut immediately. If a joining message of the channel sent from another
multicast user is received in the defined fast quitting response time, the multicast flow of the
channel continues to be forwarded instead of being cut.

Fast quitting response time can be kept reasonable and sufficiently short by this solution.
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Therefore, with the solution, a quitting message of a multicast user can be cut in a period of time
that is sufficiently short, thereby preventing bandwidth usage from being interfered, because a
channel requesting to be quit holds too much time, meanwhile, ensuring the quitting multicast user
not to interfere with other multicast users.

However, the above solution may not be implemented well in a controlled multicast service
application. In the controlled multicast service, the maximum number of multicast channels that
can be selected of a service port needs to be controlled, which may lead to channel switching failure
with the above solution. Assume that the maximum number of selected channels of a service port
is two, and two multicast users of the service port select multicast channels A and B, respectively,
when a multicast user that selects channel A is to switch to channel C, the multicast user sends to
the access device a quitting message of channel A and a joining message of channel C. Upon
receiving the quitting message of multicast channel A sent by the multicast user, the access device
issues a specific multicast query message of channel A to the port. Before fast quitting response
time expires, two channels are being forwarded at the port. At this moment, the access device
receives a joining message of channel C, because the number of multicast channels concurrently
online at the port reaches two now, the access device rejects the joining of channel C under the
principle of controlled multicast, which results in a channel switching failure. Of course, if the
multicast user sends the joining message of channel C after the fast quitting response time expires,
his selection succeeds. That is, in order to switch to a desired multicast channel C, the multicast
user has to wait for the fast quitting response time to expire, if the number of multicast channels
being forwarded reaches the maximum number of multicast channels allowed to be accessed at the
port. Such a time delay of channel switching is undesirable and even unacceptable to multicast
users.

SUMMARY OF THE INVENTION

An aspect of embodiments of the present invention provides a multicast service processing

method and system, to reduce time delay of channel switching in IPTV service and improve quality

of service.
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Another aspect of embodiments of the present invention provides an access device, to improve
processing ability of the access device, reduce time delay of channel switching in IPTV service,
and improve quality of service.

A multicast service processing method according to an embodiment of the present invention
includes:

receiving, by an access device, a multicast program request message from a terminal device;

inquiring and obtaining a program rating parameter according to the multicast program request
message;

generating multicast program data, according to the program rating parameter; and

sending the multicast program data to the terminal device.

The multicast service processing method according to the embodiment adds a new parameter,
i.e. multicast program rated priority information, to multicast program rating parameters of the
prior art, to further subdivide the rating of multicast programs and improve quality of service.

An access device according to an embodiment of the invention includes an IGMP message
processing unit, a router joining and quitting message unit. The access device further includes:

a multicast program management unit, adapted to configure and manage a rating form and a
rated priority of a multicast program, generate multicast program data, according to the rating form
and the rated priority, after the IGMP message processing unit receives a multicast program request
message of a terminal device, and send the multicast program data to the router joining and quitting
message unit.

The access device according to the embodiment configures and manages a rating form and a
rated priority of a multicast program, and generates multicast program data, according to the rating
form and the rated priority, upon receiving a multicast program request message of the terminal
device, thereby further subdividing the rating of multicast programs and improving quality of
service.

A multicast service processing method according to an embodiment of the invention includes:

acquiring multicast program audience rating statistical information;
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determining a multicast program priority, according to the audience rating statistical
information, and configuring an access device with the priority; and

performing, by the access device, differential processing of a multicast program, according to
the multicast program priority.

The multicast service processing method according to the embodiment predicts a future
audience rating according to audience rating statistics, to determine a processing priority of a
program; therefore, differential processing of different programs can be done, hot or important
programs can be prioritized to ensure quality of service, such as switching time and packet loss
ratio, and bandwidth is reserved and pushed to the edge.

An access device according to an embodiment of the invention includes:

an IGMP message processing unit, adapted to receive a message including a multicast program
request message from a terminal device;

a router joining and quitting message unit, adapted to send a multicast program to the terminal
device;

an audience rating statistic unit, adapted to acquire multicast program audience rating statistical
information;

a multicast program priority determination unit, adapted to determine a multicast program
priority, according to the audience rating statistical information; and

a multicast program processing unit, adapted to perform differential processing of a multicast
program requested for by the terminal device, according to the multicast program priority, and send
the processed multicast program to the router joining and quitting message unit.

The access device according to the embodiment predicts a future audience rating according to
the audience rating statistics, to determine a processing priority of a program. Therefore,
differential processing of different programs can be done, hot or important programs can be
prioritized to ensure quality of service, such as switching time and packet loss ratio, and bandwidth
is reserved and pushed to the edge.

A multicast service processing system according to an embodiment of the invention includes:
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an access device which includes a multicast behavioral information acquisition unit, a sender unit,
and a multicast program processing unit; and a policy server, which includes an audience rating
statistic unit, a multicast program priority determination unit, and a configuration unit;

in which the multicast behavioral information acquisition unit is adapted to acquire user
multicast behavioral information, according to a multicast program request message of a terminal
device received by the access device;

the sender unit is adapted to send the user multicast behavioral information to the policy server;

the audience rating statistic unit is adapted to acquire multicast program audience rating
statistical information according to the user multicast behavioral information;

the multicast program priority determination unit is adapted to determine a multicast program
priority, according to the audience rating information;

the configuration unit is adapted to configure the access device with the multicast program
priority; and

the multicast program processing unit is adapted to perform differential processing of a
multicast program requested for by the terminal device, according to the multicast program
priority.

With the system according to the embodiment, differential processing of different programs
can be done, hot or important programs can be prioritized to ensure quality of service, such as
switching time and packet loss ratio, and bandwidth is reserved and pushed to the edge.

A multicast service processing method according to an embodiment of the invention includes:

determining whether a multicast channel requesting to join is permitted to join at a current
service port upon receiving a joining message of the multicast channel;

if it is permitted, forwarding the multicast channel requesting to join;

otherwise, checking among channels being forwarded at the service port that whether there is
a multicast channel which receives no response, after requesting to quit before a specific group
query response time expires; if there is, stopping forwarding the multicast channel requesting to

quit, to forward the multicast channel requesting to join; otherwise, rejecting joining of the
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multicast channel.

With the multicast service processing method according to the embodiment, in the case of
controlled access with a single port and multiple users, rational and effective control of multicast
channel switching can be achieved within a fast response time, thereby reducing time delay of
channel switching and ensuring quality of multicast service.

An access according to an embodiment of the present invention includes a channel quitting
processing unit and a channel joining processing unit, in which: the channel quitting processing
unit is adapted to send to a service port receiving a multicast channel which requests to quit, a
specific group query message of the multicast channel, after the access device receives a quitting
message of the multicast channel, and stop forwarding the multicast channel, which requests to
quit after a specific group query response time expires; and the channel joining processing unit
includes a multicast forwarding unit, a first control unit, and a second control unit, in which: the
multicast forwarding unit is adapted to control multicast channel forwarding; the first control unit
is adapted to determine whether a multicast channel requesting to join is permitted to join at a
current service port after the access device receives a joining message of the multicast channel,
and, if it is permitted, instructing the multicast forwarding unit to forward the multicast channel
requesting to join; otherwise, handing over to the second control unit; and the second control unit
is adapted to check among channels being forwarded that whether there is a multicast channel
which receives no response, after requesting to quit before a specific group query response time
expires; if there is, instructing the multicast forwarding unit to stop forwarding the multicast
channel requesting to quit, and to forward the multicast channel requesting to join; otherwise,
rejecting joining of the multicast channel.

With the access device according to the embodiment, in the case of controlled access with a
single port and multiple users, rational and effective control of multicast channel switching can be
achieved within a fast response time, thereby reducing time delay of channel switching and
ensuring quality of multicast service.

A multicast service processing method according to an embodiment of the present invention
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includes: measuring statistics of and acquiring, by an access device, a user frequently selected
multicast channel; creating a multicast group of user frequently selected multicast channels in a
multicast forwarding table of a main control board of the access device; and requesting, by the
main control board, according to the multicast group, the network side to distribute multicast flow
of the user frequently selected multicast channel.

With the multicast service processing method according to the embodiment, user frequently
selected multicast channels of the access device can be cumulatively measured, and a main control
board multicast processing unit of the access device may voluntarily request to add multicast flow
of the user frequently selected multicast channel, thereby reducing time delay of multicast channel
joining and improving the efficiency of multicast service processing.

A multicast service processing system according to an embodiment of the invention includes
an IP MAN and an access network. The access network includes an access device, and the access
device includes a main control board and at least one interface board connected with the main
control board. The main control board includes a main control board multicast processing unit, a
main control board storage unit, adapted to store a main control board multicast forwarding table,
and a main control board multicast duplication unit; and the interface board includes an interface
board storage unit, adapted to store an interface board multicast forwarding table, and an interface
board multicast duplication unit, adapted to duplicate multicast flow to a user port, and an
intelligent decision device connected with the main control board multicast processing unit of the
access device, adapted to acquire a user frequently selected multicast channel.

With the multicast service processing system according to the embodiment, user frequently
selected multicast channels of the access device or the access network can be cumulatively
measured, and a main control board may voluntarily push multicast flow of the user frequently
selected multicast channel to an interface board; alternatively, the network side may voluntarily
push a user frequently selected multicast group to the access device, thereby reducing time delay
of multicast channel joining and improving the efficiency of multicast service processing.

An access device according to an embodiment of the invention includes a main control board
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and at least one interface board connected with the main control board. The main control board
includes a main control board multicast processing unit, a main control board storage unit adapted
to store a main control board multicast forwarding table, and a main control board multicast
duplication unit, and the interface board includes an interface board storage unit adapted to store
an interface board multicast forwarding table and an interface board multicast duplication unit,
adapted to duplicate multicast flow to a user port. The access device further includes: an intelligent
decision device connected with the main control board multicast processing unit, adapted to
acquire a user frequently selected multicast channel, according to multicast group information kept
by the main control board multicast processing unit, and instruct the main control board multicast
processing unit to acquire multicast flow of the user frequently selected multicast channel.

With the access device according to the embodiment, the main control board multicast
processing unit of the access device may voluntarily request to add multicast flow of a user
frequently selected multicast channel, thereby reducing time delay of multicast channel joining and
improving the efficiency of multicast service processing.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a structural diagram of a multicast system; FIG. 2 illustrates a network structure of a
system, which implements multicast service with IGMP protocol;

FIG. 3 is a flow chart of a first embodiment of the multicast service processing method,
according to the invention;

FIG. 4 is a block diagram of the principle of a first embodiment of the access device, according
to the invention; FIG. 5 is a flow chart of a second embodiment of the multicast service processing
method, according to the invention;

FIG. 6 is a block diagram of the principle of a second embodiment of the access device,
according to the invention; FIG. 7 illustrates a network structure of a first embodiment of the
multicast service processing system, according to the invention;

FIG. 8 is a flow chart of a third embodiment of the multicast service processing method,

according to the invention;
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FIG. 9 illustrates a network structure of IPTV service, according to an embodiment of the
invention;

FIG. 10 is a flow chart of multicast quitting process in the embodiment of the invention, as
illustrated in FIG. 9;

FIG. 11 is a flow chart of multicast joining process in the embodiment of the invention, as
illustrated in FIG. 9;

FIG. 12 is a structural diagram of a third embodiment of the access device, according to the
invention;

FIG. 13 is a flow chart of a fourth embodiment of the multicast service processing method,
according to the invention;

FIG. 14 is a flow chart of a fifth embodiment of the multicast service processing method,
according to the invention;

FIG. 15 is a structural diagram of a fourth embodiment of the access device, according to the
invention;

FIG. 16 is a structural diagram of a fifth embodiment of the access device, according to the
invention;

FIG. 17 illustrates a network structure of a second embodiment of the multicast service
processing system, according to the invention; and

FIG. 18 illustrates a network structure of a third embodiment of the multicast service processing
system, according to the invention.
DETAILED DESCRIPTION OF THE INVENTION

Embodiments of the invention are further described in detail with reference to the drawings.

