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LOI NOI PAU

Tiéu chudn giao dién quang cho céc thiét bj va hé théng truyén dan SDH duoc
bién soan dua trén cac khuyén nghi G.957, G.958, G.691 cua ITU-T, c¢6 tham khéao
thuyét minh k¥ thudt cta cac hang nhu Fujitsu, NEC, Siemens, Ericsson...

TCN 68 - 173: 1998 do Vién Khoa hoc k¥ thuat Buu dién bi€n soan, Vu
Khoa hoc cong nghé - Hop tic qudc té dé nghi va Tong cuc Buu dién ban hanh
theo Quyét dinh s6 759/1998/QD-TCBP ngay 9 thang 12 nim 1998 ctia Tong cuc
truéng Tong cuc Buu dién.

VU KHOA HOC CONG NGHE - HOP TAC QUOC TE
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GIAO DIEN QUANG CHO CAC THIET BI
VA HE THONG TRUYEN DAN SDH

YEU CAU KY THUAT

OPTICAL INTERFACES FOR EQUIPMENT AND SYSTEMS
RELATING TO THE SYNCHRONOUS DIGITAL HIERARCHY

TECHNICAL REQUIREMENTS

(Ban hanh theo Quyét dinh so'759/1998/QD-TCBD
ngay 09 thang 12 nam 1998 ciia Téng cuc truong Tong cuc Buu dién)

1. Pham vi ap dung

Tiéu chuin ndy bao gdém cac yéu cau, chi tieu k§ thuat can thiét d6i vdi giao dién
quang cho cac thiét bi va hé thong thong tin cap sgi quang SDH sur dung trén mang
vién thong Viét Nam. Day 1a co s& danh gid hop chudn cdc thiét bi SDH va c6 thé
stt dung dé lua chon hé thong thong tin quang SDH trén mang vién thong quoc gia
khi lap dat, nghiém thu ciing nhu bao dudng.

Tiéu chudn nay chi d4p dung cho céc loai hé thong don kénh quang va trong dé
moi hudng truyén dan st dung mot soi quang.

D6i voi cac hé thong c6 khuéch dai quang, tieu chudn chi 4p dung cho céic hé
thong sir dung thiét bi khuéch dai cong suat va/hoic thiét bi tién khuéch dai.

2. Pinh nghia thuat ngir va chir viét tat
2.1 Dinh nghia thuat ngit

2.1.1 Cau hinh chuén cla giao dién quang

- D6i v6i hé thong khong st dung khuéch dai quang
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B0 noi quang B0 noi quang

r_ phia phat phia thu —

Cry Crs
liSqi quang —l
S R

Phén phat Phan thu

Hinh 1: Cdu hinh chudn cua giao dién quang
doi voi hé thong khong si dung khuéch dai quang
Céc chi tiéu giao dién quang tai phia phat duoc x4c dinh & di€ém S (12 di€ém chuin
nam trén soi quang, ngay sau bo ndi quang phia phat), & phia thu dugc xac dinh tai
diém R (la diém chudn ndm trén soi quang, ngay trudc bo néi quang phia thu) va
phan dudng truyén nam gitta diém S va diém R.
- B6i v6i hé thong cé st dung khuéch dai quang

Phia phat Phia thu

MPI-S MPILR |
Tx H— OA —

OA H Rx

Hinh 2: Cdu hinh chudn cua giao dién quang
doi voi hé thong co sit dung khuéch dai quang

Cic chi tiéu giao dién quang tai phia phat dugc xdc dinh & diém MPI-S, & phia
thu dugc xdc dinh tai diém MPI-R va phin dudng truyén ndm gitta diém MPI-S va
diém MPI-R.

2.1.2 Do rong pho - A. Spectral width

- Do rong RMS: d6i v6i LED va MLM, do rong phé duoc tinh bang gid tri hiéu
dung cuc dai (hay con goi la gid tri RMS) trong diéu kién 1am viéc chudn. D€ do do
rong RMS phai tinh dén tit ca cic mode khong nho hon 20 dB so véi mode dinh.

