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Abstract

With the wide range of use of Ethernet network, the amount
of users grows rapidly. Now Ethernet is playing a key important
role in local area network. It is reported that 95% network is
connected by Ethernet. And at the same time, more and more new
services appear on Ethernet and put great challenge on
traditional Ethernet network +to support conventional
best—-effort service as well as real-time service such as Video
and Audio services. It is impossible for Ethernet to solve this
problem just by adding network bandwidth. Under this situation,
Residential Ethernet is brought forward to address such
problems. The aim of Residential Ethernet is to improve and
assure the quality of real-time service transmitted on it. By
adding time synchronization function on each traditional
switch and using special super—frame architecture, Residential
Ethernet switch can assure maximum delay when synchronous
packet passes it. The quantitative delay object that a
real-time packet needed to pass through a Residential Ethernet
switch is less than 2 super—frame length (One super—frame
length is 125us). We do a great amount of FPGA and software
development related of work to implement Residential Ethernet

switch. And at the same time, we do much research on such aspects



such as Multicast Registering and Resource Reservation,
Resource Coordinated Scheduling between bridges, Adaptive
Multi-hop TDMA resource Scheduling and algorithm improvement
on conventional time synchronization based on frequency-only
compensation correction. The main work of this paper is stated
in what follows.

Research and development of Residential Ethernet switch:
Firstly, we follow the technical proposal about Residential
Ethernet technology which is under control 802.3 Residential
Ethernet study group. Secondly, discuss with Korea headquarter
about the work contents that we need to develop. Our work
contents can be divided into three relatively independent three
phases. The work content for first phase is to: develop
Residential Ethernet switch in one PFPGA with embedded CPU and
implement time synchronization function in switch. The work
content for second phase is to integrate Residential switch and
asynchronous switch into one PFGA chip and do resource analysis
required for PFGA. The work content for third phase is to
optimize and improve the algorithm used for synchronizing each
device by using the process of precise time protocol. The aim
is to decrease synchronization error, especially in cascaded

environment.



Research for broadcast registering and resource
reservation: Firstly, we study the problem that conventional
broadcast technology can’ t assure the quality on Ethernet.
Secondly, we propose one scheme that integrates broadcast and
resource reservation. By using this scheme, receiver can finish
hroadcasting registering and resource reservation by sending
out single message, so as to provide support to guality of fast
and efficient broadcasting.

Research for resource scheduling of Ethernet bridges:
Firstly, we investigate the problems existing to support two
kinds of applications. These applications are low-bandwidth
but high-delay requirement application and high-bandwidth
requirement application. Then we propose two patents to address
the problem so as to effectively support low-bandwidth but
high-delay requirement application and still increase the
admission probability of high-bandwidth requirement
application

Research and improvement of time synchronization: Firstly,
we first study conventional scheme for time synchronization by
using precise time protocol. Then we implement conventional
scheme in our FPGA. The experimental result shows that

conventional scheme has the preblem that synchronization error



increase exponentially with the hop number of cascaded bridges.
This defect isn’ t acceptable. Based on conventional scheme,
we propose one improved scheme. Our improved scheme can
overcome the defects of traditional scheme and increases

synchronization precision markedly.

Key words:
Quality of service, Resource Reservation protocol, frequency
compensation correction, super-frame, precise time protocol (PTP), field

programmable gate array (FPGA), Gigabit Media Independent Interface

(GMIT}
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FEFFEZRE join HRZWAFTHRHRRA, HHERREZHBN LHT .
R, AREMHURRAACUEHREEERAZHRE, 2R,
LI BATRTEMA I BIA R E . AT EBRRE RS EETZB/HE, BN
AR join WRALRMEREER, LUMERZH BRI SR EHEAS
Tm, WhZEREIR—&HMT .

01 SR PR ot R Y R, T 358 B R 2 T _E AR B o X P BFIE B R R join
B A DS MBI MR B DR O 7RG BTFHRMT &R OELTELE
LRI T —&BEHFMARKENN X, PEEEELERAZHR L. Eit
EMFLEHE KR join HR.