Now refer to FIG. 3, which illustrates a flow chart of a first embodiment of the multicast service
processing method according to the invention, including the following steps:

At Step 301, an access device receives a multicast program request message from a terminal
device.

At Step 302, a program rating parameter is inquired and obtained according to the multicast
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program request message.

The multicast program rating parameter adds a new parameter, i.e. multicast program rated
priority information, to rating parameters of the prior art, so as to further subdivide multicast
programs under prior rating. This parameter may further include multicast group IP address, and/or
multicast source IP address, and/or multicast program name, and/or multicast program priority,
and/or multicast program VLAN, and/or port information for sending the multicast program to an
uplink router. The rated priority includes information such as program bandwidth, and/or program
provider, and/or program category.

At Step 303, multicast program data is generated, according to the program rating parameter.

At Step 304, the multicast program data is sent to the terminal device.

The multicast program data can be sent to the terminal device, according to a preset control
policy which may be configured, according to a rated priority and a rating form of the multicast
program data. The rating form refers to the representation of multicast program rating. For
example, if numerals are used, program A may be rated 1, program B may be rated 2, and so forth;
if characters are used, program A may be rated AAA, program B may be rated AAAA,; and if
characters and numerals are used in combination, program A may be rated X.1, program B may be
rated X.2. The rated priority is a priority resulting from multicast program rating, which is done
by, for example, sorting according to rating data determined by the rating form, such as sorting
according to the ascending or descending order of numeral values, sorting selected character strings
according to the order of the characters, or sorting by arranging the character strings into a
particular arrangement.

The following control policies can be used: multicast programs with lower rated priorities are
put offline first; multicast programs with higher rated priorities are put offline first; rated priorities
of multicast programs are higher than a threshold (depending on rated priorities and rating criteria)
and the maximum number of multicast programs concurrently online of a terminal device is a
specific value, e.g. 1; and rated priorities of multicast programs are lower than a threshold

(depending on rated priorities and rating criteria) and the maximum number of multicast programs
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concurrently online of a terminal device is a specific value, e.g. 3.

There can be many control policies as mentioned above, which are activated according to
system, or activated according to a multicast terminal device. Alternatively, some of the control
polices can be activated according to system while other control polices are activated according to
a terminal device port. If multiple control polices are to be activated, we may choose the activation
order to be: control policies based on system precede control policies based on a terminal device
port, or control policies based on a terminal device port precede control policies based on system.

For example, a control policy can be set that rated priorities of multicast programs are higher
than 10, of which rating criterion is multicast bandwidth, rated priorities are numerals, the
maximum number of programs concurrently online of a terminal device is 1, and the control policy
is based on system, i.e. it deals with selections by any terminal device in a same way as long as
these criteria are met. If a multicast program with rated priority of 15 is to be selected by a terminal
device, and rated priorities of other multicast programs online are lower than 15, after a selecting
message (IGMP report message) of the terminal device is received, the other multicast programs
online at the terminal device are put offline and the selected channel is configured to be forwarded
regularly. Further, all the control policies above take effect when the terminal device is online.

An example of multicast program rated aaa can be generated by a configuration command
below: program add group-ip 228.1.1.1 source-ip 1.1.1.1 name phenix-tv priority 5 vlan 120 bind-
port 8 grade aaa, of which group-ip, source-ip, name, priority, vlan, bind-port and grade represent
parameters for configuring the multicast program, and values of the parameters follow right after.
The command is to add a program with a multicast group IP address of 288.1.1.1, a multicast
source IP address of 1.1.1.1, a multicast program name of phenix-tv, a multicast priority of 5, a
multicast program vlan of 120, a bound uplink port of 8, and a multicast program rating of aaa.

Between Step 301 and Step 302, i.e. when the terminal device selects a multicast program, the
terminal device may authenticate the multicast program, according to a permission of the terminal
device, to determine the validation of the multicast program selected by the terminal device. After

the authentication is passed, multicast bandwidth CAC (Connection Access Control) is performed,
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and the selected multicast program is rated.

The multicast service processing method according to the embodiment adds a new parameter,
i.e. multicast program rated priority information, to multicast program rating parameters in the
prior art, thereby further subdividing multicast program rating and improving quality of service,
so that service providers may have terminal devices select some of multicast programs before other
programs according to the multicast program priority; and service providers may provide
differential services based on program providers and improve their competitiveness. Furthermore,
the embodiment of the invention rates programs based on their bandwidths, which is only one
program of high bandwidth can be selected by a terminal device, whereas, multiple programs of
low bandwidths can be selected. Therefore, the bandwidth of the terminal device can be used
effectively to offer a good user experience of selecting a multicast program by a terminal device
and evade the restriction of number of programs selected at a same time, due to multicast
bandwidth CAC.

Now refer to FIG. 4, which is a block diagram of the principle of a first embodiment of the
access device according to the invention.

The access device 400 includes a router joining and quitting message unit 401, an IGMP
message processing unit 403, and a multicast program management unit 404. Particularly, the
multicast program management unit 404 is adapted to configure and manage rating forms and rated
priorities of multicast programs and generate multicast program data, according to the rating forms
and the rated priorities; the IGMP message processing unit 403 is adapted to receive messages
including multicast program request messages sent from a terminal device; and the router joining
and quitting message unit 401 is adapted to forward the multicast program data, that is, to
inject/send the multicast program data to the access device.

Additionally, the access device 400 may further include a terminal device
identification/authentication and channel status management unit 402, adapted to check the
validation of the terminal device and determine a channel forwarding control policy, according to

the rated priority of a multicast program selected by the terminal device. The control policy may
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include: putting multicast programs with lower rated priorities offline first; putting multicast
programs with higher rated priorities online first; and setting the maximum number of programs
concurrently online, according to rated priorities of the multicast programs.

Of course, the access device according to the embodiment of the invention is not limited to the
above structure, but can also be structured in other ways under the same principle. For example,
the terminal device identification/ authentication and channel status management unit 402 can be
divided into two separate units, i.e. an authentication unit and a channel status management unit.

The access device 400 processes a multicast service in a similar procedure to the multicast
service processing method according to the embodiment of the invention as illustrated in FIG. 3,
which is omitted here for clarity.

As can be seen, the access device according to the embodiment configures and manages rating
forms and rated priorities of multicast programs, and generates multicast program data, according
to the rating form and the rated priorities, upon receiving multicast program request messages from
a terminal device, thereby subdividing the multicast program rating and improving quality of
service.

Refer to FIG. 5, which is a flow chart of a second embodiment of the multicast service
processing method according to the invention, including the following steps.

At Step 501, an access device receives a multicast program request message from a terminal
device.

At Step 502, user multicast behavioral information is acquired, according to the multicast
program request message.

The multicast program request message includes a program watching request message and a
program quitting request message; the user multicast behavioral information includes user joining
time, user quitting time, user number, program watching number, etc.

The access device receives multicast program request messages sent by the terminal device
including program request information, records the program request information and determines

user multicast behavioral information, according to the program request information.
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At Step 503, the access device sends to a policy server a user multicast behavioral information
file, including file head and multiple pieces of user behavioral information records. The file head
includes statistical starting time, statistical ending time, and user device number, and the user
multicast behavioral information includes user joining time, user quitting time, user number, and
program watching number.

At Step 504, the policy server acquires program audience rating statistical information,
according to the user multicast behavioral information. Particularly, the policy server takes a piece
of record and determines whether a sampling point is in the time range of the record; if there is,
the policy server determines the category of the program, increments the number of users watching
the program by one, and determines whether the record is the last piece; and, if it is, the policy
server acquires the ratio of the number of users watching the program to the total number of
devices; otherwise, the policy server continues to take the next record.

At Step 505, the policy server determines a program priority, according to the audience rating
statistical information, and configures the access device with the priority. For example, processes,
such as high-order curve fitting, weighted arithmetic averaging, and least square root, can be
performed with the statistical information so as to determine the program priority. Particularly,
configuring the access device with the priority can be done periodically or in real time. Particularly,
periodical configuration is as follows: configure the access device with priorities of programs of a
same time slot together at once, the access device starts a timer which is configured by refreshing
current priority of the access device with the priority information; and real time configuring is
sending in real time a desired program priority to a designated access device, which updates its
stored priority configuration with the priority information.

At Step 506, the access device performs differential processing on the program according to
the program priority, for example, by reserving bandwidth for the program, and/or statically
forwarding the program to an access layer device, and/or guaranteeing program quality according
to 802.1p information, and/or reserving multicast resources for the program, and/or sending IGMP

protocol first in concurrent situations. Particularly, reserving bandwidth for the program includes:
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determining whether the sum of bandwidth allocated and bandwidth to be allocated for respective
points is lower than the maximum multicast bandwidth, and, if it is lower, a normal process is
performed; otherwise, checking whether the program priority is higher than a threshold; if it is
higher, the program is transmitted over the allocated bandwidth; otherwise, the multicast program
is rejected. Particularly, statically forwarding to the access device is: duplicating the program of a
priority above the threshold to a line card, which creates a multicast table entry of the program,
adding a user port to the multicast table entry. Particularly, guaranteeing program quality according
to 802.1p information is as follows: marking the 802. 1p information of the program in the order
of the priority, and marking multicast program messages with the 802.1p information with a
hardware multicast table or an ACL (Access Control List).

As described in the above embodiment, the policy server obtains the program audience rating
statistical information, according to the user multicast behavioral information sent by the access
device; however, the embodiment of the invention is not limited thereto, but also obtains the
program audience rating statistical information in an alternative way. Further, the measurement of
the program audience rating statistics can be done by an access device itself.

The multicast service processing method according to the embodiment of the invention is
described in detail below.

Programs can be divided into those with different priorities, typically four priorities, and for
programs of each priority, an access device may take a different processing action, each of which

can be enabled or disabled. Typical actions are as depicted in Table 1.

Table 1:
Bandwidth Statlcglly Mark Multicast _Pro_cess IGMP
Name |Scheduled queue forwarding to resources |first in concurrent
reserved 802.1p o
edge node reserved situation
4 Highest priority |Yes Yes 6 Yes Yes
3 Second highest |No No 5 No No
priority
2 Normal priority |No No 4 No No
1 Low priority No No No No
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The scheduled queue in Table 1 indicates that a program of a higher priority enters a higher
scheduled queue, so that it is ensured to be sent preferentially to a channel in a way that the program
of a higher priority can be sent preferentially upon congestion of an egress. The form of a layer-3
forwarding table in the device is {ingress port, ingress VLAN, multicast group IP, multicast source
IP, egress vlan+port list, egress queue, 802.1p}, and the egress queue of the program can be defined
as a high priority queue in the multicast forwarding table, so that duplicated messages are inserted
to the high priority queue when hard duplicating the multicast program, and messages in the high
priority queue are sent out preferentially.

