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MO PAU

Trudc su phét trién nhanh chong cua coéng nghé, dic biét 13 yéu ciu ngay
cang gia ting trong viéc tich hop song song nhiéu dich vu trén cung 1 thiét bi.
Trong khi d6, hau hét nhitng thiét bi st dung cong nghé SDH trudc diy khong thé
dap tmg duogc. Su ra doi cua cong nghé NG-SDH 14 bude cai tién duwa trén nén tang
SDH, nhim muc tiéu giai quyét van dé& néu trén. Cac thiét bi NG-SDH khong chi
cung cép dich vu SDH va PDH thong thudng, ma con tich hgp thém céc dich vu
Ethernet/IP. Diéu nay cho phép nguoi ding st dung linh hoat nhiéu dich vu bd sung
nhu EoS trén cung 1 thiét bi trong mang truy nhap.

Pé lam duoc diéu do, cong nghé¢ NG-SDH da chuin hoa tao ra cac nut
MSPP. Mot sd hing 16n di dau vé viéc cung cap cac thiét bi MSPP nhu ECI,
Fujitsu, ALU, Siemen, Tejas... Cu thé trén hé théng dang str dung s6 luong 16n céc
dong thiét bi ALU1642; BG20; HIT7020, TJ1400...

Nhiing thiét bi ké trén da va dang dugc sir dung rong rai trén hé thong vién
thong. Tuy nhién, cac thiét bi déu 1a thiét bi nhap ngoai, vong doi san phém phu
thudc nhiéu vao nha san xuat. Khi xuat hién sy ¢d hong hoéc, gap rat nhiéu kho khin
trong cong tac sita chita, khic phuc. Do d6, viéc nghién ciru ché tao thiét bi co tinh
nang k¥ thuat twong duong véi nhitg dong thiét bi ké trén 13 ndi dung can thiét.

Véi nhitng 1y do ké trén, t6i dd chon dé tai luan van 1a: “Thiét ké ché tao
thiét bi truyén din quang NG-SDH da dich vu wng dung vao mang truy nhip
ciia h¢ thong vién thong”.

Muc dich nghién ctru

Thiét ké hoan chinh thiét bi truyén dan quang NG-SDH da dich vu ting dung
vao mang truy nhap cta hé thong vién thong dap ung tinh ning chi tiéu ky thuat
tuong duong va cho phép thay thé cac dong thiét bi nhap ngoai ké trén.

Luan van dugc chia [am 3 chuong:



Chuwong 1 Téng quan vé cong nghé truyén din NG-SDH

Trinh bay tong quan vé cong nghé NG-SDH, nhiing giao thirc then chét duoc
st dung trong d6. Khao sat vé mang truy nhap va dong thiét bi truyén din quang
NG-SDH da dich vu dugc st dung trong mang truy nhap.

Chuong 2 Thiét ké xay dung thiét bj truyén din quang NG-SDH

Nghién ctru d& xudt chi tiéu tinh ning cta thiét bi truyén dan quang NG-SDH
dua trén bang chi tiéu k¥ thuat cta cac dong thiét bi nhap ngoai dang duoc st dung
trong mang truy nhap da dich vu ciia hé théng vién thong.

Phan tich va xay dung phuong an thiét ké thiét bi. Tién hanh thiét ké phan
ctng thiét bi va xdy dung phan mém quan 1y diéu khién thiét bi truyén din quang
NG-SDH.

Chuwong 3 Po kiém va danh gia chi tiéu ky thuit ciia thiét bi truyén din
quang NG-SDH va wng dung trén hé thong vién thong

Sau khi ché tao thanh cong thiét bi theo diing phuong an thiét ké phan cing
va phan mém. Tién hanh xay dung kich ban do va kiém tra cac chi tiéu k¥ thuat cia
thiét bi sau khi ché tao hoan chinh. Do kiém va danh gia két qua thir nghiém.

Trong qué trinh nghién ciu, hoc vién ludn cé gang bam sat cac tai liéu khoa

hoc. Nbi dung chi tiét caa luan van s& duoc trinh bay dudi day.



Chwong 1- TONG QUAN CONG NGHE TRUYEN DAN
NG-SDH

1.1 Giéi thiéu chung vé cong nghé NG-SDH

Trong sy phat trién cta cic hé théng vién thong giai doan hién nay, mang
truyén din quang dong vai trd quan trong trong viéc xdy dung mot hé thdng truyén
tai 161 dung luong 10n va téc d6 cao, cho phép cung cip da dich vu trén mot nén
tang truyén dan trong suét. Nhitng nim gan day, su phat trién manh mé cua khoa
hoc va cong nghé trong linh vuc dién tir vién thong va cong nghé thong tin di tao ra
nhimg budc nhay vot vé cong nghé truyén dan quang. Cac san pham thé hé moi
trong linh vuc truyén dan quang lién tuc duoc cac hang cung cap thiét bi vién thong
trén toan thé gidi ning cip, thay d6i va phat trién, dap Gmg cac nhu ciu ngay cang
tang vé bang thong, loai hinh va chat luong dich vu. Mang truyén dan quang vé co
ban duoc phan 16p rat rd rang duwa trén dung luong truyén tai va cong nghé sir dung.
Trong md hinh mang truyén din quang hién nay, 16p truyén tai 18i str dung cac cong
nghé truyén dan quang OTN va DWDM thuong duoc tng dung cho cac truc luu
lugng dung luong 16n xuyén sudt, 16p truy nhap thuong st dung cac cong nghé
truyén tai tbc do thip hon nhu SDH, NG-SDH, sir dung gom cac ludng luu lugng
tdc d6 thap thanh cac ludng luu luong toc d6 cao dé ghép vao tuyén truc.

Mot s6 xu hudng phat trién ciia dich vu vién thong dugc cha ¥ nhu: Su bung
nd cua cac dich vu trén Internet; su tich hop dich vy trén cung thiét bi; kha nang di
dong va chuyén ving; yéu cau vé QoS theo dich vu ma nguoi ding yéu cau. Chinh
vi thé co thé thiy xu hudng sir dung dich vu trén thé gidi s& phat trién ngay cang
cao theo nhu cau ngudi dung... Diéu nay dan t6i cac thiét bi duoc sir dung déu phai
dap mg cong nghé hién dai, dung luong 16n, chat lugng cao, khai thac don gian,
thuan tién va mang lai hiéu qua kinh té...

Trong khi do, cong nghé SDH trudc day bdc 16 nhiéu han ché do su bo hep
vé tbe do cling nhu kha nang tich hop dich vu. Chinh vi thé cong ngh¢ NG-SDH

dugc phat trién dya trén nén mang SDH hién tai, 12 mot co ché cho phép truyén dix



lidu & tbc do cao, biang thong rong va tich hop dong thoi cac dich vu truyén thong
va cac dich vu méi trén cting mot mang ma khong lam anh hudng 1an nhau.

Diéu quan trong nhit & NG-SDH Ia sy phat trién mét s cong nghé moi trén
nén tang SDH truyén thong ma khong thay ddi cau triic mang sén c6, von da twrong
t61 hoan thién bang cach bd sung mot sb thiét bi phan cing va cac thu tuc ciing nhu
giao thirc mé&i. Chinh vi diéu d6 NG-SDH cho phép bd sung cac dich vu méi va kha
nang truyén tai déng thoi nhiéu loai dich vu khac nhau trong cung mgt moi trudng
bang cach lap dat thém cac MSPP & nut truy nhap ca hé thong SDH hién c6. Piéu
d6 dong nghia véi viée khong can lap dit mot mang chong lap hodc thay doi tat ca
cac nit hay soi quang. Do d6 di cat giam dugc chi phi trong lp dt trién khai cong

nghé NG-SDH trén hé thng vién thong.

PDH

Ethernet
i)
e

Mapping in Frames

GFC e~ - novw oo o SOPRTIENE o 3 GFC
SIVEAT Jevvooonnn Virtual Containers Transpot 5| VCAT
EF LCAS beoomm oot Bandwidth management S| Lcas
SDH_]Fats, Sechons | 7opy ]| SDH | Pathe,Sechony) soi
| J
_ Clients SDH NG 0 Existing SDH/SONET SDHNG |  Clients
s g SOHNG * L

Hinh 1.1: Téng quan mang truyén din ng dung cong ngh¢ NG-SDH
Nhu cau phat trién cia NG-SDH chinh 13 mong muén tim ra mot phuong
thirc don gian c6 kha ning thich ing véi bat ky giao thuc dit liéu goi nao va co thé
st dung bing thong hiéu qua. N6i cach khéc 12 cAn mot 16p giao thuc thich tng va
mot co ché sap xép méi dé diéu khién viée sir dung bang thong. Tl d6 tao nén tinh
linh hoat, mém déo va hiéu qua trong tich hop nhiéu dich vu cia cong nghé NG-

SDH duoc trinh bay & hinh 1.2.
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Hinh 1.2: So d6 ing dung ciia dich vu théng qua cong ngh¢ NG-SDH

Nhu trén hinh 1.2 ta thiy, cac dich vu khac nhau nhu Mobile, 3G, VoIP trén
nén tang IP va truyén tai trén nén tang cong nghé NG-SDH. Mot s6 dich vu ma NG-
SDH cung cép bao gém: Dich vu dit 1i¢u goi, dich vu sir dung giao dién TDM va
mot sd chire ning mai.

Véan d& mau chét dé cong nghé NG-SDH dap tmg duoc bai toan tich hop
dich vu d6 chinh 1a bd sung 3 giao thitc chinh: Thu tuc déng khung tong quat GFP,
ky thuat lién két chudi a0 VCAT va co cdu diéu chinh dung luong tuyén LCAS.
Nhitng giao thic ké trén dd dugc ITU-T chuan hoa boi cac tiéu chuin
G.7042/Y.1303, G707, G7042/Y.1305.

- Giao thirc GFP cung cip thu tuc déng goi khung dir liéu ¢ luu luong khac
nhau (Ethernet, IP/PPP, RPR, kénh quang..) vdo cic phuong tién truyén dan TDM
nhu 14 SDH hoic hé thdng truyén tai quang OTN.

- Giao thic VCAT cung cép nhitng thi tuc cai dat bang thong cho kénh, cho
phép mém déo hon so voi nhimg tha tuc 4p dung trong hé théng truyén din TDM
trude do.

- Giao thurc LCAS cung cép thu tuc bao hiéu dau cudi téi dau cubi dé thuc
hién chirc ning diéu chinh déng dung luong bing théng cia cac két ndi khi sir dung

VC. Bén canh d6 con mdt sé giao thirc hd tro khac.
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Hinh 1.3: Cac giao thirc dwoc st dung trong NG-SDH
1.1.1 Giao thirc dong khung GFP

GFP 1a mot ky thuat dong khung duoc dinh nghia trong ITU-T G.7041, cho
phép 4nh xa céc tin hiéu tir khach hang & cic 16p cao hon c6 do dai thay d6i qua
mang truyén tai nhu OTN, SDH/SONET hoic PDH.

GFP 12 mot thuat ngit chung, d6 1a sy xép chong cua hai hudéng: Ddi véi
huéng cia 16p dudi GFP cho phép sir dung bét cir kiéu cong nghé truyén tai nio,
mic du hién tai chi chuan hoa cho SDH va OTN. Con hudng cho 16p phia trén, GFP
hd tro nhiéu kiéu goi khac nhau nhu Ip, khung Ethernet, khung HDLC nhu PPP.

Giao thirc dong khung GFP lam tuong thich mot 1u6ng dir liéu trén nén mot
khung dén ludng dit liéu dinh hudéng byte bang cach sip xép cac dich vu khac nhau
vao mot khung ¢ muc dich chung, sau d6 khung nay dugc sip xép vao trong cac
khung SDH da biét. Chinh diéu nay cho phép wu diém hon & viéc phat hién va sta
16i va cung cp hiéu qua st dung bang thong 16n hon so véi cac thu tuc dong goi

truyén thong.

Ethernet MSPP i SDH/Sonet 1 MSPP 1 Ethernet
1 1 1 1
packets Source Sink
1 1
Port 1 Port 1
11 1 1 11T
Port 2 - — — - D]_..Lo Port 2
: _.( STM-n/OC-m @_’
1IN 1=
I i B L Lororn
quiss GFP GFP Tx
mapper demapper  Queues
Encapsulating — /‘>De-encapsulating
Mapping —~ > Demapping

Multip\exing-\lT ransmission Ve Demultiplexing

Hinh 1.4: Qua trinh sip xép ciia GFP



Céu trac khung GFP duoc trinh bay nhu hinh 1.5, gdm nhirng thanh phan co

ban: mao dau 101; mao dau cua tai tin; mao dau cua 1 s6 tinh nang mo rong; phan tai

tin; chudi kiém tra khung (FCS).
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Payload: Space for the framed PDU

03x: Fiber Channel (GFP-T) pFCS. Payload FCS

04x: FICON (GFP-T)

05x: ESCON (GFP-T)

06x: Gjgabit Ethernet (GFP-T)

08x: MAPOS (GFP-F)

09x- DVB (GFP-T)

0Ax: RPR (GFP-F)

0Bx: Fiber Channel (GFP-F)

0Cx: Async Fiber Channel (GFP-T)

+n+d

Hinh 1.5: Céu tric khung GFP

GFP c6 hai phuong phép sap xép dé thich ing cac tin hiéu khach hang vao
trong khung SDH: GFP sap xép theo khung (GFP-F) va GFP trong subt (GFP-T).
a. GFP-F: GFP-F sir dung co ché hiéu chinh 16i mao dau dé phan tach khung

GFP nbi tiép trong dong tin hiéu ghép kénh cho truyén dan.

1 Packets Ry
1 queues

SAN, Fiber Channel

Encapsulation —— Mapping —— Multiplexing

Sink

R |- . ‘.
I i 2
10 Ol <
1 c
-o—-( STM-n/OC-m ( o
1 1 f;’
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mapper : - HIIII | H | H\]E;I |_' : demapper : z
- e o oo \ [ L L L ] o %

Submultiplexing ciD

Demultiplexing —— Demapping —— Dencapsulation

Hinh 1.6: Quy trinh dong khung dir liéu trong giao thirc GFP-F

Do d¢ dai tai GFP la thay ddi nén co ché nay doi hoi khung tin hiéu khach

hang dugc dém toan bo lai dé xac dinh d6 dai truée khi sa'ip xép vao khung GFP.

Toan bd cac gobi dit lidu tir khach hang dugc dua vao khung GFP-F cu thé:

- Cac loai dir liéu nhu Ethernet, PPP va DVB duoc xép hang doi dé anh xa.

- Mot s6 loai ma co thé dugc bo bét dé giam kich thude truyeén.



- GFP-F cung cip phan kénh phu vao 1 kénh duy nhit cho cac ngudn cé toc
d6 thap.

