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Mang truy cap quang thu dong GPON - Lé&p tién ich truyén tai vat
ly
Passive Optical Network GPON — Physical Media Dependent layer

1 Pham vi ap dung

Tiéu chudn nay dua ra cac yéu cau ky thuat phan I&p vat Iy va déc tinh cla phan I6p phy thudc méi
tredng vat ly (PMD) dbi cac hé théng mang truy nhap quang thu dong GPON tuén thd theo khuyén
nghj G.984.2 clia ITU. Phan I&p héi ty (TC) va céc giao thirc digu khién lop dwéng di lidu clia hé
théng truy nhap quang thu déng GPON dwoc qui dinh tai cac tigu chudn khac.

Tiéu chudn nay &p dung cho céc hé théng mang truy nhdp quang thy déng GPON cé céc téc do
dudng danh dinh 1 244,160 Mbit/s va 2 488,320 Mbit/s huéng xudng; cac toc do dudng danh dinh
155,520 Mbit's; 622,080 Mbit's, 1 244,160 Mbit/s va 2 488,320 Mbit/s hwéng len.

Tiéu chudn nay cling ap dung cho cac hé théng lai ghép gitka hé théng truy nhép quang thy ddng
GPON va hé théng truy nhap cap ddng. Cac yéu cu ky thuat déi véi hé théng truy nhap cép ddng
dwoc dua ra trong cac tiéu chuén khac.

2 Tai ligu vién dan

Céc tai lidu vien din sau day 1a cin thiét d& &p dung tiéu chuén nay. D6i véi céc tai liéu vién dan ghi
nam cong bé thi &p dung phién ban dugc néu. Déi v&i céc tai liéu vien din khéng ghi ndm céng bé thi
&p dung phién ban m&i nhét, bao gdm ca cac stra ddi, bd sung (néu cb).

TCVN 8665:2011, Soi quang dling cho mang vién théng — Yéu cau ky thuét chung.

ITU-T Recommendation G.957 (1999), Optical interfaces for equipments and systems relating to the
synchronous digital hierarchy (Khuyén nghj ITU-T G.957 (1999), Giaa dién quang cho céc thiét bi va
céc hé théng lién quan dén SDH (synchronous digital hierarchy)). _

ITU-T Récommendation G.982 (1996), Opfical access networks to support services up to the ISDN
primary rate or equivalent bit rates (Khuyén nghj ITU-T G.982 (1996), Mang truy nhép quang hé tro céc
dich vy ¢6 téc d6 bit bing téc d bit ISDN hoéc twrong duong). |

ITU-T Recommendation G.983.1 (1998),Broadband optical access systems based on Passive Optical
Networks (PON) (Khuyén nghi ITU-T G.983.1 (1998), Hé théng truy nhép quang bang rfng dua trén
Mang quang thu dng (PON)).

ITU-T Recommendation G.983.3 (2001),A broadband opticalaccess system with increased service
capability by wavelength allocation (Khuyén nghj ITU-T G.983.3 (2001), Gia tang dich vy qua viéc xac
dinh bwde séng trong hé théng truy nhép quang béng réng). .

ITU-T Recommendation G.984.1 (2003),Gigabit-capable Passive Optical Networks (GPON):General
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characteristics (Khuyén nghj ITU-T G.984.1 (2003), Mang truy nhdp quang thu déng Gigabit GPON:
Déc diém téng quan).

ITU-T Recommendation G.984.2 Amendment 1 (02/2006), Gigabit-capable Passive Optical Networks
(GPON): Physical Media Dependent (PMD) layer Specification: New Appendix Ill — Industry best
practice for 2,488 Gbitls downstream, 1,244 Gbit/s Upstream G-PON (/TU-T G.984.2 sira aéi 1
(02/2006), Mang truy nhdp quang thy déng Gigabit (GPON): Lép phy thugc moi truomg vt f_y" (PMD):
Phu luc Il — CHI tiéu ki thuét phuc vu cho san xudt céng nghiép hé théng GPON c6 tbc db bit hutng
xubng 2,488 Gbit/s, huéng Ién 1,244 Gbit/s).

ITU-T Recommendation G.984.2 Amendment 2 (03/2008), Gigabit-capable Passive Optical Networks
(GPON): Physical Media Dependent (PMD) layer Specification — Amendment 2 (Khuyén nghj ITU-T
G.984.2 stra d8i 2 (03/2008), Mang truy nhap quang thu déng Gigabit (GPON): Chi tiét ky thuét I6p phy
thuéc méi truong vét Iy (PMD) — Stra déi 2).

3 Thuét ngir va dinh nghia

Tiéu chuén néy sfr d-l,-mg cac thuat nglr va dinh hghi’é sau day: '

31

Mang truy nhap quang OAN (Optical Access Network)

Tép hop céc dwdng truy nhap chia sé chung mét giao dién va dwoc cung cép bdi cac hé théng truyén
tai truy nhap quang. OAN c6 thé bao gém mot sé cac ODN két néi dén ciing mét OLT.

3.2
Mang phéan phdi quang ODN (Optical Distribution Network)

ODN Ia mang st dung cac phén t& quang thy dong cung cAp céc tién ich truyén_dén quang tir OLT
dén khach hang va nguoc lai.

33

Két cudi dwérng quang OLT (Optical Line Terminal)

OLT Ia diém/noi/khdi cung cAp giao dién mang OAN va dugc két néi dén mdt hodic nhidu ODN.
34

Khéi mang quang ONU (Optical Network Unit)

ONU Ia khéi mang quang cung cép (tryc tiép hoic gién tiép) giao dién khach hang clia OAN va dugc
két ndi @én ODN.

3.5
Két cudi mang quang ONT (Optical Network Terminal)
MGt ONU dwgc str dung trong cAu hinh truy nhap quang dén nha thué bao (FTTH) c6 thém chirc nang

6
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cdng khach hang.
3.6
Pa truy nhap phan chia theo th&i gian TDMA (Time Division Multiplexing Access)

Ky thuat truyén dén theo phwong thirc ghép kénh nhiéu khe thoi gian vao cling mot khung théi gian
¢b dinh. :

3.7
Ghép kénh phan chia theo bwéc séng WDM (Wavelength Division Multiplexing)

Ghép kénh hai chidu bing cach slr dung bwéc séng quang khac nhau cho tin higu hwdng |én va
hwéng xubng.

3.8

Gidm 65t dwe OLS {Opticatline S tsion]

Mot tap hop cac kha nang lién quan dén do kiém va thong béo trang théi clia dwdng quang.
3.9

Thei gian dap &ng RT (Response Time)

Théi gian dap tng giai thich yéu cdu thoi gian thic cho OLS, dugc xem nhu thdi gian dap (rng clia
mét mach do, tinh tie thoi diém bét diu o Gén thoi diém dua ra gia tri do hop 18. Khéng bao gdm do
tré lién quan dén truyén tai két qua Ién cac phan Iop cao hon.

4 Chiv viét tat
APD Pi 6t quang kiéu thac Avalanche Photodiode
ATM Ché d truyén tai khong ddng bd Asynchronous Tranfer Mode
BER Ty 1& 15i bit Bit Error Rate
B-ISDN Mang sé tich hgp da dich vy bang réng Broadband Integrated Services Digital Network
CID S6 lién tiép giébng nhau Consecutive Identical Digit
DFB Laser hdi tiép phan tan Distributed FeedBack laser
DSL Mach vong thué bao s Digital Subcriber Loop
FEC Stra I8i trwde Forward Error Correction
E/O Chuyén @i dién quang Electrical/Optical
EMS  Hé théng quan ly phén tir | Element Management System
EPON  Mang quang thu déng Ethernet Ethernet Passive Optical Network
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FCS
FSAN
GPON
ISDN
1ISO
LTE
MAC
MDI
MLM
NIC
NRZ
O/E
OAN
ODF
ODN
OLT
ONT
ONU
PIN
PMD
PON
PRBS
RMS
SDH
SLM
SNI
SOA
TC

Day bit kiém tra khung

Tép djch vy mang truy nhép
Mang quang thy déng gigabit
Mang sb tich hgp da dich vy

T4 chirc tidu chudn hoéa quéc té
Thiét bj két cubi uwdng day
Didu khi&n truy nhdp mai truong
Giao dién doc 1ap mai trwdng
Ché d9 da phén cyc doc

Card giao dién mang

M3 khéng quay vé khdng
Chuyén ddi quang dién

Mang truy nh@p quang

Gia phan phdi quang

Mang phan phéi quang

Két cudi dudng quang

Két cudi mang quang

Khéi mang quang

Pibt quang khdng co kidu thac li bén trong

Phy thudc méi trweerng vat ly
Mang quang thy déng

Chusi bit gia ng&u nhién

Can quén phwong

Phan cép sb dbng bd

Ché @6 don phan cuc doc
Giao dién nt dich vu

B6 khuéch dai quang ban dan
H8i ty truyén tai

Frame Check Sequence
Full Service Access Network
Gigabit-capable Passive Optical Network

Integrated Services Digital Network

International Organization for Standardization

Line Terminal Equipment
Medium Access Control
Medium Dependent Interface
Multi-Longitudinal Mode
Network Interface cards

Non Return to Zero
Optial/Electrical

Optical Access Network
Optical Distribution Frame
Optical Distribution Network
Optical Line Terminal

Optical Network Terminal
Optical Network Unit
Photodiode without internal avalanche
Physical Medium Dependent
Passive Optical Network
Pseudo Random Bit Sequence
Root Mean Square
Synchronous Digital Hierarchy
Single-Longitudinal Mode
Service Node Interface
Semiconductor Optical Amplifier

Transmission Convergence
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TDM Ghép kénh theo théi gian Time Division Multiplexing
TDMA  Truy nhép da phan chia theo th&i gian Time Division Multiple Access
UNI Giao dién khach hang mang User Network Interface

WDM  Ghép ké&nh theo buwéc séng Wavelength Division Multiplexing

5 CAu triic mang truy nhap quang

‘RIS
‘ SR
ofdl OI‘U
ODN OLT
R e B2
ONU, 1
Ord' Or Oldl QU
Rvas: Cac diém tham chiéu
Org, Ons Oigy Oly Céc giao dién quang

Thé hién mdt hodic nhidu sgi quang

__________ Thé hién tiy chon sgi quang bao vé

Hinh 1 - C4u hinh vat Iy tng quat mang phén phéi quang

Hai két néi déi v&i truyén dén quang trong ONT dugc x4c dinh nhu sau:
- Huéng xubng (downstream) @i voi cac tin higu tir OLT dén ONU;
- Hudng I&n (upstream) d6i véi cac tin higu tir ONU dén OLT.

Két néi truyn dAn huéng xubng va hudng Ién co thé thye hign trén cling mot sgi quang va céc thanh
phén (ché d9 song cong/phan hwéng) hoac trén cac sgi riéng ré va céc thanh phan (ché d% don cong).

6 Dich vu
GPON hé trg hau hét cac dich vy da cé ciing nhu cac dich vu mé&i cho cac thué bao gia dinh va cac
khach hang doanh nghiép, c6 dwoc do kha nang truyén ti béng rong.

Viéc lpa chon chi tiét cac dich vy cung cp dugc cac nha khai thac thyrc hign tiy theo chinh s&ch dbi
véi tirng thi tredng cy thé cling nhu tiém nang chiém Iinh thi treéng. Viéc truyén tai cac dich vy nhw
thé nao dé dat hiéu qua tinh té nhét khdng chl phy thudc vao tinh hep 1& ma con phy thudc vao co s&
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ha tAng mang vi&n théng, nhirng viréng méc khi trién khai va béi canh dan xen gitra khach hang hé gia
dinh va khach hang doanh nghiép.

7 Giao dién khach hang va giao dién nit djch vy

Tai ONU/ONT c6 giao dién UNI, cing nhw tai OLT cé giao dién SNI nhw mé ta & Hinh 2. UNI/SNI thy
thugc vao dich vy dwgce nha khai thac dich vy cung cép.

E
; Kkl quin If bé théng mang truy nbip

-

oo -~ ™
UNI R/S
! L ODN
Bi chia/tich quang
o \mem_ .
e iy Foox | wDM i H wom

Pifm tham chiéa ¥
NE Piém A Diém B _{_ NE

Hinh 2 - C4u hinh tham chiéu ctia GPON

NE  Phén tr mang st dung dai budc séng khac nhau tir OLT va tir ONU
AF Khéi twong thich (B5i khi dwere tich herp vao trong ONU)

Biém trén sgi quang ngay sau diém két ndi OLT (hwéng xubng)/ONU (hwéng 18n) (b6
két néi quang hoac rép quang)

Bidm trén soi quang ngay trwéc diém két néi quang ONU (hwéng xudng)/OLT (huwéng
18n) (b6 két ndi quang hoac rép quang)

(2) Diém Néu AF dugc tich hgp trong ONU, thi didm nay khéng cn thiét

tham chiéu

DidmAB  Néu khong sir dyng WDM, cac didm nay khdng cin thiét

R

CHU THICH: AF duoc coi 13 déi twerng hoat ddng clia giao dién Q hay khéng tuy thudc vao dich wy.
8 Cac yéu cau mang quang
8.1 CAu triic phén I&p mang quang

Phan I6p dya trén ITU-T Rec.G.982. ODN tham chiéu dén mang phan phéi si quang dira trén cac bd
chia quang thu ddng, cac phan tlr nhanh, OAN Ia hé théng ndm gitra cac diém tham chiéu chudn V va
T (Hinh 2). ONU c6 thé c6 khdi chirc nang giao tiép AF cho truyén dén dwéng day thué bao sé DSL
qua cap ddng dén khach hang. OAN dwoc quan Iy nhie mot phan tir théng qua giao dién quan Iy Q3.