- Do rong pho -20 dB: d6i v6i SLM, do rong phé dugce tinh bing bé rong cuc dai
ctia pho biic xa tai budc séng trung tam do tai diém c6 muc thap hon 20 dB so véi
bién do cuc dai clia budc séng trung tam trong diéu kién 1am viéc chudn.
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2.1.3 Ty s6 nén mode bén - A. Side mode suppression ratio

Ty s6 nén mode bén la ty s giita cong suat ctia dinh 16n nhat va dinh 16n tha hai
trong ph6 nguén phat.
2.1.4 Cong suat phat trung binh - A. Mean lauched power

Cong suat phat trung binh tai diém S (hoidc diém MPI-S) 1a cong suat trung binh
cta chubi gia ngiu nhién do thi€t bi phat dua vao soi. Gia tri nay duoc dung dé
tinh todn do nhay thu va diém qua tai cua bo thu tai di€ém R (hodc diém MPI-R)
(xem phu luc B1).

2.1.5 Hé so phan biét - A. Extinction ratio
Hé s6 phan biét (EX) duoc tinh theo cong thiic:
EX =101g (A/B)
Trong do: - A la cong suit quang trung binh doi véi miuc logic "1";
- B 1a cong suit quang trung binh doi véi muc logic "0".
2.1.6 Dai suy hao - A. Attenuation range

Dai suy hao qui dinh trong tiéu chudn nay 1a gid tri duoc tinh cho trudng hop xau
nhat, bao gom ca suy hao do méi han, suy hao do cic bo n6i, do bo suy hao quang
(n€u st dung), hoac do cac thanh phan quang thu dong khac va bat ky cong suit
du trit nao danh cho:

- Nhitng thay déi trong tuong lai d6i v6i cau hinh cdp (nhu thém méi han, ting
chiéu dai cép...);

- Thay dai chat luong soi do tdc dong clia moi trudng;

- Suy giam chat luong ctuia cac bd ndi, cic bo suy hao quang hay bat ky thanh
phan quang thu dong nao niam gitta hai diém S va R (hodc giita hai diém MPI-S va
MPI-R).

2.1.7 Tan sac cuc dai - A. Maximum chromatic dispersion

Tham s6 nay dinh nghia gi4 tri tdn sac cuc dai ctia dudng quang ma hé thong c6
thé chap nhan duoc khi chua str dung thém bat ky phuong phdp bu tédn sic nao.
2.1.8 Tan sic Mode phan cuc - A. Polarization mode dispersion

Tan sdc mode phan cuc 1a do léch thoi gian tré nhom 7, (tinh theo ps) gilia hai
mode phan cuc truc giao.
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2.1.9 Suy hao phan xa ctia cdp tai diém S/MPI-S -A. Optical return loss of cable
plant at S (MPI-S)

Suy hao phan xa cua cép tai diém S/MPI-S (ORL) dugc tinh theo cong thic:
ORL = -10 Ig (P’yPy)
Trong d6: - P’ 1a cong suat phan hai lai phia ngudn phét do tai diém S/MPI-S;

- P, 1a cong suét dua vao soi quang do tai diém S/MPI-S.

2.1.10 Do nhay thu - A. Receiver sensitivity

Do nhay thu 12 gid tri cong suét thu trung binh nho nhat ¢ thé chap nhan dugc ¢
diém R (hoidc diém MPI-R) dé dat duoc:

- BER = 10" d6i v6i hé thong STM-1, STM-4, STM-16 khong sir dung khuéch
dai quang;

- BER = 10'* d6i v6i hé thong STM-64 va cac hé thong khac c6 sir dung khuéch

dai quang.

2.1.11 Mic thu qua tai - A. Receiver overload

Miic thu qud tai 1a gid tri cong suat trung binh 16n nhat ¢ thé chap nhan dugc tai
diém R (hoidc diém MPI-R) dé dat duoc:

- BER = 10" d6i v6i hé thong STM-1, STM-4, STM-16 khong sir dung khuéch
dai quang;

- BER = 10'* d6i v6i hé thong STM-64 va cic hé thong khac c6 sir dung khuéch
dai quang.
2.1.12 Do thiét thoi ludng quang - A. Optical path power penalty

Do thiét thoi ludng quang la gia tri suy giam do nhay thu do méo dang tin hiéu
khi truyén trén soi quang. Trong d6 nguyén nhan gay ra méo dang tin hiéu & day la
do phan xa, do su giao thoa gitta cic ky hiéu, do hién tuong canh tranh mode va do
hién tuong dich tan cua laser.