Do d6 GFP-F van chuyén hiéu qua hon, tuy nhién quy trinh doéng goéi & hinh
1.6 lam ting d6 tré, lam cho GFP-F khong phu hop véi cac dich vu nhay cam véi
thoit gian.

b. GFP-T: Tin hiéu khach hang cb dinh dwogc sip xép truc tiép vao khung
GFP c6 d6 dai xac dinh trude (sip xép theo ma khdi cho truyén tai trong khung
GFP, hién thoi chi méi dinh nghia cho ma 8B/10B trong chuin G.704.1 ITU-T).
Quy trinh dong goi cua giao thirc GFP-T dugc mo6 ta ¢ hinh 1.7.
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Hinh 1.7: Quy trinh dong khung dir li€u trong giao thirc GFP-T

Céc tin hiéu tir khach hang dugc 4nh xa thanh cac khung GFP c6 d6 dai cb
dinh va dugc truyén ngay 1ap tirc ma khong can doi nhan toan bo géi dir lidu.

1.1.2 Ky thudt ghép chudi dgo VCAT

Ghép chudi 1a qué trinh gom bing tan cua X tai (C-i) thanh mot tai co bang
tan 16n hon, qua trinh nay cho bang tan 16n gap X lan C-i. Céc tai ghép chudi trong
mang duogc xur li nhu nhitng tai riéng bi¢t va doc 1ap, do d6 nha khai thac mang
truyén tai co thé tu do thyuc hién chirc ning ghép chudi ma khong s¢ anh hudéng dén
hé théng dang sir dung hién tai. C6 hai phuong phap ghép chudi:

- Ghép chudi lién tuc: 1a phuong phap ghép ndi truyén thdng duoc dinh nghia
trong G.707, cac container ké can dugc két hop lai tao cac tai 16n hon va truyén qua
mang SDH nhu 14 mot container tong. Do cac tai nay khong bi phan chia thanh céc

phan tai nhé hon trong qué trinh truyén din nén tat ca cac NE déu phai c6 chuc



ning ghép chudi, kha ning nhin ra va xir 1y container dugc ghép ndi. Vi vay
phuong phap ghép chudi lién tuc thiéu tinh mém déo trong viée st dung bang thong
1am cho viéc truyén dit liéu khong c6 hiéu qua, khong dem lai d6 min bing tin phu
hop cho cac cong nghé phi két ndi va huéng géi nhu IP hodc Ethernet.

- Ghép chudi do: 1a qua trinh truyén tai cac VCAT riéng 1¢ va nhom chung
lai tai diém cubi cta ludng truyén dan. Do dé, chirc ning ghép chudi chi can co tai
thiét bj dau cudi ludng. Co ché ghép chudi 4o cung cdp kha ning khai thac tai
SONET/SDH hiéu qua va mém déo. Co ché nay pha v& gidi han do su phén cap tin
hiéu truyén dan dong bd SONET/SDH duoc thiét ké cho tai PDH. VCAT sap xép
C4C tai trong container ddc 1ap vao trong mot lién két ao. S6 container bat ky co thé
nhém lai duge véi nhau dé cung cép dd linh hoat cia bang thong tdt hon so véi
cach ghép ndi truyén thdng, cho phép gia ting d6 min bang tan trén ting khdi VC.

Giai phap ghép chudi 4o chi duoc yéu cau tai cac node nguén MSPP, tai day
VCAT tao mot tai lién tuc béng X 1an VC-n. Tét ca cac VC thanh vién déu duoc guri
dén node nguén MSSP mot cach doc lap, trén bat ki luéng roi nao néu can thiét. Do
d6 néu mot tuyén hodc mot node bi sy ¢b thi két ndi chi bj anh huong tung phén va

day chinh 1a mot cach cung cép dich vu bao vé sur dung VCAT.

MSSP SDH/SONET MSSP
Source Sink node
SEQ=0 i
Rate Adaption, q Q DRZEJS::_{;H
Mapping. H vC3 v t,-125
Segmentation 25% H #0 ) : ‘i) s

—_—
VC Group Contiguous Payloads

Hinh 1.8: Qua trinh ghép chudi 40 VCAT
Tai dich, tat ca cac VC-n duge nhom lai, theo céac chi thi cung cép boi byte
H4 hodc K4, va cubi cung dugc phan phat dén dia chi. Do cac VC thanh vién duoc

phéat di mot cach doc 1ap va co thé trén cac ludng khac nhau vai d6 ton tai tré khach
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nhau gita cac VC. Do vay, MSPP dich phai bu tré chénh léch nay trudc khi nhom
tai va phan phat dich vu. Cac tham s6 cia VCAT 14 bo chi thi da khung MFI (Multi-
Frame Indicator) va sb thit tr SQ (Sequence Number). Cu thé ciia qua trinh ghép
chudi 40 VCAT dugc mé ta ¢ hinh 1.8.

Béang 1.1: So sanh hiéu qua sir dung cac dich vu khi c6 va khong ding VCAT

Hi¢u qua stir dung khong | Hi€u qua st dung dung
Dich vu
dung VCAT VCAT

Ethernet (10 Mbit) VC-3 --> 20% VC-12-5v --> 92%
Fast Ethernet (100 Mbit) VC-4 --> 67% VC-12-47v --> 100%
ESCON (200 MByte) VC-4-4c --> 33% VC-3-4v --> 100%
Fibre Channel (1 Ghit) VC-4-16¢ --> 33% VC-4-6v --> 89%
Gigabit Ethernet (1000 Mbit) | VC-4-16¢ --> 42% VC-4-7v --> 85%

Mot s6 wu diém khi stir dung VCAT:

+ Hiéu qua: Cac kénh VCAT duoc dinh tuyén doc 1ap théng qua mang SDH
va sau do dugc nhom lai tai nat dich, do vay loai tror duge viéce tac nghén va sur
dung hi€u qua bang thong.

+ C6 khad ndng mé réng: VCAT cho phép bang thong thay ddi phu hop véi
sy tdng giam nho cia nhu cAu. Dua trén toc do dix lidu mong mudn, cic kénh VCAT
c6 thé thay d6i dé phu hop véi bang thong sir dung va tranh duoc su lang phi.

+ Tinh twong thich: Chi c¢6 cac nut ngudn va dich can nhin ra VCAT, cac
nut con lai cia mang SDH trong mang khong can biét vé cic nhom ghép ndi 4o nay.
Do d6 VCAT duoc truyén thiang trong mang SDH va lam viéc trén cac mang sin.

+ Duy tri dich vu: Trong cac nhém VCAT, mdi kénh co thé dugc dinh
tuyén khac nhau trén mang, néu mot kénh ¢o sy ¢d, cac kénh khic van lam viéc
binh thuong. Do do néu mot lién két bi su ¢d thi chi ¢6 mot kénh nhanh trong nhom
VCAT bi mét nhung lién két dir liéu van tiép tuc cung cap dich vu véi bang thong

bi giam xuodng.
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1.1.3 Co ché diéu chinh dung lwong | CAS

Nhu da trinh bay ¢ trén, ghép chudi 40 duoc thuc hién dé tao nén nhirng tai
€6 dung luong khac nhau. Mac du mot ) luong tai ghép chudi da dugc xac dinh
truéc cho phan 16n tng dung nhung thuc té van can phan phat dong mot sd tai cho
mot vai ing dung cu thé. LCAS da duoc chuin hoa trong ITU-T G.7042, dugc thiét
ké dé thuc hién chuc nang trén. LCAS c6 thé dua thém hodc loai bé mot sb tai
thanh vién trong mot VCG, do d6 str dung lugng bang tan hiéu qua hon ma khong
lam anh huéng dén dir lidu duoc truyén tai.

LCAS la mot giao thire bao hiéu thyc hién trao ddi ban tin giita hai diém két
cudi VC dé xac dinh sb luong tai ghép chudi. V&i yéu cau cua ngudi sir dung, sb
luong tai ghép chudi cé thé ting/giam phu hop véi kich thuée luu luong trao ddi
nham tdi wu bang thong.

Pic tinh nay rat hitu dung dbi véi nha khai thac dé thich Gng bang tan thay
d6i theo thoi gian, theo mua...giita cac bd dinh tuyén.

Co ché hoat dong cua LCAS dya trén viéc trao d6i goi diéu khién gitra bo
phét (So) va bd thu (Sk). Mbi géi diéu khién s& mo ta trang thai cua tuyén trong goi
diéu khién ké tiép. Nhitng thay doi nay dugc truyén di t6i phia thu dé bo thu co thé
chuyén téi cau hinh maéi ngay khi nhan dugc no. Goi diéu khién gém mot loat cac
truong danh cho nhiing chic ning dinh trudc va chira thong tin tir bd phat dén bo
thu ciing nhu thong tin tir bo thu dén bo phat.

1.2 Kién tric mang truy nhap st dung cong nghé NG-SDH

Thong thuong mang truyén din quang cua hé thong vién thong duoc phan
chia thanh 3 16p: 16p 161, 16p bién va 16p truy nhap.

Ttr hinh 1.9 ta thdy ddi véi mang truy nhap trong hé théng SDH s& dam bao
ludng c6 tde @6 thap, chi yéu 1a giao dién STM-1 va PDH. Giai phap dé thyuc hién
nang cap tir mang SDH tré thanh mang NG-SDH, chinh 14 bo sung thém céc thiét bi
MSPP. Tai d6, céc thiét bi st dung ngoai viéc cung cip dich TDM truyén thong nhu
SDH hay PDH, con bo sung thém cac giao dién goi nhu Ethernet 16p 1, 16p 2,
MPLS-TP, GigE, Fiber Channel hoac DVB. Sir dung cac giao thirc GFP, LCAS va
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VCAT trong déng goi va diéu khién bang thong dich vu. Giao dién quang dbi véi
nhing thiét bj nay thudng s& c6 toc do tir STM-0/STS-1 dén STM-64/0C-192.

National Backbone

STM-16

Primary Network

w - . Access Network

" STM-1 or PDH

Hinh 1.9: M6 hinh phén chia mang truyén din quang

Khao sat trén mot mang truy nhap thi két qua cho thdy rang sé lugng cac
thiét bi truyén dan MSPP 1a kh4 16n. Chu yéu la thiét bi nhap ngoai cua cac hing
ECI, ALU va Tejas. Cac thiét bi nay c6 chung loai da dang, dung luong tir 2,5G dén
10G, cung cép cac dich vu TDM va Ethernet 16p 1, 16p 2, MPLS-TP. Sé liéu théng
ké chung loai, s lugng trang thiét bi truyén din quang NG-SDH dang dugc van
hanh, khai thac trong hé thong khao sat nhu sau:

Bang 1.2: Théng ké chiing loai va so lwong thiét bi nhap ngoai dang hoat dong

trén mang truy nhip khao st ciia hé thong

H¢ diéu hanh Loai thiét bi Chiing loai S6 lwong

1626LM WDM 41

1660SM 58

1662SM 1

1646SM SDH 11

ALU 1642EM 12
1642EMC 26
Tong 149

TV1420 16

SDH

TV TV1464 8
Tong 24

XDM1000 1

EMS: XDM900 SbH 8
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H¢ diéu hanh Loai thiét bi Chiing loai So lwong
MPT XDM300 1
XDM100 25
NPT1200 115
ECI EMS: NPT1030 28
APT BG40 2
BG20 76
EMS: SDM16 SDH 3
Syncom
Tong 259

Thiét bi truyén dan quang NG-SDH truyén tai cac dich vu thoai, truyén sb
lidu, truyén hinh két ndi giita cac don vi sir dung. Tur s6 liéu théng ké & bang 1.2 ¢6
thé thdy, sd lugng 16n cac thiét bi truyén dan toc do thap (2,5G) nhu BG20 va
1642EM/EMC van dugc sir dung trén mang ludi dé cung cip dich vu t6i cac don vi
dau moi nho hon.

1.3 Thuc trang nghién ciru va san xuat cac thiét bi truyén din
guang NG-SDH ¢ Viét Nam

Nhu d3 dé cap O trén, hién nay trén hé¢ théng da va dang dugc trang bi $6
lugng 16n céac thiét bi truyén dan quang NG-SDH. Pic biét & mang truy nhap, giai
phap duoc sir dung chinh 13 bd sung cac ntit MSSP dua trén mang truyén din SDH
truyén thong. Tuy nhién, tit ca nhiing thiét bi ké trén déu la nhiing thiét bi nhap
ngoai cia cac hing 16n nhu ECI, Fujitsu, ALU, Siemen. Tejas... ma cu thé 1a cac
dong thiét bi ALU 1642; ECI BG20; HIT 7020; NPT 1030, TJ1400...

Nhitng thiét bi ké trén dd va dang duogc sir dung rong rai trén hé thong vién
thong. Tuy nhién, cac thiét bi déu 1a thiét bj nhap ngoai. Kha ning bao dam k¥ thuét
trén mang ludi rat kho khian do hau hét cac thiét bi da hét khdu hao va khong con
nhan duoc su hd tro k§ thuit cia cac hing cung cap thiét bi. Do d6 viéc nghién ctru
thiét ké ché tao thanh cong thiét bi truyén ddn quang NG-SDH thay thé cac thiét b
hién c6 trén mang truy nhip dong vai tro rit quan trong trong viéc nang cao kha
nang 1am chu trang thiét bi, gop phan ting cudng su chi dong trong bao dam ky

thuat cho trang bi, giam thiéu cac yéu t6 phu thudc vao cic doanh nghiép nudc
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ngoai, va cac hing cung cip thiét bi vién thong. O Viét Nam, chua c6 doanh nghiép
nao san xuat thiét bi truyén dan quang NG-SDH, ma chu yéu 1a nha phan phéi cho
cac hang thiét bi 16n dé cung cap giai phap va thiét bi trén hé thong.

1.4 Két ludn chwong 1

Chuong 1 d3 néu ra nhitg vin dé vé tong quan vé cong nghé truyén dan
NG-SDH. Khai quat nhimng k¥ thuat then chdt cia cong nghé NG-SDH. Ngoai ra,
con trinh bay kién tric mang truy nhap ung dung cong nghé NG-SDH. Néu ra thuc
trang nghién ctru va san xuét thiét bi truyén dan quang NG-SDH ¢ Viét Nam.