WEELEEHAER leave

H—AFFFRE leave JHRBLUE, EEERRN ACHERERN join HEPH
FHAWPNZERA. WERAAFE, WABZNFBEANESEM L. t
BRR, & leave HEMZMNFRFHAXER, BEHEHIZ leave HE.
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MR EMFFE X RERE, WIEERE leave M E KR O MIZTRINME K
AFRPME. BERE, MEEREOFRIT, WHARERERFE LG
HERZHMLT, B, ERFEZRTMER, HIE leave HEREMEZHER
BEMTEER.

REE LB BET AN L BZHER
HEEFHIME R join

ZROKIEELE join HEFMMFLHE join HEEFHR. BTREER
LHMEWE A, BRESREBRNUAI. EREE join BRE, REEL
RACFEACE join 1 BRI DR MBI NEM B H D6 ORI S, FEF LM
B
RFEEBEFEB leave

LR RIEE L leave W ENMFAE leave EBEXHRF. BT RIEE
REBHEIRT S, HEEBRANENRN. EENT leave HER, ITEKR
| leave . B HIHR O MIZRINA ¥ K ix O FI R T HFR,

EEREE P LHE leave HBRMRKEFIET: BREERNHE R
FIRAZH, FABBRER ERETRETLHLE BT RS EEFHRE N
ABPRAE. B4, AT REENE leave HEMBEMY A, BEEEELTTRE
leave 74,8

3.3 EH: ZELHEMMBENE A

3.3.1 E#FRHHER
1. REBRNE
a. REBERBATH
AREHRAENNBEEHEFHEHREMMEE A&, 15, HF
B FEH%ZH#E. W IEEE 802.3 LAAMM S BEMM BERH.
b. A HAREIUH
YA LR % 3% 15X B 1EEE 802. 1D s #7E 5 % $B 7 A 1) 3% GMRP(GARP
Multicast Management Protocol YHl Cisco 2 &) f7 CGMP (Cisco Group Management
Protocol) , H & GMRP # F IEEE 802.10 #E X A7 @ A B M il

— -

GARP{Generic Attribute Registration Protocol), BHEZITHENT:
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MEFMA DR EHEE G RRARS D AR OMRP 130, FBERIK

FEREMREM L, KP
e i B faib it }9GMRP S HE b 10 1-80-C2-00-00-20.
o WAL ELBHCH R TE Medium Access Control, MAC) Hifik.
® MR R DFTTE S M K M ik BIZGMRPIR X 2 /5 , B BIHZ I 3 i P A
BHEBECHH RN T, FHH R AR L TEsRER R D
Ko
HE M /ER A TE, IXHE, 1% GMRP 4R SURR B S5 3R SCHAE B R 3|24

M k.

CGMP £ Cisco A AR H I, BT Cisco MFFME LB Z AXR_EN=E%
i EMHN. % Cisco BABKBIZBHSHIMHEBE, A COMP Hrl
WA Cisco AT, ZHETZEZBAMNRANBE_BEYTZEE,

GMRP 0 COMP RiR{t Z i M, PRALFHEIE.

IEEE #)3:#b LA AP RSE(Residential Ethernet) iR/ MNARITIEN T HHETR
B SRP (Simple Reservation Protocol), EMXMIEEBME N FEIFHRE
HHRFEMH . AERMSRP MEBFRZAETF, SRP EZIBEME R RAHAT
BERTHEERMKE, REREEFGRELEZFADEFEESTIL:
AEEFESBFEMPERERANETREERE, RESRERIERNAHTSH
c. MEEARNBHERERNT

NE5ZIBEMGEA, W GMRP A1 COMP %, HIARAEIRMARE AEM{RIE,

BT H AR S r N R WAL, VoIP BE MR RRERER, Ak
TE UK iR LR 5 TR B IR B A 1T

TR il SRP X HEMME BARTRFERTHEFTRWRE, HH
RIEZTHRREMBZEADERERTAR, BHESERNEREHS—H
t. HTFHRFREERKNARS, — RN, WHBZAMEESRE €k
HBERIE. 77 SRP hil FAFXHHE, BELHARERN, DAY
BALMER A PR BARIE, X3 SRP PHURE S A LUK RERE RERIE.