M8 hinh tham chiéu giao thirc dwoc phan chia trong méi treang vat ly, TC va lép dwéng truydn (tham
khdo ITU-T G.902, 1.326 va G.982). Mot vi du vé ATM-PON duwoc duwa ra trong Bang 1. Trong mang
ATM-PON, I6p dudng truyén twong (ng véi dwdng do (VP) clia lép ATM

10
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Bang 1 — CAu tric phan I&p mang ATM- PON

Lép dwdng truyén Tham chiéu theo ITU-T 1.732

Twong thich Tham chiéu theo ITU-T 1.732

Khoang
Chi dinh khe thdi gian cho té bao

Chi dinh b&ng théng
Lep TC Truy8n dén

Lé&p méi treding i Phan quy&n va bao mat
truyén dén ' Can chinh khung
Pbéng bd burst
Déng bd bitlbyte
i Twong thich £/

L&p moi trwdrng vat ly Ghép kénh phan chia theo bwédc séng

Két nbi s¢i quang

CHU THICH: Phan [¢p mb trerdmg vét Iy cung ¢dp chirc ning OAM lién quan

Lép TC phan chia thanh c4c phén I6p truydn dén quang thy ddng PON va tuong thich, trong (ng v&i
cac phan Iop héi ty truyén dén clia Mang sd tich hp dich vy béng réng

(B-ISDN) dugc mé ta trong khuyén nghi ITU-T 1.321. Phan I6p truyén din PON két cudi chirc néng
truydn dén durgc yéu cAu trén ODN. Céc chirc ning PON cy thé dwgc két cudi bdi I6p truyén dén PON
va khéng hién dién trong phan I&p twong thich.

Hai I6p can quan tam Ia I6p phy thudc moi tredng vét ly va Iop TC dugce phéan Iép.dya trén nguyén ly
phan I&p dura ra trong khuyén nghj ITU-T G.958.

8.2 Cac yéu ciu dbi véi phéan 16p PMD trong GPON

8.2.1 Téc @3 bit danh djnh '

Téc @6 dwdng truydn phai 1a boi sé clia 8 kHz. H@ théng dugc chudn héa sé cb téc d9 dudng danh
dinh hwéng xubng/huéng [én (downstream/upstream) nhuw sau:

- 1244,16 Mbit/s/155,52Mbit/s;
- 1244,16 Mbit/s/622,08Mbit/s;
- 1244,16 Mbit/s/1 244,16Mbit/s;
- 2488,32 Mbit/s/155,52Mbit/s;

- 2488,32 Mbit/s/622,08Mbit/s; .
: 11
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- 2488,32 Mbit/s/1 244,16Mbit/s;

- 2488,32 Mbit/s/2 488,32Mbit/s.
Cac tham sé téc d6 dwoc xac dinh theo cac loai hinh huéng xubng va hwdng 1én va c6 cac gia trj dua

ra trong Béng 2.

Bang 2 - Quan hé gitra cac tham sé loai hinh hwéng xubng /hwéng lIén va céc Bang

Dwérng truyén Téc dd bit Bing
Huéng xubng 1 244,16Mbit/s Bang 2b (huwdng xubng,1 244Mbit/s)
2 488,32Mbit/s Bang 2c (hudng xubng, 2 488Mbit/s)
155,52Mbit/s Bang 2d (hwéng 1én,155Mbit/s)
622,08Mbit/s Bang 2e (hwéng 1&n, 622Mbit/s)
Bang 2f-1 (hwéng lén,1 244Mbit/s)
— 1 244,16Mbit/s _
g Bang 2f-2 (hwéng 1&n,1 244Mbit/s)

Bang 2g-1 (huéng 1én, 2 488Mbit/s)

2 488,32Mbit/s
Bang 2g-2 (hwéng lén, 2 488Mbit/s)

Toan bd cac tham sé dwoc quy dinh va phai twong ¢ng v&i Bang 2a (ODN) va céc bang tlr Bang 2b
a@én Bang 2g-2. M3 mét loai hinh ONU riéng biét s& twong tng véi mdi mot t hop téc d¢ huéng lén va
téc do hwong xubng, tdn hao dwong truydn quang (I6p A, B hogc C nhu dinh nghia trong ITU-T
G.892).

T4t ca céc gia trj tham s dwoc xac dinh trong trrdng hop xéu nhét, trong didu kién van hanh tiéu
chudn (dai nhiét @6 va d6 &m cho phép) va bao gém cé &nh hwdng cla qua trinh 130 héa thiét bj. Cac

tham sé duoc xac dinh lién quan dén déi twong thiét ké doan thong tin quang c6 ty 18 16i bit BER < 1x
10" trong cac trwéng hop quy dinh ngét nghéo vé suy hao duong quang va cac di du kién vé tan séc.

Cu th&, céc gia tri trong tiéu chun nay tir Bang 2b dén Bang 2g-2 c6 higu lirc trong treéng hop khong
c6 bang théng mé réng nhir md ta trong ITU-T G.983.3. Déi véi hé théng GPON c6 cac (ing dung bang
théng mé rong, can x&c [ap b cac tham s8 m&i ciing voi cac yéu cdu cach ly gilra cac bang sdng khac
nhau. Cach xac dinh b tham sé trong trwéng hop ndy c6 thé duge mo ta trong mét tigu chuén riéng cé
mdi lién hé vai tiéu chudn nay.Tuy nhién, birdc séng quang dugc chi dinh trong tiéu chuén nay (rng vai
hwéng xudng 14 tuan th véi ITU-T G.983.3 dé cho phép tich hop mé&m déo v6i bang thdng m& rdng
trong twong lai.

8.2.2 M5l trwdng vt Iy va phwong thikc truydn

8.2.2.1 Mdi trwdng truyén din

M&i triedrng truyén dan duroc siv dung 12 sei quang dwgc mo ta trong TCVN 8665:2011.

8.2.2.2 Hwéng truyén

12
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Tin hidu dwoc truydn trén ca hai hiedng 1én va huéng xubng qua méi tredng truyén dan.
8.2.2.3 Nguyén Iy truyén

Truy&n dAn hai chidu dwgce thye hién bang cach st dung hodc 1 ki thudt ghép kénh phén chia theo
bwéc séng trén soi quang don, hodc truy&n d&n don hwéng qua hai s@i quang (xem myc 8.2.5).

8.2.3 Téc do bit
Pua ra cac yéu cau tdc dé bit trong GPON.
8.2.3.1 Téc dd bit hwéng xudng (Downstream)

Téc dd bit danh dinh hwéng xudng cla tin higu truyén tr OLT dén ONU la 1 244,16 hodc 2 488,32
Mbit/s. Khi OLT va thiét bj dau cudi & trang thai hoat dong binh thwdng téc do nay dwec bam theo béi
d&ng hd Stratum -1(dd chinh xac 1x10™"). Khi thiét b ddu cuéi & ché o khang bam déng b, téc @6 tin

hiéu huréng xuéng dugc bam theo bdi ddng hd Stratum-3 (46 chinh xac 4.6x10°°). Khi OLT & ché dd

khéng bam ddng bd, dd chinh x4c ciia tin hiéu huéng xudng tuan theo déng hd Stratum-4 (3.2 x 107).

CHU THICH: OLT c6 th& ddng b ttr mdt ngudn ddng bd tin hidu chuyén dung hodc tir mét giao dign dix ligu ddng b (ddng bd
dwémg day). Cling cé thé sir dung ngudn dbng bd dyra trén mang goi.

8.2.3.2 Téc dd bit hwéng lén (Upstream)

Téc @6 bit danh djnh hwéng 18n clia tin higu truyén tir ONU dén OLT 14 155,52; 622,08; 1 244,16 hodc
2 488,32 Mbit/s. Khi mét trong cac gia trj trén dugc chon, ONU sé phai truyén tin higu clta nd véi do
chinh xac twong dwong véi d6 chinh xac cla tin higéu hwéng xudng thu dwee. ONU s& khong truyén
bat ky tin hiéu nao khéng phai la cac gia trj danh dinh néu trén va khi khéng dwec sy cho phép.

8.2.4 Ma héa dwirng truyén

Ma héa hwéng xudng va ma héa hwéng lén: ma NRZ.

Phuwrong thirc xao trén khang dwge xac dinh tai lep PMD.

Quy wéc vé phan mCr-c logic quang:

- Mirc cao cla anh sang twong (png mirc nhj phan 1;

- Mtrc thap clia anh s&ng twong (ing mirc nhj phan 0.

8.2.5 Bwwéc soéng lam viéc

8.2.5.1 Hwéng xudng (Downstream)

Dai burdc séng cho hwdng xudng trén hé théng str dung mdt sgi quang a 1 480 — 1 500 nm.
Dai bude séng cho hiedng xudng trén hé théng st dyng hai sei quang la 1 260 -1 360 nm.
8.2.5.2 Hwong Ién (Upstream)

Dai buérc song st dung cho hwedng 1én 1a 1 260 — 1 360 nm.
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8.2.6 Bb phat tai giao dién Oy va giao dién O,

T4t ca cac tham sb dwoc chi djnh sau day va sé hhéi twong trng véi Bang 2.

8.2.6.1 Kiéu ngudn

Tity thugc vao cAc diic tinh suy haoltan séc, céc thiét bj phat kha dung c6 thé 13 céc laser ché dd da
phan cyc doc (MLM) va ché @6 don phan cye doc (SLM).VEi mbi ing dung, tiéu chun nay chi ra mét
loai ngudn danh dinh. Ngam hiéu réing chi dan v& loai ngudn danh dinh trong tigu chudn nay khéng phai
1a mot yéu ciu trong d6 cAc ngudn phat SLM co thé thay thé cho cac ing dung ngudn MLM dua ra nhw
ngudn danh djnh ma khadng gay bAt ky suy gidm ndo dén kha ning thiec thi clia hé théng.

8.2.6.2 Dic tinh phd tan

Péi véi cac laser MLM, do rdng phd dwgc dic ta béi dd rong can quan phuong (RMS) trong cac didu
kign hoat déng tiéu chudn. P& rong RMS duec hidu 1a trung binh do 1éch chuén clia phan bé phéd.
Phwong thtrc do 66 rong RMS can xét dén tt ca cac ché do c6 gia trj khdng vurot qué 20 dB so véi ché
- dﬁ ﬁnh. aa . - . . . - ... - . - .t .

Péi véi cac laser SLM, dd réng phd 16n nhat dwoc xac dinh bdi @6 rong 16n nhét cla dinh buéc séng
trung tam, dwgc do tlr dwéi 20 dB tinh tir bién d6 Ion nhét cla bwéc song trung tAm trong didu kién
hoat ddng chuan. Ngoai ra, ¢ didu chinh nhi&u thanh phan trong hg théng SLM, gi4 trj nhd nhét clia ty
sb nén bién cia laser cling dwgc xac dinh.

8.2.6.3 Cong suét phat trung binh (Mean launched power)

Caéng suét phat trung binh tai giao dién O,va giao dién O, la céng suét trung binh clia mét chudi di¥ lidu
gid ngéu nhién dwoc ghép vao s¢i quang bdi bd phat. Gia tri dwa ra trong mét dai cho phép didu chinh
voi cac yéu té tdi wu v& gia thanh, tinh @én toan b cac gidi han cho phép trong trang thai hoat dgng
tisu chudn, suy hao ghép néi, dung sai do va anh hwdng clia qua trinh 10 héa thiét bj.

Khi hoat déng, cong suét phat téi thidu can phai dugc duy trl & giéi han thép, gioi han cao.1a mirc cdng
suét phat khéng bao gi¢r dwgc phép virgt qua.

CHU THICH: Vige do cong suét tai giao dién quang Ory cén tinh dén ban chét phat lvu lrgng dang chim tai hirémg lén clia cac
ONU.

8.2.6.3.1 Cong suit quang khdng cé tin hiéu dau vao b phat

D4i v&i hurdng Ién, ONU s& khong tién hanh phat cong suét quang vao sgi quang tai tit ca cac khe thoi
gian ma ONU khéng dwgc cp phat.Tuy nhién, mt mirc cong suét quang cho phép nhd hon hodc
béing cong suét phat khéng cé tin hiéu dAu vao bd phat dwoc xac dinh tir Bang 2d &1 Béng 2g-1. ONU
cling s& phai thda man yéu ciu ndy trong thdi gian bao vé clia cac khe thdi gian ma né duwoc gan, triv
di cac bit cho phép Tx cudi cling c6 thé duwoc siv dung di véi laser tién phan cic va cac bit khang cho
phép Tx ngay sau khi t& bao dwec gan, trong khodng thei gian d6 d4u ra suy gidm vé mirc khdng. Mirc
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cong suét phat I6n nhét cho phép tong (ing v&i hé sé phan bigt dugc chi dinh trong Bang 2d dén
Bang 2g-1.

Chi tiét v& s6 lugng téi da cac bit Tx cho phép va Tx khéng cho phép (ng voi m3i mdt téc hwdng 1én
dwgc xac dinh trong Bang 2d dén Bang 2g-1.,

8.2.6.4 H& s6 phan bigt nho nhat

Mtrc logic quang quy wéc:

- Mtrc cao ciia phat anh séng dai dién cho mirc logic “17;
- Mtrc thAp clia phét anh séng dai dién cho mi¥c logic “0".
Hé sé phan biét (EX) dwgc xac dinh theo:

EX = 10 logyo (A/B)

- binh tai trung t&m mrc logic “0".

Hé s phan bigt déi véi tin hidu hwéng 18n & ché d§ phat cham tin higu duwgc &p dung tinh tir bit dau
phan mao diu d@én bit cudi cuing clia chim tin higu di kem.

8.2.6.5 H& s6 phan xa I&n nhét cua thiét bj do tai bwéc séng phat

Phan xa tir thiét bj ONU/OLT tr& lai mang cép dugc xéc dinh bdi hé sé phan xa cho phép I&n nhét cla
thiét bj do tai giao dién 0,/O,,. Tham s nay duoc thé hign tir Bang 2b dén Béng 2f-2

8.2.6.6 Mt na hinh mat b$ phat

Trong fiéu chudn nay, cic dac tinh dang xung clia by phéat néi chung nhu theri gian Ién, thdi gian
xuéng, qua d3 xung 1én va qua @0 xung xudng, dao dong xung, tét ca phai dugc giam sét nh&m ngan
chin sy suy gidm qua mirc d§ nhay thu va duoc dac ta theo khudn dang mat na mét quang tai giao
dién 0/O,,. P4 danh gi4 tin hidu truydn, didu quan trong Ia khdng chi xem xét chi s6 mat m& ma con

¢an quan t&m dén cac gidi han qua d6 xung 18n va qué dd xung xudng.
8.2.6.6.1 B phat OLT
Cac tham sé dc ta mat na hinh mét quang dugc thé hién trong Hinh 3.
8.2.6.6.2 B§ phat ONU
Cac tham sé dac ta mit na hinh mét quang dugc thé hién trong Hinh 4.