Whether to reserve bandwidth indicates that bandwidth can be reserved for a high priority
program in the device or network to ensure that no other service or low priority program takes the
bandwidth of a high priority time. In multicast CAC on the device, uplink ports, line boards and
user ports may restrict maximum multicast bandwidth. The bandwidth of each program can be
measured by statistics or obtained by configuration. When bandwidth is requested for a new
multicast program, it is checked that whether multicast bandwidth allocated plus program
bandwidth to be allocated at respective points is lower than the maximum multicast bandwidth,
and if this condition is not met, new multicast programs are rejected. For high priority programs,
bandwidth can be reserved.

Whether to statically forward to an edge node (i.e. the access device) indicates that: a high
priority program which is not selected by any user is pulled statically to a farthest edge node, so as
to ensure that it can reach a user by only one time of duplication; hence, a high priority program
can be added as fast as possible. Two levels of duplications exist at an access device for
performance, one of which is on a line card and the other of which is on a network board with a
layer-3 multicast table thereon, the form of which is {ingress port, ingress VLAN, multicast group
IP, multicast source IP, multicast vlan+line card list, egress queue, 802.1p}. For high priority
programs, the programs can be fixed to all the line cards and are duplicated on each of the line
cards all the time, even if no user watches it. Once a user selects the program, the only thing has to

be done is to create a multicast table entry of the program by a line card and add a user port to the
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multicast table of the line card.

A high priority program is marked with high 802.1p, which instructs a low-level device that
quality of the high priority program is to be guaranteed, according to the 802.1p information. The
802.1p of a multicast program message can be marked with a hardware multicast table or an ACL
(Access Control List).

Whether to reserve a multicast resource indicates: whether some multicast resources, e.g. a
multicast table entry in the device, a multicast VLAN (for example, a source IP address is mapped
to a multicast VLAN to support a SSM), etc., are required for a multicast program. Reservation of
a multicast resource can be set for a high priority program, in case no resource is available to the
high priority program due to preemption of a low priority program. A layer-2 multicast table on a
line card can be in a form of {multicast VLAN, multicast group MAC or IP, egress pvc or port
list}. A multicast table entry can be created fixedly for and a multicast VLAN can be occupied
fixedly by a higher priority program, and it is not necessary to request for any resource when the
program is the first to be ordered.

In order to ensure a timely process of an IGMP protocol message by the access device, a
concurrent manner can be adopted in the principle that firstly all IGMP messages enter a buffer
queue for buffering and a plurality of concurrent processes fetch the IGMP messages from the head
of the queue for handling. In order to ensure a high priority program to be processed preferentially,
it can be determined when an IGMP message enters the buffer queue, whether it relates to a request
for a high priority program, and, if so, the IGMP message can be inserted preferentially into the
head of the queue, thereby ensuring a preferential process of the program.

Furthermore, processing actions of each priority can be configured to comply with different
operation requirements.

An access device can be configured with a program priority via a configuration interface, by a
command line, a network administrator, or a policy server. In practice, a program priority is not
constant but associated with time or region. For example, shopping, cooking, and entertainment

channels are popular in daytime, and football channels would be hot during the World Cup;
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electronic gaming and sports channels may be popular in dormitories; and finance, geography, and
traveling channels may be watched most in a high class neighborhood. Device adaptability and
IPTV service performance can be improved greatly if program priorities in a particular period of
time of a region can be predicted automatically and accurately, and configured automatically to a
bearer device of MAN.

An access device is a multicast duplication point closest to users where user multicast
behavioral information can be acquired, including user number, program watching number,
watching starting time, and watching ending time. An access device processes IGMP protocol
messages sent by the user; therefore, the device receives and records every watching or quitting
request from the user. The access device may organize such information periodically into a file,
for example, generating a local file every two hours, in which statistical starting time, statistical
ending time and device number are added, and send the file to a policy server by a transportation
protocol.

The policy server opens the file and measures audience rating statistics of the access device in

the statistical time period. An audience rating statistic table is like Table 2.

Table 2

Program |Number of watchers |Audience rating at |Number of watchers |Audience rating at

number |at sampling time sampling time pointjat sampling time sampling time point
point 1 1 point 2 2

1 10 12% 12%

2 0 0 0

3 1 1% 1%
30 36% 36%

A future audience rating can be predicated when sufficient audience rating statistical records
are accumulated. For audience rating prediction, statistical samples are selected first, an
appropriate method is to select the samples by day, assuming that samples at a time period in a
previous day is useful for the predication of the same time period in a next day. Thus, audience
rating of the next day can be predicated in each day. It should be noted that work days and holidays

shall be distinguished in a way that statistical samples for a work day are selected according to
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work day statistics, while statistic samples for a holiday are selected according to holiday statistics.
Numerous predication methods can be used, including high-order curve fitting, weighted
arithmetic averaging, least square root, etc.

Weighted arithmetic averaging is illustrated below as an example. Some environment
parameters are as follows: today is Thursday, in order to predict the audience rating of program A
at 2:00 p.m. tomorrow (Friday), seven audience rating statistical samples of records are used
including 2:00 p.m. this Wednesday, 2:00 p.m. this Tuesday, 2:00 p.m. this Monday, 2:00 p.m. last
Friday, 2:00 p.m. last Thursday, 2:00 p.m. last Wednesday and 2:00 p.m. last Tuesday, weights of
which are 60, 20, 10, 5, 2, 2, 1, respectively. Thus, the weighted arithmetic average is calculated
as (audience rating at 2:00 p.m. this Wednesday)*60%-+(audience rating at 2:00 p.m. this
Tuesday)*20%-+(audience rating at 2:00 p.m. this Monday)* 10%-+(audience rating at 2:00 p.m.
last Friday) *5%-+(audience rating at 2:00 p.m. last Thursday)*2%-+(audience rating at 2:00 p.m.
last Wednesday)*2%-+(audience rating at 2:00 p.m. last Tuesday)*1%.

After audience rating at an access device is predicted, priorities of programs on the access
device can be determined, according to the predicated audience rating. First, refreshing cycle of
program priority is to be determined, which can neither be too short because bearer network devices
would be busy if program priorities are modified frequently, nor too long in order to give program
priorities in real time. Two hours is an appropriate time. The refreshing cycle can be configured at
a policy server. A prediction cycle is generally shorter than a refreshing cycle. A predicated average
audience rating in a refreshing cycle is measured by an arithmetic average method, priorities are
determined according to the predicated audience rating, which is described below by an example.

To determine the priority of a program from 2:00 to 4:00 p.m. on Friday, assuming that the
predication cycle is 15 minutes, predicated audience ratings of the program from 2:00 to 4:00 are
averaged to obtain a predicated average audience rating of the program from2:00 to 4:00. The
priority of the program in this time period is determined in the rules that programs of an audience
rating above 20% are set with highest priority, programs of an audience rating between 10% and

20% are set with second highest priority, programs of an audience rating between 2% and 10% are
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set with normal highest priority, and programs of an audience rating below 2% are set with low
priority.

The rules can be customized and modified on a policy server. The policy server may also
support manual modification of the priorities of programs in a period of time at the access device.
For example, if a hot program is going to be on an unpopular channel tomorrow, the priority of the
program in the time period can be raised manually.

As can be seen from the above embodiment, the multicast service processing method according
to the embodiment can predicate a future audience rating from statistics of audience ratings, to
determine processing priorities of programs, differential processing of different programs can be
done, and hot or important programs can be prioritized to ensure quality of service, such as
switching time and packet loss ratio, and bandwidth is reserved and pushed to the edge.

Now refer to FIG. 6, which 6 is a block diagram of the principle of the second embodiment of
the access device, according to the invention.

The access device 600 includes an IGMP message processing unit 601, a router joining and
quitting message unit 602, an audience rating statistic unit 604, a multicast program priority
determination unit 605, and a multicast program processing unit 606. Particularly, the IGMP
message processing unit 601 is adapted to receive messages, including multicast program request
messages from a terminal device; the router joining and quitting message unit 602 is adapted to
send a multicast program to the terminal device; the audience rating statistic unit 604 is adapted to
acquire multicast program audience rating statistical information; the multicast program priority
determination unit 605 is adapted to determine multicast program priorities, according to the
audience rating statistical information; and the multicast program processing unit 606 is adapted
to perform differential processing of the multicast programs as requested for by the terminal device,
and send the processed multicast programs to the router joining and quitting message unit.

The audience rating statistic unit 604 may obtain the multicast program audience rating statistic
information in various ways. As depicted in this embodiment, the multicast program audience

rating statistic information is obtained from information sent from a multicast behavioral
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information obtaining unit 603 in the access device 600. As illustrated in FIG. 6, the multicast
behavioral information obtaining unit 603 is adapted to obtain user multicast behavioral
information from the multicast program request message, and the audience rating statistic unit 604
is adapted to obtain the multicast program audience rating statistical information, according to the
user multicast behavioral information.

The above multicast program processing unit 606 can include any one or multiple of the sub-
units below (not shown in the figure): a bandwidth reservation sub-unit adapted to reserve
bandwidth for the multicast program, a statically forwarding sub-unit adapted to statically forward
the multicast program to the access device, a quality guarantee sub-unit adapted to guarantee
program quality of the multicast program, according to 802.1p information, a multicast resource
reservation sub-unit adapted to reserve multicast resources for the multicast program and a
concurrent processing sub-unit adapted to insert the multicast program, preferentially to head of a
buffer queue for storage of the multicast program in the case of multiple concurrent processes.

The access device 600 processes multicast service in a similar procedure to the embodiment as
illustrated in FIG. 5, and, therefore, is omitted here for clarity.

In order to reduce the processing burden of the access device, multicast program priorities can
alternatively be determined in the help of a policy server, which can configure the access device
with the multicast program priorities in real time or periodically.

FIG. 7 illustrates a multicast service processing system according to an embodiment of the
invention, including an access device 71 and a policy server 72. The access device 71 includes
multicast behavioral information acquisition unit 711, a sender unit 712, and a multicast program
processing unit 713; and the policy server 72 includes an audience rating statistic unit 721, a
multicast program priority determination unit 722, and a configuration unit 723.

After the access device 71 receives a multicast program request message of a terminal device,
the multicast behavioral information obtaining unit 711 obtains, according to the multicast program
request, user multicast behavioral information, including user joining time, user quitting time, user

number, program watching number, etc. The sender unit 712 sends the user multicast behavioral
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information to the policy server 72. After the policy server 72 receives the user multicast behavioral
information, the audience rating statistic unit 721 obtains multicast program audience rating
statistical information, according to the user multicast behavioral information, which can be
implemented, according to the method of the embodiments stated above. The multicast program
priority determination unit 722 determines multicast program priorities, according to the audience
rating information, which can be implemented, according to the method of the embodiments stated
above. The configuration unit 723 can configure the access device 71 with determined multicast
program priorities in real time or by a timer 724 in the policy server 72 generating a signal
periodically, which instructs the configuration unit 723 to configure the access device 71 with the
multicast program priorities. Thus, the multicast program processing unit 713 in the access device
can perform differential processing of the multicast program as requested for by the terminal
device, according to the multicast program priorities.