2.1.13 Phan xa dau thu - A. Receiver reflectance

Phan xa dau thu la phan xa ngugc lai tir phia dau thu tré lai sgi quang duoc tinh
theo cong thiic:

R =10 1g (P’,/P)
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Trong do: - P’ 1a cong suat phan hai lai soi quang do tai diém R/MPI-R;

2.2. C4c chit viét tat

NRZ
BER
EX
LED
MLM
MPI
NA

None-Return to Zero

Bit Error Ratio
Extinction Ratio
Light-Emitting Diode
Multi-Longitudinal Mode
Main Path Interface

Not Applicable

- P, 12 cong sudt dua t6i bo thu do tai diém R/MPI-R.

Mai khong tré vé 0

Ty s6 16i bit

Hé s6 phan biét

biot phat xa quang
Pa mode doc

Giao dién luong chinh

Khong ap dung

(D61 voi nhitng hé thong ma chdt luong cua hé thong khong bi dnh hudng bdi mot tham sé
nao doé thi gid tri ctia tham so nay duoc ky hiéu la NA)

OA
ORL
PDM
RMS
Rx
SLM
SMSR
Tx
DA
PDC

PCH
SPM
DST

Ul

Optical Amplifier

Optical Return Loss
Polarization Dispersion Mode
Root Mean Square

Receiver

Single-Longitudinal Mode
Side Mode Suppression Ratio
Transmitter

Dispersion Accommodation

Passive Dispersion
Compensator

Prechirp

Self Phase Modulation
Dispersion Supported
Transmission

Unit Interval

Khuéch dai quang

Suy hao phan xa quang
Tan xa mode phan cuc
Giaé tri hiéu dung

Bo thu

Pon mode doc

Hé s6 nén mode bén
B0 phat

Bu tan sac

Bu tan sac thu dong

Dich tan trude
Tu diéu ché€ pha

Truyén dan hoé trg tan sic

Khoang don vi
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3. Tiéu chuan k§j thuat

3.1 Qui dinh chung

3.1.1 Tat ca cdc tham s6 dua ra trong tieu chuin déu dugc tinh todn trong trudng
hop x&u nhét vé6i gia thiét thoa man ddy du cdc diéu kién hoat dong chudn hoa clia
thiét bi (vi du nhu cdc diéu kién vé nhiét do, do am...) ¢6 tinh dén 4nh hudng cua
céc hiéu ing héa gia dé dat duoc:

- BER = 10" d6i v6i hé thong STM-1, STM-4, STM-16 khong st dung khuéch
dai quang;

- BER = 10'* d6i v6i hé thong STM-64 va cac hé thong khac c6 sir dung khuéch
dai quang.

3.1.2 Phan loai giao dién quang:

Phan loai giao dién quang dugc qui dinh trong bang 1. Gia tri khoang cach dugc
chon cho cdc ma hé théng khi phan loai dua trén cdc gid tri tham s6 c6 thé dat duoc
vGi cong nghé hién nay va cac gid tri nay duoc cho 1a phit hop véi yéu cdu vé mang.



TGN 68 - 173: 1998

Bang 1- Phan loai giao dién quang theo linh vuc ting dung

Linh vuc tGng

dung L A%
Budc séng, nm 1310 | 1310 1550 1550 1310 1550 1550 1310 1550 1550 1550 1550
Loai soi G.65 | G652 | G652 | G.653 | G.652 | G.652/ | G.653 | G.652 | G.652/ | G.653 | G.65/ | G.653
2 G.654 G.654 G.654
Khoang cich, km ~2 ~15 ~15 - ~40 ~80 ~80 ~80 ~120 ~120 ~160 ~160
STM-1 I-1 S-1.1 S-1.2 - L-1.1 L-1.2 L-1.3 - - - - -
STM-4 I-4 S-4.1 S-4.2 - L-4.1 L-4.2 L-43 | V41 | V42 | V43 | U42 | U43
STM-16 I-16 | S-16.1 | S-16.2 - L-16.1 | L-162 | L-16.3 | V-16.1 | V-16.2 | V-16.3 | U-16.2 | U-16.3
Khoéng c4ch, km ~ 20 ~40 ~40 ~40 ~80 ~80 ~80 ~120 ~120 - -
STM-64 S-64.1 | S-642 | S-64.3 | L-641 | L-642 | L-643 | V-64.1 | V-64.2 | V-64.3