Nhu vay trong chuong 1 d3 khéi quat 1én dugc cac van dé k¥ thuat lién quan
dén cong nghé NG-SDH, théng ké cac dong thiét bi dang dugc sir dung & mang truy
nhap da dich vu cta hé théng vién théng, 1am co s& 1y thuyét cling nhu 1am cong cu

tham chiéu, so sanh dé thiét ké duoc thuc hién chinh xac va thanh cong.
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Chwong 2 —- THIET KE XAY DUNG THIET BI TRUYEN
DAN NG-SDH

2.1 Nghién ctru xdy dung va d& xuit chi tiéu tinh ning caa thiét bi
truyén din quang NG-SDH

Pé xay dung va dé xuat chi tiéu tinh niang cua thiét bi, trudc hét can phai
nghién ctru, khao sat tinh ning ky thuat cua cac dong thiét bi nhap ngoai twong
duong dang duoc sir dung trén hé thong. Cu thé 13 phan tich, so sanh chi tiéu tinh
nang k¥ thuat ciia 2 thiét bi d6 1a ALU 1642 ctia hiang Acatlel, BG20 cua hang ECI,
va HIT 7020 ctia hang Siemens.

Déi voi timg thiét bi ké trén thi phan tinh ning va chi tiéu k¥ thut cu thé
dugc tham khao & tai liéu [1], [2], [9]. Bang so sanh tinh ning k¥ thuat cu thé cua 3
loai thiét bi ké trén duoc trinh bay & bang 2.1.

Bang 2.1: Chi tiéu, tinh ning ky thuit cac dong thiét bi truyén din NG-SDH

nhap ngoai

ALU1642 BG20 HIT 7020

- Giao dién cung cap:8 x El,
2 X STM-1, 2 x STM-4 va 8
x Ethernet 10/100/1000.

- Dich vu EoS dap trng muc:
VC-12/3/4; cung cip dich
vu E-line va E-LAN;

- Giao thure bao vé SNCP va
MSP 1:1;

- Chia sé dir li¢u va tich hop
v6i cac thiét bi MSPP khac.
- St dung giao thuc GFP-F,
VCAT, LCAS;

- Nguén cung céap: 48 VDC.

- Giao dién: 18 x STM-1
va 3 x STM4; 252 x
E1,18 x E3, 18 x DS-3;

- Giao dién data:
10/100/1000 Mbps, EoS,
EoP, IP, MPLS;

- Ho tro Ethernet Layerl
va Layer2;

- Ngudn cung céap: 40
VDC + 75 VDC,;

- Giao dién: STM-1,
STM-4, 8 x 2 Mbit/s, 4
x Fast Ethernet;

- Ho trg Ethernet Layer
2;

- Giao thtc st dung:
GFP, VCAT, LCAS;

- Giao thiac bao vé:
SNCP, MSP, phan cing.
- Kich thuodc: rack 19

inch.
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Dbé xuit mot sd yéu cAu cta thiét bi NG-SDH can nghién ctru, ché tao:

- Thiét bj c6 thé duoc sir dung nhu thiét bi ghép kénh dau cudi (TM), thiét bi
xen 1€, bd 1dp tin hi€u hodc bd két ndi chéo. Thiét bi c6 thé ciu hinh linh dong, co
thé trién khai trong nhiéu mé hinh mang khac nhau.

- Thiét bi c6 phan cimg nhé gon, két cdu chic chin, sir dung cac giao dién
theo cac chuan chung cho thiét bi truyén din, dé thao tac trong khai thac str dung.

- Thiét bj c6 kha ning 1am viéc trong diéu kién lam viéc twong tGng véi dong
thiét bi ke trén.

- Thiét b 6 tinh ning va chi tiéu k§ thuat trong duong véi cac dong thiét bi
ké trén, cho phép thay thé hoan toan & cac nut trong mang truy nhap ctia hé thong
vién thong.

Tur d6, dé xuét cac chi tiéu ky thuat cua thiét bi can ché tao cu thé 1a:

2.1.1 Chi tiéu kj thudt chung ciia thiét bi

Tir bang 2.1 ta s& xdy dung bang chi tiéu k¥ thuat chung cia thiét bi bao gdm
cac giao dién quan 1y, ngudn cung cap va dong dién tiéu thu, kich thudc va trong
luong cua thiét bi sau ché tao. Cu thé duoc trinh bay & bang 2.2 dudi day:

Bang 2.2: Chi tiéu k¥ thuit chung ciia thiét bi

STT Tham s PVT Chi tiéu Ghi cha
1 Ngudn cung cap VDC 36 dén 72
2 | Dong tiéu thy, 16n nhat A 3
3 Giao dién quan ly console USB
4 Giao dién quan 1y mang Ethernet
L s 3 Telnet/CLLI,
5 Phan mém quén 1y phan to
SSH/CLI, Web

Kich thudc cuc dai (Rong x Sau x rack 19 inch,
6 mm 483 x 375 x 44

Cao) 1U

Trong lugng, 16n nhat kg <8

Nhiét do lam viéc °C 0+50

Po am lam viée, cuc dai % 95
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2.1.2 Chi tiéu ky thudt cua giao dién E1
Sau khi can nhic chi tiéu ky thuat cua cac thiét bi nhap ngoai dugc trinh bay
& bang 2.1. S6 luong cong E1 cua thiét bi 1a 21 cong, dap Gmg yéu cAu mit na xung
theo tiéu chuan G.703 va tbc d6 truyén dan 1a 2048 Kbps. Chi tiéu k¥ thuat cu thé
cua giao dién E1 dugc trinh bay ¢ bang 2.3 dudi day:
Bang 2.3: Chi tiéu ky thuat cua giao dién E1

STT Tham s6 DVT Chi ti¢u Ghi chd
1 | S6 giao dién E1 Cong 21
2 Mat na xung G.703
3 Téc d6 truyén dan Kb/s 2048 + 50 ppm
4 | Troé khang Q 120 Can bang
5 | VT2/TU12 Map/DeMap Mode Bit Asynchronous

2.1.3 Chi tiéu ky thudt cia giao dién Ethernet
Céc k¥ thuat then chét ciia cong nghé NG-SDH nhu LCAS, GFP, VCAT sé&
dugc xdy dung trong chi tiéu k¥ thuét cua giao dién Ethernet. Trong d6 s giao dién
Ethernet cua thiét bi 1a 8, giao thic dong khung duoc st dung 1a GFP-F theo chuan
G.7041. Cuy thé duoc trinh bay & bang 2.4 dudi day :
Béang 2.4: Chi tiéu ky thuat cia giao dién Ethernet

STT Tham s6 PVT Chi tiéu Ghi chu
1 S6 giao dién cong 08
2 | Toc do Mbps 10/100
3 | Tiéu chuén ap dung IEEE 802.3
4 | Loai dau ndi RJ45
5 | S6 VCG cho HO/LO VCAT-LCAS <8
6 | Giao thirc LCAS Protocol G.7042/Y.1355
(2006)
bong goi GFP-F G.7041, G.8040
Sb kénh GFP-F <38

VLAN 802.1Q/802.1ad
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2.1.4 Chi tiéu ky thudt cua giao di¢n SDH
Chi tiéu k¥ thuat cu thé cua giao dién SDH duoc trinh bay ¢ bang 2.5. Trong

d6 sb giao dién STM-1 1a 04 cong, dap Gmg céc tiéu chuin cta ITU-T vé cong nghé

truyén dan SDH.
Béang 2.5: Chi tiéu k¥ thuat ciaa giao dién SDH
STT Tham s6 PVT Chi tiéu Ghi chd
1 | So giao dién STM-1 Cong 4
2 | Téc d6 truyén dan STM-1 Kb/s 155520 + 20 ppm

SDH, E1, clock ndi

bd, clock ngoai

3 Clock Reference

Céc bang chi tiéu k¥ thuat cu thé dbi voi timg giao dién dugc trinh bay o
bang 2.2, 2.3, 2.4, 2.5 s¢€ la can cu dé danh gia va do kiém thiét bi sau khi ché tao
hoan chinh.

2.2 Thiét ké phan cirng hé thong NG-SDH da dich vu

Tién hanh khao sat 3 loai thiét bi ECI BG20, Acatel ALU1642 va HIT 7020
thdy rang phan ctng ciia cic thiét bi s& phan chia thanh cach bang mach. Trong d6
mdi bang mach dam nhiém chitc ning riéng dap ing cac giao dién khac nhau cua
thiét bi. Cac bang mach chuc nang s€ dugc két nbi v6i nhau béng cac bus dur liéu
thong qua bang mach lung. Nho vay viée thiét ké va hiéu chinh phan ctng cua thiét
bj thuan tién va nhanh chong hon. Ngoai ra, viéc phan chia bang mach theo so dd
khéi chirc ning con cho phép do kiém riéng ré timg phan cua thiét bi trong qué trinh
hoan thién. P6i véi thiét bi truyén din NG-SDH dang nghién ctru ciing thiét ké theo
phuong 4n phan chia khéi chtrc ning. Cu thé thiét bi s& phan chia thanh cac bang
mach SDH, CPU-XCC, E1, EoS, POWER, OAM, BACK PLANE.

Nguyén Iy hoat déng chung ciia thiét bi:

- Bang mach CPU-XCC c6 chiic ning quan ly, diéu khién va giam sat toan
bo thiét bi va thuc hién chuyén mach dich vu véi bing thong toi da 3xSTM4 va
4xSTM1 hoic 2,5Gbps. Bang mach CPU dugc thiét ké module CFPGA c6 chic
nang tiép nhan thong tin diéu khién trén CPU va truyén téi cac ddi tuong can dugc

xur ly & céac khdi khac qua SPI, 12C, Local Bus, OHXC bus.
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- Bang mach POWER c¢6 chirc ning bién doi ngudn 48 VDC tir dau vao
thanh cach mirc dién ap DC khac nhau cung cip cho tat ca cac bang mach con lai
cua thiét bi.

- Bang mach E1 c6 chtic niang gom 21 ludng E1 thanh ludng STM-1 va giao
tiép v6i bang mach CPU - XCC.

- Bang mach E0S c6 chic ning chuyén dbi dir liéu Ethernet (8 ludng FE)
thanh ludng dir liéu SDH.

- Bang mach SDH c¢6 chitc ning ghép/tach cac giao dién SDH dau vao (toc
d6 STM-1 hodc STM-4) thanh mot dudng truyén thong duy nhét (telecom bus) dén
bang mach két nbi chéo XCC.

- Bang mach OAM thuyc hién chirc ning cung cap giao dién RJ45 dé két ndi
phuc vu quan 1y va cu hinh thiét bi.

- Bang mach BACK PLANE c6 churc ning cung cap duong bus két ndi giita
cac bang mach trén. Ngoai ra, con c¢6 nhiém vu cung cdp ngudn tir bang mach
POWER t61 cac bang mach chirc nang.

Ngoai ra thiét bi con duoc thiét du phong va cho phép cim nong ddi voi
mach CPU-XCC, POWER. Phan tich thiét ké phan cimg cu thé ddi voi ting bang
mach ké trén duoc trinh bay duéi day.

2.2.1 Thiét ké bang mach CPU - XCC

- Bang mach CPU-XCC c6 chtrc ning quan ly, diéu khién va giam sat toan
bo thiét bi va thuc hién chuyén mach dich vu véi bang thong t6i da 3xSTM4 va
4xSTM1 hodc 2,5Gbps. Bang mach CPU dugc thiét ké module CFPGA c6 chirc
nang tiép nhan thong tin diéu khién trén CPU va truyén téi cac ddi tuong can dugc
xtr Iy & cac khéi khac qua SPI, 12C, Local Bus, OHXC bus.

Bang mach CPU-XCC bao gé)m 2 khdi CPU, XCC va CFPGA thuc hién céac
chtrc ning cu thé. So dd khdi chirc ning cua bang mach CPU-XCC duoc md ta nhu
hinh 2.1.



20

Minh hoa trong page

CARD #1: XCC (SysClock &
Pele_CLK) MCLK 38.88MHz
= -t (0.5ppm)
z PLL (Part2) | oscibtor |
<]
o 8T49N286B ckrefi2 154N
g PCleCLK - (iO.S.ppm)
S (100MHz) Oscilator
wn

2 STM4 to Mate

PCleCLK(1-5)
Tx&Rx signals

OHXC BUS (5 slot) * LOCAL BUS
l——SYSH4 (5 slot )=
12C BUSES(5 slot) CFPGA
SPIBUSES(S slot) XC7A200T-2FBG676C
CONNECTOR LPC BUSES(5 slot)
RCV CLKS (5 slot =] 8KHz RefCLK 100MHz

Select M/S 1 A
CLK H#O#1 SP|

Yy VY ¥

clkref#0,1 19.44PN 155.52 PN

lf=19.44 PN (5 slot)

PLL (Partl)
8T49N286B

1“-19.44PN&SysH4 to M

A
MUX & BUF clkref#3
Mate 19.44 & SysH4

#3

< i

01 ETH 10/100/1000Mbps (Mate XCC)
<

01 ETH 10/100/1000Mbps (OAM)

5 CARD DJ|CH VU

Hinh 2.1: So @6 khéi chite niing ciia bang mach CPU-XCC.

a. Khoi CPU: C6 chiic ning didu khién toan b thiét bi. St dung chip
PowerPc P1020 1a dong CPU chuyén dung trong linh vuc thong tin va truyén thong.
Dung luong b nhd Flash 256 Mbyte, b nhd DDRAMS3 256 Mbyte. Thuc hién tiép
nhan cac thong tin cdu hinh diéu khién va giri cac trang thai hé théng ra bén ngoai

qua giao dién mang (out-of-band) hodc console hodc giao dién in-band DCC.

‘ GPIO ‘

¥
2.5V
=
cs DEVICE 7 Lsv FTT
1.0v -
w53 |t L
icse,5,6,7 _ |cew
1Sy | ras 0 o
ENEEE @
=]
v | v J
| R b
1| CPU o USB TO COM
o M_PORT
2|8 = FT232
S P1020 —-
Y g
& RGMII -—| &
PHY
KSZ9021RN
2 RGMII
TCXO
66.666MHZ <]
2
B o
5] o ©w
5] =
g 8
S «

Hinh 2.2: So' d6 khéi ciia khdéi CPU
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Khdi CPU st dung ngué)n dién 3,3 VDC sau do tiép tuc thuc hién chuyén doi
xudng cac dién ap thap hon bao gém 2,5 VDC dung cho giao tiép Local Bus, 1,5V
va 0,75V cho khdi DDRAM3, nguén 1,0 VDC cho khdi Core bén trong CPU. B§
tao xung clock st dung TCXO 66,67 MHz. So dd khéi cua khdi CPU duoc trinh
bay & hinh 2.2.

Giao dién két ndi khdéi CPU dén céac khdi con lai trong thiét bi bao gdm:

- Giao dién Local Bus, SPI, 12C, GPIO, PClel két néi dén khdi CFPGA

- Giao dién PCIe2 két noi dén khéi PCle Switch.

Giao dién vé phia ngudi str dung bao gom:

- 01 cong Console giao tiép qua MiniUSB str dung IC chuyén d6i USB to
COM FT232.