Mt na hinh mét quang cho tin hiéu hwéng 1én & ché dd phat chim tin higu duwoc ap dung ter bit ddu
tién dén bit sau ciing clia khéi tin higu di kém. Didu nay khong &p dung cho cac thd tyc c6 thé x4y ra
lién quan dén qua trinh khdi tao ngudn quang.

8.2.6.7 Dung sai céng suét quang phan xa
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Kha nang thuc thi clia bd phat dwgc xac dinh phai théa man sy hién dién tai diém S vé mirc phan xa
dwgec qui djnh trong Bang 2.

8.2.7 Tham sé dwdng truyén quang giira giao dién 04/O,,va giao dién O.4/Oy,

8.2.7.1 Dai suy hao

C6 3 16p dai suy hao cho mang quang thy dng:

- 5-20dB:LépA;

- 10-25dB: Lép B;

- 15-30dB: LépC.

Céc d@ic tinh suy hao dwoc gia thiét 1a céc gia tri & trwémg hop xAu nhét bao gém suy hao do méi han,
d4u ndi, cac bd suy hao quang (néu cb) hodic cac phan tir quang thy ddng khac va bat ky sy bd sung
nao v& cap bd sung, @& dy phdng cho phép:

1) Bidu chinh cu hinh mang cap trong tong lai (gia tang méi han, chiéu dai cép...);
2) Thay d8i kha nang thyc thi clia cép do tac ddng ctia yéu td méi truwong;

3) Suy gidm chét lgng tai b4t ky bd d4u ndi quang, bd suy hao ndo (néu c6) hodc cac thiét bi quang
thu dong khéc gitra cac diém tham chiéu S vaR.

8.2.7.2 Suy hao phan xa quang nhé nhét cia mang cap tai diém R/S bao gdm ca suy hao két néi

Téng suy hao phan xa quang nhd nhét xac dinh tai diém tham chiéu R/S trong mang ODN phai Ion hon
32 dB.

Cé thé Iya chon suy hao phan xa quang nhd nhit xac dinh tai diém S trong mang ODN phdi I&n hon
20 dB.

CHU THICH: Hé s phan xa téng tai diém tham chiéu S/R cho mt md hinh ODN géy ra chii yéu tai gia phén phéi quang. Hé
6 phéin xa I6n nhit cia mdt phin tir riéng ré duoc 6 cép trong ITU-T G.982 12 -35 dB. H§ sb phan xa Ion nhét gitra hai diu
ndi quang & mirc -32 dB. Tuy nhién, néu xét theo md hinh mang khéc, hé sé phan xa tdng cé thé tdi hon -32 dB.

8.2.7.3 Hé s phan xa r&i rac I&n nhét gitra diém tham chiéu S vaR
Téng hé sb phan xa r&i rac trong mang ODN s& phéi nhé hon - 35 dB.
8.2.7.4 Hg s6 tan séc

Gi6i han dugc quan tam clia hé théng 12 hé sé tan sic 16n nhét, gi tr clia n6 c&n pht hep véi 83 thigt
thoi ludng quang Ién nhét dwoc xac dinh. Ching can dugc xem xét véi dac tinh cla loai hinh b phat,
hé sb tan séc sgi quang trén budc séng lam viéc.

8.2.8 B§ thu tai giao dién O,y va Oy,
TAt ca cac tham sé trong muc nay dwoc trinh bay chi tiét trong Bang 2.
8.2.8.1 D nhay thu nhé nhét

16



TCVN 11301:2016

Do nhay bd thu nhé nhét dwee dinh nghia la gia trj chAp nhan nhd nhét cia c6ng suét thu trung binh tai
diém tham chidu R d& dat dwoc ty 18 18i bit BER & 10", Trong d6 cé tinh dén dd thiét thdi cong suét
khi st dung bd phat hoat ddng dwéi didu kign tiéu chudn véi gia tr] xAu nhét clia hé sb phan biét, swon
1&n va swdn xudng elia xung quang, suy hao phan xa tai didm S, chét lvgng bd ddu néi quang d4u thu
va dung sai do. B9 nhay thu khdng bao gbm cac dd thiét thoi cong suét lién quan dén tan sic, rung pha
hodc phan xa trén ludng quang; nhitng dnh hwdng nay dwoc cac dinh riéng ré theo chi dinh v& do thiét
thai ludng quang. Anh hwdng clia 150 héa thiét bi cling khdng dugre xac dinh riéng ré khi chang 13 vén
@& dién hinh gitra nha khai thac mang va nha cung cép thiét bi.

8.2.8.2 Mirc qué tai thu nhé nhét

Mtrc qué tai thu nhd nhét Ia gia trj 16n nhét-co thé chap nhan dwgc clia cong suét thu trung binh tai
diém tham chiéu R & dat dworc ty 1¢ 13i bit BER 1a 10™°. Bd thu cin c6 co ché di manh d& ngan ngiva
murc thu quang tang trong qué trinh khdi ddng hodic kha nang xung dot trong qud trinh sép xép ctra'sd
PRTVE i BER

8.2.8.3 D§ thiét thoi ludng quang Ion nhit

B9 thu cn chiu dwgc dung sai vé d9 thiét thoi ludng quang khdng vugt qua 1 dB tinh cho tdng suy
gidm do phan xa, chdng l4n gitra céc ky ty, nhidu & cac ché d riéng ré va dd dich tin cla laser khi
dugc didu ché. Pdi voi hwong Ién, céc loai laser dwoc dwoc dwa ra trong Bang 2 tao mikc thiét thoi
ludng quang phai nhd hon 1 dB cho mang ODN. Nhw chi ra tai Chi thich 5 cita Bang 2e va Bang 2f-1,
chép nhan s gia tang d thiét thoi ludng quang hwéng 1én do tan séc tai toe do bit 622 Mbit/s hodic cao
hon, gié thiét rdng b4t ky s gia tang mlrc thiét thoi ludng quang vt qua 1 dB sé dwgce bl béng viée
gia ting cong suét phat téi thidu ctia bd phat hoac tang do nhay nhd nhét clia b thu.

8.2.8.4 Cy ly I&n nhét theo Iy thuyét

Cu ly I6n nhét theo ly thuyét dwoc dinh nghta I3 chidu dai Ién nhét theo Iy thuyét co thé dat dwoc dbi
v&i mt hé théng truyén dan cy thé, doc 1ap voi qui cong suét quang. N6 dugc tinh theo don vi km va
khéng bj gi¢i han bdi cac tham s& PMD, nhung bj gioi han do anh hwdng bdi I6p TC va kha nang thuc
thi ctia hé théng.

8.2.8.5 C ly sai léch 16m nhat theo Iy thuyét

Cu ly sai I§ch 16 nhét theo Iy thuyét 1a chidu dai Ién nhét gitra cac ONU theo ly thuyét. N6 dugc tinh
theo don vi km va khéng bj gi¢i han bdi cac tham s6 PMD, nhung bi gi¢i han do anh hwéng bdi lép TC
va kha nang thire thi clia hé thdng.

8.2.8.6 Hé s6 phan xa I6n nhat cia may thu tal brdc séng thu

Céc phan xa tir thiét bj (ONU/OLT) tr& lai mang cap dwgc thé hién bdi hé sé phan xa quang Ién nhét
cho phép clia thiét bj, dwgc do tai giao dién O,va O, Gia trj clia tham sé nay s& phai tuan thi trong
(rng trong Bang 2b dén Bang 2g-2. '
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8.2.8.7 Sal léch suy hao dwong truyén quang

Sai l6ch suy hao duwdng truydn quang |2 d6 lach suy hao giira mirc suy hao cao nhét va thdp nhét xét
trén ciing mot ODN. Sai I8ch suy hao dwdng truydn quang I6n nhét 12 15 dB.

8.2.8.8 Kha niing liy déng bd

~ Xung nhip d&ng bd clia tin hi¢u truyén ti hwéng Ién cb thé duoec trich ra tir mét vai bit mé dao luan
phién (phdn mao G4u) cilia mirc logic dwong “1”, “0". Viéc trich xuét xung ddng hd tir phin mao ddu
duroc duy trl it nhét 4 trong thdi gian thu tin higu tr khi nhén dwgc phan tach dén khi két thic mot té
béo hudng 18n, hogic 2 trich xust lién tyc tir tin higu sau khi nhan mao d&u trong qué trinh thu té bao.

8.2.8.9 The thi rung pha
Muyc ndy néi v c4c yéu ciu vé rung pha déi voi cac giao dién quang trong GPON.
a. Ham truyén rung pha

Bic tinh ciia ham truyén rung pha chi p dung véi ONU.
Ham truyén rung pha dugc dinh nghfa nhw sau:

- [ Ul Rung pha tin hidu hiémglén __ Téc df ludng tin higu huéng xudng
Rung pha truydn = 20 Ic’g“‘lm Rung pha tin hiéu hoong xubng - Téc 44 ludng tin hi¢u hurémg 1én

Ham truydn rung pha clia mdt ONU s& phai ndm dw&i @wdng cong dua ra & Hinh 5, vél ddu vao 1a
rung pha hinh sin dén cac mrc 4p dung nhtr dia ra tai Hinh 6, véi cac tham sé x4c dinh cho tirng téc
ad bit.

b. Dung sal rung pha

Dung sai rung pha dwgc dinh nghfa |2 bién @ dinh — dinh clia rung pha hinh sin dwa vao d4u vao tin
hidu tao ra mirc 1 dB thiét thdi ludng quang tai thiét bj quang. Luu y ring day |2 phép thir kha nang chju
rung pha v& d&m bao réing khong c6 mirc thigt thai ludng quang ndo khac xu#t hign trong didu kign thye
thi.

ONU s& phai chju duge & mire téi thidu v rung pha dwra vao diu vao twong &ng véi mét na Hinh 6.
c. Rung pha phét sinh
Rung pha phét sinh chi 4p dung v&1 ONU

ONU khéng duwgc tao ra rung pha dinh — dinh [én hon 0,2 Ul tai tdc @9 bit 155,52 Mbit/s hodc 622,08
Mbit/s va khang duwrge I6n hon 0,33 Ul tal téc d0 bit 1 244,16 Mbit/s véi didu kién khdng cé rung pha tai
ddu vao hudng xudng va bang thong dugc chi dinh tir Bang 2d dén Bang 2g-1. Rung pha dinh - dinh
Ién nhét cho phép tal téc d6 bit 2 488,32 Mbit/s va dai tAn sé do lién quan can c6 nhirng nghién clru
tiép. -

8.2.8.10 Kha niing loai trir I3p lién tiép cic sb giéng nhau (CID)

OLT va ONU s8& c6 kha nang loai trir I3p lién tiép cac sé gidng nhau CID dugc xéc dinh trong tap hop
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céc bang tir Bang 2b dén Bang 2g.
8.2.8.11 Dung sai cong suét phan xa
Dung sai cdng suét phan xa 13 ty 1& cho phép gitra cdng suét trung binh ddu vao quang giao dign O, va
O,4. va cdng suat phan xa quang trung binh xét khi 6 nhiéu phan xa dwec xem nhur nhidu anh séng tai
giao dign Oy va O, '
Dung sai cdng suét phan xa dugc xac djnh tai d nhay thu nhé nhét.
8.2.8.12 Chét Iwgng truyén din va dic tinh 18
Déi voi thiét ké cdu triic khung, d6 chic chan ciia cac tlr mao dau dé truyén véi ty 1& 13i truyén bit trong
khodng 10 cn dwgc xem xét d& tranh cho hé théng ngirng hoat ddng hodc bj hdng. Béc tinh 15i 1op

PMD trong méi tredng ndi tai cdn dwoce xem xét ¢d &p dung co ché stra 18 hay khéng déi véi céc tir
Iue jé I * r i 3 I é L] Ig-

Chét lwong truydn din trung binh v&i toan bd mdt hé théng GPON can ¢é ty 18 15i bit thdp hon 10°.
Tigu chi v& 1i bit ydu ciu abi véi cac phan tir quang cin phai nhd hon 107 trong didu kién mdi truedng
nhw mo ta trong ITU-T G.957.

Béng 2a - Cac tham s6 1&p PMD cla ODN

Tham s Pon vi Chi tiét
Loai sgi quang (CHU THICH 1) - ITU-T Rec. G.652
Lép A: 5-20
| Suyhaoquang = 2 : dB Lép B: 10-25
Lép C: 15-30
Sai l&ch suy hao dwédng truyén quang dB 15
Do thigt thoi ludng quang Ién nhét dB 1 (xem CHU THICH 5 Bang 2e va 2f-1)
Cy ly 16n nhét theo ly thuyét Km | 60 (CHU THICH 2)
Cu ly sai léch |&n nhét theo ly thuyét ~Km |20
:rgssqi quang lén nhét gitra cac diém S/R km | 20 (hosc 1b}
Gi¢i han bdi suy hao dudng quang
Ty 1& chia tach nhd nhét -
Hé théng GPON véi cac bg chia tach
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thu dong (ty 1& chia tach 16, 32 hodc
64, 128)

Truyén dén song hwéng . - Soi don WDM hodc s@i ddi

Do dai budc séng bao dwdng nm Can duwoc xéc dinh

CHU THICH 1: Khi cy ly mé& rdng (> 20 Km), cAn nghién ciru thém v& si dyng cac loai sei quang va qui dinh cac dactinh
khéac clia PMD.

CHU THICH 2: Pay 1a cy ly 16n nhét dugc x4c dinh béi céc phéan I6p cao hon cla hg théng ( MAC, TC, diéu khidn
truy&n), trén quan didm xét dén d3c tinh PMD trong twong lai .