Chii y : Gid tri khodng cdch trong bdng 1 sit dung dé phan loai chit khong phdi la chi tiéu dé thiét ké'hé thong.
Qui dinh ma hé thong trong bang 1:

Linh vuc tng dung - mic STM. S6 hau t6

- Linh vuc ing dung 1a 1, S, L, V, hodc U (vé6i I 1a ing dung dung cho giao ti€p trong 1 tram; S, L, V, U la ting dung dung cho

giao ti€p giita cic tram véi nhau)
- S6 hau t6 1a mot trong cdc muc sau:

+Dé trong hodc "1": d6i véi hé théng 1am viéc & viing buéc séng
1310nm trén soi theo tiéu chuin G.652;
+ "2": d6i v6i hé thong lam viéc & viing budc séng 1550nm trén soi
theo tiéu chuin G.652 hoic G.654;

+ "3": d6i v6i hé thong lam viec & ving buéc séng 1550nm trén soi theo tiéu chuidn G.653.

10
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3.2 Tiéu chuin giao dién quang d6i véi hé thong SDH khong sir dung khuéch dai
quang
3.2.1 Chi tiéu giao dién quang cho hé thong STM-1

Chi tiéu giao dién quang cho cdc hé thong STM-1 khong st dung khuéch dai
quang dugc qui dinh trong bang 2 va bang 3.

Bang 2- Chi tiéu giao dién quang cho hé thong STM-1
khong sir dung khuéch dai quang

Tin hiéu s6 STM-1
- Téc d6 danh dinh, kbit/s 155 520
Ma ting dung L S 1.1 S1.2
ve N . 1261- 1430- 1430-
Dai buéc séng lam viéc, nm 1260-1360 1360 1576 1580
Phan phat tai diém S
- Loai nguon MLM | LED MLM MLM SLM
- Dic tinh phé
+ Do rong RMS cuc dai (), nm 40 80 7,7 2,5 -
+ Do rong phé -20 dB cuc dai, nm - - - - 1
+ SMSR nho nhat, dB - - - - 30
- Cong suat phat trung binh
+ Gia tri 16n nhat, dBm -8 -8 -8 -8 -8
+ Gi tri nho nhat, dBm -15 -15 -15 -15 -15
- EX nho nhat, dB 8,2 8,2 8,2 8,2 8,2
Mait na hinh mét cua tin hiéu quang Qui dinh trén bang 13
Puong truyén, giita diém S va R
- Dai suy hao, dB <7 <7 <12 <12 <12
- Tan séc cuc dai, ps/nm 18 25 96 296 NA
- Gi4 tri ORL t6i thiéu ctia cdp tai diém S NA NA NA NA NA
(ké ca cac bo noi), dB
- Phan xa roi rac cuc dai gitta S va R, dB NA NA NA NA NA
Phan thu ¢ diém R
- P6 nhay thu (tai BER = 10°), dBm <23 | <23| <28 | <28 | <-28
- Mitic qué tai (tai BER = 10"°), dBm >8 | >-8 > .8 > .8 > .8
- Do thiét thoi luéng quang cuc dai, dB 1 1 1 1 1
- Phan xa cuc dai cua bo thu do tai NA NA NA NA NA
diém R, dB

11
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Bang 3- Chi tiéu giao dién quang cho hé thong STM-1
khong sir dung khuéch dai quang (ti€p)