- 02 Cong GE str dung IC chuyén dbi vat Iy KSZ9021RN.

b. Khéi chuyén mach XCC: St dung chip xir Iy FPGA cua Xilinx dong
Artix7 12 XC7A200T-2FFG1156C, giao tiép v6i cac chip chirc ning thong qua giao
dién dit nbi tiép toc do cao SERDES chuyén dung cua hang.

Giao tiép giira khdi XCC voi khéi SDH va khéi Ethernet over SDH 1a chuan
STMA4, gitra khbi XCC va E1 Mapper 1a chuan STM1. Khbi XCC dugc diéu khién
boi CPU qua PCle Switch téc do 2,5Gbps. Cac dudng dong hd tham chiéu clock
155,52MHz va 100MHz duoc cap boi khéi PLL. Tat ca cac két ndi trén duoc thiét
ké trén bank toc do cao SERDES 113, 116, 213, 216 ctia FPGA. Khbi CFPGA diéu
khién khéi XCC qua chuan giao tiép SPI trén bank 16.

Giao dién diéu khién chip FPGA tir CPU sir dung PCle thong qua chip PCle
switch 89HPES6T6G2 cua hang IDT.

Chip FPGA dugc cau hinh theo ché d¢o6 SPIx4 bang Flash S25FL256S c6
dung luong 256Mb. Cau hinh duoc thuc hién bang may tinh qua cong cau hinh
JTAG. So d6 nguyén Iy mach cau hinh chip FPGA duoc trinh bay trén hinh 2.3,
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XCC_XC7A VCIOBO

47
47K
4.7
4.7

< 4 ClassName

o =Y c< -

N s e XCC_CONFIG

| | x| = A ;
R1982 ,,, 33R | XCC FPGA TMS |
R1983 . 33R . XCC FPGA TDI
R1984 ' 33R . XCC FPGA TDO |
R1985 ' 33R |_XCC FPGA

—

XCC_XC7A VCIOBO
T

R1986

OR
JTAG PROGRAMMING&DEBUG

GND

TCK

Hinh 2.3: So d6 nguyén ly mach ciu hinh chip FPGA cho khéi XCC
Cac chuan giao tiép gom: STM4 tir FPGA téi bang mach SDH va EoS,
STML1 t6i bang mach E1, PCle tir PCle Switch t6i FPGA. Pong hd tham chiéu
clock duoc cap 1a 155,52 MHz tir IDT8T49.

XCC MGTAVCC 1.0V

G15

U7oM

NG 1T

G19

G21

AJl4

AJl6

AJl8

AJ20

F14

XCC MGTAVCC 1.0V

Fl16

F18

F20

His

H17

Hi19

H21

MGTAVCC G10
MGTAVCC G10
MGTAVCC G10
MGTAVCC G10
MGTAVCC G10
MGTAVCC G10
MGTAVCC G10
MGTAVCC G10

MGTAVCC Gl1
MGTAVCC Gl1
MGTAVCC_G11
MGTAVCC Gl1
MGTAVCC_G11
MGTAVCC Gl1
MGTAVCC_G11
MGTAVCC_G11

MGTAVTT G10
MGTAVTT G10
MGTAVTT G10
MGTAVTT G10
MGTAVTT G10
MGTAVTT G10
MGTAVTT G10
MGTAVTT G10
MGTAVTT G10
MGTAVTT G10
MGTAVTT G10

MGTAVTT Gl11
MGTAVTT Gl11
MGTAVTT Gl11
MGTAVTT Gl11
MGTAVTT Gl11
MGTAVTT Gl11
MGTAVTT Gl11
MGTAVTT Gl11
MGTAVTT Gl11
MGTAVTT Gl11
MGTAVTT Gl11

AJ22

XCC MGTAVTT 12V

AL13]

ALL

ALLT

AL19

AL2

AN14

ANI

ANI1

AN2

AN2J

B14

XCC MGTAVTT 1.2V

Blé6

B18§

B20

B22

D13

D15

D17

D19

D21

F22

XCTA200T-2FFG1156C

Hinh 2.4: So' @6 nguyén ly mach cap nguén cho chip FPGA

So d6 nguyén ly mach cap ngudn cho chip FPGA dugc md ta trén hinh 2.4.
Mach cap ngudn cung cap cac ngudn gém 0,75V; 1,0V; 1,2V; 1,5V: 1,8V; 3,3V cho

céc bank twong tng cua FPGA nhu thiét ké. Cac chan ngudn duoc loc chéng nhidu

boi céc tu loc ngudn va cac cudn chan.
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c. Khdi giao tiép chung CFPGA: Khéi CFPGA c6 chirc ning co ban la
chuyén ddi cac giao dién truyén thong diéu khién, thuc hién lua chon nguén déng
b, giao dién OH (Overhead) buses, truong chuyén mach mtc DSO va dong khung
16p 2 HDLC cho kénh DCN, giao tiép voi CPU qua giao dién Localbus. Khdi
CFPGA chuyén d6i 1énh diéu khién tir CPU t6i cac bang mach chirc ning théng qua
cac khéi CFPGA nho ¢ timg bang mach.

Khéi CFPGA st dung chip Artix XC7A200T-2FBG676C cua hang Xilinx.
Chip FPGA duoc cau hinh theo ché do SPIx4 bang Flash S25FL256S c6 dung
lwgng 256Mb. Cau hinh duoc thuc hién bang may tinh qua céng cau hinh JTAG. So
d6 nguyén ly ciia mach cau hinh va cap ngudén cho CFPGA tuong tu nhu d6i voi
chip FPGA cua khéi XCC.

Cac giao tiép trén CFPGA bao gom:

- Céc kénh DCC giao tiép voi khéi SDH.

- Giao tiép 12C diéu khién cong SFP cua khdi SDH.

- Cac dén LED bao hiéu trang thai hoat dong cua thiét bj.

- Giao tiep SPI dieu khién IC IDT8T49N282B cua khoi DPLL.

- Giao tiep 12C dieu khien IC S15338 cua khoi DPLL.

- Giao tiep SPI dicu khién FPGA cua khoi E1Mapper.

- Giao tiep SPI dicu khién IC giao tiep luong E1 LIU cua khoi E1Mapper.

- Giao tiép SPI diéu khién FPGA cua khéi Ethernet over SDH.

- Giao tiép 12C diéu khién cong SFP cua khéi Ethernet over SDH.

- Giao tiép MDIO dé ciu hinh PHY Ethernet cua khéi Ethernet over SDH.

- Giao tiép SPI diéu khién FPGA cua khéi SDH.

- Giao tiép SPI diéu khién FPGA cua khdi XCC.

- Giao tiep vai CPU qua Local Bus, SPI, 12C va MDIO.

2.2.2 Thiét ké bang mach POWER

Bang mach POWER dugc thiét ké dua trén so d6 khéi chuc nang cua thiét
bi. Ngudn dau vao sir dung nguén -48 VDC (-72 VDC + -36 VDC) phd bién tai cac
tram may thong tin qua bd chuyén d6i ngudn tir -48 VDC sang 12 VDC cép ra céc
bang mach chirc ning khac thong qua bang mach BACK PLANE cua thiét bi. So d6
khéi ciia bang mach POWER duoc trinh bay & hinh 2.5.
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OAM/IFTU(I) TC1 TCS

-48V PSU CO
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-48V

PSU C1

XCo XC1

Hinh 2.5: So @6 khéi bang mach POWER

Tai cac bang mach chtic nang, ngudén 12 VDC tiép tuc duoc chuyén doi sang
cac ngudn thir cip khac dé cung cdp cho ciac md dun cia cic bang mach. Chip
FPGA trong cac khdi chirc ning (SDH, E1, E0S, XCC) chi1 yéu str dung cic nguén
3,3V: 2,5V; 1,8V; 1,2V; 1,0V. Cac ngudn 3,3V, 2,5V cha yéu cung cép cho cic
Bank I/0 cia FPGA va linh kién khac nhu bo dém Clock, IC PLL, IC Flash, LED...

Nguédn 1,8V sir dung cho cac khdi chirc ning khac bén trong FPGA nhu
ADC, DAC, AUX...va cac IC giao tiép vat Iy nhu PHY Ethernet, LIU E1. Nguén
1,2V dung cho cac bd phu phat toc dd cao (Serdes) va nguodn 1,0V dung cho Core
ctia cac FPGA. M6 dun RAM dung cho khdi giao tiép Ethernet sir dung ngudn 1,5V
va0,75V.

PRIMARY SECONDARY
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+out (8 El
+ |6 TP7
RET s
L 1N s L7
5
cilr clr il -oUT
- “h ) £ R63 YK
4TuF ATuF )
o RE 1K
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o R R ok mopur
[ SCL
A spa | RO R spa MopuL
VEAT X
e |2 R2 % pG moDUL
DC/DC ENABLE 2 | pe
L3
DGND
RB (R « .
SALERT 2 SALERT MODUL
CTRL 52—

BMR4563207/014

Hinh 2.6: So' dd nguyén 1y bang mach POWER
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Céc déau ra cua cac khdi ngudn thtr cap déu dugc dua ra cac diém Test Point
va cac dén LED hién thi nham muc dich bao canh, do kiém cac gia tri ngudn trong
qua trinh hoat dong cua thiét bi.

Pau vao cap ngudn -48 VDC dugc bao vé chdng nguoc ngudn bang cau di ot
va ¢ chirc nang cim noéng (Hot-swap). So d6 nguyén 1y cia bang mach POWER
dugc trinh bay ¢ hinh 2.6.

Bang mach POWER duoc thiét ké du phong va cho phép cam néng, do d6
trong phan thiét ké so dd nguyén 1y, bd sung vi diéu khién ATMEGA328PB-AUR
c6 nhiém vu giam sat dién ap, dong dién va nhi¢t do ctia bang mach POWER, diéu
khién viéc chuyén doi giita bang mach lam viéc chinh sang bang mach dy phong
khi xuét hi¢n 15i.

2.2.3 Thiét ké bang mach E1

So d6 khéi bang mach giao tiép E1 duoc thé hién ¢ hinh 2.7.

CARD #2: 21E1

| <affmmsTva xCC
19.44PN——
| <aflmmsTva xcc1
~_PCleXCD 155.52 PN—=1 p|| (Part2)
p 1 | PClemux 8T49N286B
:PCIE XC1= MAX4969
PCleCLK 2.048MHz——
(100MH2)
S‘/SH4: v : RCV CLKO RCV CLK1
Tx&Rx signals 4
OHXC (XCCO&XCC1)
12C (XCCO&XCC1) [——2.048MHz7
CONNECTOR SPI (XCCO&XCC1)
CFPGA
8KHz [*@=RCV CLK to XCCO&XCCl——  XC7A15T-1FTG256C | SPI#1—
LPC Buses SPIi#2 TRANS&
SYSH4 (XCCO)——t eT) PROTECT
SYSH4 (XCC1)———»q RefCLK DIODE
T A A | (PULSE
#1 #2 2.048M SPI T1068)
19.44PN (XCCO)—} 19.44PN 15552 PN
------ 19.44PN (XCCL) - - - | 12-44PN PLL (Part1)
38.88MHz 8T49N286B
(£50ppm) .
Oscilator =

2.048MHz

Hinh 2.7: So' @6 khéi bang mach E1

Bang mach E1 c¢6 chic ning gom 21 ludng El thanh ludong STM-1, dugc
thiét ké trén cong nghé FPGA. Chudi dit lieu 21 El doc lap tr IC LIU
XRT83VSH316 bén ngoai thyc hién anh xa (mapping) ludng s6 E1 thanh tai trong
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TU-12/VC-12 cung v6i viéc thuc hién tao ra toan b cac bytes Low-Order Path
Overhead can thiét (V5, J2, N2, va K4), tao cac bit chén cho muc dich déng bo gitra
ludng E1 va khung SDH huéng giao tiép v6i khdi chuyén mach XCC. Chip FPGA
stt dung dong FPGA XC7A200T — 2FBG676C cua Xilinx. Do ¢6 21 ludng El can
st dung 2 IC giao tiép vat LIU XRT83VSH316, LIU1 cung cap 16 ludng E1, LIU2
cung cip 5 ludng E1 con lai. Bién 4p ludong HDB3 sir dung Transformer T1068.
Mach bao vé sir dung Sidactor va cau chi. Phan config cho FPGA sir dung giic
JTAG va IC Flash d¢ luu trit ciu hinh cho E1 Mapper FPGA. Chip FPGA dugc cau
hinh theo ché d6 SPIx4 bang Flash S25FL256S c6 dung luong 256Mb. Cau hinh
dugc thyc hién bang may tinh qua cong cau hinh JTAG. So do6 nguyén ly caa mach
cau hinh va cip ngudn cho chip FPGA duoc thiét ké twong tu nhu ddi véi chip
FPGA ¢ bang mach CPU-XCC. So do nguyén ly chip FPGA XC7A200T —
2FBG676C duoc trinh bay ¢ hinh 2.8.

10 L7N_T1_33
10_LSP_T1 33

10 L8N T1_33

10 L9P Tl _DQS 33

10 19N T1_DQS 33
10 L10P_T1 33
10_L10N_T1 33
10_L11P_T1_SRCC 33 4
10 L1IN_T1_SRCC_33 4
10 L12P_T1_MRCC_33 4
10_L12N_TI_MRCC_33 <
10_L13P_T2_MRCC 33 <
10 L13N T2 MRCC 33 <
10 L14P T2 SRCC 33 <
10 L14N T2 SRCC 33 4
0 _L15P T2 DQS 33
10 115N T2 DQS 33
10 L16P_T2 33

10 L16N_T2 33
10_L17P_T2 33
10_L17N_T2 33
10_L1SP_T2 33

10 18N T2 33
10_L19P_T3_33
I0_L19N T3 VREF 33
10_L30P_T3 33

10 120N T3 33
I0_L21P T3 DQS 33
10 121N _T3_DQS_33
10 1.23P_T3_33

10 122N T3 33
10_L23P_T3 33

El FPGA DATA 11
El FPGA DATA 14

El FPGA DATA 15
El FPGA DATA 3
El FPGA DATA 5
El FPGA DATA 7

El FPGA DATA 12

El FPGA DATA 10
El FPGA DATA 1
El FPGA DATA 4
El FPGA DATA 9
El FPGA DATA 2

E

ot

FPGA DATA 0

10 123N T3 33
10_L24P T3 33
10_L24N_T3 33

1025733

El FPGA DATA 13

C'.a-'.s.\'am@

XCTA200T-2FBG676C E1 FPGA DATA

Hinh 2.8: So' @6 nguyén Iy chip FPGA thuc hién chitc ning E1 mapper



27

Ngoai ra, dé giao tiép v6i bang mach CPU-XCC, mdt chip FPGA dong artix
7 1a XCTAT-1FTG256C duogc st dung voi cac chirc ning truyén théng va tich hop,
chuyén ddi cac giao dién can thiét nhu I12C, SPI...Phan thiét ké cua chip FPGA nay
duogc st dung twong tu véi chip CFPGA ¢ bang mach CPU-XCC.
2.2.4 Thiét ké bang mach SDH
Dir liéu tir duong quang thong qua SFP dugc ndi truc tiép véi chip xu 1y
FPGA cua Xilinx dong Artix7 1a XC7A200T-2FFG1156C thong qua giao dién noi
tiép tbc d6 cao SERDES. Cac mo-dun SFP dugc diéu khién thong qua giao tiép 12C
tr CPU qua CFPGA, c6 thé cAu hinh, doc va ghi cac thong s6 hoat dong cua hé
thong. Cac trang thai ciia SFP duoc dua ra cac LED hién thi trén mat may. So do6

khdi bang mach SDH dugc trinh bay ¢ hinh 2.9.