Bang 2b — Tham sé giao dién quang hwéng xudng 1 244 Mbit/s

Tham sé Pon vj Sei don Sqi doi

B§ phat OLT (Giao dign quang Oy4)

Téc do bit danh dinh Mbit/s 1 244,16 1 244,16
Dai budc séng lam viéc nm 1 480-1 500 1260-1 360
, NRZ ngéu
M3 hoa duwéng truyén - NRZ ngéu nhién )
nhién
Mat na hinh mét bd phat - Hinh 3 Hinh 3
Hé sb phan xa Ién nhét cla thiét bj do tai bwéc
¥.52 pAf xg tom DL ol dB NA NA
s6ng phét (CHU THICH 1 va 2)
Suy hao phan xa quang nhd nhét ciia ODN tai O
Vner EISNAR A WOl s Lénhon32 | Lénhon32
‘| va O (CHU THICH 1 va 2)
Lép ODN A| B C|A| B C
Gi4 tri I&n nhét clia cong suét phat trung binh dBm 4 | +1 | +5 | -4]+1 | 5
Gia trj nhd nhét clia cong suét phat trung binh dBm +1 | +6 | +9 | +1 | +6 | +9
Cong suét phat quang khdng cé tin higu dau vao
g RN d ¥ dBm NA NA
b phat
Hé sb phan biét dB Lén hon 10 Lén hon10
Dung sai cdng suét bd phat dB L&n hon =15 Lé&n hon =15
Laser MLM— D9 rong phd RMS 1én nhét nm NA NA
Laser SLM — D9 rong phd Ién nhat —20 dB (CHU nm 1 1
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[THICH 3)
Laser SLM — Hé s8 nén bién nho nhét dB 30 30
B§ thu ONU (Giao dién quang O,4)
Hé& sé phan xa Ién nhét cia may thu do tai buéc
WER R . 2 dB Nh& hon =20 Nhd hon —20
song thu
Ty 18 18i bit (BER) - Nhé hon 10" | Nhé hon 10
Lé&p ODN AlB|lcl|Aa]|lB]|C
Do nhay thu nhd nhét dBm |-25|-25| -26 |-25|-25] -25
4
MUrc qua tai thu nho nhat dBm | -4 | -4 (MO 4 4 T -4 |
THICH )
4)
Kha nang loai trir 13p lién tiép cac sb giéng nhau -
g-loatinr AR e geng bit Lén hon 72 Lém hon 72
(CID) .
Dung sai rung pha - Hinh 6 Hinh 6 -
Dung sai cong suét phan xa dB Nhd hon 10 Nhé hon 10

CHU THICH 1: Gi4 trf “ORL nhd nhét cla ODN tai didm Or, va O, O va Oi" phai 16n hon 20 dB adl vé&i cac trdng hep

tily chon mé ta trong Phy lyc 1/G.983.1.

CHU THICH 2: C4c gia tri v& hé sb phan xa bd phat ONU v&i trrng hop gia tri*ORL nhd nhét cia ODN tai diém O, vé

Ora, O, va Oy" 14 20 dB durgre md ta trong Phu lyc 117G.983.1.

CHU THICH 3: Gia trj d6 rong phd Ién nhét -20 dB vaty sé nén bién nhé nhét dwgc tham chiéu theo khuyén nghj ITU-T

G.957.

CHU THICH 4: ODN Lép C chi hd trg qua t3i -6 dBm, con khi xét véi méy thu ONU t4t ca céc Iép ODN déu lya chon gia

trj qué tai -4 dBm.

Bang 2c - Tham sé giao dién quang hwéng xudng 2 488 Mbit/s

Tham s6 Pon vj Sei don Soi doi
Téc @ bit danh dinh Mbit/s 2488,32 2 488,32
Dai bwére séng lam viéc nm 1 480-1 500 1 260-1 360
M3 hoa dwdng truydn - NRZ ngdu nhién | NRZ ngu nhién
Mat na hinh mét bd bd phat - Hinh 3 Hinh 3
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22

Hg s8 phan xa I6n nhét cla thiét bj do tai |

) dB NA NA
budc séng phat (CHU THICH 1va 2)
Hé sb pha hd nhét clia ODN
? . p. RS RHa . dB Lén hon 32 Lén hon 32
tai giao dién Oy, va O(CHU THICH 1va 2)
L&p ODN A B| C A B C
. = +3 +3
Gi4 tri 16n nhét clia cdng suét phat trung )
binh o O | +5 | (cHO | O | *5 | (chu
THICH 4) THICH 4)
+7 +7
Gi4 trj nhd nhét clia ¢dng suét phat trung
binh dBm +4 | +9 (CHU +4 | +9 (CHO
THICH 4) THICH 4)
Cong suét quang phéat khdng c6 tin higu .
§ sy e o dBm NA NA
dAu vao bd phét
Hé s phan biét (CHU THICH 5) dB Lén hon 8,2 Lén hon 8,2
Dung sai cng suét quang phan xa dB Lén hon =15 Lén hon -156
Laser MLM — D réng phd RMS 1én nhét nm NA NA
Laser SLM — D9 rong phd =20 dB I&n nhét om 4 1
(CHU THICH 3)
Laser SLM — Hg sé nén bién nhd nhét dB 30 30

B thu ONU (Gi_ao dign quang Or)

Hé sb phan xa Ién nhét ctia may thu do tai

dB Nh& hon -20 Nhd hon =20
bwéc séng thu
Ty 18 13i bit (BER) - Nhé hon 107 Nhé hon 107
Lép ODN A | B c Al B e
+3 +3
D9 nhay thu nhd nhét dBm 0 [+ o | O | *8 | cHo
ICH 4) [THICH 4)
+7 +7
Mirc qua tai thu nho nhét dBm | +4 [ 49 [ oo | ¥4 | *0 | cho
THICH 4) iCH 4)
[ "
Kha nang loai triv 13p lién tiép cac sb gidng bit Lén hon 72 Lén hon 72




TCVN 11301:2016

nhau (CID)
Dung sai rung pha - Hinh 6 Hinh 6
Dung sai cdng suét quang phan xa dB Nhé hon 10 Nhé hon 10

CHU THICH 1: Gi4 trj "ORL nhd nhét clia mang ODN tai didm On va Oy, Ow va Ow” phai Iém hon 20 dB trong trréng
hop tly chon nhu md ta trong phy lyc 1/G.983.1

CHU THICH 2: Cac gia tri hé sé phan xa by phat ONU véi trrdng hep gid trj “ORL nhd nhét clia mang ODN tal diém
O V@ O, Oy, va Oy 12 20 dB nhu mé ta trong phy lyc 11/G.983.1

CHU THICH 3: Gi4 trj d3 rdng phé -20 dB I6n nhét va h s& nén bién nhd nhit dwgc tham chiéu theo khuyén nghj ITU-
T G.957.

CHU THICH 4:-C4c gia trj trén thu dugc khi gia djnh st dung laser DFB higu nang cao cho b$ phat OLT va b thu dia
trén APD cho ONU. V&i sy phét tridn clia cong ngh& SOA, tién té1 s8 cb sy két hop sir dyng laser DFB + SOA, hay di
&t laser hidu néng cao cho bd phat OLT, cho phép bd thu dya trén PIN d8i véi ONU. Cac gié trj c6 thd s& 1a (véi didu
kién dugc qui dinh an toan d8i véi mét ngudi va thire té):

ng bin T m.
G4 trj nhd nhét ctia céng suét phat trung binh OLT: +8 dBm.
D9 nhay thu ONU nho nhét: -23 dBm.
Mtrc qua t3i bd thu ONU nhd nhét: -3 dBm.

CHU THICH 5: Hg sé phan biét 8,2 dB Ia sy ndi Idng cla gia trj 10 dB. Gia tri m&i ngdm inh c6 sy cal thign 0,5 dB v
didu ché bién 35 quang & bd thu ONU.

Bang 2d — Tham sé giao di¢n quang hwéng 1én 155 Mbit/s

Tham s6 Pon vj Sgi don Soi déi

B phéat ONU (Giao dién quang O,)

Téc dd bit danh djnh Mbit/s 155,52 155,52
Dai bwéc séng lam vigc _ nm -.1260-1360 1260 -1 360
M2 hoa dudng truyén - NRZ ng&u nhién | NRZ ngéu nhién
Mat na hinh mét bd phat - Hinh 4 Hinh 4
. 3a thiét bi .

Hé s phan xa I6n nhét clia thiét bj do tai - — T
buéc séng phat
Suy hao phan xa quang nhd nhét clia ODN - g T 55 T—
tai Op va Org(CHU THICH 1va 2)
Lép ODN AleB|lc|al|lB]|C

i ¥ 5 phat tr '
Gi4 trj nhd nhét clia cdng suét p ung P, glalelelal.2

binh

Gia trj I6n nhét clia cdng suét phat trung binh dBm 0 |+2 | +4|-1]+1|+3
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Cdng suét phat quang khdng c6 tin higu dau dBm Nhd hon d nhay | Nhé hon d§ nhay
vao bd phat thu nhd nhét —10 | thu nhé nhat =10
S6 lwgng bit Tx cho phép lén nhét (CHU i 5 3
THICH 3)
S6 lwgng bit Tx khdng cho phép Ién nhét bit 5 5
(CHU THICH 3)
Hé sé phan bigt dB Lén hon 10 Lén hon 10
Dung sai cBng suét bd phat dB Lén hon =15 Lén hon =15
Laser MLM — D rong phd RMS 1&n nhét nm 5.8 5,8
Laser SLM— D9 rong phd 20 dB 16n nhét s 1 4
(CHU THICH 4)
Laser SLM Laser — Ty 1& nén bién nhé nhét dB 30 30
Ham truyén rung pha - Hinh 5 Hinh 5
Rung pha phét sinh tir 0,5 kHz dén 1,3 MHz Ul p-p 0,2 0,2

B thu OLT (Giao dign quang Oy,)
:;scés::z:hta |&n nhét clia may thu do tai e &80 R
Ty 18 16i bit (BER) - Nhé hon 10™ | Nhd hon 107
Lép ODN A B C A B Cc
Pé Inhay thu nhd nhét dBm -27|-30|-33]-27(-30]-33
Mrc qué tai thu nhd nhét dBm -5|-8]-11|-6|-9|-12
:::un(ﬁgfg;oai trr Igp lién tiép cdc s6 gibng Lén hon 72 Lén hon 72
Dung sai rung pha - NA NA
Dung sai cong suét quang phan xa dB Nhd hon 10 Nhé hon 10

CHU THICH 1: Gi4 trj "ORL nhé nhét clia mang ODN tai On, va O, Oy, va Oi” phéi Ién hon 20 dB véi céc tnrdng hop

tuy chon md ta trong phy lyc 1/G.983.1

CHU THICH 2: C4c gi4 tri hé s6 phan xa bd phat ONU véi trrémg hep gi trj "ORL nhd nhét cia mang ODN tai diém
Ory VA Org, O va Oye” 14 20 dB nhur md ta trong phy lyc 11/G.983.1

CHU THICH 3: Nhur duwrgre xac dinh trong myc 8.2.6.3.1.

CHU THICH 4: Gi4 tri 66 rong phd 16m nhét — 20 dB va ty 1& nén bién nhd nhit dugc tham chiéu theo ITU-T G.957.
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Bang 2e - Tham sé giao dién quang hwéng 1én 622 Mbit/s

Tham sé Pon v| S¢l don Soi ddi
B$ phat ONU (Giao dién quang O,,)
Téc dd bit danh djnh Mbit/s 622,08 622,08
MLM loai 1 ho3c|MLM loai 1hodc
SLM: 1 260~1 360 |SLM: 1 260~1 360
Dai bwéc séng 1am viéc (CHU THICH 5) nm MLM loai 2: MLM loai 2:
1280~1 350 1280~1 349
MLM loai 3: MLM loai 3:
1288~1 338 1288~1337
Ma e dodmg troyén- - —NRZngdunhién | NRZngiunhign |
Mat na hinh mé&t b phat - Hinh 4 Hinh 4
Do phdn xa I&n nhét cha thiét bj do tai
o8 ? I ? dB Nhé hon -6 Nhd hon —6
buréc séng phat
Suy hao phan ng nhd nhéat ciia ODN
) PAPIRIR ARG T nELAR dB Lén hon 32 Lén hon 32
tai O, va Oy
Lép ODN A B C|A|B (o]
Gi4 trj nhd nhét cla cdng sut phét trun
" 4 2 ¢ dBm -6 | -1]-1]-6]-1 -1
binh :
Gia trj 16n nh4t clia céng suét phat trung
s am o me - dBm =l +4 | +4 | -1 +4] +4-
binh
Coéng suét phat quang khong cé tin higu 4B Nhd hon G nhay | Nhd hon @ nhay
m
d4u vao bd phat - nhd nhit —10 nhd nhét -10
Sé lwgng bit Tx cho phép 16n nhét (CHU i 5 g
THICH 3)
S6 lugng bit Tx khéng cho phép Ién nhét kit 5 8
(CHU THICH 3)
Hé sb phan biét dB Lén hon 10 Lén hon 10
Dung sai céng suét b phat dB Lé&n hon =15 Lén hon —-15
Laser MLM - DG rong phd RMS lon nhdt| MLMloal1:1,4 | MLM loai1: 1,4
(CHU THICH 5) MLM loai 2: 2,1 | MLM loai 2: 2,1
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MLM loai 3: 2,7 MLM loai 3: 2,7

Laser SLM - B rdng phd ~20 dB Ién nhét ( am 1 1
CHU THICH 4)
Laser SLM - Ty I nén bién nhd nhét dB 30 30
Ham truyén rung pha - Hinh 5 Hinh 5
Rung pha phét sinh tr 2,0 kHz dén 5,0 Ul pep 0.2 0.2
MHz

B§ thu OLT (Glao dién quang O,,)
I:j ::;;;:égn t:z I&n nhét clia may thu do tai 4B —_— S
Ty 16 18i bit (BER) -~ Nhé hon 107 Nhé hon 107"
Lép ODN A B Cc A B C
D9 nhay thu nhd nhét dBm =27 | 27 | 82 | -27 | 27 | -32
Mtrc qué tai thu nhd nhét dBm 6| 6 |-11]| 6|6 -11
:::u"fc:i;"ai tée g cdoie Rty gl bit Lén hon 72 Lén hon 72
Dung sai rung pha - NA NA
Dung sai cong suét quang phan xa dB Nhé hon 10 Nhé hon 10

CHU THICH 1: Gid tri “ORL nhd nhét clia mang ODN tai diém Op, va O, Ow.va Oi" phéi Ién hon 20 dB véi cac

tnréng hop tily chon mé ta trong phu lyc I/G.983.1.