As can be seen from the above embodiment, the access device or the multicast service
processing system according to the embodiment can predicate a future audience rating from
audience ratings statistics to determine the process priority of a program; therefore, differential
processing of different programs can be done, hot or important programs can be prioritized to
ensure quality of service, such as switching time and packet loss ratio, and bandwidth is reserved
and pushed to the edge. With another multicast service processing method according to an
embodiment of the invention, process of the multicast access device receiving a multicast joining
message, based on the prior art, rational, and effective control of multicast channels requesting to
join or quit can be achieved.

In the prior art, upon receiving a quitting message of a multicast channel, the access device
sends to a service port receiving the multicast channel a specific group query message of the
multicast channel which requests to quit, starts a timer for a timer for a fast response time of the
specific group query, and stops forwarding the multicast channel requesting to quit immediately
after the timer expires.

After a multicast program joining message is received, the processing flow of a third
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embodiment of the multicast service processing method according to the invention, as illustrated
in FIG. 8, includes:

At Step 801, a multicast joining message is received. At Step 802, it is determined whether the
multicast channel requesting to join is permitted to join at a current service port; if it is permitted,
Step 805 is performed; otherwise, Step 803 is performed.

At Step 803, it is checked among channels being forwarded that whether there is a multicast
channel which receives no response after requesting to quit before a specific group query response
time expires; if there is, Step 804 is performed; otherwise, Step 806 is performed.

At Step 804, forwarding the multicast channel requesting to quit is stopped.

At Step 805, the multicast channel requesting to join is forwarded.

At Step 806, the joining of the multicast channel is rejected.

The above descriptions are explained in detail below by an example.

As illustrated in FIG. 9, in an IPTV access network, an access device 91 of a multicast service
is a Digital Subscriber Line Access Multiplexer (DSLAM) functioning as a multicast router, and
provides the user with a Digital Subscriber Line (XDSL) service port; and, at a user side, two set-
top box (STB) devices 92 are connected with a same xDSL modulation and demodulation (modem)
94 through a HUB 93, and each STB is connected with a television set 90.

Operations of each STB device 92 can be divided into three types of powering on, channel
switching, and powering off. Particularly, the STB device 92 sends a multicast joining message
when it powers on, first sends a multicast joining message of a current channel, and then sends a
joining message of a new channel when it switches its channel, and sends a multicast quitting
message of a current channel when it powers off. Therefore, a request from the client STB can be
processed as a multicast quitting request or a multicast joining request.

In the embodiment, a multicast quitting message can be processed, as illustrated in FIG. 10.

At Step 1001, a multicast quitting message is received.

At Step 1002, a specific group query message of the channel requesting to quit is sent to a

XDSL port receiving the multicast quitting message.
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At Step 1003, the status of the channel is set to ready-to-quit, and a timer of fast response time
Is started.

At Step 1004, it is checked whether the timer expires; and, if so, Step 1005 is performed;
otherwise, Step 1006 is performed.

At Step 1005, forwarding data of the channel requesting to quit is stopped.

At Step 1006, it is determined whether a response message to the specific group query is
received; and, if so, Step 1007 is performed; otherwise, Step 1004 is performed.

At Step 1007, the status of the channel is changed to normal and the timer is reset, and the
operation ends.

Correspondingly, a multicast joining message can be processed, as illustrated in FIG. 11.

At Step 111, a multicast joining message is received. At Step 112, it is determined whether a
multicast channel requesting to join is permitted to join at a current XDSL port; and, if so, Step
115 is performed; otherwise, Step 113 is performed.

At Step 113, it is checked among channels being forwarded that whether there is a multicast
channel, the status of which is ready-to-quit; and, if so, Step 114 is performed; otherwise, Step 116
is performed.

At Step 114, forwarding multicast channel is stopped, which is the earliest to request to quit,
and the status of which is ready-to-quit.

At Step 115, the multicast channel requesting to join is forwarded and the operation ends.

At Step 116, the joining of the multicast channel is rejected and the operation ends.

The principle and applications of the embodiment are described in detail below in combination
of the above three types of operations in connection with the above process steps.

It is assumed that a STB user performing a power- off or channel switching operation sends a
multicast quitting message to the DSLAM, and upon receiving the multicast quitting message sent
from the STB, the DSLAM sends to a xDSL port of the STB a specific group query message for a
channel from which a quit is requested for, sets the channel in a to-quit-from status, and starts a

fast response timer.
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The following three situations may occur in a fast response time; that is, before the timer
expires.

1) No joining message is received.

This situation may occur when a STB user powers off.

In this situation, forwarding of data of the channel requesting to quit by the STB user can be
stopped when the timer expires.

2) A joining message of a channel being forwarded over the xDSL port is received.

This situation may occur when a STB user is powering off while another STB user is powering
on and joining a channel being forwarded, or when a STB user is powering off while another STB
user switches his channel to a channel being forwarded, or when a STB user switches his channel
to a channel being forwarded.

In this situation, it is not necessary to add or delete data forwarded for any multicast channel
because the channel in which a join is requested for is being forwarded over the current xDSL port.

This situation can further include two scenarios that the channel in which a join is requested
for is a being forwarded channel in a to-quit-from status or in a normal status.

For the former scenario, the status of the channel in a ready-to-quit status is modified to the
status of normal, while clearing the timer and forwarding normally the channel.

For the latter scenario, no process is needed.

3) A joining message of a new channel is received.

This situation may occur when a STB user is powering off, while another STB user is powering
on and joining a new channel, or when a STB user is powering off while another STB user switches
his channel to a new channel, or when a STB user switches his channel to a new channel.

In this situation, each xDSL service port is configured with the maximum number of accessed
multicast channels allowable, which can be set dependent upon a bandwidth of the xDSL port or
as required for management. It is determined whether the current xXDSL service port allows joining
the new channel, that is, whether the number of channels being forwarded over the port is below

the maximum number of accessed channels allowable, which is set for the port, and if so, the port
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allows an access to the new channel for joining; otherwise, the new channel cannot be added.

In practice, each xDSL service port is configured with the maximum number of accessed
multicast channels allowable, which can be set dependent upon a bandwidth of the xDSL port or
as required for management. It is determined whether the current xDSL service port allows joining
of a new channel, that is, whether the number of channels being forwarded over the port is below
the maximum number of accessed channels allowable, which is set for the port; and, if so, the port
allows an access to the new channel for a join; otherwise, the new channel is not allowed.

Further in the above process of determining whether there is currently any channel in a ready-
to-quit status, if there are more than one channels in a ready-to-quit status, the port can firstly stop
forwarding one of the channels where quitting is desired at the most extent, which can be
determined by two ways in practice, the channel which request to quit the earliest or the channel
that most close to its expiration time.

Thus, in this situation, if the number of channels being forwarded at the port equals to the
maximum number of accessed channels allowable, a new channel requesting to join cannot be
accepted, according to access control condition, and, thus, it is checked that whether there is a
channel in a ready-to-quit status, which is still being forwarded; and, if so, the port may stop
forwarding one of the channels in a ready-to-quit status where quitting is desired at the most extent,
and forwards the new multicast channel to join; otherwise, the new multicast channel is unavailable
to join.

Several STB operations possibly resulting in this situation are described below.

When a STB user is powering off while another STB user is powering on and joining a new
channel, the probability of this situation is relatively low, because it may occur only if both of the
STB users act just within a fast response time.

When a STB user is powering off while another STB user switches his channel, the probability
of this situation is also relatively low because it may occur only if both of the STB users act just
within a fast response time.

When a STB user switches to a new channel, the probability of this situation is considerably
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high, because the STB user switching channel sends a multicast message for quitting from the
current channel and a joining message of the new channel sequentially to the DSLAM device
within a very short time. Therefore, this embodiment can make more sense to control of a multicast
channel when a STB user switches channel.

Correspondingly, an embodiment of the invention further provides an access device where the
effective control of multicast channel joining and quitting of the above method is implemented,
and is described below.

Refer to FIG. 12, which is a structural diagram of a third embodiment of the access device,
according to the invention.

As illustrated, the access device includes a channel quit processing unit 121 and a channel
joining processing unit 122. Particularly, upon receiving a multicast channel quitting message, the
channel quit processing unit 121 sends to a service port of the access device, which receives the
multicast quitting message, a specific group query message for a channel requesting to quit, sets
the channel in a ready-to-quit status, starts a timer of fast response time, and stops forwarding the
multicast channel requesting to quit for after the timer expires.

Particularly the channel joining processing unit 122 further includes a multicast forwarding
unit (not shown), a first control unit 123, and a second control unit 124, where:

The multicast forwarding unit controls multicast channel forwarding in response to an
instruction from the other units primarily by two operations: stopping forwarding a specific
multicast channel, and starting forwarding a specific multicast channel.

Upon receiving a multicast channel joining message from a STB user, the first control unit 123
determines whether a multicast channel requesting to join is permitted to join at a current port; if
so, the first control unit instructs the multicast forwarding unit to forward the multicast channel
requesting to join; otherwise, hands the message to the second control unit 124 for processing.

In practice, each service port of the access device is configured with a maximum number of
accessed multicast channels allowable, which can be set dependent on bandwidth of the service

port or as required by management. Checking whether a new channel is allowed to join at the
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current service port is checking whether the number of channels being forwarded at the port is
below the maximum number of accessed channels allowable set for the port; and, if so, the new
channel is allowed to join; otherwise, the new channel is rejected.

The first control unit 123 further includes a channel determination unit 125 and a channel-
number comparison unit 126. In the above determining process of the channel determination unit
125, it is firstly determined whether the multicast channel that the STB user requests to join is a
multicast channel being forwarded at the current service port; and, if so, no processing is executed,;
otherwise, the channel-number comparison unit 126 continues to determine whether the number
of channels being forwarded at the current service port is below the maximum number of accessed
channels allowable, which is set for the port; and, if so, the channel-number comparison unit
instructs the multicast forwarding unit to start forwarding data of the new channel; otherwise, it is
preliminarily determined that the channel is rejected.

The second control unit 124 starts to operate after the first control unit 123 preliminarily
determines not to accept a new channel requesting to join. Upon receiving the instruction from the
first control unit 123, the second control unit 124 determine whether there is a multicast channel
in a ready-to-quit status among multicast channels being forwarded at the service port; and, if so,
the first control unit instructs the multicast forwarding unit to stop forwarding the channel
requesting to quit and start forwarding the new multicast channel; otherwise, it is finally
determined not to add the new multicast channel.

Similar to the above process of determining whether there is a multicast channel in a ready-to-
quit status, if there are more than one channels in a ready-to-quit status, the access device can firstly
stop forwarding one of the channels where quitting is desired at the most extent and which can be
determined in two ways in practice, the channel which request to quit the earliest or the channel
that most close to its expiration time.

The embodiment of the invention further adds an intelligent decision device in a multicast
processing system, which can make accumulative statistics of user frequently selected multicast

channels, so that the access device can be enabled automatically to obtain multicast flow of such a
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user frequently selected multicast channel, thereby reducing time delay of multicast channel
joining and improving efficiency of multicast process.