CARD #3: SDH
s TMA XCO
<afmmsTMa XCC1
el |
PCleMUX : | 8T49N286B
PCleXCL | P
PCleCLK
(100MHz)
SysH4: v : ROV CLKO ROV CLK1
Tx&Rx signals . SP|
OHXC (XCCO&XCC1)
T 12C (XCCO&XCC1)
TOR SP1 (XCCO&XCC1) CFPGA ——TxDisable—»]
8KHz |«=RCV CLK to XCCO&XCCl=——  XC7A15T-1FTG256C | TxFault
LPC Buses 04
SYSH4 (XCCO)=——>1 < SFP CAGE
SYSH4 (XCC1)—»{ RefCLK cxa | 1X1 PRESS
X
[ ] ) T | FIT
#1 #2 SPI -
Yy >
19.44PN (XCCO)——»| 19.44PN 155.52 PN
------ 19.44PN (XCC1) === =P} PLL (Part1)
38.88MHz 8T49N286B

(£50ppm) >
Oscilator

Hinh 2.9: So d6 khoi ciia bang mach SDH Frammer
Trén hinh 2.9 ta thiy chip FPGA giao tiép voi CFPGA theo céc chuan giao
tiép SPI, DCC. Giao tiép nay duoc thuc hién trén cac bank 16, 34, 35.
Phan thiét ké mach cau hinh va cap ngudn cho chip FPGA twong ty nhu chip
FPGA ¢ bang mach CPU-XCC.
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Cac chuan giao tiép truyén thdng bao gém: STM4 tir FPGA t6i khéi XCC,
STML1 tir 4 cong SFP téi FPGA, PCle tir PCle Switch tgi FPGA. Pong hd tham
chiéu clock dugc cap 1a 100MHz, 155,52MHz tir khéi DPLL.

Bén canh d6 stir dung thém chip FPGA sir dung dong Artix 7 la XC7AT-
1FTG256C dugce sir dung véi cac chirc ning truyén théng va tich hop, chuyén doi
cac giao dién can thiét nhu 12C, SPI...dé giao tiép voi bang mach CPU-XCC. Phan
thiét ké cta chip FPGA nay duogc st dung tuong ty véi chip CFPGA ¢ bang mach
CPU-XCC.

2.2.5 Thiét ké bang mach EoS

CARD #4: EoS/EoP

| -<affmmsTVa xCO _

| <ffmsTva xcC1 oorick |
Ec|e xcg (200MHz) TIMING VCO 25MHz
pClexcy | PCleMuX BLOCK no.s pm

MAX4969

PCleCLK

(100MHz)
SysH4: v : ROV CLKO ROV CLK1 8 PORTS
Tx&Rx signals 4 - SMII RiDs
OHXC (XCCO&XCC1) SPI SMITTxDs
CONNEC 12C (XCCO&XCC1) TRANS&
SPI (XCCO&XCCL RJ45
TOR ( ) CFPGA LED INDEX
8KHz |-#-RCV CLK to XCCO&XCC1—  XC7ZA15T-1FTG256C
LPC Buses
SYSH4 (XCCO)=——Iy
SYSH4 (XCC1)——1 RefCLK serDes
12¢
[ L T |
) SPI
vy v o
19.44PN (XCCO)——>| 19.44PN  155.52 PN | 300
------- 19.44PN (XCC1)- - - -P>|
(xec) PLL (Part1) 1X1 PRESS
38.88MHz 8T49N286B FIT
DATA
(£50ppm) > P
Oscilator

Hinh 2.10: So' d6 khdi ciia bang mach EoS
Bang mach EoS sir dung chip giao tiép vat 1y 8 cong 10/100 Mbps RTL8208
ctia hing Realtek, ludng dif liéu dua vao chip xir Iy FPGA cua Xilinx dong Artix7 1a
XC7A200T-2FFG1156C qua giao dién SMII, giao dién diéu khién khién sir dung
MDC/MDIO. So d6 khéi ciia bang mach EoS duoc trinh bay & hinh 2.10.
Nguyén 1y mach ciu hinh va cip ngudn cho chip FPGA dugc thiét ké tuong
tu nhu chip FPGA cua bang mach CPU-XCC.
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Dé xir 1y dir liéu phan packet, chip FPGA can két nbi thém 02 mo-dun
SDRAM-DDR3 ctia hing Micron gém 4 chip MT41J128M16HA tong dung luong
1Gbytes. Giao dién diéu khién chip FPGA tir CPU sir dung PCle thong qua chip
PCle switch 89HPES6T6G2 cua hang IDT.

Str dung thém chip FPGA dong artix 7 la XC7AT-1FTG256C dugc dung
v6i chirc ning truyén thong va tich hop, chuyén dbi cac giao dién can thiét nhu 12C,
SPI...d¢é giao tiép v6i bang mach CPU-XCC. . Phan thiét ké ctia chip FPGA nay
duogc str dung tuong tu véi chip CFPGA ¢ bang mach CPU-XCC.

2.2.6 Thiét ké bang mgch OAM

Bang mach nay c¢6 chirc ning 1am mat va cung cap giao dién quan Iy (OAM:
operator, administration, management) cho thiét bi; chua cac giao dién: NMS,
MGN, Alarm In, Alarm Out, BITS Data & Clk va EOW (thoai céng vu) ; vi tri &
khe cam s6 10.

Trong qué trinh hoat dong, bén trong thiét bi toa ra mot lugng nhiét rat 1on.
Ngudn nhiét chil yéu phat ra tir cic md dun ngudn, FPGA, CPU va cac IC chuyén
d6i vat 1y. Trong qua trinh san xuat cac phan tir toa nhiét 16n s& duoc gin tan nhiét
theo dung khuyén nghi cta nha san xuat linh kién. Tuy nhién dé tang tinh on dinh

va tudi tho cua thiét bi can lép thém hé théng cac quat tan nhiét.

48VDC IN
y y
DC-DC DC-DC
Converter - 1 Converter - 2
48VvDC - 12vDC 48VDC - 12vDC
12VvDC (1A) 12vDC (1A)
y y
A 4 A 4 A A
FAN 1 FAN 2 FAN 3 FAN 4

K K K K

Hinh 2.11: So d6 khoi quat
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Phuong phap tan nhiét sit dung 1a phuong phap ddi luu cudng birc. Ludng
gi6 co nhiét do thép s€ duoc hut vao tur hai bén thanh va mat trudc sau d6 duoc di
qua cac tAm tan nhiét, cic phan tir bén trong sau d6 di ra phia sau cua thiét bj nho
cac quat tan nhiét.

Quat tan nhi¢t st dung loai quat 12 VDC c6 kich thudc 40 x 28 mm cua
hing Delta. Véi tbe d6 9500 vong/phit mdi quat tao ra ludng gid 0,442 m3/pht
dam bao kha ning tan nhiét cao. So dd cua khéi quat duoc trinh bay & hinh 2.11,

Quat st dung ngudn 12 VDC dugc cap tir bang mach ngudn thong qua bang
mach BACK PLANE.

2.2.7 Thiét ké bang mach BACK PLANE

Bang mach BACK PLANE c6 chirc ning cung cap ngudn cho céc bang
mach khac cua thiét bi. Ngudn dau vao -48 VDC dugc bién d6i thanh mic dién ap
y8u cau cua cac bang mach, sau d6 dugc dua téi bang mach BACK PLANE dé
cung cap téi tirng bang mach chirc nang. Ngoai ra, chtic ning quan trong Khac cua
bang mach BACK PLANE chinh la cung cap tat ca cac giao tiép dit liéu va diéu
khién tir bang mach CPU-XCC t&i cac bang mach con lai. Bao gom PCle, SPI, 12C,
DCC, STM1, STM4...

Thiét ké mach EPROM c6 chire ning luu dia chi, part number, serial number
cua thiét bi. Khi d6i card CPU thi cac gia tri nay khong thay d6i (gan lién véi khung
gia may). Khi CPU cam vao BACK PLANE, s& doc thong tin tir EEPROM nay.
Ngoai ra con cd chirc nang nhan dién card nao khi cam vao cac khe cam, trir khe
cam CPU-XCC va POWER la ¢6 dinh, cac card con lai ¢6 thé cam bat ky

Ngoai ra trén bang mach BACK PLANE bd sung thém IC buffer clock
IDT853S310 dé chia clock PCle (100MHz) tir 1 trong 2 CPU dén cac card Ié va vi
diéu khién 8 bit AVR dé giam sat (qua cong GPIO cua CPU P1020), chuyén trang
thai tir 1 trong 2 CPU nay.
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2.3 X4y dung va phat trién phan mém quan ly diéu khién thiét bi

2.3.1 Phin mém CPU

Khéi CPU c6 chirc ning chinh 1a diéu khién quan 1y thiét bi thong qua hé
diéu hanh nhing trén chip PowerPc P1020, thuc hién giao tiép vé6i cac khdi FPGA &
cac bang mach chtrc nang nhu E1, SDH, EoS dé diéu khién va thuc hién cac két ndi
truyén dan theo yéu ciu tir nguoi quan 1y. Sir dung thu vién cac ham API, cho phép
nguodi dung thao tac va tao cac két ndi truyén din thong qua viée thao tac truc tiép
dén céac thanh ghi trén phan mém FPGA trén timg bang mach.

Hé diéu hanh dugc sir dung trén CPU la hé diéu hanh Linux v6i ma nguén
mo. Tién hanh diéu chinh cac thay doi phan cimg phu hop v6i P1020 khi khai bao
uboot va file device tree. Str dung thu vién lién két dong va lién két tinh dé thiét ké
giao tiép v4i cac ngoai vi thong qua cac driver SPI va 12C. Thong qua cac ham API
va thu vién nhing trén thiét bi, ngudi dung c6 thé 1y cac thong s trén cac cong vat
Iy nhu SFP, Si5338, IDT, LIU...

Bén canh céac chtic ning chinh nhu di trinh bay & trén, phan mém CPU con
thuc hién cac chirc nang quan trong khac nhu lya chon ngu@)n d@)ng bd, chlrc nang
bao vé (MSP va SNCP vong 2 day) khi xay ra 16i.

a. Chitc nang liea chon nguén dong bé SSM:

|——————
Auiond
|—————
Ajjenp 15
l————————
SPON 1O
¢ 2PON TO
noino
spuewwo)
|——————
|eusaixy

STM1-1-3-1.

STM1-1-3-2 SETG
— P =
E11-2-1 STATUS

—_—
E1-1-2-2 »
L = SSM State Machine
Fl124
Fl125
—BITS-1-3-1 ] Output QL
—
BITS-1-3-2 »
INTERNAL

Selected Clock

Signal FailI
— PPM g,
Out-Of-Range

Hinh 2.12: So' 6 may trang thai cia module SSM
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Lua chon nguén clock tir cac nguén doc lap dau vao: Hé théng SSM hd trg
cac ngudn clock source dé ctr tir tin hiéu dau vao STM-N, tin hiéu dau vao PDH va
tin hiéu tham chiéu bén ngoai (dau vao BITS). So d6 mdy trang thai ciia module
SSM dugc trinh bay & hinh 2.12.

Hé thong SSM c¢6 rat nhiéu ngudn Clock Source va cé chirc ning chon 2
clock tot nhat (chinh va phu) trong sé ching dwa trén cac tham sé dugc thao luan
dudi day:

+ Chon clock chinh 1am ngudn tham chiéu thoi gian. Tuy nhién, n6 giam sat
ca chinh va phu va chuyén sang ngudn phu trong trudng hop nguén clock chinh c6
van dé.

+ Lya chon clock dua trén chat luong: Bao gom 2 ché do QL Mode Enable
va QL Mode Disable.

+ Lya chon thoi gian dya trén mic do wu tién: SSM dua ra céch lya chon
dua trén viéc cung cép muc dO uwu tién cua tit ca cac nguén clock dugc chi dinh.

+ Khoa mét ngudn clock duoc dé cir: Chinh 1a thao tac khoa 1 ngudn clock
dang dugc dé cir dau vao trong qua trinh lya chon. Bén canh cho phép x6a ngudn
clock bi khoa.

+ Chuyén d6i Manual va Forced: SSM cung cap cach thuc hién chuyén doi
manual va forced di v&i bat ky ngudn clock ndo dugce chi dinh. N6 ciling cung cap
cach dé xoa yéu cau chuyén doi Manual/Forced dang hoat dong.

+ SSM cung cap cach dé bat/tat vong lap thdi gian cho cac ngudn dong bo
hoa duoc 1y tir tin hiéu STM-N va tin hiéu PDH.

+ SSM cung cip mdt cach dé nén dau ra ciia tram (BITS output).

+ SSM thuc hién bd chon logic dé chon nguén clock tot nhét tir mot tap hop
tAt ca cac nguén clock duoc chi dinh. Trong ché do QL _Enables, n6 sé chon mdt
nguén ¢ chét luong tdt nhat va & ché do QL Disables, n6 s€ chon mot nguén cod
mirc wu tién cao nhat.

+ SSM bdo céo trang thai ciia tit ca cac ngudn clock.
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+ SSM s& bio cao trang thai cia module dong bd hoa
(LOCKED/HOLDOVER/FREERUNNING).

+ SSM tao ra bay vé su thét bai cta bat ky nguén d(‘”)ng bo hoda nao duogc chi
dinh. N6 s& x6a bay thu hdi ngudn dong bo hoa twong tmg.

+ SSM thure hién thao tac chuyén d6i ngudn tham chiéu (ttrc 1a bat cir khi nao
mot nguén déng bd hda mai dugce chon theo logic bo chon).

+ SSM cung cép cach dé cung cap/trich din cac mirc chat lugng va thong tin
151 tin hiéu cta tat ca cac nguén déng b0 hoa duoc chi dinh.

+ SSM giam sat tat ca céac su kién phén cung, vi du: bao dong vé nguén déng
bd hoéa, thay doi byte S1 cua nguén déng bo hoa, v.v. va thuc hi¢n hanh dong thich
hop.