CHU THICH 2: Céc gié trj hé sé& phén xa bd phat ONU véi trwéng hop gié trj “ORL nhd nhét ciia mang ODN tai diém
O VA O, Oy va Oy¢” 14 20 dB nhw mo ta trong phuy luc 11/G.983.1

CHU THICH 3: Nhw dugc xac dinh trong myc 8.2.6.3.1.

CHU THICH 4: B3 rdng phd I&n nhét — 20 dB va ty 6 nén bign nhd nhét dirgc tham chiéu theo ITU-T Rec. G.957.

CHU THICH 5: Céc loai bd phat c6 dic tinh d6 rong phé hep hon cho phép dai budc séng trung tdm réng hon. Céc
logi laser chuyén bigt sin sinh nhé hon 1 dB &6 thigt thoi lubng quang qua mang ODN. Laser vél céc tham sé quang

khéc cé thd dugc thay thé véi myc dich:

1) Dai buére séng khéng duge virgt qua dai 1260 ~ 1360 nm,va

2) Bétky siz gia tang d9 thiét thoi cong suét nao 16m hon 1 dB phai dwgc bl bing cach gia ting cdng suét phat dugc

phat di nhé nhét hodic gia tang d6 nhay thu nhd nhét.
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Bang 2f-1 — Tham sé giao dién quang hwéng 18n 1 244 Mbit/s

Tham sé Pon vi S¢l don Soi doi
B& phat ONU (Giao dién quang O,)
Téc dﬁ bit danh djnh Mbit/s 1244,16 1244,16
Déi bwéc séng lam viéc nm 1260-1360 1260-1360
M4 héa duwdng truyén - NRZ ngdu nhién | NRZ ngu nhién
Mt na hinh mét bd phat - Hinh 4 Hinh 4
Hé s6 phén xa quang I6n nhét clia thiét bi
8 phAn xe quang " Nhé hon -6 Nhé hon -6
do buwéc séng phat
[ suy hao phan xa quang nha nhét cia ODN
oL ok s dB Lén hon 32 Lén hon 32
tai O, v& O g(CHU THICH 1va 2)
Lép ODN A B C A B C
. . -3 -3
Gia trj nhd nhét clia cdng suét phéat trung
binh dBm | cng | 2 | *2 | (oo | 2 | *2
: THICH § THICH 5)
. +2 +2
Gia trj I&n nhét clia cong suét phat trung
- dBm | oo | 3|+ | oo | ¥+
[THICH 5) THICH 5)
Cong suét phat quang khong cé tin hiéu dB Nhé hon @ nhay | Nhd hon d§ nhay
: m
d4u vao bd phat ; ' nhd nhét -10 nhd nhat -10
Sé lwgng bit Tx cho phép 1&n nhét (CHU ” 18 16
THICH 3)
Sé !u*qng bit Tx khong cho phép lén nhét i % 16
(CHU THICH 3)
Hé sé phan biét dB Lén hon 10 Lén hon 10
Dung sai céng suét bd phat dB Lén hon =15 Lén hon =15
Laser MLM - B§ rdng phd RMS I&n nhét nm (CHU THICH 5) (CHU THICH 5)
Laser SLM - B9 rong phd —20 dB I1én nhét i { 1
(CHU THICH 4)
Laser SLM - Ty I& nén bién nhé nhét dB 30 30
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Ham truyén rung pha y = Hinh 5 Hinh §
Rung pha phét sinh tir 4 kHz Gén 10 MHz Ul p-p 0,33 0,33

B& thu OLT (Glao dién quang Oy,)
:j::i:i"ﬂ’: kbl cle may tudotal| Nhé hon =20 Nhé hon -20
Ty 18 15i bit (BER) - Nhé hon 107 Nhd hon 10"
Lép ODN | AlB|lc| alB]|c
D6 nhay thu nhd nhét dBm 27 | 27| 32| -27 | 27| -32
Mcrc qua tai thu nhd nhét ) dBm -6 -6 | -11 -6 6 | -1
:::ungi;"ai trir t3p llén tép cacsbgibng | Lémn hon 72 Lén hon 72
Dung sai rung pha - NA NA
Dung sai céng suét phan xa dB Nhd hon 10 Nhé hon 10

CHU THICH 1: Gi4 trj "ORL nhd nhét clia ODN tai diém Or, va O, Oy va Oy" phéi I6n hon 20 dB véi céc trudng hop
tuy chon mé ta trong phy lyc I/G.983.1.

CHU THICH 2: Céc gié tri hé s& phan xa bd phat ONU @i véi treg hop “ORL nhd nhét ctia ODN tai diém On va O,
Owva Oy" 12 20 dB nhu ma ta trong phuy luc 11/G.983.1.

CHU THICH 3: Nhw dwore xac dinh trong myc 8.2.6.3.1.
CHU THICH 4: D3 rong phd 16m nhét - 20 dB va ty s nén bién nhé nhét duge tham chiéu theo ITU-T G.957.
CHU THICH 5: Trong khi cac loai laser MLM khong hd trg khodng céch sgi quang mang ODN trong Béng 2a, frong

.céc tnriyng hop nhu vay laser chl dwgc sir dung khi khodng cach quang ODN lén nhét gitra R/S va SR |2 10 km. Céc

loai laser MLM trong Bang 2e chi cho phép hoat ddng véi cy ly tdi da 20 km tai téc a9 truydn 1 244,16 Mbit/s. Céc loai
laser nay cé dic diém nhu dugc chi ra trong Chu thich 5 Bang 2e.

CHU THICH 6: Céc gia trj trén thu dugc khi gia dinh ring c6 str dyng bd thu dyra trén PIN cho OLT loai A. Tiy thude
vao tdng s8 cac ONU duge két ndi dén OLT, gidi phap thay thé dya trén gia thanh [a sl dung bd thu dira trén APD tai
OLT, cho phép st dung laser kinh té hon véi kha niing ghép sgi hidu qua hon tai ONU. Trong treéng hop nay , céc
gia trj loai A c6 thé 1a:

Cong suét phat trung binh nhd nhét clia ONU: - 7 dBm.

Céng suét phat trung binh Iém nhét nhd nhét clia ONU: - 2 dBm.
D% nhay thu OLT nhéd nhét; - 28 dBm.

Mirc qué tai thu OLT nhé nhét; - 7 dBm.
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Bang 2f-2 — Tham sé glao dién quang hwéng 18n 1 244 Mbitis, st dung co ché can bing cong
suét tal may phat ONU

Tham sé Pon v| S¢l don Sei doi
B¢ phat ONU (Giao (_lién quang O.,)
Lép ODN _ A B Cc A B Cc
2
Gié trj nhé nhAt ciia cong suét phat trung 2
— , e o dBm (cHo | -2 +2 (CHO 2 | 2
THICH 2) THICH
2)
Gié trj 16n nhAt clia cong suét phat trung e ' j
binh : dBm (CHO | +3 +7 | (cHU | +3 | *+7
[rHic 2) |'n-|fc:-; 2)
Bo thu OLT (Giao dién quang Oy)
Lép ODN A B C A B C
-23 -23
D0 nhay thu nhé nhét dBm (CHU | -28 | -29 | (CHU | -28 | -29
THICH 2) THICH 2)
8 -8
Mtrc qué tai thu nhd nhét dBm (CHU | «13 | -14 | (cHO | -13 | -14
THICH 2) I'I'HICH 2)

CHU THICH 1: Bang nay chi dura ra cac tham sé thay 881 so v&i bang 2f-1 do 4p dyng co ché can biing cong suét trong
bd ph&t ONU, cy thé 14 cdng sult bd phat ONU, a0 nhay thu va mi¢ qué tii thu OLT. T4t 3 cac tham s va cha thich
khéc gidng nhur trong Bang 27-1.

CHU THICH 2: Céc gi4 trj trén thu Suwgc khi gia djnh réing co st dyng bd thu dyra trén PIN cho OLT loai A. Tly thudc vao
thng sé cac ONU duec két ni dén OLT, gidl phap thay thé dyra trén gi4 thanh 1A sir dung b) thu dira trén APD tai OLT,

cho phép sir dung laser kinh t& hon vé&i khd ning ghép sgi hidu qua hon tal ONU., Trong tnrdmg hop ndy, céc gid tri loal
Achthé 1a:

Cong suét phét trung binh nhd nhét clia ONU: - 7 dBm.

Cong suét phét trung binh 1ém nhit nhd nhét ciia ONU: -2 dBm.
B0 nhay thu OLT nho nhét: - 28 dBm.

Mirc qué 14 thu OLT nhd nhét: - 10 dBm

Anh huémg ciia co ché can bing cdng suét I it, do giéi han cong suét t8i thidu d& 43m bao giéi han v8 mét ng hinh mit.
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Bang 2g-1 — Tham sé giao dién quang hwéng Ién 2 488 Mbit/s

Tham sé Pon vj S¢idon Soi dai
B& phat ONU (Giao dién quang Oy)
Téc do bit danh dinh Mbit/s 2 488,32 2488,32
Dai buéc séng lam viéc nm 1 260-1 360 1 260-1 360
Ma héa dudng truydn - NRZ ngéu nhién NRZ ngéu nhién
Mat na hinh mét bo phat - Hinh 4 Hinh 4
Hé sé phan xa Ion nhét ciia thiét bj do tai
é sb phan xa I&n nhét cla thiét bj do tai - _— FES
buwéc séng phat
Suy h ha hd nhét cia ODN
y hao phan xa quang nhé n - FES FES
tai Op va Oy :
Lép ODN A B c|A| B C
Gia tri nhd nhat clia cong suét phat trun
) IR 28 EoaUasiR 91 dBm | Frs | FFs | FFs | FFs | FFs | FFs
binh
Gia tri I&n nhét ctia cd &t phat trun
k Ll 91 Bm |Frs |Frs | Frs [Frs | FFs| FFs
binh
Cong suét phat khéng c6 tin hiéu diu
9 REENSEERIaCRY ° dBm FFS FFS
vao bd phat
| 86 lwong brtl Tx qhq ph'ep Iér‘n nhét (CHU bit 32 32
THICH 2)
So 'Iu'o'ng bit Tx khéng cho phép I&n nhét bit 32 32
(CHU THICH 2)
Hé sé phan biét dB FFS FFS
Dung sai c6ng suét bd phat dB FFS FFS
Laser MLM — D3 rong phd RMS Ién nhét nm FFS FFS
Laser SLM — D6 rdng phd —20 dB I6n nhét nm FFS FFS
Laser SLM — Ty I& nén bién nho nhét dB FFS FFS
Ham truyén dung sai - Hinh 5 Hinh §
Dung sai phat sinh (dai tdn do cén dugc| Ulp-p FFS FFS
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nghién ctru thém)

Bg thu OLT (Giao dién quang Oy,)
:j;i::znth? Ién nhét clia may thu do tai B FFs FES
Ty 18 18i bit (BER) & FFS FFS
Lép ODN A B C A B C
D nhay thu nhd nhét dBm FFS | FFS | FFS | FFS | FFS FFS
M(rc qua tai thu nhd nhét dBm | FFS | FFS | FFS | FFS | FFS FFS
:::urlir:go )Ioai trlv 13p cac sé lign tiép gidng Bit FFS FEs
Dung sai rung pha - FFS FFS
Dung sai ¢dng suét phan xa dB FFS FFS

CHU THICH 1: FFS c6 nghia |2 "Tiép tyc nghién ciru thém".
CHU THICH 2: Nhir da dugc trinh bay trong myc 8.2.6.3.1.

Bang 2g-2 - Tham s6 giao dién quang hwéng I1&n toc dd bit 2 488 Mbit/s, sty dung co ché can
bang cong suét tai may phat ONU

Tham sé Pon vj Sei don Soi dai
B6 phat ONU (Giao dién quang O,,)
Lép ODN A B C A B C
Gia tri nhd nhét clia cdng suét phét trun ; i
! 9 sustp 9| dem | Frs | FFs | Frs | Frs | FES | FFs
binh
Gia tri 1én nhét cla cong suét phat trung
dBm FFS | FFS | FFS | FFS | FFS | FFS
binh
Bg thu OLT (Giao dién quang O,,)
Lép ODN A B c A B c
D9 nhay thu nhd nhét dBm FFS | FFS | FFS | FFS | FFS | FFS
Mirc qué tai thu nhd nhét dBm FFS | FFS | FFS | FFS | FFS | FFS

CHU THICH: Bang nay chi dva ra cac tham s c6 thay doi so v&i Bang 2g-1 do 4p dung co ché can bang cdng sudt tai bd
phéat ONU, cy thé & 04y 13 cong suét bd phat ONU, dd nhay thu va mirc qua tai thu ctia bd thu OLT. T4t c3 cac tham sé va

cht ¥ khac van gidng nhu trong Bang 2g-1.
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4yl
!
Ry : 1 124416 | 248832
: ; Mbit/s Mbit/s
Bindy 05— x1/x4 | 0,28/0,72 -
l B X2/%3 0,40/0,60 ——
Y=
_ X3 - X2 - 0,2
0
’ yily2 0,20/0,80 | 0,25/0,75
-yl
0 x! x2 X3 x4 |
] LUl i

CHU THICH: Véi dwémg truydn xudng téc a9 bit 2488,32 Mbit's, X2 va x3 m&it na mét hinh ch@ nhat khdng cAn cAch ddu khi
X6t véi tryc tung tai 0 Ul va 1 UL,

Hinh 3 - Mt na hinh mat va bang tham sé cho tin hiéu truyén din hwéng xuéng

141

¥4

y3 155,52 | 622,08 | 1244,16 2488,32

1
L]
. 1 ]
i i NG Mbit's | Mbits Mbit/s Mbit/s
: ' : ! .
05— ——— ; xiix4 | 0,10/0.90 [ 0.20/0,80 | 0,2210.78 | 218 Phién
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Hinh 4 - M3t na hinh mét va bang tham sé cho tin hiéu truyén din hwéng lén
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P4 loi Jitter [dB)

p“ Tdc dd bit hwéng xuéng fc P
z D6 dée = -20 dBidec (Mbit/s) [kHz] [dB]
5 1244,16 1 000 0,1
>
e 2488,32 2000 0.1

7% > Tén sé
Hinh 5 - Rung pha truy&n va bang tham sé cho ONU
s Téc do bit A2
T ft fo A1l

P hwéng xubng [Ulp-
e 1244,16 | 500 | 50 | 0,075 | 0,75
= .| 248832 |1000| 100 | 0,075 | 0,75

» Tin s6 T

fc

Hinh 6 - Mt na va bang tham sé dung sai rung pha cho ONU

8.3 MGdilién hé giira I&p PMD va 1&p TC trong GPON

Nhw da dugc trinh bay trong cac phén trudc, tiéu chudn ndy mé ta céc dac diém clia Iép PMD trong
mang truy nhap quang OAN cé kha nang truyén tai nhidu loai hinh dich vy khac nhau qua giao dién
mang khach hang va giao dién nat dich vy. Tuy nhién, mét vai tinh nang GPON thudc vé I&p PMD va
Iép TC c6 sy twong tac qua lai v6i nhau.Phan nay sé dua ra md ta cac tinh nang dé va giai thich méi
li&n hé gitra I¢p PMD va Iép TC clia GPON.