3.3.2 L BEMFR
HTIRGLIAMN T S ERSFENREDE, BIBL T -RFMnEsESE
HREMEORASTE. ZHET, BREFTLUETRERMEERIENEZHE
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MAGHEREMERN, NTESRE, BCuRMLSBRS REMITE.
a. KKK
ATEURRPREBS FRGIE, RIRUTHENES S HENTETRSE K

Fik, EHEAEUT LA
BUK M R £ R E X
PR £ BWRICKIERZ AT MR ABEARER. B IRAFEE

HIZ BT

v Elums. GRS RAN LHERMATRMSO. EHNRSERNS
HHAIR N ZR B s 0.

v BREOFIR: —HE0. LFFEREIRE LS BRI, N
C SR B R O FIR T BT i D TR R

v RIFER S (RTimer) : FEHIE FIHF i LU EHIRIERIFH B A E R 38,
HRTimer @I J5, PIBFIE L AIERIFHE R

v RS RAZRTLWHTLIRE. K
B “ERE” REMFCLAZSRERLT FHRY, BEERE

K2R B EHMBFHMARIAME R,
B ERRE” RUMBELIAEBARITEERI, BEELNK
Bk B LW MRS IMABIAE B,

v ERmDIRPEENEOENE—MER S, IR O8N E RS
(PTimer) . ZPTimeri@f)5, MHFNIEZEm QN Rin OFIRD M.

Pl 2 h A2 O TH BB X
FH/MAHER
B ECRAZREMAEBRENFRMREECHBEREERZ BN, B
woh, BREMMELEHRELSEHE, NRRELHENFHIEEEIRE.
BRTEMAMSBERERS ZENAHETEEERRERER, LUE
WP RS & B IR E (5 B ET RFRE.
TEBFHB
Bl E R RARE A £ A E S B LR REE TN ERRER
& HEHAE.
HEMEHB
KIXEXMFER T ENEHBENZNECERIMALIEA
BENEHR
FEERRFRATENEHBBORREMASBARK
ELR R BT RI4T R e X
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LBEEE AR
LRFREFEEMANERE, EARMACEERNIZYEN NHEI.

MERH R H RN, BEBEE 2 EMAEBRIR ORI XL 0% 5 5%

OFFRSP, WRHFHE—LHUNRTEELBHNERELZEMAERHBEISK.

RAFH MR, MR FiReE.
WRMFRE EWHRERESEMABEERTRER, WiEMER—

FEMEHE, TEHEREZEMABRANEXE, FEFMAHBE.
WRMAHEZHIRE, WEMSFFATANRTRGETENNER, U

ZRIMATRA, AFHRE:

¢ WRMFFEFERINERA, WOB— RM, ETRTMRESD “4”, %
TG O A % 3B S K B # MAC suhk X REd O, R UME RO 5
XPEEEREAENEEMABRY®O, RABIBLS, PMHFAER%
OFRF O BE) —ANEW 2 (PTimer), FEMRORELEAEYT
B &5, MHEZZHMAHERZFMAMNENEH MAC Hehb 3D
BITER.