Tin hiéu s6 STM-1
- Téc d6 danh dinh, kbit/s 155 520
Ma ting dung L1.1 L 1.2 L 1.3
Dai budc song lam viéc, nm 1280-1335 1480- | 1534-1566/ 1480-
1580 1523-1577 1580
Phan phat tai diém S
- Loai nguon MLM SLM SLM MLM SLM
- Dic tinh phé
+ Do rong RMS cuc dai (o), nm 4 - - 3/2,5 -
+ Do rong phé -20 dB cuc dai, nm 1 1 - 1
+ SMSR nhé nhat, dB - 30 30 - 30
- Cong suat phat trung binh
+ Gia tri 16n nhat, dBm 0 0 0 0 0
+ Gi4 tri nho nhat, dBm -5 -5 -5 -5 -5
- EX nho nhit, dB 10 10 10 10 10
- Mt na hinh mét cua tin hiéu quang Qui dinh trén bang 13
Puong truyén, giita diém S va R
- Dai suy hao, dB 10-28 | 10-28 | 10-28 10-28 10-28
- Tan séc cuc dai, ps/nm 185 NA NA 246/296 NA
- Gi4 tri ORL t6i thiéu ctia cdp tai NA NA 20 NA NA
diém S (ké ca cdc bo noi), dB
- Phan xa roi rac cuc dai gitta S NA NA -25 NA NA
vaR, dB
Phan thu ¢ diém R
- DO nhay thu (tai BER = 10"%),dBm | <-34 | <-34 | <-34 <-34 <34
- Miic qud tai (tai BER = 10"°), dBm >.10 | >-10 | >-10 > 10 > 10
- Do thiét thoi luéng quang cuc dai, dB 1 1 1 1 1
- Phan xa cuc dai ctia bo thu do tai NA NA _25 NA NA
diém R, dB

12
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3.2.2 Chi tiéu giao dién quang cho hé thong STM-4

Chi tiéu giao dién quang cho cdc hé thong STM-4 khong st dung khuéch dai
quang dugc qui dinh trong bang 4 va bang 5.

Bang 4- Chi tiéu giao dién quang cho hé thong STM-4
khong sir dung khuéch dai quang

Tin hiéu s6 STM-4
- Toc do danh dinh, kbit/s 622 080
Ma ting dung 1-4 S-4.1 S-4.2
1293-
D#i budc song 1am vigc, nm 1261-1360 1| 1430-1580
1356
Phan phat tai diém S
- Loai nguon MLM LED MLM SLM
- Déc tinh phé
+ Do rong RMS cuc dai (o), nm 14,5 35 4/2,5 -
+ Do rong phé -20 dB cuc dai, nm - - - 1
+ SMSR nho nhét, dB - - - 30
- Cong suit phat trung binh
+ Gia tri 16n nhat, dBm -8 -8 -8 -8
+ Gi tri nho nhat, dBm -15 -15 -15 -15
- EX nho nhét, dB 8,2 8,2 8,2 8,2
- Mt na hinh mét cua tin hiéu Qui dinh trong bang 13
Puong truyén, giita diém S va R
- Dai suy hao, dB <7 <7 <12 <12
- Tan séc cuc dai, ps/nm 13 14 46/74 NA
- Gi4 tri ORL t6i thiéu ctia cdp tai diém S NA NA NA 24
(ké ca cac bo noi), dB
- Phan xa roi rac cuc dai gitta S va R, dB NA NA NA =27
Phan thu ¢ diém R
- D6 nhay thu (tai BER = 10"°), dBm <23 | <23 <28 <28
- Mitic qué tai (tai BER = 10"°), dBm > .8 > .8 >_8 >_8
- Do thiét thoi luéng quang cuc dai, dB 1 1 1 1
- Phan xa cuc dai ctia bo thu do tai diém R, dB| NA NA NA 27

13
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Bang 5- Chi tiéu giao dién quang cho hé thong STM-4
khong str dung khuéch dai quang (tiép)