The multicast service processing method according to an embodiment of the invention is
described below by an example of multicast process in an access device.

Refer to FIG. 13, which is a flow chart of the fourth embodiment of the multicast service
processing method according to the invention.

At Step 1301, the access device obtains user frequently selected multicast channels.

The access device records periodically multicast maintained multicast groups and the time
when users join and quit the respective multicast groups, according to multicast process
information received by and submitted from each interface board to a main control board multicast
processing unit for processing and recording, collects statistics of program ordering frequencies
and temporal distributions in the interface board, makes further statistics of the statistical results,
obtains a distribution of channels in the access device in each period of time over a relatively long
period, determines several program frequencies in the access device with the highest ordering
frequency or the longest usage time over a relatively long period as user frequently selected
multicast channels, and obtains specific interface boards with a relatively high ordering frequency
for the multicast channels. The user frequently selected multicast channels can be selected in
practice dependent on selection frequencies of multicast channels or usage times thereof or a
weighted combination of them.

In addition to being dependent on selection frequencies alone, the frequently selected channel
can also be determined according to factors, such as bandwidth occupied by a multicast channel,
and weighted with a selection frequency of the multicast channel in order to make the inventive
solution practical. In a particular weighting process, a selection frequency of a program occupying
a relatively large bandwidth can be multiplied with a relatively small weight factor in order to take
the bandwidth factor into account. For example, a multicast channel 1 has a selection frequency of
200 times per minute and occupies a bandwidth of 2M, a multicast channel 2 has a selection

frequency of 210 times per minute and occupies a bandwidth of 5M, and a multicast channel 3 has
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a selection frequency of 300 times per minute and occupies a bandwidth of 8M. As assumed by
the preset weighting rule, the channel 1 occupying a relatively small bandwidth is weighted 1.1,
the channel 2 occupying a slighter larger bandwidth is weighted 1, and the channel 3 occupying a
relatively large bandwidth is weighted 0.8. After the weighting process, the channel 1 has a
selection frequency of 200 times per minute, the channel 2 has a selection frequency of 210 times
per minute, and the channel 3 has a selection frequency of 240 times per minute. A statistical
analysis of all the weighted selection frequencies of the multicast channels is made to determine
several channels with the highest weighted selection frequency as user frequently selected
multicast channels.

At Step 1302, the access device obtains multicast flows of the user frequently selected multicast
channels.

According to the statistical result in the Step 1301, a main control board multicast processing
unit of a user sends to the network side a request for a the user frequently selected multicast
channels, and the network side sends multicast flows of the user frequently selected multicast
channels to the access device in response to the received request.

At Step 1303, the interface board receives an IGMP joining request from the user.

The user to order a multicast channel sends to the access device through the STB an IGMP
message requesting for selecting the multicast channel.

At Step 1304, the interface board submits the IGMP request to the main control board.

Each interface board submits all IGMP messages received in the interface board to the main
control board multicast processing unit of a main control board connected therewith for processing.

At Step 1305, the main control board determines whether the multicast flow as requested for is
present at the main control board; and, if so, Step 1307 is performed; otherwise, Step 1306 is
performed.

Upon receiving the multicast flow request sent from the interface board, the main control board
determines whether the multicast flow as requested for is present on the main control board,

according to the information on multicast maintained multicast groups recorded in the main control
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board multicast processing unit; and, if the recorded information on multicast maintained multicast
groups indicates that the multicast flow as requested for is present at the main control board, the
multicast flow as requested for is present on the main control board; otherwise, the multicast flow
as requested for is absent on the main control board.

At Step 1306, a multicast group is created in a main control board multicast forwarding table
and the interface board is added in the multicast group; and a multicast table entry is created in an
interface board multicast forwarding table and the user is added in the multicast group.

The main control board adds in the multicast forwarding table of the main control board the
multicast group of the multicast channel ordered by the user and adds in the multicast group the
interface board submitting the IGMP request (i.e. the interface board where the requesting user is
located).

Correspondingly, the main control board multicast processing unit creates a multicast group of
the multicast flow of the multicast channel as requested for in response to the IGMP request, adds
in the multicast group the user requesting to join, and distributes the multicast group to the interface
board multicast forwarding table of the interface board submitting the IGMP request.

Step 1307 is to add in the main control board multicast forwarding table interface board in the
multicast group, to create a multicast table entry in the interface broad multicast forwarding table,
and to add the user in the multicast group. Step 1310 is performed.

The main control board adds in the main control board multicast forwarding table interface
board submitting the IGMP request in the multicast group of the multicast channel as requested
for.

Correspondingly, the main control board multicast processing unit creates a multicast group of
the multicast flow of the multicast channel as requested for in response to the IGMP request, adds
in the multicast group the user requesting for a join, and distributes the multicast group to the
interface board multicast forwarding table of the interface board submitting the IGMP request.

At Step 1308, the main control board requests the network side for multicast flow data.

If the multicast flow of the multicast channel as requested for by the user is absent at the access
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device, the main control board sends a control message to an edge device at the network side, and
the edge device at the IP metropolitan area network requests the multicast service system through
the IP metropolitan area network for sending the multicast flow of the multicast channel; and upon
receiving the request, the multicast service center encodes the multicast channel in the MPEG-2
format into a code flow, encapsulates the code flow into User Datagram Protocol/Internet Protocol
(UDP/IP) messages and pushes the messages to the IP metropolitan area network, and the messages
travel through and are forwarded by the edge device to the access device.

At Step 1309, the main control board receives the multicast flow sent from the network.

When the multicast flow forwarded from the edge device arrives at the access device, the main
control board multicast duplication unit determines whether the multicast flow is the multicast flow
as required, according to the main control board multicast forwarding table, and receives the
multicast flow if so.

At Step 1310, the main control board sends the multicast to the interface board.

After the main control board receives the multicast flow, the main control board multicast
duplication unit duplicates the multicast onto the interface board recorded in the main control board
multicast forwarding table, which requests for the multicast flow.

At Step 1311, the interface board sends the multicast flow to the user according to the multicast
table.

Upon receiving the multicast flow, the interface board duplicates the multicast onto the user
port on the interface board of the user corresponding to the multicast channel in the interface board
multicast forwarding table.

The multicast flow arrives at the terminal device over the user port and the user can watch the
selected multicast flow upon receiving the multicast flow.

As can be seen from above, because the embodiment makes statistics in the access device to
obtain the frequently selected channels of the access device, if the multicast channel as requested
for by the user is a frequently selected channel, the main control board multicast processing unit

upon receiving the IGMP request from the user can duplicate and push the multicast flow of the
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multicast channel as requested for directly from the main control board to the interface board where
the user is located without requesting the network side for sending the multicast flow, thereby
reducing a delay of joining the multicast channel and improving an efficiency of the multicast
process.

An interface board multicast processing unit for a multicast process can be additionally
arranged in the interface board in order to further optimize the multicast process in the access
device.

Refer to FIG. 14, which is a flow chart of a fifth embodiment of the multicast service processing
method according to the invention, including the following steps.

At Step 1401, user frequently selected multicast channels are acquired.

This step is the same as the Step 1301 in the embodiment illustrated as FIG. 13, except that
because an interface board multicast processing unit adapted to process a user IGMP message
received by the interface board is additionally arranged in the interface board, user frequently
selected multicast channels can be obtained from a statistic of multicast maintained multicast
groups and the time when users join and quit the respective multicast groups, which are recorded
in the interface board multicast processing unit, in the same statistic method as the Step 1301 in
the embodiment illustrated in FIG. 13, which is not described again.

Furthermore, specific interface boards with a relatively selection frequency, a relatively large
frequency weight or a relatively long usage time of the user frequently selected multicast channels
are determined as frequently selected interface boards according to the statistical result, a multicast
table of the user frequently selected multicast channels is created in the main control board
multicast forwarding table, and the frequently selected interface boards are added in the multicast
table of the corresponding user frequently selected multicast channels.

At Step 1402, multicast flows corresponding to the obtained user frequently selected multicast
channels are sent to the interface board.

According to the statistical result in Step 1401, the main control board multicast processing

unit sends to the network side a request for adding the user frequently selected multicast channels,

EX1007



10

15

20

25

and the network side sends multicast flows of the user frequently selected multicast channels to
the access device in response to the received request.

After the main control board receives the multicast flows of the user frequently selected
multicast channels which are sent from the network side, the main control board multicast
duplication unit duplicates automatically the multicast flows of the user frequently selected
multicast channels into the frequently selected interface boards of the user frequently selected
multicast channels according to the multicast group of the user frequently selected multicast
channels in the multicast forwarding table.

At Step 1403, the interface board receives an IGMP joining request from a user.

When a user selects a multicast channel, an IGMP message is sent to an access device via the
STB, in order to select the multicast channel.

At Step 1404, determine whether the multicast flow as requested for is present at the interface
board; and, if not so, Step 1405 is performed; otherwise, Step 1406 is performed.

The interface board of the access device determines whether the multicast flow is present at the
interface board according to the information on multicast maintained multicast groups recorded in
the interface board multicast processing unit, and if the recorded information on multicast
maintained multicast groups indicates that the multicast group of the multicast flow as requested
for is present at the interface board, the multicast flow as requested for is present on the interface
board; otherwise, the multicast flow as requested for is absent on the interface board.

If the multicast channel as requested for by the user is a frequently selected channel obtained
from the statistic in Step 1401 and the user frequently selected multicast channel is a multicast
channel in the interface with a relatively high selection frequency, a relatively large channel weight
or a relatively long usage time, obviously the multicast flow of the user frequently selected
multicast channel was pushed to the interface board and, thus, the multicast flow is present at the
interface board.

At Step 1405, the user is added in the multicast group in the interface board multicast

forwarding table, and the processing flow returns to Step 1404.
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The interface board adds in the interface board multicast forwarding table the requesting user
in the multicast group corresponding to the multicast channel selected by the user.

At Step 1406, a multicast group is created in the interface board multicast forwarding table.

A multicast group of the multicast channel ordered by the user is newly added in the interface
board multicast forwarding table and the user is added in the newly added multicast group.

At Step 1407, the interface board requests the main control board for the multicast flow of the
multicast channel as requested for by the user.

At Step 1408, the main control board determines whether the multicast flow as requested for is
present at the main control board; and, if so, the processing flow goes to Step 1409; otherwise, the
processing flow goes to Step 1410.

Upon receiving the multicast flow request sent from the interface board, the main control board
determines whether the multicast flow as requested for is present on the main control board
according to the information on multicast maintained multicast groups recorded in the main control
board multicast processing unit, and if the recorded information on multicast maintained multicast
groups indicates that the multicast group of the multicast flow as requested for is present at the
main control board, the multicast flow as requested for is present on the main control board;
otherwise, the multicast flow as requested for is absent on the main control board.

If the multicast channel as requested for by the user is a frequently selected channel obtained
from the statistics in the Step 1401, the multicast flow of the multicast channel as requested for by
the user is surely present in the main control board.

At Step 1409, the main control board adds in the multicast forwarding table the interface board
in the multicast group, and the processing flow jumps to Step 1413.

The interface board submitting the IGMP request is added in the multicast group corresponding
to the multicast channel in the main control board forwarding table.

The Step 1410 is to create a multicast group in the main control board multicast forwarding
table.