< MERHASHNRN, BZRTMARED “S787 , WENHREELE
DMEENOFREECLESBERSHBMANEMED, WERES, 0
FFFIE s O MA RS R R OFIRS, Bandm O Er SR, #$Em0ni%
FERAREEE: WREY, WEMRHFERZROMEHS. 85, Mt
EBMAEBREZBIMAN BB K MAC i3 Sk OB TH R

¢ MEFMFESHERA, AERTMREL “BR” , WiZPFREE%E
MK ERmONREGCL2ETHERSEMAHE RO,
> WMRAEE, NMHHEZHEOMATERZEOSRD, BEZmONE

BT 2%, HEWMONESHARYER. BF, ZRFER—IMEENE
HE, HIEEHBRELENAYBNRILE,

> WREE, WEMBFERSZ5E DR ER S,

LBEEZHERTFHS
LMBEERBEBEAERG, CHARPECRTEMZHEEMNNME

M. FHBEL B MU TERIE.

< WMRMFHEEN MR, REBRLBEA IR OREN MR LIER
WOFIRP, MEFZEHEEFHE:

¢ MEMFEENNER, ABEREZEEAEBNNOENNRANERRD
PRSP, WEZMFNERFOFIRTHBRZHRD, FBRREZHED EAZE
BARENZEE. WRHREERRORYS, WEKEHHCBRER
SFENHTREZSBENEMER, FEHMEMREET, #ELBER
B 8% B i B (9 MAC Huhb 3 Risk DT H % .

LEESENEHB
LR EEENEERE, CHEARMACETENZBEENNME

V. HWBEERMLLTERIE.

< WRMERAMNRT, SEEEE RS ISR O R RIS
OA—H, WEFEZEBETHE,

< WERMPTNRIARE S “%%7 , BEREBEITH LS DM RN R
IR AR, MR ZRMARENY “SR” . HEDRIE e
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2% RTimer. BJ5, MO HE B EH E =1%E B/ E ) MAC bk 3% i im0

HITHK.

S MBREANRMERAHR “E&” » BEEREEEITHB GO ER
WY s MR, TR RS 2% S 00 B B MAC #2752 B 2 MAC 3
ft, MRAE, EMFEE ENEH R EIZEBE H K MAC Hhlk 3 5 i O i
TR,

HEEENEHEE
UMW EENEHNAE, CEHARMNECRTEMZIEETTRMR
W MG RUMEAT#M.

¢ MEMFFRAENNERR, SEEREEE T H B ORI Bk
OA—8, NEFLBEEITTEE:

< MEMBFEANNRIN, BERWZHEITHE RS DA RN EERD
R, WhZMHEEE R NRANEZROFIRPHFEROMER, F
MR %I, BWETEHEFIHTRIE.

pisulivgiriling
L E i3 PTimer BBHF/E, PBFRIIT A AN % I 88 % Lo D U2l 52 1 85 4

R 5B E T B AR .

g 2% RTimer #BRT /G, MPFTER S5 RTimer, 71 RTimer XM N RIMHI %
BANREERELEMABEE. ZHEENE KN A EEHREER MAC
B, AR RISTE MAC Mttt .

RiEHERITHENX

LHBEEHMAHEE
HREZEBRFEBMABEBE, BARMECRTANZHENNPR

Wi MREAFRIIMAIRT, WREEEFEZHE. PMUEFEE.
MBREHEFHRERMN, BEKIILEMANEBNE DL ZRAHERKO

FiFd, MEEEER N OX R PTiner.,
MEREEENFNRIN, B LFBIMAE B OREZRD SR 5%

AF&F, N —SRAETE LB REHLEEBMABBNARER. B

MR, TRk
v MBREFRAEBHRERCEEMAESMEREK, WEK

FENEHER, PZHEREAEZHEMABRNEZEE, FEFEMNHE
B.

v WRKEEREVHRE, WML ZiED AR EXREDOFIRSY, B
Zi%im O#ER 28 PTimer, FEWODIZESBARBTEE. £F, %
REEEXR —NEENEHER, HFIEEEBREERSE.