" 8.3.1 Stra I6i trwée

Céc hé théng c6 st dyng st¥a 16i trwéc FEC sé cho phép hd tro cac dai duy hao clia mang ODN dwa
ra trong Bang 2a & nhirng gi4 trj thyc thi thAp hon d6i véi bd phat va bd thu nhw dwa ra tir Bang 2b
dén Bang 2g-2.

Hiéu suét khuéch dai quang G clia cac hé théng st dung FEC dugc dinh nghta la @6 1éch cong suét
quang tai d4u vao may thu khi co va khéng cé FEC, xét véi ty 18 I5i bit BER = 1x10™,
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BER 4

BER =1 x ]0—10

>
Popt

Hinh 7 - D§ loi quang G khi c6 FEC

Trong c4c hé théng c6 (*ng dung FEC véi mot hé sé khuéch dai quang quang G thé hién béing don vi
dB, mét trong hai bién thién gia trj thirc thi trong Bang 2 Gugc chép nhéan (khéng dwgc chon cé hai cho
pht hep vé& twong thich):

i) Cong suét phat nhd nhét va cong suét phat Ion nhét c6 thé duwoc gidm di G; hoic

ii) D& nhay thu nhd nhét giam di G.

N6i cach khac, trong khi duy tri cac tham sé thiec thi clia bd phét va bd thu dwa ra tir Bang 2b dén
Béng 2g-2, hiéu suét khuéch dai quang cé6 ma héa G cho phép dat dugc cw ly truydn tai vat ly dai hon
hodc dat dwoc ty 18 chia tach cao hon khi sir dung laser MLM trong cac ONU. Trwdng hop nay FEC
c6 tac dyng gidm @ thidt thoi ludng quang gay ra bdi nhidu thanh ché @3 thanh phén,

FEC thyre hign & 16p TC, Vi vay khong d& cap dén & tiéu chuén nay.

Dic tinh qua tai thu bj khéng bién ddi b&i FEC.

8.3.2 Co ché can bing cong suit tai by phat ONU

Céac yéu cdu bo thu clia OLT doi hdi hoi sir dung di 6t thu APD tai téc @6 bit 1 244,16 Mbit/s va cao
hon. Céc bd phai nhw vy phai ¢é dd nhay thu cao, dai ddng Ién cho ché d6 thu ché dd chum téc do
cao. Didu nay bat budc phai c6 sy thda hiép khdng don gian dbi voi thira sé M clia di 6t thu APD, déic
biét I dbi véi hg théng GPON hd tre baing thdng cai tién khi ma c6 sy gia ting vé suy hao va bién dbi
suy hao clia cac phan tir WDM bd sung.

Dé n&i 16ng dai dong clia bd thu OLT, mirc phat cong suét ciia cac ONU trong mdt mang ODN c6 suy
hao thap cin dwgc gidm thidu tranh viéc qué tai cho bd thu OLT. Do vay can phai thyc hién mdt cor
ché can bang céng suét phi hop.

Co ché can béng cong suét doi hdi cac chirc nang thudc phan I&p TC, nhw kha ning ting/gidm cbng
suét phat ONU diya trén viéc gi¥i ban tin hwéng xudng b&i OLT. Cac chirc ndng nhwr vy cting nhw kha
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ning thye hién can béing cdng suét trong qua trinh thiét 18p ho#c trong qua trinh lam viéc khéng md ta
trong tiéu chuén nay.
C4c y&u cAu véi phan I6p PMD cho phép thie thi mét co ché cén béing cong suét phu hep déi véi cac
hé théng GPON durgc dua ra dwdi day. Nhirng vén G& co ban clia c4c yéu cdu nay sé dugc dua ra
trong phén Phy luc B.

a)

b)

d)

Céng suét dAu ra ONU c6 3 ché dd. PMD phai dwoc chi dinh trir tiép van hanh & bét ky ché 6o
nao.

Ché d6 0: Binh thwdng (céc gia tri céng suét trung binh nhé nh&tién nhét nhuw thé hién trong cac
Béng 2f-2 va 2g-2)

Ché a9 1: Mtrc thip 1 = Binh thwdng (-3 dB)

Ché d 2: Mirc thAp 2 = Binh thwdng (- 6dB)

OLT do cdng sudt quang trung binh P thudc m&i médt chim feeu Iwgng clia ONU. OLT so sénh gia
trj do nay v&i mét hozc hal mirc ngudng (TL va TH), mét trong ba chi thj s& duwgc dua ra:

P > TH: Chi thj cong suét cao.
P < TL: Chi thj cong suét thap.
TL < P < TH: Chi thj cdng suét binh thwdng.

CHU THICH: TL 13 mdrc bét budc (mirc ngwdng van hanh don), TH |3 y8u céu tly chon (mirc ngurdng van hanh kép).
Gidi khdng chéc chén khi so sanh céch ngudng téi da 1a 4 dB.

Déi véi cac gia trj cong suét quang trong (rng clia dAu thu OLT Rx |2 d nhay thu nhd nhét Prgva
qué tai nhd nhat P, nhuthé hién trong Bang 2f-2va 2g, cac gia trj clia TH va TL phai théa mén céac
didu kién sau:

M(rc ngudng van hanh kép:
 R1: P> TH> (P, 4dB)
R2: (P, + 5dB)>TL > (P..*+ 1dB)
R3: TH-TL>8dB.
Mtrc nguéing van hanh don:
R2: (P,,+ 7 dB) > TL > (P,,;+ 1dB).
DAu thu OLT Rx cn phai do dwoc cdng suét chum (nhwng khéng cén dua ra két qua) tai d9 nhay
- 5 dB (xem tai Bang 2f-2 va 2g-2)
C4c wu diém clia co ché can béng cong suét:
- Giam thidu yéu ciu dinh khoang ddng tai phia thu OLT, khi m§t ONU véi ODN suy hao thép
& dugc thiét 1ap mirc cdng suét phat thép.
Tang tudi tho 1am viéc cha laser va giam céng suét tidu thy khi ONU van hanh & ché d phat céng

suét thép.
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Co ché can bing tai cho phép néi 16ng cac yéu cdu déi véi bd thu OLT nhu chi ra trong cac Bang 2f-2
va 2g-2.

8.3.3 Mao diu 16p vét Iy hwéng Ién

C4u trac khung GPON dwgc md ta trong mét khuyén nghj khac clia ITU-T da dua ra chi tiét v& 16p
TC.Tuy nhién, tiwéc hét cac chim dir liéu huéng 1én phai duoc gén mot mao GAu 16p vat ly phi hop,
trong d6 chtra mat vai thii tyc xi¥ Iy qué trinh vat Iy cia GPON. Bang 3 dwa ra 69 dai mao dau 16p vét Iy
dbi voi toan bd cac toc 9 bit hwéng 1én.

Bang 3 — Mao dau 16p vit Iy hwéng 1én GPON

Téc do bit hwéng 1én Mao diu
(Mbit/s) (byte)
155,52 4
622,08 -8
1 244,16 12
2 488,32 24

Ngoai ra, Phy luc A cung cép thang tin v& cac qua trinh vat Iy cdn phai thuc thi trong thdi gian mao dau
I&p vat Iy (Tplo) va cac chi dn nh&m téi wu st dyng thei gian nay.
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Phu luc A

(Tham khao)
Xéc djnh th&i gian xir ly mao dau 16p vat ly

Thoi gian mao dau 16p vat Iy (Tyo) dwge st dung & x& Iy n3m qua trinh vat ly trong PON, d6 1a: thei
didm bat/tdt laser, thoi gian dung sai dich chuydn, phuc hdi mtrc, phyc hdi nhip ddng hd va khdi tao
phan tach chim. Sy phan chia chinh xac thei gian Iép vat ly cho toan bd cac qua trinh ndi trén dwoc
xéc dinh bdi cac quan hé rang budc va tirng qua trinh biing céc Iwa chon thie thi. Phyc luc ndy mé ta
nhirng rang bugc ma OLT cén phai tuén thl va @& xuét cac gia trj mang tinh réi rac.

Béng I.2, dwa ra cac gia trj T, Tor VA Tpio cho céc téc dd d ligu khéc nhau. Ty, ¢ thé dwgc chia thanh
ba phén doan cb xét téi viéc kidu cach dix ligu nao clia ONT dwgc yéu clu. D& don gian, cac thdi gian
nay c6 thd dugc xem nhur thdi gian bdo vé (T,), thoi gian mao ddu (T,) va thdi gian phan tach (Ta).
Trong thoi gian bdo v@ T, ONT s& khéng phét cong suét viegt qua mirc khong danh dinh. Trong
khodng thi gian mao G&u Tp, ONT s& phat mét mao diu véi cwdng @6 chuyén tidp I6n nhét dé thyc
hién cac chirc nang can bang mirc nhanh va phyc hdi xung ddng hd. Cuéi cling, trong phan doan thoi
gian Td ONT s& phat mét mdu di lidu d&c biét co trong sé ty twong quan téi wu cho phép OLT tim
diém bét d4u clia chim., '

MGt tham s6 didu khién 16 gic bd sung trong PON I& mirc dd khdng chéc chin v& tdng thoi gian tir dinh
dén dinh (T,). B khéng chéc chén ndy ting Ién do sy bién dong clia thoi gian troi ndi gay ra bdi sy
bién dong v& sgi quang va cac phn tl theo nhiét dd va cac yéu té méi treong khéc.
Céc quan hé rang budc ma OLT phai tuan thd nhw sau:
Te>Tont Ty
w
T>TortTy
Td phai cung cép di sé lwgng bit di? liéu d& dam bao thire hién chire néing phan tach cé tinh dén I5i
bit. Khd nang chéng 16i ciia bd phan tach phy thudc vao kha nang thirc hién dang md hinh trong
quan, quan hé x4p xi don gidn gitra s6 lwong bit trong bd phan tach (N) va sé lveng 18i bit chju dugc
(E) la:

E=int(N/4)-1 (A-1)
Cdng thirc (A-1) mang tinh thirc nghiém dwgc tién hanh bdi s tim kiém s cho toan b cac bd phan
tach co kich thuéc trong dai tir 8 dén 20 bit. Sy tim kiém nay dwec thure hién khi gia thiét riing chudi
s& mao d4u 12 mot chudi tudin hoan 1010’ va bd phan tach c6 sé Iweng bit ‘0' bang véi bit ‘4", Khodng

cach Hamming D cla b phan tach tét nhét tiv tAt ca cac dang dich chuyén clia chinh n6 va clia mao
d&u dugc tim 14 D = int(N/2) — 1; rdt ra tir kha nang chiu 18i @a cho.

Vé&i mot ty 18 16i bit @3 cho, xac xuét clia chiim 18i nghiém ngat (P,.s) dwroc dwa ra bdi:
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_(N
Pees = (537) pgures (A-2)
Thé (A-1) vao (A-2), Pses ta duwrgc dura ra nhw sau:
P seb = ("ﬁﬂ') (A-3)
int(3) BERINt(N/4)

Néu BER = 1E-4, gia trj clia P, thay ddi theo do dai N clia bd phén tach va dugc dwa ra trong Bang
A.1. Bang-nay cho thay dé triét tiéu dang 18i nay thi d§ dai by phan tach téi thidu phai Ia 16 bit hodc

hon.
Bang A.1 - Xac xuét 181 chiim theo chidu dai bg phan tach

Pgeb
8 2,8E-07
12 2,2E-10
16 1,8E-13
20 1,5E-16
24 : 1,3E-19

Vi nhitng van d& da dwoc quan tam xem xét; khuyén nghj chi dinh mao d4u I6p vét ly nhu trong
Bang A.2. Bang nay ciing liét ké céc gia trj danh dinh cho ONT céc tham sb thoi gian kich hoat (ONT
Tx enable) va thdi gian ngirng kich hoat (ONT Tx disable), va tdng thdi gian mao dau 16p vat ly.

Bang A.2 - D& xuét chi dinh thdi gian mao dau cho céac chirc ndng OLT

Téc dd bit | Tx enable | Tx disable | Téng thel | Théi gian | Théi gian | Thoi gian
ludng dir ligu|  (bits) (bits) | gian (bits) | bdové | maodidu | phéntach
(Mbit/s) (bits) (bits) (bits)

15552 D 2 32 6 10 16
622,08 8 8 64 - 16 28 20
1244,16 16 16 96 32 44 20
2488,32 32 32 192 64 108 20
Chathich | Iénnhat | Ionnhdt | batbudc | nhdonhdt | Pénghi | D&nghi
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PhylucB
(Tham khao)
Céc mé ta va vi dy vé co ché cén béng cong suat

B.1 Gi&i thigu

Phy lyc nay minh hoa c4c quan tm céc khac nhau cin xem xét d& thyc hién én dinh va hidu qua co
ché can béing cong suét nhw §& c4p trong myc 8.8.3.