14

Tin hiéu s6 STM-4
- Toc do danh dinh, kbit/s 622 080
Ma ting dung L-4.1 L-4.2 L-4.3
ve N . 1300-1325/ | 1280- 1480- 1480-
Dai bude s6ng lam viec, nm 1296-1330 | 1335 | 1580 | 1580
Phan phat tai diém S
- Loai nguon MLM SLM SLM SLM
- Dic tinh phé
+ Do rong RMS cuc dai (o), nm 2,0/1,7 - - -
+ Do rong phé -20 dB cuc dai, nm - 1 <l 1
+ SMSR nhd nhat, dB - 30 30 30
- Cong suat phat trung binh
+ Gi4 tri 16n nhat, dBm +2 +2 +2 +2
+ Gi4 tri nho nhat, dBm -3 -3 -3 -3
- EX nho nhit, dB 10 10 10 10
- Mt na hinh mét cua tin hiéu Qui dinh trong bang 13
Puong truyén, giita diém S va R
- Dai suy hao, dB 10-24 10-24 10-24 10-24
- Tan séc cuc dai, ps/nm 92/109 NA NA
- Gi4 tri ORL t6i thiéu ctia cdp tai diém S 20 20 24 20
(ké ca cac bo noi), dB
- Phan xa roi rac cuc dai gitta S va R, dB -25 -25 =27 -25
Phan thu ¢ diém R
- D0 nhay thu (tai BER = 10"°), dBm <-28 <28 | <-28 <-28
- Mitic qué tai (tai BER = 10"°), dBm > .8 > .8 > .8 > .8
- Do thiét thoi luéng quang 1 1 1 1
cuc dai, dB
- Phan xa cuc dai cta bo thu do tai -14 -14 27 -14
diém R, dB
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3.2.3 Chi tiéu giao dién quang cho hé thong STM-16
Chi tiéu giao dién quang cho cac hé thong STM-16 khong st dung khuéch dai

quang dugc qui dinh trong bang 6 va bang 7.

Bang 6 - Chi tiéu giao dién quang doi vé6i hé thong STM-16
khong sir dung khuéch dai quang

Tin hiéu s6 STM-16
- Toc do danh dinh, kbit/s 2 488 320
M3 tng dung 116 S-16.1 S16.2
Dai budc song 1am viéc, nm 1266-1360 1260-1360 1430-1580
Phan phat tai diém S
- Loai nguon MLM SLM SLM
- Dic tinh phé
+ Do rong RMS cuc dai (o), nm 4 - -
+ Do rong phd -20 dB cuc dai, nm - 1 <1
+ SMSR nho nhit, dB - 30 30
- Cong suat phat trung binh
+ Gia tri 16n nhat, dBm -3 0 0
+ Gi tri nho nhat, dBm -10 -5 -5
- EX nho nhit, dB 8,2 8,2 8,2
- Mt na hinh mét cua tin hiéu Qui dinh trong bang 13
Puong truyén, giita diém S va R
- Dai suy hao, dB <7 <12 <12
- Tan séc cuc dai, ps/nm 12 NA
- Gi4 tri ORL t6i thiéu ctia cdp tai diém 24 24 24
S (ké ca c4c bo noi), dB
- Phan xa roi rac cuc dai gilra =27 =27 =27
SvaR, dB
Phan thu ¢ diém R
~ Po nhay thu (tai BER = 10"°), dBm <-18 <-18 <-18
- Mitic qué tai (tai BER = 10"°), dBm >3 >0 >0
- Do thiét thoi luéng quang cuc dai, dB 1 1 1
- Phan xa cuc dai cua bo thu do tai 27 27 27
diém R, dB
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Bang 7 - Chi tiéu giao dién quang cho cac hé thong STM-16
khong sir dung khuéch dai quang (ti€p)