MHBZEHEFHER
HERBEERIEBEFEES, EARMNECRATEMZHEEMEMR

W, MBEREHRIEPIEN, WREEEFIZEE. TMUEAEE.
MBRIEEFWNNRR, BERBSENAEBNEOEZRTNE R RO

T, WHZMET A R DFIRP R Zm O, FEREZEODEAESIEER

REHER.
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MPRFEEWRERG, BEEEIZEMA N BH5 DAL RR IR 50
AFIRS, WREEEFZHE, MUETRE.

HEEEMENB
LREBEREIERNEHBE, EFEER, TMEMTRE.
RERENERB

LREEHWAFTENEHELEE, EFEHE, TLMERE.
BMCE AT A E X
HBEEMAHB
LREEERIIZENMANER, EFZHEE, PUTEEE.
ABEFHETHB
LERBERWESREITHEEE, ZFUHE, FPHULMTRIE,
SEEENEHE
LEREERRATENEBRE, B3 RTiner, FHESEERSHERE.
LELENEHRB
LERERRIITRNENERE, MRS ERDL.

3.4 FH=. LXK MHELE o E R E &

3.4.1 EHRHPER

1. REFRNA
a. REIEBOAGE

FR AW Rt EHURLE(E ML b po R 5 R EREMRE R E, RN T
o F2HRE RERIERIRE. W IEEE 802.3 LA MR L F & (RIEMFE.

b. BAETAMGS
KT RIELUKF RS FR&, 1EEE BAL T B LUK MBFSIH . E %A B

HRMWED, 5IAT 125 #P AR MiRiERE. TENMEBRE, RREH
FREBHENRBEAREZEUAMNANRSHER EBAMLESSITRIE,
T B RS F Eid £ 5 RERERRT, NEBNREHENR R ER
#ITE 75%. B 125 M AT ERRESE DAY IEEE 1304 154, %
B ZARERESIMMRE: A RERARENREARLEES
R EEFEE 3] .

125 WA AMMEM L, HAREPEE T UM RS RELTHE, A
& B BAR K LR MBS E— & (Pacing):
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“EiTRFEGA R SME WA R KRR A, BEEERANRERE
EEPEREOER, ATRETEOBSIRMNEPRFZRND AL B
PR ”

“Rb A RIS EA (LT BBEME I, HPEHEH
FME n A BHRITLE A Kb, HESE nep MEHIIFSE. £ ntp A BT
th, B n+p-1 MABKAE A BWIRE TR EZ IS, FHSEITHREZEREE n
AR A 2, X F TR SRR T A nep MARRE 7

“EANMRHER, BEMNEFERUBEEHHSE p e

c. MAETHAREDERELERNITT
WAF R, BERBTETETERTRRNS. BSHHEEENT LS

Ao 2 RIFETE. i, WREER/MIEE, WHRES AL e
BK, RZIFR. BENEBET R AERPHKEREERMT RS RNEZ
(AT R . RERESE, MRS, FRORNEER FEERSK,
IR, HRIMBER/D. A THEGRER, T KMAHARFET F
HEERERE (125 HED, XMERTESERNTE . NENAERF
5/ 128 FHWH/MEMT B AR IEMIE R, RIEMASEHRERAFT 8.192 kK
frs¥(Mbps). 3 FERMEENA IPBENE, IERHHERE—KREE 3~12
F i @H(Kbps), HREIGREIEBT 99.8%.

ATRRZAH, BHUANARAERSPXATETEENAAMARE
Publ. BRIERICRE, A XREXHEA AT TR, 252 CLASS_AO,
CLASS_A1, CLASS_A2 #1 CLASS_A3., st FXIUAMFE, HEHERAMMAER
i) 125 EP 5 BIZE AL 125 %P, 500 HEP, 2 =HH 8 Z¥r. CLASS_AD F%
RETESEZHRE, XEREL 8 KHz FMEAHMMBITRIE, T
CLASS_A1 71 CLASS_A3 MK RET EMEENHE, P BiF%.