B.2 Cac mirc ONU

Céng suét phat ONU (cdng suét phét trung binh nhé nhét va 16n nhét) dwgc dwa ra trong Bang 2f-2 va
2g-2.C4c gi4 tri trong d6 teong (g véi ché d¢ 0.C4c gia trj twong (eng véi ché @9 1 va ché dd 2 1an
lugt co gia trj lhép hon 1a 3 dB va 6 dB. Vi dy, ONU 16p B téc dd bit 1244 Mbit/s véi kha nang phén
mirc cOng sut s& tuan thil theo céc khodng cbng suat diu ra dwéi day:

Ché @9 0: Cdng suit phat trung binh nhé nhét (- 2 dBm) < cdng suét phét trung binh S Cdng suét phét
trung binh Ién nhét (+ 3 dBm).

Ché d 1: Céng suét phat trung binh nhd nhét (- 5 dBm) s cdng suét phét trung binh s Céng sudt phét
trung binh Iém nhét (0 dBm).

Ché g6 2: Cong suét phﬁt trung binh nhd nhét (- 8 dBm) < cdng suét phéat trung binh < Céng suét phat
trung binh Ién nhét (- 3 dBm).

Co ché can bing cdng suét dwgc didu khidn bdi OLT va xac dinh yéu ciu thay adi phan mérc cin thiét.
Khl ONU nhén mdt yéu ciu chuydn ddi tir mdt ché dd ndy sang mot ché dd khac, n6 sa thiét iap céng
suéit phat v& khodng ché d6 mé&i trong (g va sau d6 trd lai glri d@ ligu hiedng 18n. Lwu ¥ rdng khi dai
.cdng suét dirgrc xem xét thl sy thay ddi higu qua clia cong sudt ONU tir ché dd nay sang ché @9 khac
khong nhét thiét phai bing cac merc 3 dB hodc 6 dB. .
Vidu 1

- ONU & ché d9 1 phat cong suét - 1 dBm.

- ONU nay nhan mdt ban tin yéu ciu chuydn vé ché d9 0 (thiét 13p tang + 3 dB).

- Céng suét phat hidu qua bay gi& 14 +1 dBm, khong chinh xac vé&i mée cao hon nhung & trong dai
cia ché d6 0.

Vidu2

- ONU & ché d6 2 cbng suét - 4 dBm.

- ONU nhan mét ydu ciu chuyén vé ché do 1 (thiét 1ap tang + 3 dB).

- Céng suét phat hidu qua bay gi® 4 - 5 dBm, thip hon cdng suét trede .46 nhung ndm trong dai cla

ché d¢ 1.
39



TCVN 11301:2016

- OLT s& do dwgc cdng suét thdp hon trong khi mong mudn mét mirc cdng suét cao hon. Thuét toan
trong OLT s& giri mdt yéu clu khéac dé tang thém 3 dB (chuydn sang ché dd 0).

- ONU s& thyc hién phéat cong suét ndm trong dai clia ché dd 0 v&i cong suét nhd nhét c6 gia trj la — 2
dBm.

B.3 Mirc ngwéng tai OLT

May thu OLT do mirc codng suét vao clia mdt ONU cy thé va so sanh né v&i cac mirc ngudng. O day
ton tai d9 khdng dam bao clia phép do do sy khdng chinh xac khi thie hién cy thd (ngudn déng, dd
tuyén tinh clia méy thu tai mirc cong suét cao, bién thién dién ap ngudn cip, cac anh huéng nhigt do
téi cac tAng khuéch dai...) va chuyén ddi thanh @6 khéng dam bao do Ién gi4 trj ngudng hidu qua khi so
sanh véi thiét 1ap cla n6. Cac d6 do khdng ddm bao ndy cin phai dwgc xét dén dé dam blo cé dugc
mot co ché can bing cong suét phat mdt cach toan dién va &n dinh. Dai o do khdng dam bdo ma qua
do ngwdng co thé thay dbi trén toan b dai hoat dng clia OLT yéu ciu téi da 1a 4 dB.

Xét theo céc gia trj cong sudt quang twong tng v&i OLT R, 1a d6 nhay nhé nhét P, ,va mic qué tai nhd
nhét P, dura ra trong Bang 2f-2 va 2g-2, khoang cdng suét cho phép tai méy thu OLT khi didu chinh
hoat ddng 13 tir (P,s*1dB) dén P,.Lwu ¥ rng Pp,s bao gdm ca 1 dB va d thit thoi ludng quang khi
bé qua cdng suét quang téi thidu. Cong suét didu chinh hoat ddng tai may thu OLT phai dwyc Gam bao
theo co ché can bang cong suét. C6 hai trrérng hep cho co ché nay: ngwdng don va ngudng kép.

B.3.1 Trwdng hep 1: So sanh véi hai ngwong (TL, TH)

Trong tredng hgp nay, co ché can bang céng suét dwgc thire hign béng cach so sanh cdng suét thu
trung binh nhén duwgc tai OLT (P) voi hai mipc ngudng khac nhau (TL va TH). Khi P<TL, cdng suét tai
OLT dwoc xem Ia qua thAp va ONU phai chuyén Ién ché do co cong suét cao hon.Khi P>TH, céng suét
tai OLT dwoc xem la quéa cao va ONU phai chuyén v& ché d c6 cong suét thdp honKhi TH> P > TL,
cdng suét tai OLT dugc xem [a ch&p nhan duwgc va ONU cb thé gitr & ché a6 hién tai.

1) Gia trj TH hiéu dyng phai dam bao:
- Bétky mirc cong suét ndo & dwéi dd nhay may thu OLT phai dugc phat hign: P> TH.

- Néu ONU chuyén sang ché d c6 cong suét thép hon vi P > TH, céng suét may thu OLT khéng
dugc xubng nhd hon dé nhay:

TH > Ppg= ((Prg- Pryg~1 dB) - 3 dB - (Pouy 1y max = Ponu e mn))-
Tuwong duong véi TH > P, - 6 dB.
2}I Gi4 trj TL hiéu dung phai ddm bdo:
- Moi mirc cong sudt & dwdi d6 nhay may thu OLT phai dwgc phat hién: TL >P,,+ 1 dB.

- Néu ONU chuyén sang ché do c6 cong suét cao hon vi P < TL, céng suét thu OLT khong duoc
tién @én murc qua tai thu:
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(Pros* 1dB) + ((Ppr- Proe1 dB) - 3 dB - (Pony 1 max - Ponumemn)) > TL.
Tuong duong voi P+ 7 dB > TL.
3) Céc gia tri hiéu dung td hop clia TL va TH phai dam bdo:

- Co ché &n dinh (khdng c6 sy ddo chidu 13p lai gitra cac ché dd). Néu mot ONU chuyén sang md
ché dd khac vl P < TL hodc P > TH, thi mic c¢6ng suit moéi tai may thu OLT khdng duwgc & mik
ngwdng nguwoc lai. Didu ndy trong (rng véi dinh ra mdt khodng gidn cach téi thidu gitra TH va TL.

TH-TL>3dB + (Pony rmax Ponu memm)
Twong duong véi TH - TL > 8 dB.

Yéu cdu ctia td hop cudi cling ndy qui dinh chit ché nhitng yéu cAu cy thd cho TH va TL khi ching
can dugc gidn cach It nhét 8 dB. Néu xét dén yéu cdu dy phang d6 khong dam bio do Ién nhét 4 dB,
thi d6 phti hep nhét cho y8u céu thi nhét va the hal (Rhang gi&n céch iom nivét gitra TH va TL) 88 fa:

R1:P,>TH>P,_.-4dB.
R2: P, +5dB>TL>P,+1dB.

Khi R1 v& R2 chi dam bao khodng gian céch 6 dB thi y&u céu thé ba phai thda mén:
R3:TH- TL>8dB.

R1, R2 va R3 ddng cho phép mdt sy thay ddi clia TH va TL viegt qua 4 dB qua ¢ dai hoat ddng clia
OLT (nhiét @9, ....) nhing phai thda man réng tai bét ky thdi didm ndo TH va TL nao cling phéi co
khoang gién cach nhd hon 8 dB.

Néu mdt OLT ¢6 dwegc phép do cbng suét chinh xac hon 4 dB thl ¢ thd chon bt ky t& hep TH va TL
ndo mién I cac didu kién R1, R2 va R3 dwoc thda man.

B.3.2 Tredng hop 2: So sanh mgt ngwong (TL)

Co ché can bing cong sudt dugc thie thi qua vigc khdi dong tat ca cac ONU & ché dg 2 (khi ching
kh&i dong) va so s&nh cdng suét thu trung binh nhén dugc tai OLT (P) véi m§t ngwedng (TL). Khi P <
TL, c6ng suét OLT dugc xem la quéa thap va ONU phai chuyén sang ché d cao hon. Khi P > TL cdng
suét OLT dugc xem la dwge chap nhén va ONU cé tha gitr & ché d hign tai.

Gia trj hiéu dyng TL phai ddm bao:

- BAt ky murc cbng suét ndo dudi d6 nhay bd thu OLT phai dwgc phét hién:

TL> P+ 1dB.

- Néu mdt ONU chuyén I&n ché d6 cao hon vi cé P < TL, bd thu OLT khéng dugc qué tai:
(Pras* 1 dB) + (P~ Pryg=1 dB) - 3 dB = (Pouy 1o max~ Ponumxmn)) > TL.

Twong dwong véi: Pms+ 7 dB > TL.
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Do d6 y8u cau ddi véi myrc hidu dung cta TL la:

R2: P+ 7dB>TL>P,+ 1dB.

Vi dai khong dam bao do 4 dB, cho phép la chon thiét I&p TL nhw sau:
Vi du 1 cho loai B tai 1244 Mbit/s: - 23 dBm> TL > - 27 dBm;

Vi du 2 cho loai B tai 1244 Mbit/s: -21 dBm > TL > - 25 dBm.

B.4 Phat hién cong suét

D& khai dong cac ONU méi, OLT dinh ky m& céc clra sb dinh khodng khi cac ONU méi gli cac chim
huéng 18n. OLT phéi c6 kha nang nhan biét bAt ky sw c6 mét ctia ONU m&i. Ngdm dinh réng khi cac
ONU bét d3u & ché a6 2, OLT phai c6 kha n3ng nhén biét (nhung chwa cAn dwa ra két qua) cong suét
quang ¢c6 nhd hon (P,.+ 1 dB) - 6 dB = P~ 5 dB hay khong.
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Phyluc C
(Tham khao)

Hé théng GPON cong nghiép tdt nhit trong thuwe té véi téc dd hwéng xudng 2,488 Gbit/s
va toc dd hwéng 1én 1,244 Gbit/s

C.1 Gid&l thigu

Méi quan tam phd bién v hé théng GPON c6 téc dd hwéng xubng 2,488 Gbit/s va téc @b hwéng lén
1,244 a4 cung cAp ngay cang nhidu nhieng ci nhin tryrc quan vé tinh kha thi clia cac quy suy hao cho
hé théng nay. Phy luc tém lwgc nhiing thyc té tét nhéit v& san phdm céng nghiép clia hé théng GPON
cho loai hinh tét o d& cap & trén.

Céc thay @di 84ng chl ¥ so v&i cAc quf suy haa d& cap trang tiéu chudn nay bao gdm:

« Céc quy suy hao quang tbng thé gitra I6p B va 16p C;

s Céc mirc thigt thdi cong suét khéc nhau;

o OLT phai h tr¢ FEC tai dwdng hwéng xubng.

Nhizng thay d&i nay cé thé h tro gia tang kha nang hoat ddng cla cac hé théng G-PON. Theo d6, cac
quT dwoc md ta trong phu lyc ndy duoc khuyén nghj thay cho tét ca nhirng qui dinh khéc trong tiéu
chuln nay v& hé théng PON téc do 2,4/1,2.

C.2 Cac (rng dyng hé thong

Hién c6 hai tng dung chinh déi v&i hé théng GPON.DAu tién 1a mot hé théng cung cép day ad dich vy
c6 tich hop video. Thir hai 18 mét hé théng chi ky thuat sd khong tich hgp video. Céc (rng dung nay
dwgc thé hién trong Hinh C.1.

S/R
OLT 2 bwéc séng ODN ONU 3 buré&c séng
Video Tx
Tich hop Video
SR R/S
OLT 2 buérc séng ONU 2 buéc séng

K¢ thuat s6
Hinh C.1 - ’ng dung G-PON
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C.3 Cac dic tinh quang

Céc d3c tinh quang cho OLT va ONU quang dwoc dwa ra trong Bang C.1. Bang nay 6& cép dén céc
mirc cdng suét do dworc tai cac diém giao dién trong Hinh C.1, nghia la vé&i ca loai a (tich hgp video) va
b (ky thuat sb). Dc biét, bt k§ bd loc WDM bén ngoai thiét bj OLT hodic ONU déu dugc xem la thanh
phén cla ODN.Nh{rng dc tinh ndy c6 ¥ nghTa mé& rdng twong ty nhw cac dic tinh trong bang 2 cla
tiéu chudn. Céc dic tinh khac c6 trong bang dwoc gitr nguyén

P9 nhay ONU c6 thé thu dwoc bing cach st dung mdt APD khdng cé FEC hozc mét PIN c6 FEC. Viéc
lra chon tuy thudc vao cach thirc hién ciia ONU. Gidi phap APD dwec xem nhw 1a mét la chon ngén
han, trong khi gidi phap PIN v&i FEC 1a mét Iya chon dai han, tity thudc vao chi din v& higu nang thu
clia loai ndo cao hon. OLT phéi hd tro FEC tai huéng xuéng béing khad nang c6 dwgc vé tinh toan va
truydn céc tir kidm tra chdn 1& FEC & tin hiéu hwdng xuéng. Thiét bj OLT cling phai c6 kha ning kich
hoat hodc khdng kich hoat tinh nang FEC hwdng xuéng béng lénh hé théng. ONU cb thd Iya chon hé
tro gidi ma FEC hwéng xubng va trong bét ky tredng hep cu thé ndo ONU c6 thé st dung tinh chdn 1&
FEC theo quyét dinh riéng clia né. '

Mrc thigt thoi ludng quang khdng bao gdm sy suy gidm Raman trong buéc séng huéng xubdng. BAt ky
murc thiét thoi ndo do higu (*ng nay gay ra phai dwgec tinh toan nhwng khéng dwa vao quy suy hao
duwdng truyén. Tuy nhién, trong b4t ky hé théng chju anh hwéng cilia higu tng Raman cling s& co c ly
nhét dinh v& s¢i quang. Do sy chénh léch suy hao gitra bwéc séng 1490 nm va 1310 nm, ngudi ta dy
doén réing suy hao Raman s& dwoc bl dép bdi suy hao s¢i quang th&p hon tai bwéc séng 1490 nm.