+ SSM gui nhan chat lwong dén cac cong giri di néu nit duge dinh cau hinh
¢ Quality Level Enable Mode.

+ SSM cb ging tranh cac vong lap thoi gian bang cach giri DNU/DUS trén
cong ma no hién dang ly thoi gian tir d6. N6 ciing giri DNU/DUS trén cong MSP

néu no ton tai.

T#H3
[ZaE]

Te#13

THINIS
CHTNLS
EHTNLS
PHINLS

- Select 2 clock in 4
source  clock input
depent  that quality
(ppm, current  rate,
priority...)
- User devmem function
to control CFPGA.

/

E1 Mapper SDH Framer

14d

03s
[I=E]
o3s

4
Local bus

CFPGA

14d
03s

CPU

19.44 MHz
—

*.50;* .h

IDT
25 MHz 4
_ooMhz | ]

- Set priority source
clock input.

- Select any source
clock input  depent
command of user.

Hinh 2.13: So @6 khéi chirc ning ciia module SSM
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Céc ngudn clock cua thiét bi NG-SDH:

- TCXO: 38.88 MHz (£0.5 ppm): Dao dong dau vao ctia IDTST49N286.

- Ngudn dong hd tir 21 ludng E1 va 4 céng STM: Nhirng tin hiéu clock nay
duogc tach ra tir data (clock recovery).

- Céac ngudn clock duoc tong hop tir 2 con DPLL: Si5338 va IDT8T49N
(PLL thuc hién téng hop tan sd cho dich vu SDH hoat dong). So dd khdi cua
module SSM duogc trinh bay & hinh 2.13.

b. Chirc nang bao vé MSP

Tiéu chi dién hinh d¢ bét dau co ché bao vé:

- Phat hién c6 16i:LOS, LOF

- Tin hiéu 16i:BER

- Suy giam tin hi¢u: BER cao

- Lénh tir nguoi quan tri 1a chuyén mach thii cong hodc cudng buc chuyén
mach.

Tap hop 1énh dé dicu khién hé théng dugc phan thanh cac mirc wu tién khac
nhau:

- Forced switch: ¢ mirc vu tién cao nhat thuong duoc sir dung khi nguoi van
hanh mudn bao tri hodc ning cap khi c6 tinh trang 16i c6 thé gay anh huéng dén cac
kénh lam viéc khéc.

- LOS c6 muc vu tién cao hon, trong thuc té khi BER cao thi dugc xem 1a
LOS.

- Manual switch c6 mtc vu tién thap nhat.

Giao tiép APS duoc str dung dé thong tin trang thai cac node v6i nhau. Giao
tiép APS duoc thong qua kénh bao vé hon 14 kénh h¢ théng. Dé kiém tra chirc ning
diéu khién bao vé, nguoi ta bo sung thém ché d6 Exercise. Chirc ning nay duoc
thuc hién thuong xuyén nhu mot hoat dong bao tri nén dé tranh nhitng 16i im ling

trong thiét bi du phong va chuyén mach bao vé logic.
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O K2 v
| P! . Ll P I
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| Head-End N K27 T Tail-End
(D n-th step of the APS protocol Protection Path/Signal PS - Protection Switch

Hinh 2.14:Thao tac thye hién co ché APS trén thiét bi NG-SDH

Thur ty céc bude trong APS duogc trinh bay & hinh 2.14:

b1: Phat hién c6 16i & dudong work;

b2: Phia thu giri byte K1 t6i phia dau phat

b3: Chuyén mach chuyén sang phat & dudng protect

b4: Guri byte K1 trén duong protect téi phia dau thu

b5: Guri byte K2 trén duong protect téi phia dau thu

b6: Phia ddu thu chuyén thu ¢ kénh Protect va chuyén phét 1én kénh P

b7: Phia phat chuyén mach nhan sang kénh P

Su khac nhau giira chuyén mach 1+1 unidirectional 1a dau duéi chi can lua
chon tin hiéu t6t nhat trong 2 kénh W va P ma khong cin trao d6i hay thong bao cho
dau phat. Con 1+1 bidirectional thi dau cudi can thong bao cho dau phat dé co thé
bét dau chuyén cac budc sang kénh bao vé.

1:N Protect: S6 kénh bao vé toi da 1a 14, kénh s6 0 dé chi ra line bao vé va
kénh 15 biéu thi luu lwong bd sung. Béi vi ¢ diéu kién binh thudng thi kénh bao vé
nhan rdi nén co thé dugc str dung dé thyc hién luu lwong bo sung.

2.3.2 Phdn mém CFPGA

Khéi CFPGA c6 chirc ning co ban 1 chuyén doi cac giao dién truyén thong
diéu khién, thuc hién lua chon ngu@)n déng bd, giao dién OH (Overhead) buses,

truong chuyén mach mac DSO va déng khung 16p 2 HDLC cho kénh DCN, giao
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tiép v6i CPU qua giao dién Localbus. So d6 khéi cia phan mém CFPGA duoc trinh
bay hinh 2.15.

cLock HDLC
SYSCHKT Generaton ™ Controller
DCC
Bytes k—INTERNAL_CLK——
k—1BITS_IN
k—SDH_CDR_CLKO—
k—SDH_CDR_CLK1—
<-OHT_CHO— k—PDH_CDR_CLKO—
—oHT i~ 1pm OH 1y DSO —S1 Bytes—| Clock.Sel k—PDH_CDR_CLK1—
<~OHT_CH2=1 Controller Bytes Cross Connect QL Output  PPMOOR—
<OHT CH3—3 |—SEL_CDR_CLK_PRF>
*SEL_}CDR_CLK_SEC%
BITS_OUT——>
HNTEFRUPF C'”te"U”pt —SSM mode— RESET L rpGA_DONE Signals—
_INTERRUPTsY CONtrofler MEMORY k——SSM Status Logic N_RESET
oA B0 Controller RESET Ctrl Circuit | crerT signals—>
CPU_CLK ——SPI_mux_Ctrt—  sp|
SPI Mux %‘SPI Buses—>
12¢ @izc Buses—>

Hinh 2.15: So' @6 khdi ciia phan mém CFPGA
2.3.3 Phin mém FPGA E1 Mapper

1XSTM-1 from - Low Order
xoC .| Ser o STM-1 .| High Order » Mapper + OH .
Des Mapper +
DeFramer POH (VC-12 mapper + T
TU-12) s
g N
____________ T |Em
8 Low Order 3
High Order
IXSTM-1to Ser | STM-1 | De,?/lapper + | |DeMapper+OH | ¢
Xcc™ Des | Framer ¥ POH *—1(VC-12 mapper +|*
TU-12)
CLK Synth—={pCM Configuration - CPU bus
Registers

Hinh 2.16: So' @6 khdi ctia phan mém FPGA E1 mapper
Phan mém FPGA E1 mapper c6 chirc ning gom 21 ludng E1 thanh ludng
STM-1, duoc thiét ké trén cong nghé FPGA. So d6 khéi ctia phan mém E1 Mapper

duoc mo ta ¢ hinh 2.16.
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Khdi VC-12/TU-12 21 chudi dit liéu E1 ddc l1ap tir IC Receiver E1 LIU bén
ngoai, thuce hién anh xa (mapping) ludng s6 E1 thanh tai trong TU-12/VC-12 clng
voi viée thuc hién tao ra toan bo cac bytes Low-Order Path Overhead can thiét (V5,
J2, N2, va K4), tao cac bit chén cho muc dich déng b gifra luéng El va khung
SDH huéng giao tiép vi khdi chuyén mach XCC.

2.3.4 Phan mém FPGA SDH Framer

Phan mém FPGA SDH Framer c¢6 chiic ning ghép/tach cac giao dién SDH
dau vao (0 day 1a STM-1/4) thanh mot duong truyén thong duy nhat (telecom bus)
dén bang mach két ndi chéo XCC. Phan mém thyc hién céc tinh ning nhu: xir ly
khung SDH, x40 tron dit liéu, xir Iy con tro ca mirc thap va mirc cao. Qué trinh xur
Iy SDH tuén thi cac tiéu chuan ITU-T. SDH hd tro cdu hinh cac giao dién 1xSTM-
4 hodc 4xSTM-1 hudng duong day (SDH line side) va 1xSTM-4 hudéng két ndi dén
XCC. So dd khéi phan mém SDH Framer duoc mé ta hinh 2.17.

1xSTM-4 from XCC > Ser Quad HO/LO Pointer
1XSTM-4/4xSTM-1 > Des* SDH ™ Interpreter
from SDH Line [ > Framer/
deframer | Alarms
IXSTM-4t0 XCC = S Transport
1xSTM-4/4xSTM-1[ T peele | Overhead | [ HO/LO Pointer
to SDH line > Processor |~ Generator
CLK synth » DCM Overhead Conflg_uratlon
Processor Registers
OH Buses CPU Bus

Hinh 2.17: So @6 khdi ciia phan mém FPGA SDH Framer
2.3.5 Phin mém FPGA EoS
Phan mém EoS c6 chirc ning chuyén d6i dir liéu Ethernet (8 ludng FE) thanh
ludng dir liéu SDH. Vé phia FE, khdi MAC xur 1y cac khung Ethernet MAC trudc
khi luu trit chung vao bo dém riéng dé dong géi trén cac khung theo chuan HDLC
hoic GFP-F. Xir Iy khung MAC bao gdm phan m¢ dau, SFD, Ethernet Header (DA,
SA, Len/Type, Vlan), kiém tra 15i khung, loai bo phan dém, taich FCS. Chirc ning
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kiém soat luéng (flow control) dugc thyc hién tai bo quan ly bo dém dua trén thuat
toan xtr Iy Leaky Bucket. EoS hd trg chitc nang xir Iy VCAT/LCAS. Tong s6 VCG
dugc hd trg 1a 8 VCG cho SDH VCAT/LCAS. So d6 khéi phan mém EoS dugc mb

ta ¢ hinh 2.18.

L2 sw/
" VLAN/f+—»|
AGG

GFP-F
Encapsulation

HO/LO/PDH
VAT-LCAS

8XFE >
10/100Mbps [ .| MAC
MDIO >
CLK synth DCM

AGG/VLAN
DDR Controller

CFM/OAM
Buffer

VCAT
DDR Controller

-

SDH
Structure

Configuration
Registers

f

$

Ser
Des
Ser
Des

+—» 1XSTM-4 from XCC

— 1xSTM-4 to XCC

'

DDR3

CPU Bus

Hinh 2.18: So' @6 khdi ciia phan mém FPGA EoS
2.3.6 Phdn mém két néi chéo FPGA XCC
Phan mém két ndi chéo FPGA XCC thyc hién chirc ning két ndi chéo (non-

blocking), c6 thé cau hinh két nbi chéo véi bang thong ti da 3xSTM4 va 4xSTMI

hodc 2,5 Gbps. XCC cho phép cau hinh linh hoat cic ludng dif liéu trong d6 bat ky

dau ra ndo ¢ muec tdi thibu VC-4/VC-3/VC-12 ¢6 thé duoc cau hinh ngiu nhién dé

két ndi vai bat ky dau vao VC-4/VC-3/VC-12 lién quan nao. Kién trac XCC va giao

dién véi cac bang mach khac nhu hinh 2.19.

Moi dau ra khong stir dung c6 thé dugc cau hinh chén mau dir liéu c6 dinh

tuong Ung véi cac muc tai trong. Dit liéu trude khi dén XCC tir STM Line, PDH

Card, EoS Card vd MATE/Expansion dugc dong b lai béi ky thuat xir Iy can chinh

con tro (Pointer alignment) cho phép trao doi dong b giita cac khe thoi gian VC-

4/\VC-3/VC-12.
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1xSTM-4 from MATE-XCC
3xSTM-1 from Expansion [
Connector

1xSTM-4 from SDH Card
1xSTM-1 from E1 Card
1xSTM-4 from EoS Card

\i

IXSTM-4 to MATE-XCC
] 3xSTM-1 to Expansion
Connector

1xSTM-4 to SDH Card
1xSTM-1 to E1 Card
1xSTM-4 to EoS Card

Yvyy

Data

:'\\/ Memory Data

hory
\

7x Data memory }

Yyvy

!

Yyvy
Yyvy

LA

I

CPU Bus <+——» Configuration
Memory
CLK synth = .| Timing and Address
Generator

Hinh 2.19: So' @6 khdi ciia phin mém FPGA XCC
2.4 Thiét ké co khi vo hop
Thiét ké co khi dugc thuc hién giéng nhu cua thiét bi TJ1400 cua Tejas,
kich thudc phu hop khi lép dat ¢ rack 19 inch, voi tat ca céc giao dién dugc thuc

hién phia trudc:

E1 Card/STM-1 Card/Ethernet card E1 Card/STM-1 Card/Ethernet card
(Slot1) (Slot5)

XCCCard E1 Card/STM-1 Card/Ethernet card
(Slot2) (Slot6)

Air Filter

Fan + OAM (Slot10)

E1 Card/STM-1 Card/Ethernet card
Slot3)
XCC Power Unit Card Power Unit Card
(Slot4) (slots) (Slot9)

Hinh 2.20: Thiét ké co khi mit trudc cia thiét bi

8

&
&
VH

Hinh 2.21: Hinh 4nh thiét bi sau khi ché tao hoan chinh
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2.5 Két luan chwong 2

Chuong 2 tién hanh nghién ciru, khao sat cac dong thiét bi truyén dan quang
NG-SDH nhép ngoai dang duoc sir dung trén hé thdng. Dé xuit tinh ning chi tiéu
k¥ thuat ddi véi thiét bi can nghién ctru va ché tao. Tién hanh thiét ké phan ctimg hé
thdng cua thiét bi, phan chia bang mach va thiét ké phan ctng cua tirng bang mach.

Chuong 2 ciing tién hanh xdy dung va phat trién phan mém quéan 1y diéu

khién thiét bi. Pua ra phuong an thiét ké vo hop, giao dién bén ngoai cua thiét bi.



41

Chuong 3 - PO KIEM VA PANH GIA CHI TIEU KY
THUAT CUA THIET BI TRUYEN DAN QUANG NG-SDH VA

UNG DUNG TREN HE THONG VIEN THONG
3.1 X4y dung kich ban do kiém thiét bj sau khi ché tao
So d6 do kiém chi tiéu k¥ thuat cia thiét bi dugc cin clr vao cac tiéu chudn
do kiém hién hanh TCVN/QS 1995:2017. Cu thé nhu sau:
Diéu kién tién hanh kiém tra:
- Nhiét do tir 20 °C dén 27 °C.
- Nguén cung cap: Dién 4p danh dinh mot chiéu -48 VDC; dong dién 8,2 A.
Phuwong ti¢n do, kiém tra:
Phuong tién do, kiém tra quy dinh duoc quy dinh tai Bang 3.1:
Bang 3.1: Danh muc phwong tién do

Pac tinh ky thuat
Tén phwong tién do

Pham vi do Sai s0

1. May do cong suat | - Dai budc song: tir 780 nm dén 1650 nm; 013 dB
10,
quang - Dai do cong suat: tir am 70 dBm dén 20 dBm.