The main control board adds in the main control board multicast forwarding table creates a
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multicast group of the channel ordered by the user and adds the interface board in the multicast
group.

At Step 1411, the main control board requests the network side for multicast flow data.

At Step 1412, the main control board receives the multicast flow sent from the network.

At Step 1413, the main control board sends the multicast flow to the interface board.

At Step 1414, the interface board sends the multicast flow to the user according to the multicast
table in the interface board multicast forwarding table.

The above Steps 1411 to 1414 are similar to the Steps 1309 to 1313 in the embodiment
illustrated in FIG. 13, and are not described again.

As can be seen from above, a multicast distributed process mode is adopted in the access device
in a way that the multicast process of the access device is distributed to the interface board and the
main control board for the purpose of a coordinated process, as opposed to the embodiment
illustrated in FIG. 13. With use of the multicast distributed process, the main control board only
processes the first request without any repetitive process when a plurality of users join the same
program source over the interface board, and the method according to the embodiment of the
invention can make full use of process power of the system and improve greatly multicast process
power of the access device.

Further, due to the multicast distributed process mode, the interface board can configure the
multicast forwarding table on the interface board by itself, according to the received user IGMP
message, instead of that the main control board generates the multicast forwarding table from the
user IGMP message forwarded from the interface board or transported transparently, and
distributes the multicast forwarding table to the interface boards. It is sufficient for the main control
board to configure its own multicast forwarding table, according to the IGMP message forwarded
thereto from the interface board. Apparently, the method according to the embodiment of the
invention can save communication in the access device, which is advantageous to improve a
process speed.

Furthermore, if the multicast channel as requested for by the user is not a channel in the
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interface board with a relatively high selection frequency, but is a frequently selected channel, the
interface board submits the user IGMP request to the main control board, and after the request
arrives at and is processed by the main control board, the interface board can push the multicast
channel to the user port of the requesting user without requesting the network side for a multicast
join, thereby reducing a delay of the multicast process and improving an efficiency of the multicast
process.

The embodiment of the invention illustrated in FIG. 14 makes use of an intelligent decision
solution in which the statistic of frequently selected channels is made in the access device and the
resulting frequently selected channels are pushed into the corresponding interface board. The
solution can be applicable to a multicast process in an access network by extending the method of
the embodiment illustrated in FIG. 14 particularly as follows.

In each access sub-network in the access network, a statistic of program selection frequencies
and temporal distributions in each interface board in each access device is collected according to
the time when users join or quit each multicast channel in the interface board, a further synthetic
statistic analysis of the statistical results in all the interface boards in all the access devices is made,
and frequently selected channels in the access network and the access devices with a relatively
high selection frequency, a relatively large frequency weight or a relatively long usage time of the
user frequently selected multicast channels are obtained. The statistic method is the same as the
Step 1401 in the embodiment illustrated in FIG. 14.

Then according to the statistical result, the main control board multicast duplication units of
the access devices with a relatively high selection frequency of the user frequently selected
multicast channels are instructed to request the network side for fixedly adding the most frequently
selected multicast channels, and the network side sends the multicast flows of the user frequently
selected multicast channels to the main control boards of the access devices with a relatively high
selection frequency, a relatively large frequency weight, or a relatively long usage time of the user
frequently selected multicast channels.

Either the method in the embodiment illustrated in FIG. 13, or that in the embodiment
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illustrated in FIG. 14, can be adopted as the multicast processing method in the access device.

In this embodiment, the intelligent decision solution is introduced in the access network to
create a preload tree in the network, thereby improving an efficiency of the process throughout the
network.

Notably in the embodiment, after the frequently selected channels in the access network and
the access devices with the highest usage frequency of the user frequently selected multicast
channels are obtained, a reference table can further be established at the network side, according
to the statistical result, to make the respective frequently selected channels corresponding to the
access devices with the highest usage frequency of the user frequently selected multicast channels.
Referring to the reference table, the network side can push the multicast flows of the user frequently
selected multicast channels to the access devices. The solution can further simplify processing of
a multicast joining request, and further reduce time delay of the multicast process and improve
efficiency of multicast process.

Refer to FIG. 15, which is a structural diagram of the fourth embodiment of the access device
in the multicast processing system, according to the invention. As illustrated in FIG. 15, the access
device 150 includes an interface board 1501, a main control board 1502, and an intelligent decision
device 1503. The access device is different from that in the prior art in addition of the intelligent
decision device 1503 in the access device.

The interface board 1501 includes an interface board storage unit 1511 and an interface board
multicast duplication unit 1512, and the main control board 1502 includes a main control board
multicast processing unit 1521, a main control board storage unit 1522, and a main control board
multicast duplication unit 1523.

The intelligent decision device 1503 connected with the main control board multicast
processing unit 1521 is adapted to collect statistics of selection frequencies or frequency weights
and temporal distributions of the frequencies or frequency weights of multicast channels in each
interface board according to information on multicast maintained multicast groups, user multicast

behavior, and the time when users join and quit the respective multicast groups in the interface
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board, which are recorded in the main control board multicast processing unit 1521, to make further
statistics of the statistical results, to obtain several program frequencies in the access device in each
period of time over a relatively long period, to determine several program frequencies in the access
device 150 with the highest selection frequency, the largest frequency weight or the widest
distribution of times over a relatively long period as user frequently selected multicast channels.
Particularly, a weight factor for the weight of a frequency can be set dependent upon a bandwidth
occupied for the frequency in a way that a channel occupying a relatively large bandwidth is
provided with a relatively small weight factor while a channel occupying a relatively small
bandwidth is provided with a relatively large weight factor, so that the frequently selected multicast
channels can be processed more reasonably, while taking a bandwidth resource into account.

Upon receiving the frequently selected multicast channels, the intelligent decision device 1503
instructs the main control board multicast processing unit 1521 to create a multicast group of the
user frequently selected multicast channels, according to a main control board multicast forwarding
table stored in the main control board storage unit 1522, and the main control board multicast
duplication unit 1523 requests the network side for fixedly adding the frequently selected channels,
according to the multicast group of the frequently selected channels in the main control board
multicast forwarding table, so that the network sends multicast flows of the user frequently selected
channels.

The interface board storage unit 1511 connected with and controlled by the main control board
multicast processing unit 1521 is adapted to record a multicast group of users corresponding to
current respective multicast channels in the interface board.

The interface board multicast duplication unit 1512 connected, respectively, with the interface
board storage unit 1511 and the main control board multicast duplication unit 1523 is adapted to
duplicate the multicast flows from the main control board multicast duplication unit 1523,
according to the multicast group record in an interface board multicast forwarding table, and to
further duplicate the duplicated multicast flows to user ports corresponding to the respective users

in the multicast group.
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The main control board multicast processing unit 1521 connected, respectively, with the main
control board storage unit 1522, the interface board storage unit 1511, and the intelligent decision
device 1503 is adapted to receive a user IGMP message forwarded from the interface board 1501
and to execute a multicast process in response to the IGMP message as follows.

If the received IGMP message is a request of a user selecting a multicast channel, the main
control board multicast processing unit 1521 determines whether multicast flow as requested for
by the user is present on the main control board 1502, according to multicast maintained multicast
information recorded in the main control board storage unit 1522; if the multicast flow as requested
for by the user is present on the main control board 1502, the main control board multicast
processing unit 1521 instructs the main control board storage unit 1522 to add the interface board
1501 submitting an IGMP message in a multicast group corresponding to the multicast channel;
and, after the interface board 1501 is added in the multicast group, the main control board multicast
duplication unit 1523 can duplicate the multicast flow of the multicast channel onto the interface
board 1501, according to the multicast control board multicast forwarding table. If the multicast
flow as requested by the user is absent on the main control board 1502, the main control board
multicast processing unit 1521 requests the network for adding and sending the multicast flow.

Also the main control board multicast processing unit 1521 generates a multicast group of a
user port corresponding to the multicast flow and adds the multicast group in the interface board
multicast forwarding table of the interface board 1501 receiving the user request.

The main control board storage unit 1522 connected, respectively, with the main control board
multicast processing unit 1521 and the main control board multicast duplication unit 1523 and
controlled by the main control board multicast processing unit 1521 is adapted to record the
interface board multicast group corresponding to the multicast channel.

The main control board duplication unit 1523 connected, respectively, with the main control
board storage unit 1522 and the network side is adapted to receive the multicast flows sent from
the network side, according to the multicast group record in the master control multicast forwarding

table, and to duplicate the multicast flows to the respective interface boards in the multicast group.
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As can be seen from above, because the intelligent decision device 1503 is added in the access
device 150, if the multicast channel as requested for by the user is a frequently selected channel,
the multicast flow of the multicast channel is present on the main control board 1502, the user
IGMP request is submitted to the main control board 1502, and after the request is processed by
the main control board 1502, the interface board 1501 can push the multicast flow to the user port
of the requesting user without requesting the network side for a multicast join, thereby reducing a
delay of the multicast process and improving an efficiency of the multicast process.

Refer to FIG. 16, which is a structural diagram of the fifth embodiment of the access device in
the multicast processing system, according to the invention. As illustrated, the access device 160
includes an intelligent decision device 1603, an interface board 1601, and a main control board
1602. The access device 160 is different from that illustrated in FIG. 15 in addition of an interface
board multicast processing unit 1613 in the access device 160 in the embodiment.

The intelligent decision device 1603 is connected, respectively, with the interface board
multicast processing unit 1613 and the main control board multicast processing unit 1621. Because
the interface board multicast processing unit 1613 is added in the access device 160, it is sufficient
in this embodiment for the intelligent decision device 1603 to obtain a statistic of user frequently
selected multicast channels in the access device, according to user multicast behavior recorded in
the interface board multicast processing unit 613, in the same statistic method as that in the
embodiment illustrated in FIG. 15.

In addition to make statistics of and determine several program frequencies with the highest
selection frequency over a relatively long period in the access device 160 as user frequently
selected multicast channels, the intelligent decision device 1603 also obtains the respective specific
interface boards 1601 with a relatively high usage frequency of the user frequently selected
multicast channels. Further the intelligent decision device 1603 instructs the master control
multicast processing unit 1621 to create a multicast group for the user frequently selected multicast
channels, according to a main control board multicast forwarding table, so that the user frequently

selected multicast channels correspond, respectively, to the specific interface boards 1601 with a
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relatively high usage frequency of the user frequently selected multicast channels, so that when the
main control board 1602 receives the multicast flows of the frequently selected channels sent from
the network side, the main control board multicast duplication unit 1523 pushes automatically the
multicast flows of the frequently selected channels to the specific interface boards 1601 with a
relatively high usage frequency, a relatively large frequency weight, or a relatively long usage time
of the user frequently selected channels, according to the multicast group of the user frequently
selected multicast channels.

The interface board 1601 includes the following units.

An interface board multicast processing unit 1613 connected, respectively, with the interface
board storage unit 1511 in the interface board 1611, the main control board multicast processing
unit 1621, and the intelligent decision device 1603, and is adapted to execute a corresponding
multicast process on an IGMP message sent from a user.