FERBTFENINGHAFPERETHENER S TEZMER, RT, ZH
HERBERRERINHEIERE BB EE. B, BIATER
HIERFEBFEHPMEFIFEE, MFRHER, KRERFREY IP BRI 4E T
, R RERKIVH IR .
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3.4.2 HFIBBKHE

FREPRET —FLLRMD R B EEEESE KENRA TR
LUK M BES R B R RH REEET KM, #i0 IP RiEsE T AR,
BB AR R P A R T RO R N A . BLARATORE, AR T —H
PRREBREEWTE. 3T 8 BWA RE-REFERERATE, T H
LR W TR I B RN A SOR AR P, BUkE K 8 EM NS/ 2
AR N . KT, BAIH DR FLEE T i K IR 7R 2 B S
AP R ER—K. ERRR, BEREFZ BEATHERE, E8 M52 E R
A BB R R TR R BRI,

a. KEARIHIR
h TR EFEMFZEHATIMERR, ERAEN TR TRUTNEEIESR,

DL M Z BRI MMERE. BMARS A 64 FIEHOREABTS EKES
F o4 MEFERAY, H8ED. BIGWTEMMEN. ERLFEP, BRR
FREMARNET, SMAENBERNZETEY. ¥ TARMmE, Byip
R REARREERT TSR, X8, BEREESMRAFTEER, U
E—e NS Mg AT EL R 2T B0 EE S ERIE S5 N
MR, URSERFHIBER, KA~ HOEL TSR EN. e,
MR REE, MEXTHOFRTRERH, FoERR.

M R FIMEREESERZ ACRBES R, R EEEXESED
WRR B R BB ERERNEE. SEEERRE SHMRASERTRER
BRI EE G, IMERIRICER S B ERRIAS BE M,

a.t MFEE

WEHZEEEERAI R B U EEMELLENRLE, MFENRE
F BTADREREMFZELBRERR. T IhEE, HusiEmliRm
B23IAT 2MAEMME, EHEM ERESHITEMF LS. bR
F, REZHMLREBRREE - IMHHBERPREESNEEETRE (Grand
Master), FrEMEEREERNEERRIRZHITHAR L. SEETERE
wEE HEREAREEBMEHRCE, FRLMr . ARRETERERER
g as B h D B OHN@BMERE, MATEE T 2REWRH B
R .
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T IMEEENE ZATIRE, ATROALENERNZE, RMNELAR
WEGERETTE, AR, AEAEENER, LHMMFHERRNREER,
B ZEMP L8 A A N AVFIZIEAT R, DURZERBA AT SRS PHER, K
ATFHHMS. XETHM LFLRNEZEEAZRY, S THINGETS, #
WRIZEEMI N L, TERIZEMR D TR,
a2 EMEHIEE

EAHBEREHEEZN, FEAIATRENNEE. BRENTEMFY
BAWOL, —EHEGEA, TEEEIEN AKRE, ZEH A XRERAS
HUAFH, BRENFTEEZNNFENARBIKE L4 ETHRT (B
125 b, 500 Mk, 2 =W 8 BW). RMTREIMENL, WREFEAST
A AMKEL, EREHNTER, WiRHARRAXT RFRLEES, BIH
HRERELHARNER. Bit, BHEAEEFERENAFNRSE, F
FONFEA B ENZRBARTRTFETR MRER, MFRAH T AR E,
B, FEELFIM.
a3 HEHEE

FERTTE S XM IEREMRTRT, RFRMERIHAERTFRURMKIE
EHADHILRFES PuE, MABFEMBCRERERRA. BT HEEHS
B i B B RE R T oK XA ISR, 7 R A AR D TR A BT R MU HE R
B5h, BT RELS (Pacing)LEIRE. ERMH N RBMRER REEENH KA.
Hik, ARBEHMBERENT.

B, REEEFROMERE B RZERERE:

B8, YRFMEIIZANGEERRE, FHRATHRER SN B TS,
BERE T R AU T TR A BN B A R B R R 5

E=5, MREFRNERES, BERITEENAPES.