- Dai budc séng: tir 1260 nm dén 1650 nm;
2. Suy hao quang ' , +0,05 dB
- Dai suy hao quang: tir 2 dB dén 60 dB

- Pién ap dau vao 220 VAC; Tan s6 50 Hz;

3. Bo bién do6i ngudn | - Pién ap mot chiéu dau ra co dai bién d6i tr 0| +5%
AC/IDC VDC dén 60 VDC;
- Dong cép lién tuc ra tai khéng nho hon 10 A; | +5 %
dd gon soéng khong vuot qua 2,5 mV hiéu dung.

- Dai budc song: tir 600 nm dén 1700 nm;

- Do dugc rung pha va tr6i pha trén giao dién
4. May do SDH STM-1/4, do 16i bit BER trén cac giao dién 10710
STM-1/4, ¢6 chirc nang do kiém tu dong chuyén
mach (APS) trén giao dién E1/VC12/ VCA4.
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Dic tinh ky thuat
Tén phwong tién do

Pham vi do Sai s0

Do luong El véi cac tinh ning: Do 15i bit, do
5. May do ludng E1 mit na xung, do sai sb tbc d6 ludng E1, do rung | 101°

pha va troi pha luéng E1

6. Can khéi luong Can duoc khdi lwong dén 10 kg +5 %

7. Thuée do chiéu dai C6 thang mm, do duoc dén 50 m +5%

8. May do Ethernet L1, | Do Ethernet 16p 1, 2 trén giao dién dién va giao 1010
L2 dién quang

CHU THICH: Céc phuong tién do trén phdi dwoc kiém dinh va con trong thoi han hiéu

lice. Cho phép ding cdc phirong tién do khdc cé cing giGi han do va cdp chinh xdc cao

hon hodc twong duwong.

3.1.1 Po céng suit phdt quang

- Thiét bj do:

+ May do cong sut phat quang;

+ Day nhay quang.

- So d6 d4u nodi thiét bi duge thuc hién theo hinh 3.1:

Thiét bi NG-SDH May do cong
Tx L Giao dién quang _ suat quang

Hinh 3.1: So d0 do cong suit phat quang
- Thuyc hién do:
+ M4y do cong suit quang chon budc song lam viée 1310 nm khi kiém tra &
cac giao di¢n S1.1; L1.1.
+ Sir dung diy nhay quang ndi dau phat quang cta thiét bi dén dau vao may
do cong suit quang;

+ Ghi két qua do duoc vao bang 3.2.
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Bang 3.2: Két qué do cong suit phat quang

Gia tri cho phép , ,
Loai SFP Ket qua Keét luan
(dBm)
STM-1/S1.1 -15 + -8 -11,8 Dat yéu cau
STM-1/L1.1 5+0 -3,2 Dat yéu cau

Tir két qua thu dugce & bang 3.2, ¢6 thé két luan thiét bi dam bao cong suit
phét quang trén giao dién STM-1, dép ting chi tiéu k¥ thuat cta giao dién SDH nhu
dé xuit & bang 2.5.

3.1.2 Do dp nhay quang

- Thiét bi do:

+ May do E1, may do cong sut quang;

+ B0 suy hao quang diéu chinh duoc.

- So dd d4u ndi thiét bj duge thuc hién theo hinh 3.2:

.y Giao dién E1 Rx Tx Giao dién quang T B4 "
A . 0Ss ao
My do E1 Thiét bi NG-SDH 0 Suy
quang
Rx Tx Rx

Hinh 3.2: So @6 do d9 nhay quang

- Thuc hién do:

+ May do cong suat quang chon budc séng lam viéc 1310 nm khi kiém tra ¢
giao dién S1.1; L1.1;

+ Trén thiét bi NG-SDH: Thiét 1ap luu luong trén cac giao dién STM-1/4;

+ Thiét 1ap may do E1, tién hanh tao két ndi chéo ludng E1 trén thiét bi NG-
SDH va dam bao khong c6 16i ndo xay ra;

+ Piéu chinh bd suy hao quang cho dén khi BER 16n hon 10 trong may do;

+ Ngit két ndi cong laser Rx & giao dién quang cua thiét bi va ndi voi may
do cong suit quang;

+ Gia tri hién thi trén mdy do cong suit quang chinh 13 ngudng thu hay con
g0i 14 d6 nhay thu cua thiét bi SDH trén céc giao dién twong tng;

+ Ghi két qua do duoc vao bang 3.3.
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Bang 3.3: Két qua do dd nhay quang

Gia tri cho phép, , ,
Loai SFP Ket qua Keét luan
dBm, khong lém hon
STM-1/S1.1 -28 -36,8 | Pat yéu cau
STM-1/L1.1 -34 -40,1 | Pat yéu cau

Tir két qua thu duoc & bang 3.3, c6 thé két luan thiét bi dam bao d6 nhay
quang trén giao dién STM-1, d4p tng chi tiéu k¥ thuat cua giao dién SDH nhu dé
xuit & bang 2.5.

3.1.3 Do troi pha va rung pha trén cdc giao dién

a. Do troi pha va rung pha trén giao dién El

Muc dich: Po gia tri troi pha va rung pha trén giao dién luong 2 Mbps theo
chuan ITU-T G.823.

- Thiét bi do: May do E1; suy hao quang; cap va phu kién.

- So' d6 dau néi thiét bi dugc thuc hién theo hinh 3.2 & trén.

- Quy trinh thyc hién do:

+ Tao két ndi chéo ludng E1 can do ra giao dién STM-1 va loop cong Tx vio
Rx & phan giao dién quang;

+ Trong may do Sunset E20C, chon giao dién do trdi pha va rung pha;

+ Tién hanh do 1an luot trén 21 lu6ng 1+21;

+ Lan lugt chon hai ché do do bo loc tir 18 kHz dén 100 kHz va tir 20 kHz
dén 100 kHz. An ntit START va doc két qua hién thi trén may Sunset E20C;

- Ghi két qua do duoc vao bang 3.4.

Bang 3.4: Két qua do trdi va rung pha trén giao dién E1

Gia tri cho
Thur tw . .
. Bo loc phép, Ul, Keét qua Keét luan
luong
khong 16n hon
. Tur 20 kHz dén 100 kHz 15 1,197 Dat
Tir 18 kHz dén 100 kHz 0,2 0.038 bat
) Tur 20 kHz dén 100 kHz 1,5 1,121 Dat
Tir 18 kHz dén 100 kHz 0,2 0,036 Dat
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Pat

Pat

Tir 20 kHz dén 100 kHz 1,5 1,191 Pat

2t Tir 18 kHz dén 100 kHz 0,2 0,035 Pat

Tir két qua thu duoc & bang 3.4, ¢ thé két luan thiét bi dam bao chi tiéu vé
d6 troi va rung pha trén giao dién E1 theo chuan ITU G.823, dap tng chi tiéu ky
thuat ctua giao dién E1 nhu dé xuét & bang 2.3.

b. Do tréi pha va rung pha trén cac giao dién STM-1

Muc dich: Po gia tri tréi pha va rung pha trén ngd ra trén giao dién STM-1
theo chuén ITU-T G.825.

- Thiét bi do:

+ May do SDH;

+ Cap va phu kién.

- So 6 dau néi thiét bi dugce thuc hién theo hinh 3.3.

Tx Giao dién quang Rx T Giao dién E1
May do SDH Thiét bi NG-SDH
Rx Tx Rx
LCT

Hinh 3.3: So d6 do trdi pha va rung pha trén giao di¢n STM-1

- Quy trinh thyc hién do:

+ Tao két ndi chéo giao dién quang STM-1 sang luéng E1 va tiép hanh loop
Tx va Rx trén giao dién El;

+ Po kiém 13i bit trén may do va dam bao luéng STM-1 hoat dong tot;

+ Bat chirc nang loc bang rong va loc bang cao (LP+HP1/LP+HP2) trong
phan Receiver Setting cia may do va khoi dong may do;

+ Trong phan Results s& hién thi troi pha va rung pha tich liiy trong 1 phit;

+ Ghi két qua do duoc vao bang 3.5.
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Bang 3.5: Két qua do trdi va rung pha trén giao di¢n STM-1

B loc Gia tri cho phép, UI, ] Két
Loai SFP Ket qua

LP+HP1/LP+HP2 khéng 16n hon luén
500 Hz - 1,3 MHz 1,50 0,739 Dat

STM-1/S1.1
65 kHz - 1,3 MHz 0,15 0,139 Dat
500 Hz - 1,3 MHz 1,50 0.834 Pat

STM-1/L1.1
65 kHz - 1,3 MHz 0,15 0,126 Dat

Tir két qua thu dugce ¢ bang 3.5, co thé két luan thiét bi dam bao do troi va
rung pha trén giao dién STM-1, dap tGng chi tiéu k¥ thuat cua giao dién SDH nhu dé
xudt & bang 2.5.

3.1.4 Do mat na xung luéng EI

Muc dich: Do dang tin hi¢u HDB3 trén giao di¢n E1 theo chuan ITU G.703.

Mo ta: Po mat na xung bang cach “Loop” ludng E1.

- Thiét bj do:

+ May do E1;

+ Suy hao quang 10 dB;

+ Day nhay quang.

- So d6 dau néi thiét bi dugce thuc hién theo hinh 3.2 & trén.

- Quy trinh thuc hién do:

+ Tién hanh cac budc thiét 1ap do gidng véi viéc do kiém do nhay quang, chi
khac 1a bo suy hao quang diéu chinh & mic 10 dB dé dam bao may do El khong
xuét hién 161 nao;

+ Thiét 1ap may do luéng El vé ché d6 do mit na xung;

+ Tién hanh do dén khi may do bao két qua;

+ Ghi két qua do duoc vao phiéu kiém tra;

+ Tién hanh do lan luot trén 21 ludng tir 1+-21;

+ Quan sat xung trén may man hién thi cia may do ludng E1: Néu dang xung
tin hiéu nam trong khoang giira dudng gidi han trong va duong gidi han ngoai cia

mat na xung la dat yéu cAu;
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+ Cac xung duong va xung 4m déu phai ndm trong mit na xung cho phép,
trong d6 V=100% la 3 V;

+ Khodang bit tuong trng véi gia tri 0 ¢6 dién &p trong khoang + 0,3 V;

+ Ty 1& bién d6 cua cac xung duong va am tir 0,95 dén 1,05 so v6i dinh xung
dinh dang;

+ Ty 1& d6 rong cta cac xung duong va 4m tir 0,95 dén 1,05 so véi dinh xung
dinh dang;

+ Néu cac thong sd ctia xung vuot ra khoi khoang giita gidi han trong va gidi
han ngoai cia mit na xung may sé& bao 18i va két qua 1a khong dat;

+ Két qua kiém tra duoc ghi vao bang 3.6.

Bang 3.6: Két qua do mit na xung ludng E1

Thir tw Gia tri yéu cau Ket qua | Ketluin
luong

Do rong xung, ns, trong khoang 240 Dat

bat theo

, Do rong sudn trude xung, ns, khong

khuyén 37 Dbat

16n hon
1 nghi

Do rong suon sau xung, ns, khong

ITU- T 103 Pat
16m hon

G.703
Bién d¢ xung, V, trong khoang 2,76 Pat
Do rong xung, ns, trong khoang 236,6 DPat

bat theo

, Do rong sudn trude xung, ns, khong

khuyén 61 Dbat

16n hon
21 nghi

D0 rong suon sau xung, ns, khong

ITU- T 115 Pat
16n hon

G.703
Bién d¢ xung, V, trong khoang 2,7 DPat

Tir két qua thu duogc & bang 3.6, c6 thé két luan thiét bj dam bao chi tiéu vé
mit na xung theo tiéu chuan ITU G703, dap tng chi tiéu ky thuat cia giao dién El

nhu dé xuét ¢ bang 2.3.
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3.1.5 Do ty 1¢ 16i bit trén luong E1

- Muc dich: Po chét lugng hé théng SDH trén giao dién ludng 2 Mbps theo
chuan ITU-T G.826.

- M6 ta: Po chét luong BER bang cach loop giao dién quang qua bd suy hao.

- Thiét bj do:

+ May do E1;

+ Suy hao quang ;

+ Cap va phu kién.

- So d6 dau néi thiét bi dugce thuc hién theo hinh 3.2 & trén.

- Quy trinh thyc hién:

+ Tao két ndi chéo ludng E1 tir may do dén thiét bi;

+ Pam bao rang khong c6 16i nao xuét hién trén may do;

+ Thye hién do kiém BER trén dd 1éch 0 va céc gia tri do 1éch khac (+/-50 x
10°), thoi gian do 14 24 h;

+ Lip lai cac bude do dbi véi cac ludng khac;

+ Ghi két qua do duoc vao bang 3.7.

Bang 3.7: Két qua do ty 1¢ 15i bit trén ludng E1

Thir tw Gia tri yéu ciu Két qua Két luin
luf'ing
1 Khong nho hon 10° | Khéng c6 16i bit Dat
21 Khong nhé hon 1010 Khong c6 16i bit Dat

Két luan thiét bi dam bao chi tiéu vé ty 1¢ 13i bit trén ludng E1, dap ung chi
tiéu k¥ thuat cua giao dién E1 nhu dé xuat ban dau.

3.1.6 Po kiém tra dich vu Ethernet

- Muc dich: Kiém tra tinh ning VCAT, LCAS ciia EoS.

- M6 ta: Cau hinh EoS qua SDH véi chirc ning VCAT, LCAS

- Thiét bi do:

+ Mdy do, phan tich Ethernet;

- So d6 dau ndi thiét bi dugc thue hién theo hinh 3.4:
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Node A
ETH

i Tx
Thiét bi NG-SDH

Giao dién quang

ETH
May do va phan
tich Ethernet

Giao dién dich vu
Ethernet

ETH

Rx |

Thiét bi NG-SDH
Node B
ETH

Tx

Ethernet

Hinh 3.4: So' @6 do kiém tra dich vu Ethernet

- Quy trinh thuc hién:

+ Bat tinh nang VCAT, LCAS trén cac VCG;
+ Tao VCG gdm 5 VC-12 trén 2 node A va B. Tao luu luong Ethernet toc do

10 Mbps tir may phan tich Ethernet vao node A va nhan lai tr node B;
+ X0a 1 VC-12 trong VCG tir node A;

+ Luu luong s& giam xudng 8 Mbps, khong gian doan;

+ Tat tinh nang LCAS, luu luong mat;

+ Két qua mong mudn 1a luu luong khong gian doan khi x6a hodc thém

thanh phan cho VCG;

+ Ghi két qua do dugc vao bang 3.8.