For example, when the interface board 1601 receives an IGMP message sent from a user for
selecting a multicast channel, it is determined whether the multicast flow as requested for by the
user is present on the interface board, according to a multicast maintained multicast group recorded
in the interface board storage unit 1511. If the multicast flow as requested for by the user is present
on the interface board 1601, the interface board multicast processing unit 1613 instructs the
interface board multicast duplication unit 1512 to duplicate the multicast flow of the multicast
channel to a user port, according to the multicast group corresponding to the multicast channel
recorded in the interface board storage unit 1511; and, if the multicast flow as requested for by the
user is absent on the interface board 1601, the interface board multicast processing unit 1613
instructs the interface board storage unit 1511 to add the multicast flow of the multicast channel in
an interface board multicast forwarding table, forwards the user IGMP message to a main control
board multicast processing unit 1621, and requests the main control board multicast processing
unit 1621 for the multicast flow of the multicast channel requesting to join for by the user.

The interface board storage unit 1511 connected, respectively, with the interface board

multicast processing unit 1613 and the interface board multicast duplication unit 1512, and
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controlled by the interface board multicast processing unit 1613, adapted to record a multicast
group of the user corresponding to the multicast channels.

The interface board multicast duplication unit 1512 is connected and functions as in the
embodiment illustrated in FIG. 15.

The main control board 1602 is different from the embodiment illustrated as FIG. 15 in the
main control board multicast processing unit 1621, which in this embodiment is connected
respectively with the main control board storage unit 1522, the interface board multicasting
processing unit 1512 and the intelligent decision device 1603, and adapted to receive a multicast
flow request sent from the interface board multicast processing unit 1613 and perform multicast
process in response to the request.

As can be seen from above, because the interface board multicast processing unit 1613 is added
in each interface board of the access device, the multicast process originally centralized on the
main control board can be distributed to the respective interface boards and the main control board
for the purpose of a coordinated process. With use of the multicast distributed process, the main
control board only processes the first request without any repetitive process when a plurality of
users join the same program source over the interface board, and the access device according to
the embodiment of the invention can make full use of process power of the system and improve
greatly multicast process ability of the access device.

Furthermore, due to the multicast distributed process mode, the interface boards can configure
the multicast forwarding table on the interface board by themselves according to the received user
IGMP message, instead of that the main control board generates the multicast forwarding table
from the user IGMP message forwarded from the interface board and distributes the multicast
forwarding table to the interface boards. It is sufficient for the main control board to configure its
own multicast forwarding table, according to the IGMP message forwarded thereto from the
interface board. Apparently, the method according to the embodiment of the invention can save
communication in the access device, which is advantageous to improve a process speed.

Furthermore, if the multicast channel as requested for by the user is a channel in the interface
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board 1601 with a relatively high selection frequency, the interface board 1601 can push directly
the arriving user IGMP request to the user port of the requesting user, without submittal thereof to
the main control board 1602 for processing, thereby further reducing a delay of the multicast
process and improving an efficiency of the multicast process.

Refer to FIG. 17, which is a structural diagram of the second embodiment of the multicast
processing system, according to the invention. As illustrated, the embodiment makes an intelligent
decision device 340 applicable throughout an access network, and the intelligent decision device
340 connected, respectively, with each of access devices 800 (an access device in the prior art, the
access device 150 illustrated in FIG. 15 or the access device 160 illustrated in FIG. 16) in the access
network 80, particularly with a main control board multicast processing unit of the access device
800, is adapted to instruct the main control board multicast processing unit to make a statistic of
the time when users join or quit respective multicast group channels in each interface board in a
main control board and a statistic of user selection frequencies or frequency weights and temporal
distributions of the frequencies or frequency weights in each interface board, to obtain several
program frequencies in all access devices 800 in the access network 80 with the highest selection
frequency, the largest frequency weight or the longest usage time over a relatively long period as
user frequently selected multicast channels, and to further select specific access devices with a
relatively high selection frequency, a relatively large frequency weight or the longest usage time
in the corresponding access devices 800 of the user frequently selected multicast channels as
frequently selected access devices of the user frequently selected multicast channels.

The intelligent decision device 340 is adapted to create a reference table of the frequently
selected multicast channels and the frequently selected access devices 800 of the frequently
selected multicast channels according to the above obtained result and to instruct, according to the
reference table, the main control board multicast processing unit of the frequently selected access
device in the reference table to send to the network side a request for adding multicast flows of the
frequently selected channels with a relatively high selection frequency the access device.

As can be seen from above, due to addition of the intelligent decision device 340 in the access
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network 80 to obtain in advance the multicast flows corresponding to the frequently selected
channels with a relatively usage frequency in the device, which is advantageous to improve an
efficiency of the multicast process in the multicast process network.

Refer to FIG. 18, which is a structural diagram of the third embodiment of the multicast
processing system according to the invention, and as illustrated, the embodiment is different from
that illustrated in FIG. 17 in that the intelligent decision device 350 connected, respectively, with
respective access devices 800 in the access network 90 and is further connected with the IP MAN
107 and adapted to create a reference table between frequently selected multicast channels and the
access devices 800 with a relatively high usage frequency of the frequently selected multicast
channels in the IP MAN 107, after obtaining the frequently selected multicast channels of the
access network and the access devices with a relatively high usage frequency of the frequently
selected multicast channels, so that the IP MAN 107 can push multicast flows of the corresponding
multicast channels to the access devices 800 in the reference table, according to the reference table.

As can be seen from above, because the IP MAN 107 can push and send the multicast flows of
the frequently selected program frequencies in the access system in the embodiment, thereby
further reducing time delay of multicast request processing and improving efficiency of multicast
process.

The descriptions above are just exemplary embodiments of the present invention and it should
be noted that those skilled in the art can make various modifications and

variations without departing from the scope of the invention and that the modifications and

variations shall also be taken as part of the scope of the invention.
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CLAIMS

1. A multicast service processing method, comprising:

receiving, by an access device, a multicast program request message from a terminal device;

inquiring and obtaining a program rating parameter according to the multicast program
request message;

generating multicast program data according to the program rating parameter; and

sending the multicast program data to the terminal device.

2. The method according to claim 1, further comprising:

authenticating the terminal device after the access device receives the multicast program
request message from the terminal device, and if the authentication is passed, performing the step
of inquiring and obtaining a program rating parameter according to the multicast program request
message.

3. The method according to claim 1, wherein the multicast program rating parameter
comprises a multicast group IP address and a multicast program rated priority.

4. The method according to any one of claims 1 to 3, wherein the sending the multicast
program data to the terminal device comprises:

sending the multicast program data according to a preset control policy comprising:
preferentially putting a multicast program of a lower rated priority offline; and/or preferentially
putting a multicast program of a higher rated priority offline; and/or the maximum number of
multicast programs concurrently online at the terminal device when the rated priority is above a
preset threshold; and/or the maximum number of multicast programs concurrently online at the
terminal device when the rated priority is below a preset threshold.

5. An access device, comprising an IGMP message processing unit and a router joining and
quitting message unit, wherein the access device further comprises:

a multicast program management unit, adapted to configure and manage a rating form and a
rated priority of a multicast program, generate multicast program data according to the rating form

and the rated priority after the IGMP message processing unit receives a multicast program request
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message of a terminal device, and send the multicast program data to the router joining and quitting
message unit.

6. The access device according to claim 5, further comprising:

a terminal device identification/authentication and channel status management unit, adapted
to check the validation of the terminal device, and determine, according to the rated priority of a
multicast program selected by the terminal device, a control policy for the router joining and
quitting message unit to forward the multicast program data.

7. The access device according to claim 5, further comprising:

an authentication unit, adapted to authenticate the terminal device according to the multicast
program request message received by the IGMP message processing unit.

8. The access device according to claim 5, further comprising:

a channel status management unit, adapted to determine, according to the rated priority of a
multicast program selected by the terminal device, a control policy for the router joining and
quitting message unit to forward the multicast program data.

9. A multicast service processing method, comprising: obtaining multicast program audience
rating statistical information;

determining a multicast program priority according to the audience rating statistical
information, and configuring the access device with the priority;

performing, by the access device, differential processing on the multicast program according
to the multicast program priority.

10. The method according to claim 9, wherein the step of obtaining multicast program
audience rating statistical information comprises:

obtaining, by the access device, user multicast behavioral information;

obtaining multicast program audience rating statistical information according to the user
multicast behavioral information.

11. The method according to claim 10, wherein the access device obtains the user multicast

behavioral information according to a received multicast program request message from a terminal
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device.

12. The method according to claim 9, wherein the step of performing differential processing
on the program according to the program priority comprises:

reserving bandwidth for the program, and/or statically forwarding the program to an access
device, and/or guaranteeing program quality according to 802.1p information, and/or reserving
multicast resources for the program, and/or sending IGMP protocol first in concurrent situations.

13. The method according to claim 9, wherein the step of determining a multicast program
priority according to the audience rating statistical information comprises:

performing high-order curve fitting, weighted arithmetic averaging, and least square root
processing on the statistical information to determine the program priority.

14. The method according to claim 9, further comprising: refreshing periodically or in real
time the multicast program priority in the access device.

15. An access device, comprising:

an IGMP message processing unit, adapted to receive a message comprising a multicast
program request message from a terminal device;

a router joining and quitting message unit, adapted to send a multicast program to the terminal
device;

the access device further comprising:

an audience rating statistic unit, adapted to acquire multicast program audience rating
statistical information;

a multicast program priority determination unit, adapted to determine a multicast program
priority, according to the audience rating statistical information; and

a multicast program processing unit, adapted to perform differential processing of a multicast
program requested for by the terminal device, according to the multicast program priority, and send
the processed multicast program to the router joining and quitting message unit.

16. The access device according to claim 15, further comprising:

a multicast behavioral information acquisition unit, adapted to acquire user multicast
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behavioral information, according to the multicast program request message; and

the audience rating statistic unit adapted to acquire the multicast program audience rating
statistical information, according to the user multicast behavioral information.

17. The access device according to claim 15, wherein the multicast program processing unit
comprises:

a bandwidth reservation sub-unit, adapted to reserve bandwidth for the multicast program;
and/or

a statically forwarding sub-unit, adapted to statically forward the multicast program to the
access device; and/or

a quality guarantee sub-unit, adapted to guarantee program quality of the multicast program
according to 802.1p information; and/or

a multicast resource reservation sub-unit, adapted to reserve multicast resource for the
multicast program; and/or

a concurrent processing sub-unit, adapted to preferentially insert the multicast program to
head of a buffer queue in the case of a plurality of concurrent processes while storing the multicast
program to the buffer queue.

18. A multicast service processing system, comprising: an access device and a policy server,
wherein the access device comprises a multicast behavioral information acquisition unit, a sender
unit, and a multicast program processing unit; the policy server comprises an audience rating
statistic unit, a multicast program priority determination unit, and a configuration unit;

the multicast behavioral information acquisition unit is adapted to acquire user multicast
behavioral information, according to a multicast program request message of a terminal device
received by the access device;

the sender unit is adapted to send the user multicast behavioral information to the policy
server;

the audience rating statistic unit is adapted to acquire multicast program audience rating

statistical information according to the user multicast behavioral information;
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the multicast program priority determination unit is adapted to determine a multicast program
priority, according to the audience rating statistical information;

the configuration unit is adapted to configure the access device with the multicast program
priority; and

the multicast program processing unit is adapted to perform differential processing of a
multicast program requested for by the terminal device, according to the multicast program priority.