Bang C.1 — Phan mirc cong suét quang cho hé thong GPON coé hwéng xubng 2,4 Gbit/s, hwéng

1én 1,2 Gbit/s
Danh muc Bon vj S¢i quang don
OLT: o ' . OLT
Gid trj nhd nhét clia cong suét trung binh dBm +1,5
Gia trj I&én nhét clia céng suét trung binh dBm +5
DY nhay thu nhd nhét dBm - 28
Mtrc qué tai thu nhd nhét dBm -8
Do thiét thoi ludng quang hwéng xudng dB 0,5
ONU: ONU
Gié trj nhd nhét clia cong suét trung binh dBm +0,5
Gia trj I&n nhét ctia cong suét trung binh dBm +5
Do nhay thu nhd nhét dBm - 27
MUrc qué tai thu nhd nhét dBm -8
D4 thigt thoi lubng quang huéng 1én dB 05

C.4 Quy suy hao dwirng

QuY suy hao dwdng dwoc duwa ra trong Bang C.2. Quy suy hao nay nay bao triim tét cd c4c thanh phin
quang gitra OLT va ONU, bao gdm cac bd lpc WDM khéng tich hep cho ghép xen céc tin higu tich hop
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video va cac djch vy baing théng mé& rdng khac va phai bao gdm bét ky suy gidm Raman tlr tin hiéu tich
hop.

Bang C.2 - Quy suy hao cho hé théng GPON

Danh myc Bon vj Sol don
Suy hao quang nhd nhét tai buwdc séng 1 490 nm dB 13
Suy hao quang nhd nhét tai bwéc séng 1 310 nm dB 13
Suy hao quang Ién nhét tai bwréc séng 1 490 nm dB 28
Suy hao quang I&n nhét tai biéc séng 1 310 nm dB 28

Xét v& mat so sanh, quy suy hao cla hé théng B-PON 1¢p B+ dugc khuyén nghj trong ITU-T G983.3
Amd.2 thé hign trong Bang C.3. Quy suy hao hé théng GPON tuong ty nhw hé théng tich hop Video
trong d6 hd trg suy hao nhd nhét 13 dB va twong tw nhw quy suy hao hé théng ky thuét sé co tée do
d@bi xrng va h& tro suy hao 16n nhét 28 dB. V& mat ly thuyét thi chic chén ring hg théng PON tuan thi
theo quj suy hao ciia hé théng B-PON Iop B+ nhung khong tuan thil theo quf suy hao clia hé théng
GPON; tuy nhién, nheng trréng hop nhie véy trong trién khai thy té c4c mang PON Ia rét hiém. Do d6
quy§ suy hao clia hé théng G-PON cAn trong thich véi tt ca cac mang PON dugc trién khai thuc té.

Béng C.3 - Quy suy hao cho cac hé théng BPON G.983.3/Amd.2

Danh myc Pon vi Segi don

H& théng tich hep Video(OLT1-ONT)

Suy hao quang nhd nhét tai bwéc song 1490 nm | dB 9
Suy hao quang nhé nhat tai bwéc song 1310nm | dB 13
Suy hao quang I&n nhét tai bwéc song 1490 nm | dB 27
Suy hao quang Ién nhét tai bwéc song 1 310nm |  dB 29
Hé thdng ky thuit s6(OLT2-ONT) :

Suy hao quang nhd nhét tai bwéc song 1490 nm | dB 10
Suy hao quang nhd nhét tai bwéc song 1 310 nm dB 10
Suy hao quang Ién nhét tai bwéc song 1490 nm |  dB 28
Suy hao quang I&n nhét tai budc song 1 310 nm dB 28
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PhulucD
(Tham khao)

Céc phép do I&p vat ly hd tr gidm sat I&6p quang
D.1 Gi&i thigu

Phu luc ndy md ta cac phép do tham sb I6p vat ly dugc yéu cdu dbi véi hé théng GPON c6 kha nang
co ban gidm sat 16p quang. Sé lwgng phép do cAn dwoc ligt ké, cling véi pham vi, 4§ chinh xac va d
phan gidi mong muén. Nhizng phép do nay c6 thé c6 dugc bang nhidu phwong phap thire tidn va hiéu
qua chi phi khac nhau va phwong phéap do va phuong phap do thuge vd khia canh lya chon thyre thi.

D.2 Gi&m sét c4c tham s6 b thu
Trong céc hé théng PON, giam sat vat ly cho OLS c6 thé dugc sir dung aé:

- Gi&m sat trang thai binh thudng: nhén va leu dém ‘luge st di ligu nhu & mot tai liéu tham khdo
trong mét hé théng 1am vigc thong thudng.

- Nhan biét suy gidm: tim cac 15i tiém &n truéc khi ching gay anh hudng dén dich vy va x4c dinh c&n
nguyén vin d& (vi dy, ODN, OLT hoéc ONT).

- Quén Iy I8i: phat hién, dinh vj va chudn doan Ii.

D& dat dwoc nhiing muc tiéu ndy, cac chi myc sau cin phai dwoc giam sét trong h théng PON.
- Nhiét @ b thu phat (OLT va ONT);

- Dién 4p bd thu phét (OLT va ONT);

- Phan cywc dong laser (OLT va ONT);

- Cong suét phét OLT;

- -cang suét thu.OLT (trén méi ONTj:

- Cong suét phat ONT;

- - Céng suét thu ONT.

Muyc D.3 chi ra c4c tham s thye thi dugc khuyén nghi do cho cac phép do kha nang thyrc thi cla mdi
mdt b thu phét néi trén.

CHU THICH: Didu ndy c6 thé cé dugc bing cach sir dyng cng nghé phét hign va giam sét hién cd.
D.3 Bang do cho céc tham s6 b thu phat

Bang D.1 Pua ra théng tin v& thyc thi do chuin phi dat duoc ddi voi thiét bj do kidm dwgc gén trong
OLT va/hodc cac ONT.

CHU THICH: Cac gia tri quy dinh trong bang nay gén lidn véi phép do va khdng thdng bao, khang cb sb lidu. Do d6, 4% phan
giai chi yéu a& cap dén kich thuée legng tr hoa ndi tai clia mach do. Thoi gian d4p (rng didn hinh lién quan dén thang thoi
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gian do ciia cac mach o trong cac md dun quang va thyc té 14 khéng thdng bao két qua do qua mang PON hogc dén hg

Bang D.1 — Cac chi tidu do lién quan dén giam sat dwdng quang

Dai dién hinh Do phan gidi | Do chinh xac | Giéi hando | Thoi
[CHU THICH 1) 1ap lai gian
dap trng
Nhiét dd - OLT va ONT -453én+90C 0,25C +3C #C 1s
bién ap - OLT va ONT 0dén 6,55V Théng thwéng | Théng thwdng Théng 1s
(CHU THICH 4) 05% +3% thwdrng + 1%
Phén circ dong - OLT va 0 t&i 131 mA Théng Théng thuédng Théng 1s
ONT thwong 1 % +10% thwdng £5 %
(CHU THICH 4)
Cong suét phat ONT -10 dén +8 dBm 0,7dB +3dB x0,5dB 300ms |
(CHU THICH 2)
Céng suét thu ONT -34 dén-8dBm 0,1dB +3dB $0,5dB | 300 ns
(CHU THICH 2)
Cong suét phat OLT -10 8&n +9 dBm 0,1d8B +2dB +0,5dB |300ns
(CHU THICH 2)
C6ng suét thu OLT -34 dén—8d Bm 0,1dB +2dB +0,5dB 300 ns
(CHU THICH 3) (CHU THICH 2)

FHU THICH 1: Dai gia trj do didn hinh cé géng bam s&t dai gia trf clia c4c tham s8 hoat 69ng cia mo dun quang. Néu mét md dun
o6 d3i hoat dong khac thi d3i gia trj do cling thay 63 theo ddi gia tj 86, bd sung thém béi 43 chinh xéc do.

ICHU THICH 2: Gi¢i han do quang I3p lai ONT va OLT d& cap dén thye hién nhidu phép do khi c4c trj s6 v& nhiét 33 va didn 4p cla
IONT hoic OLT Gugrc do tai cling mdt théi didm. Tuy nhidn, khodng gia b tham s8 thong thudmg phai dure danh gid qua mdi B thir nhém
dura ra Ganh gid dnh hudmg vé mét thdi gian van hanh kén hé théng
ICHU THICH 3: Vidc do kidm OLT phai dua ra céng sudt trung binh thu dwgc mdt khéi der ligu. Didu nay ddi hdi OLT phai thuc
hign do tzi thdr didm trong tmg véi thai didm cb sy blng nd cac khéi dir lidu dén va khéi d(r lidu phai a0 dai a8 hd trg théi gian dép
kmg clia may do. D9 sai léch do chu ky lam vige khdng quéa 50% trong md hinh di i huémg xudng khéng di nguegc kai véi 83 chinh xéc
G0 kiém hodic cc chi idu ky thust giéi han do Ip lai

ICHU THICH 4: Thong thirdmg a& cap aén trj s6 do theo thiét ké (nhur, dign &p hozic dong dién) cho thidt bj do cy thé

D.4 Cac yéu cdu do kha ning thye thi 1ép vt Iy OLS

TAt ca cac tham sb trén cin dwoc gidm sat lién tyc theo thdi gian thyc dé phan anh chét lugng thic té
clia dudng vat Iy va tinh trang hoat dong clia cac mo dun quang. Hon nira, qua trinh gidm sat khong
dwgc gay anh hwdng suy gidm truydn tai dich vy.
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Phu luc E
(Tham khao)

Hé théng GPON cdng nghiép tét nhét trong thye té véi mé réng don hwéng téc 46
hwéng xudng 2,488 Gbit/s va tdc dd hwéng 18n 1,244 Gbit/s (I6p C+)

E.1 Gioil thiéu

Hé théng GPON mé& rdng mot phia 2,488/1,244 Gbit/s dat dugc bang cach sl dyng hon ntra khé néng
clia giao dién OLT. Giao dién ndy s& cb tAt ¢a céc déc didm cla giao dién S/R hién c6, ngoai ra c6 bd
sung c4c tham sé quang OLT nhw duwgc liét ké trong Bang E.1. Luu y réng céc dic tinh cia ONU phai
dat duge véi ONU quang nhir md ta trong phy luc C, ngoai trir sy khac nhau v& buéc séng s dyung
hwéng I8n va hoat dong véi chire ndng FEC (dwgc md ta trong ITU-T G.984.3).

Bang E.1 - Phan mirc cdng suét quang déi véi hg théng mé rong don hwéng cé tée df bit
hwéng xubng 2,488 Gbit/s va hweéng Ién 1,244 Gbit/s (I&p C+)

Danh muyc Pon vj Sg¢l don

[OLT mé réng: OLT

Gi4 tri nhd nhét clia cdng suét trung binh.nhd nhét dBm +3

Gia trj I6n nhét cia céng suét trung binh dBm 7

D4 thiét thoi ludng quang hwréng xudng dB 1

T 18 181 bit(tréc FEC) (CHU THICH 1) 10

D0 nhay thu nhd nhét (CHU THICH 1) dBm - 32

Mtrc qué tai thu nhé nhat dBm -12

Dai bwdc séng hrréng 18n (G.984.5) nm 1290 - 1330
[ONU: - ONU

Gia tri nhd nhét clia cdng suft trung binh nhd nhét dBm +05

Gia trj Ién nhét clia cdng suét trung binh dBm +5

D3 thiét thoi ludng quang hwéng I1&n dB 0.5

Dai bwéc séng hwéng lén (G.984.5) nm 1290-1 330
Ty 18 16i bit (trwérc FEC) (CHU THICH 2) - 10*

D§ nhay thu nhd nhat (CHU THICH 2) dBm - 30

Murc qua tai thu nhd nhét (CHU THICH 3) dBm -8

CHU THICH 1 : 8 nhay thu OLT gia thiét stz dung kha ning liya chon RS(255,239)FEC clia I6p TC GPON, két hgp i
céc cai tién trong cdng nghé nhan dién nhr tién khuéch dai SOA.

CHU THICH 2: D3 nhay ONU ¢ dugrc khi gia dinh sir dung RS(255,239)FEC téing kha ndng I6p TC GPON vé&i cdng nghé
nhén dién ONU I6p B+ hién cb.

CHU THICH 3: B3 qua tai ONU dugc thiét 13p & mire thdng thudmg - 8 dBm v&i gia tr Iép B+, cho dit v6i (mg dung nay
thl mirc~ 10 dBm 1A d.

Quy suy hao dwéng clia ODN mé réng don hwéng dwge cho trong Bang V.2, Quy suy hao nay bao
trim todn bd cac phén t quang gitra OLT m& rdng va ONU, bao gbm c4c bd loc WDM khéng tich hop
48



TCVN 11301:2016

cho ghép xen tich hop video va cac dich vy baing thdng cai tién khac va phai bao gém bAt ky suy gidm
Raman ttr tin hiéu tich hgp.

Bang E.2 — Quy suy hao cho h§ théng G-PON mé& réng don hwéng (16p C +)

Danh muc Pon vj S¢il don
Suy hao quang nhé nhét tai bwéc séng 1 490 nm dB 17
Suy hao quang nhd nhét tai bwdc séng 1 310 nm dB 17
Suy hao quang I&n nhét tai bwéc séng 1 490 nm dB 32
Suy hao quang I&n nhét tai bwdc séng 1 310 nm dB 32
DY dai s¢i quang Ién nhat km 60
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