Giao dién dich vu

Bing 3.8: Két qua do kiém tinh ning Ethernet 16p 1

Tinh ning Tiéu chi Két qua Két luin
HO tro VC-11, VC-12, VC-3, VC-4 Cé Dat
VCAT Nhiéu thanh phéan trong VCG Cé Pat
LCAS X6a hodc thém thanh phan cho VCG Co Pat

Két luan thiét bi dap (mg chi tiéu tinh ning Ethernet 16p 1.

* Po kiém tra bang mach truyén tai Ethernet L6p 2
- Thiét bj do:

+ May do, phan tich Ethernet.

- Quy trinh thyc hién:

- So d6 d4u ndi thiét bi duoc thuc hién theo hinh 3.5:
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Thiét bi NG-SDP | Giao dien Fthemet | Thiét b NG-SDH

Node A 100M/1G Node B
Rx Tx
ETH ETH
Giao dién dich vu Giao dién dich vu
Ethernet Ethernet
ETH
May do va phan ETH

tich Ethernet

Hinh 3.5: So’ d6 do kiém Eline
- Quy trinh thyc hién:
+ Tao Eline gitra node A va Node B
+ Tai may do, bat chirc nang do kiém RFC 2544;
+ Ghi két qua do dat hay khong dat vao bang 3.9.
Bang 3.9: Két qua do kiém tinh ning Ethernet 16p 2

Tén chi tiéu kiém tra Gia tri yéu cau (Mbps) Ketqua do
(Mbps)
Bang thong 64 byte 100 100
dinh tuyén véi 128 byte 100 100
toc do 100 | Kich 256 byte 100 100
Mbps,  khong | thudc 512 byte 100 100
nho hon (twong | khung 1024 byte 100 100
tmg véi ty 18 16i 1280 byte 100 100
khung 0%) 1518 byte 100 100

Tir két qua thu dugc o bang 3.8 va bang 3.9, c6 thé két luan thiét bi dap ung
chi tiéu k¥ thuat cta giao dién Ethernet nhu dé xuat & bang 2.4.

3.1.7 Po kiém tinh ning bdo vé mach vong SNCP

Muc dich: Po bao vé SNCP diém — diém theo kiéu vong 2 day theo mirc
VC12/VC3/VC4 theo chuan ITU-T G.841.

- Thiét bj do:

+ May do SDH.

- So d6 d4u ndi thiét bi dugce thyc hién theo hinh 3.6:



o1

My do SDH

Thiét bi NG-SDH
Node B

ETH

Thiét bi NG-SDH
Node A

Pudng lam viéc chinh

Thiét bi NG-SDH
Node C

Pudng bao vé

Hinh 3.6: So' b do kiém bao vé SNCP

- Quy trinh thyc hién :

+ Tao két ndi chéo tir may do qua thiét bi NG-SDH ¢ Node B va thong qua
diém loopback & Node A dé tién hanh do;

+ Thiét 1ap chirc ning bao vé SNCP mach vong 2 déy giita may do va diém
loopback;

+ Thyc hién loop cfmg/mém trén muc VCI12 tai Node A;

+ Céu hinh may do SDH sang ché do APS;

+ Ngét mot két ndi gitta Node A va Node B, trén Node A s€ ty dong chuyén
mach bao vé dé tao két ndi véi Node B thong qua dudng tir Node A qua Node C
dén Node B;

+ Trén may do SDH hién thi thoi gian chuyén mach tir lic ngat két ndi dén
khi c6 két ndi tro lai. Ghi két qua do duoc vao bang 3.10;

+ Lap lai bai do trén cac miac VC3 va VC4.

3.1.8 Po kiém tinh ning bdo vé chuyén mach MSP 1+1

Muc dich: Do chuyén mach bao v¢ MSP 1+1 giira hai diém & cac muc
VC12/VC3/VC4 theo duong day nhay quang.

- Thiét bi do:

+ May do SDH.

- So d@6 dau ndi thiét bi dugc thyc hién theo hinh 3.7:



Thiét bi NG-SDH
Node A
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Buong lam viéc chinh

Méy do SDH

%

 buonghbidové

"| Thiét bi NG-SDH

- P

Node B
ETH

Hinh 3.7: So' d6 do kiém bao vé MSP

- Quy trinh thyc hién:

+ Tao ludng SDH di qua may do va chon ché 46 MSP APS trén may do;

+ Céu hinh ché do bao vé MSP trén hai node;

+ Tao két ndi chéo mirc VC12 tai hai node va dam bao trang thai luéng hoat

dong binh thuong;

+ Ngat két néi mot trong hai dudng gitta hai thiét bi va theo ddi thoi gian

chuyén mach APS trén may do SDH;

+ Khi d6 luu luong & dudng lam viéc chinh duwoc chuyén hoan toan sang

duong bao v¢;

+ Két qua ghi vao phiéu kiém tra chinh 1a thoi gian chuyén mach dé luu

lwong khoi phuc lai ¢ trang thai binh thuong;

+ Ghi két qua do duoc vao bang 3.10;

+ Lap lai bai do trén cac mic VC3 and VC4.

Bang 3.10: Bang két qua do kiém bao vé SNCP va MSP

Gia tri yéu cau, ms,

Po kiém khong lon hon Két qua | Két luan
Chuyén mach SNCP ¢ mirc VC12 50 23
Chuyén mach SNCP ¢ mirc VC3 50 20
Chuyén mach SNCP ¢ mutic VC4 50 23
Chuyén mach MSP ¢ muc VC12 50 26
Chuyén mach MSP ¢ mirc VC3 50 30
Chuyén mach MSP & mirc VC4 50 32
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. Gia tri yéu cau, ms, . .
Do kiém Keét qua | Két ludn
khong lon hon
Chuyén mach MSP & mirc 4-4¢c-VC4 50 32
Chuyén mach MSP ¢ muc 16-16¢-VC4 50 31

Tir két qua thu duoc & bang 3.10, c6 thé két ludn thiét bi dam bao tinh ning
bao vé SNCP va MSP. Tinh ning ndy di va dang dugc cung cip & hau hét cac dong
thiét bi nhap ngoai. Do d6 c6 thé danh gia thiét bi truyén dan quang NG-SDH sau
khi ché tao c6 chi tiéu va tinh ning twong duwong v&i cac thiét bi nhap ngoai dang
dugc sir dung trén mang truy nhap cia hé thong vién thong.

3.2 So' @6 thir nghiém va danh gia thiét bi

Két qua do kiém tir muc 3.1 cho thay thiét bi sau khi thiét ké ché tao dam bao
day du cac chi tiéu, tinh ning k¥ thuat nhu bang dé xuit 2.2, 2.3, 2.4, 2.5. Tuy
nhién, dé danh gia mirc do dap tng cua thiét bi khi trién khai vao hé théng, can phai

tién hanh thir nghiém. So d6 dé xuat thir nghiém duoc trinh bay & hinh 3.8.

T8 truyen hinh

M3y tinh
m] "
—

Dién thoai
—_— “ IP Pnorie

Thiét bi NG-SDH ¢85~
STN1
"hiét bi NG-SDH Toha dii
s . ‘

X TOM

Dién thoai
ot T S ﬁ T T Analog
NPT1200 \@e oién thoai

Analog

Hinh 3.8: So' dd thir nghiém thiét bi trén hé théng

Két qua thtr nghiém tai tram dugc danh gia: Thiét bi truyén din quang NG-
SDH sau khi thiét ké ché tao dap tng tot cac dich vu, cho phép thay thé tuong
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duong véi cac thiét bi BG20 va ALU1642, TJ1400 dang dugc trién khai trén hé
thong vién thong. Tuy nhién, qué trinh khai bao dich vu thir nghiém chua c6 giao
dién ngudi dung nén con chua thuan tién. Can tiép tuc hoan thién trong thoi gian
tiép theo.

3.3 Ung dung thiét bi trong h¢ thong vién thong

Tir két qua kiém tra thiét bi dugc trinh bay ¢ 2 muc 3.1 va 3.2 s& 1a co s&
khang dinh kha nang dap tmg cua thiét bi truyén dan quang NG-SDH da dich vu khi
trién khai & mang truy nhap hé thong vién thong. Pé khang dinh thém diéu ay, cong

viéc tiép theo 1a trién khai thiét bi vao hé thong vién thong theo so d6 ¢ hinh 3.9.

EL Tester m

E1 STM-1
| E1-2 STM1-3
Thiét bi STM1-2 STM1-2[ Thiét bi
Q) NG-SDH | STMI | NG-SDH FEEltheme"g —Ethernet—{.
< ; - N
May tinh quin I¢ STM1-1 STM1-1 | <>
ay tinh quan ly Ethernet
STM1 STM1 gl
VCS
XSB-P4 xA20G sot 1 Polycom
NPT1200 TM1 TV1464
CEL1 slot 1/P1
Ethernet
Mang TDQ §‘

gj -Ethernel Etherne Ey
HTC VCS
Cac may cha (rng dung (web, ftp)

TP HCM

Hinh 3.9: So' @6 tng dung thiét bi NG-SDH trong hé théng vién thong
Tién hanh do kiém chat lugng tin hiéu STM-1 bang may do Veex RXT300.
Man hinh may do thu dugc nhu hinh 3.10.
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Evonf Log
érrorsIAlarms Signal
ST:11/17 08:19:38
LOS Alarm
SDH Alarms

m
SDH Errors OK Alarm/Err

=l
) |

PDH Alarms ’
PDH Errors

TSI,
History

TX: STM1
 RX:STM1

Hinh 3.10: Man hinh két qua do tin hiéu STM-1 khi ing dung thiét bi trén hé

“LASER Off

*  Restart

thong vién thong

Véi két qua thu dugc & hinh 3.10, co thé két luan rang thiét bi hoat dong tot
khi duge trién khai trén hé théng vién thong. Thiét bi NG-SDH sau ché tao c¢6 thé
thay thé twong duong cac thiét bi nhap ngoai nhu BG20, ALU1642, TJ1420... Do
d6 thiét bi hoan toan c6 du diéu kién san xuit hang loat dé bién ché su dung trén
mang truy nhap cua h¢ théng vién thong cua Viét Nam.

3.4 Két luan chwong 3

Chuong 3 da tién hanh xdy dung kich ban do va kiém tra cac chi tiéu k¥
thuat cua thiét bi sau khi ché tao hoan chinh. So sanh danh gia voi bang chi tiéu
dugc dé xuét tir true. Sau d6, thuc hién thir nghiém thiét b trén hé théng, danh gia
tinh twong thich va kha nang dap mg so v6i cac dong thiét bi nhap ngoai dang hoat

dong. Tir d6 dé xuét tmg dung thiét bi trén hé thong vién thong ¢ Viét Nam.
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KET LUAN

Nhu vy sau mot thoi gian nghién ctru voi sy nd luc cta ban than va su
huéng dan tan tinh cua TS. Vii Tuan Lam, dé tai “Thiét ké ché tao thiét bi truyén
din quang NG-SDH da dich vu ing dung vao mang truy nhip cia hé thong
vién thong” ciia hoc vién da hoan thanh véi mot s6 két qua sau:

- Nidm duoc nhitng k¥ thuat chinh trong cong nghé NG-SDH. Vai trd va chiic
nang cua thiét bi truyén din quang NG-SDH trong mang truy nhap cia hé thong
vién thong.

- Nghién ctru va dé xuat tinh nang, chi tiéu k¥ thuat cua thiét bi s& thiét ké
dura vao chi tiéu tinh ning cta cac dong thiét bi dang duoc trang bi trén hé thng.

- Thiét ké hoan chinh phan ctng va phin mém cua thiét bi.

- X4y dyng md hinh do kiém, thir nghiém va dénh gia thiét bi sau khi ché
tao, ddi chiéu v4i bang chi tiéu k¥ thuat dé xuat ban dau.

Nhitng han ché va huéng phat trién cia dé tai:

- Do thoi gian thuc hién dé tai c6 han, cong viéc nhiéu, chiu chi phdi nhiéu
nhiém vu khéc nhau nén chua t6i uu duge thiét ké. Thiét bi sau khi ché tao chua c6
phan mém quan Iy NE ma méi chi khai bao bang LCT.

- Trong thoi gian téi hoc vién sé tiép tuc hoan thién dé tai ctia minh, xay
dung phan mém quén 1y. Thir nghiém thoi gian dai trén mang truy nhap dé danh gia
tinh on dinh cta thiét bi sau ché tao.

Hoc vién rat mong nhan dugc nhitng gbp y cia cac nha khoa hoc, dong
nghiép va ban bé dé hoan thién dé tai cia minh.

Ha Noi, thang 01 nam 2021

Lé Thi Xuan



[1].
2]
[3].
[4].

[5].

[6].

[7].

[8].

[9].

[10].

[11].

S7

TAI LIEU THAM KHAO

“Alcatel 1642 Edge Multiplexer ”, www.alcatel.com

“BG20 Datasheet”’, www.ecitele.com.

December, 2009 “Acaltel Lucent 1642 Emux ISA Board Ethernet Switching
System 1.5

ECI Telecom, (October 2000), Anouska Burrage Competitor Interlligence
Optical Network.

Hassan, Rosilah, James Irvine, and lan Glover. "Design and Analysis of
Virtual Bus Transport Using Synchronous Digital Hierarchy/Synchronous
Optical Networking." Journal of Computer Science 4.12 (2008).

ISBN 84-609-4420-4 “Migration to Next Generation SDH”

see at wwww.trendcomms.com.

“MSPP, MTSP and MSSP Network Elements”, Fujitsu, 23 July, 2008

San Jose, California (1 October 2006. Retrieved 14 November 2010),
"Synchronous Digital Hierarchy (SDH) Graphical Overview". Cisco IndiA
Systems.

“SURPASS hiT 7020 Multi-Service Provisioning Platform”see at
www.nokiasiemensnetworks.com.

TJ1400 — 7 Slot, “Tejas Networks Packet Transport Network”,
www.tejasnetworks.com

Cao Xuén Tung (2009), Nghién ciru vng dung cong nghé NG SDH vao mang

vién thong Viét Nam. Trudng Dai hoc Cong nghé - Pai hoc Qudc gia Ha Noi


http://www.alcatel.com/
http://www.ecitele.com/
http://hpe.com/software/nnmi
http://hpe.com/software/nnmi
http://www.cisco.com/en/US/tech/tk482/tk876/technologies_tech_note09186a008011927d.shtml
http://www.nokiasiemensnetworks.com/
http://www.tejasnetworks.com/