F005%5, MEREFENRIER D TFRIBRERTER, WiCxEEHERE
SE¥ER: BN, ELELH.

EhE, LEEERIFANERERE, REZTEBRREE NTFREHmE
REKR, WRL, MEARIRTT AR, TN, BELLZH.
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3.4.3 ERHMBR

B FE LAPIR R B AR R, RIEBEXRMNAH, i IP BiF
HEZHERETEANE A RBAFLUARRE T F 2T AN
VAPRE: 21D W Lok g g UL REA LT F

% VoIP HiFifEF 266 FTfW, B MRZBIFEDEEER 16 F75, [
MEARM B 7 %4 100Mb/1Gb, JASIKE R 125 #8F, WEMREHHEELH B
TR 76%.
100Mbps FItRE AW B G ABREREOFETE R

5
100x107 175107 x 75% = 1171 255

24k, 1Gbps FItRIE LA HA B R RS RE K7 HOA:

9
X0 125x107° x75% ~ 11718 ZH

MR R EME FEREEENAWEEEE, W
100Mbps BJHREE LAA MAZ ML RESS SLFFHY VoIP Fi%i B b

U7 s
256+16

1Gbps B4R LUK R ZZ AL BEW SR VoIP HiA(H A

11718 ~ 3N
256+16

ERMHRET, BMREFSHEHER:

1x10° x75%
43

THHTHRGAER (FiHFH) K 125 |
L b, VoIP FTREMHE—RRF +/LEJL1 Kbps, B ERHRE N
SRS IR BB, 99%.

=~ 17,441,860bps ~17.4 Mbps

i 5 9 U T B RS SR PR T E ML ERURE LS, HiEM CLASS_A1 TX,
BP 4 ANFAMITE &, W

100Mbps RIHRIE LLA S R HLAE S 7Y VOIP M B h: 4x4=161M
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1Gbps KIPLIE UL KM ZE AL BESE LRI VOIP HBE A 43x4 =172

kY . 3, o— o 0
Eﬂﬁ%ﬁT.ﬁ¢ﬁ%%£%%%ﬁ%:lﬂ%%EéMMMWS

i&mm%xmﬂﬂcﬁﬁ$w>%ﬁ§i=wab

MR RHEMRIEXAETERZMMRCPORAENS, HiEH CLASS_A2 T3,
B 16 BT —ik, W
100Mbps FIHRE LAK AT L BE R S B0 VOIP MBE . 4x16=641

1Gbps HIHRE LUK AT B HLAESS S 751 VoIP 3B %: 43x16 = 688t

> s, e . D, pp— ° 00
EzﬁﬁﬁT,ﬁ¢ﬁ%wamm%ﬁ%=Egﬁglzumws

125*16
2

THRAFTERMER (At T3 H =10004% = 1E8

BRI K RAETHEMREARIG], Hi&M CLASS_A3 T,
B 64 4 EiATE—K, W

100Mbps (1438 LK AT B ML BE 5 32 F7 (0 VOIP TR B H: 4% 64 = 2564
1Gbps FIHRIE LUK P AT HE ML 8E9E STIH A VoIP (3B K. 43x64=2,7527if

Eﬁﬁﬁ%T,ﬁ¢ﬁi%£ﬁ%%ﬁ%=H%%;%znmms

AT RAER (G- F3) j{3125:;"64

M CLASS_A3 T2, THATT LI RS E it CLASS_A1 (B1H
MERERE) FRERKE N, FRFRRFHBAKRED, B CLASS_A3 T
KBRE—MTHBHMEBEFIL4N 4 ZH, 3T VoIP WERFER M LE
2/,

Rk AEERAEXOIMERREEE, THENORE, URER
W T RERI. WA HERERTR. BETHRERERR, LB

= 400073 8) = 41
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EEHAES-RFISH, RR LEGREFETEERS HREOHE.