19. The system according to claim 18, wherein the policy server further comprises:

a timer adapted to periodically instruct the configuration unit to issue multicast program
priority configuration information to the access device.

20. A multicast service processing method, comprising:

determining whether a multicast channel requesting to join is permitted to be added at a
current service port upon receiving a joining message of the multicast channel;

if it is permitted, forwarding the multicast channel requesting to join;

otherwise, checking among channels being forwarded at the service port that whether there is
a multicast channel which receives no response after requesting to quit and before a specific group
query response time expires, if there is, stopping forwarding a multicast channel requesting to quit,
and forwarding the multicast channel requesting to join; otherwise, rejecting joining of the
multicast channel.

21. The method according to claim 20, wherein the step of stopping forwarding a multicast
channel requesting to quit comprises:

stopping forwarding of the multicast channel requesting to quit whose response time is the
first to expire.

22. The method according to claim 20, further comprising:

setting a status of the multicast channel, which receives no response after requesting to quit
and before a specific group query response time expires, to ready-to-quit, upon receiving a
multicast channel quitting message; and

upon receiving a multicast channel quitting message, the step of checking among channels
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being forwarded that whether there is a multicast channel which receives no response after
requesting to quit and before a specific group query response time expires is: checking among
channels being forwarded whether there is a multicast channel is in ready-to-quit status.

23. The method according to claim 20, wherein the step of determining whether a multicast
channel requesting to join is permitted to be added at a current service port comprises:

determining whether the multicast channel requesting to join is a multicast channel being
forwarded, and if it is, permitting joining of the multicast channel requesting to join;

otherwise, determining whether a new multicast channel is permitted to be added at the current
service port, and if it is, permitting joining of the multicast channel requesting to join, otherwise,
rejecting joining of the multicast channel requesting to join.

24. The method according to claim 23, wherein the step of determining whether a new
multicast channel is permitted to be added at the current service port comprises:

determining whether the number of multicast channels being forwarded at the service port is
below the number of multicast channels permitted to be added at the service port, and if so,
permitting joining of a new multicast channel; otherwise, rejecting joining of a new multicast
channel.

25. An access device, comprising a channel quitting processing unit and a channel joining
processing unit, wherein

the channel quitting processing unit is adapted to send to a service port receiving a multicast
channel which requests to quit, a specific group query message of the multicast channel, after the
access device receives a quitting message of the multicast channel, and stop forwarding the
multicast channel which requests to quit after a specific group query response time expires,

the channel joining processing unit comprises a multicast forwarding unit, a first control unit,
and a second control unit, wherein

the multicast forwarding unit is adapted to control multicast channel forwarding;

the first control unit is adapted to determine whether a multicast channel requesting to join is

permitted to join at a current service port after the access device receives a joining message of the
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multicast channel, and if it is permitted, instructing the multicast forwarding unit to forward the
multicast channel requesting to join; otherwise, handing over to the second control unit;
the second control unit is adapted to check among channels being forwarded that whether
there is a multicast channel which receives no response after requesting to quit before a specific
5 group query response time expires; if there is, instructing the multicast forwarding unit to stop
forwarding a multicast channel requesting to quit and forward the multicast channel requesting to
join; otherwise, rejecting joining of the multicast channel.
26. The access device according to claim 25, wherein the step of the second control unit
stopping forwarding a multicast channel requesting to quit is stopping forwarding a multicast

10  channel whose response time is the first to expire.

27. The access device according to claim 25, wherein:

the channel quitting processing unit further comprises a status setting unit, adapted to set a
status of a multicast channel, which receives no response after requesting to quit and before a
specific group query response time expires, to ready-to-quit;

15 the step of the second control unit checking whether there is a multicast channel which
receives no response after requesting to quit before a specific group query response time expires
is: checking whether there is a multicast channel in ready-to-quit status.

28. The access device according to claim 26, wherein the first control unit comprises:
a first determination unit, adapted to determine whether the multicast channel requesting to

20  join is a multicast channel being forwarded, and if so, permit joining of the multicast channel
requesting to join; otherwise, instruct a second determination sub-unit to determine; and

the second determination unit, adapted to determine whether a new multicast channel is
permitted to be added at a current service port, and if so, permitting joining of the multicast channel
requesting to join; otherwise, rejecting joining of the multicast channel requesting to join.

25 29. A multicast service processing method, comprising:

acquiring, by an access device, a user frequently selected multicast channel;

creating a multicast group of user frequently selected multicast channels in a multicast
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forwarding table of a main control board of the access device; and

requesting, by the main control board, according to the multicast group, the network side to
send multicast flow of the user frequently selected multicast channel.

30. The method according to claim 29, wherein the user frequently selected multicast channel
is a user frequently selected multicast channel in the access device, and the step of acquiring the
user frequently selected multicast channels comprises:

acquiring statistics of selection frequencies or frequency weights of channels in respective
interface boards, and temporal distributions of the frequencies or frequency weights according to
user multicast behavior in the interface boards of the access device, the frequency weights being
selected dependent on bandwidths of the channels;

selecting a channel with a high frequency, or a large frequency weight, or wide temporal
distributions of the frequencies or frequency weights, as the user frequently selected multicast
channel of the access device, according to the statistics.

31. The method according to claim 30, wherein after the step of acquiring the user frequently
selected multicast channel in the access device, the method further comprises:

acquiring an interface board of the user frequently selected multicast channel with the high
selection frequency, or the large frequency weight or the wide temporal distributions of the
selection frequencies or frequency weights, as a user frequently selected interface board of the user
frequently selected multicast channel;

adding the frequently selected interface board in a multicast group of the user frequently
selected multicast channels in the main control board multicast forwarding table; and

duplicating, by the main control board, multicast flow of the user frequently selected multicast
channel to the frequently selected interface board according to the multicast group.

32. The method according to claim 29, wherein the user frequently selected multicast channel
is a user frequently selected multicast channel in an access network, and the step of acquiring
statistics of the user frequently selected multicast channel comprises:

acquiring statistics of selection frequencies or frequency weights and temporal distributions
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of the frequencies or frequency weights of channels in respective interface boards in each access
device in the access network according to user multicast behavior in the interface boards, wherein
the frequency weights are selected dependent on bandwidths of the channels;

selecting a channel with a high frequency, a large frequency weight or a wide temporal
distribution, as the user frequently selected multicast channel in the access network according to
the statistics, and selecting an access device with a high frequency, a large frequency weight or a
wide temporal distribution of the user frequently selected multicast channel in the access network,
as a frequently selected access device of the user frequently selected multicast channel according
to the statistical result.

33. The method according to claim 32, further comprising:

creating, in an IP metropolitan area network, a list of the frequently selected access devices
in the access network corresponding to the user frequently selected multicast channel; and

pushing, by the network side of the IP metropolitan area network, multicast flow of the user
frequently selected multicast channel in the access network to the access devices in the list
according to the list of the frequently selected access devices.

34. The method according to any one of claims 29 to 33, further comprising:

receiving, by an interface board, a joining request of a user; determining whether multicast
flow as requested for by the user is present on the interface board, according to multicast group
information recorded in the interface board; and

if it is not, requesting the main control board for the multicast flow;

if itis, pushing, by the interface board, the multicast flow to the user, according to the joining
request.

35. A multicast service processing system, comprising an IP metropolitan area network and
an access network, wherein the access network comprises an access device, the access device
comprises a main control board and at least one interface board connected with the main control
board, the main control board comprises a main control board multicast processing unit, a main

control board storage unit, adapted to store a main control board multicast forwarding table, and a
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main control board multicast duplication unit; and the interface board comprises an interface board
storage unit, adapted to store an interface board multicast forwarding table, and an interface board
multicast duplication unit, adapted to duplicate multicast flow to a user port, and the multicast
processing system further comprises:

an intelligent decision device connected with the main control board multicast processing unit
of the access device, adapted to acquire a user frequently selected multicast channel.

36. The system according to claim 35, wherein the intelligent decision device is arranged
inside the access device, and is adapted to acquire a user frequently selected multicast channel in
the access device, according to multicast group information recorded by the main control board
multicast processing unit, and instruct the main control board multicast processing unit to acquire
multicast flow of the user frequently selected multicast channel.

37. The system according to claim 35, wherein the interface board further comprises:

an interface board processing unit connected, respectively, with the main control board
multicast processing unit and the interface board storage unit, adapted to process a user IGMP
message and to maintain the interface board multicast forwarding table according to the IGMP
message; and

the intelligent decision device arranged inside the access device and connected respectively
with the interface board multicast processing unit and the main control board multicast processing
unit, adapted to acquire the frequently selected multicast channel of the access device according to
multicast group information recorded in each interface board multicast processing unit and to
instruct the main control board multicast processing unit to request the network side to send the
multicast flow of the frequently selected multicast channel.

38. The system according to claim 35, wherein the intelligent decision device is arranged
outside the access device and connected respectively with the access devices in the access network,
and adapted to acquire the frequently selected multicast channel in the access network according
to multicast group information recorded by the main control board multicast processing unit of

each access device and the frequently selected access device of the frequently selected multicast
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channel, and to instruct the main control board multicast processing unit of the frequently selected
access device to request the access network side to send the multicast flow of the frequently
selected multicast channel.

39. The system according to claim 38, wherein the intelligent decision device is further
connected to the IP metropolitan area network and adapted to instruct the IP metropolitan area
network to push the multicast flow of the frequently selected multicast channel in the access
network to the frequently selected access device.

40. The system according to claim 39, wherein the IP metropolitan area network side further
comprises: a reference table adapted to indicate a corresponding relationship between the
frequently selected multicast channel in the access network and the frequently selected access
device.

41. An access device, comprising a main control board and at least one interface board
connected with the main control board, wherein: the main control board comprises a main control
board multicast processing unit, a main control board storage unit adapted to store a main control
board multicast forwarding table and a main control board multicast duplication unit; and the
interface board comprises an interface board storage unit, adapted to store an interface board
multicast forwarding table and an interface board multicast duplication unit adapted to duplicate
multicast flow to a user port; the access device further comprising:

an intelligent decision device connected with the main control board multicast processing
unit, adapted to acquire a user frequently selected multicast channel, according to multicast group
information recorded by the main control board multicast processing unit, and instruct the main
control board multicast processing unit to acquire multicast flow of the user frequently selected
multicast channel.

42. The access device according to claim 41, wherein the interface board further comprises:

an interface board processing unit connected, respectively, with the main control board
multicast processing unit and the interface board storage unit, adapted to process a user IGMP

message and to maintain the interface board multicast forwarding table according to the IGMP
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message; and

the intelligent decision device connected respectively with the interface board multicast
processing unit and the main control board multicast processing unit, adapted to acquire the
frequently selected multicast channel of the access device according to multicast group information
recorded in each interface board multicast processing unit and to instruct the main control board
multicast processing unit to request the network side to send the multicast flow of the frequently

selected multicast channel.
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ABSTRACT
A multicast service processing method and access device are disclosed. The method includes:
receiving a multicast program request message from a terminal device, inquiring and obtaining a
program rating parameter according to the multicast program request message, wherein the
program rating parameter includes a multicast group IP address and a multicast program rated
priority, generating multicast program data according to the program rating parameter, and sending

the multicast program data to the terminal device.
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