ERA R S AR it sk, S0

- =272Kbps
125x10" x64

3.5 LRI : HENMEBE 4R REEE

3.5.1 ERRUHTER

1. KAHEENE
2. RUFHFA TR

AR R EHANEEFEF RS REFEAAEE, FUENRT
W FEMRE FEREMAE. WIEEE 802.3 LLAMERS RERIEMRE.
b. A BARHIELA

& TIRIE LUK 8BB4 8, |EEE fRor T LUK R A . BRA ) BH

HRMED, AT 125 mpbpaamBERAY. Z8MABAN. ARER
1452 F ) 5 B EL AR A S ALK I L F 1 S 5 B T A RSB AT KX
KT B IERSHETSH BHSRERRT, BMABNRASRENRARAEER
HI7E 75%. HF 125 WA EERARS % AR IEEE 1394 fivk, &bx
RHEB ZRREETHMARE: H-TRRARENAEEBLERES &
FRTB KRS

7 125 MES EINR R b, FARE LN T WA FASREHLITHE, A
& IR A IR ME B 9L E— 325 (Pacing). A HUBIZERBAH R 2
BT MFATE, SRR, NEBER/ TR, WHREIIHRELE L
K, RZIRK. BB I A AR R A R R H 3 A ORI L
WS, BERARE, WERE/D, WESRNERN: ARANEE,
MIEEMA, HRESMREBAS. HTREETE, HHLANFRAERET
BAEOAERL (12558, XRIEMR TIEFERKFERIR.

B TR SRS ROEE, $H “UAMMNFZEMHRBRTE” F
FE 2 8] B T R B (R BB AE AR R BB IR T — M R IKE R AR 0
Fik. T 8 WA RE—REEOEERRT S, b HEARE IR
MERFE SRR RS, BLEX 8 ERHEHHEEATERE. K,
ZERFERB R SHAEROREEEE MR AREROERT A HA—

45



Je sty A A IS Lk & Residential Ethemet 3¥RBIFT 57 &

Ko BRR U, BELRMEFZ EHITHERE, EENFZEBARS SR SER
EERBFREK,

REBBRGE, TF “LIKMMSZ BRHREETE” 53T Ewrg
&, BE 64 MRAEAMA HFE—ERA—BOL. S TREROR, PHRE
SRFE P AR 0 Z AR P (0T 2 A, R A ZAMEAN. EEEE
KW, EENERT RBEE, BERRSEL TR R ERE M
AR, Bl R, MEEL ML, SERRKKRERT AT AR RAE,

AT RERS EH OB R A WK LB ERMH, W0 VoIP MFILEHTRE.
c. MERREFRELZBHMTT
TR CLCKMPZ BRI R ik BARTRIF R TSI TR

BEXRAL, W VolP ML REMNARHE, BHFREZERIXHHMERE
A . EHUCKRBTRAN 126 fEAPKE, RAEEERAT
MBRESFWMAESHRATHN IEEE 1394 RE: RH, BFHLUKHEH
FRE P HIERARBAA T £ LURF B 443X IEEE 1394 . B,

—ANFRY BT RERBCUF VoIP R HE RAIFN, WA IZRBIRITFIE
XfFgEnEER (IFEEFMAVAMTERE ST,

TFH “DARRMFZ BRI WREEITE" R T AR ENEERRA
e, BREZEEESERAEE LRIEEENETIRR. ER, ZH%
A BERE-ERAMRTHRE, XEAMTRAM, NItEFEEEAH
AERZETNREREIEE. R, AREERE TR EENRERD
BRE. ATBEASEMNRAETRERHERNBRPIUE, FEHAR—FRL
EEFEERHNARETR.

3.5.2 HH B R

AT FERIAE R B IEE T K RN B EREAER, ARHEET —
MEENMERE A ERARERE AENABEERAIRERREHEETRER
KEEERPMEY, BRAAZEZHEERKER LRTERTBEF X, A
e, AEHZBESERE-LRBHREMIE FEFAMEERM, N
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