Tin hiéu s6 STM-16
- Toc do danh dinh, kbit/s 2 488 320
Ma tng dung L-16.1 L-16.2 L-16.3
Dai budc séng Iam viec, nm 1280-1335 | 1500-1580 | 20"
Phan phat tai diém S
- Loai nguon SLM SLM SLM
- Dic tinh phé
+ Do rong RMS cuc dai (o), nm - - -
+ Do rong phd -20 dB cuc dai, nm 1 <1 <1
+ SMSR nho nhét, dB 30 30 30
- Cong suit phat trung binh
+ Gia tri 16n nhat, dBm +3 +3 +3
+ Gi4 tri nho nhat, dBm -2 -2 -2
- EX nho nhit, dB 8,2 8,2 8,2
- Mt na hinh mét cua tin hiéu Qui dinh trong bang 13
Puong truyén, giita diém S va R
- Dai suy hao, dB 10-24 10-24 10-24
- Tén séic cuc dai, ps/nm NA 1600
- Gi4 tri ORL t6i thiéu cha cdp tai diém S 24 24 24
(ké ca cac bo noi), dB
- Phan xa roi rac cuc dai gitta S va R, dB =27 =27 =27
Phan thu ¢ diém R
_ Po nhay thu (tai BER = 10"%), dBm <27 <28 <27
- Mitic qué tai (tai BER = 10"°), dBm > .9 > .9 > .9
- Do thiét thoi luéng quang cuc dai, dB 1 2 1
- Phan xa cuc dai cua bo thu do tai 27 27 27
diém R, dBm

3.2.4 Tiéu chuén giao dién quang doi v6i hé thong STM-64

Chi tiéu giao dién quang cho cac hé thong STM-64 khong st dung khuéch dai
quang duogc qui dinh trong bang 8.
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Bang 8 - Chi tiéu giao dién quang doi v6i hé thong STM-64
khong sir dung khuéch dai quang

Tin hiéu s6 STM-64
- Toc do danh dinh, kbit/s 9 953 280
Ma ting dung S-64.1 S-64.2 S-64.3
Dai budc song 1am viéc, nm 1290-1330 1530-1565 1530-1565
Phan phat tai diém S
- Dic tinh phé
+ Do rong phé -20 dB cuc dai, nm nc nc nc
+ SMSR nho nhét, dB nc nc nc
- Cong suat phat trung binh
+ Gia tri 16n nhat, dBm nc nc nc
+ Gia tri nhé nhat, dBm nc nc nc
- EX nho nhit, dB 8,2 8,2 8,2
Puong truyén, giita diém S va R
- Dai suy hao
+ Gia tri 16n nhat, dB 11 11 11
+ Gia tri nho nhat, dB nc nc nc
- Gi4 tri tdn sac cuc dai, ps/nm 130 800 130
- PMD trung binh, ps 10 10 10
- Gi4 tri ORL t6i thiéu ctia cdp tai diém S 24 24 24
(ké ca cac bo noi), dB
- Phan xa roi rac cuc dai gitta S va R, dB -27 =27 =27
Phan thu ¢ diém R
~ Po nhay thu (tai BER = 10"2), dBm <-13 <-14 <-13
- Mitic qué tai (tai BER = 10"%), dBm >3 >3 >3
- Do thiét thoi luéng quang cuc dai, dB 1 2 1
- Phan xa cuc dai cua bo thu do tai 27 27 27
diém R, dB
nc: gid tri chua xdc dinh

3.3 Tiéu chudn giao dién quang d6i vdi cac hé thong truyén dan SDH c¢6 st dung

khuéch dai quang

3.3.1 D6i v6i hé théng STM-4

Chi tiéu giao dién quang do6i véi hé thong STM-4 ¢6 st dung khuéch dai quang
dugc qui dinh trong bang 9.
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Bang 9 - Chi tiéu giao dién quang déi véi hé thong STM-4
stt dung khuéch dai quang

Tin hiéu s6 STM-4
- Toc do danh dinh, kbit/s 622 080
Ma ting dung V4l | V42 | V43 | U42 | U-43
Phan phat ¢ diém MPI-S
- Dai budc séng lam viéc, nm 1290-| 1530- | 1530- | 1530- | 1530-
1330 1 565 1 565 1 565 1 565
- Cong suat phat trung binh
+ Gia tri 16n nhat, dBm 4 4 4 15 15
+ Gia tri nhé nhat, dBm 0 0 0 12 12
- Déc tinh phé
+ Do rong phé -20 dB cuc dai, nm nc nc nc nc nc
+ SMSR nho nhét, dB nc nc nc nc nc
- EX nho nhit, dB 10 10 10 10 10
- Mat na hinh mat Qui dinh trong bang 14
Puong truyén, giita diém MPI-S va
MPI-R
- Dai suy hao, dB 22-33 22-33 22-33 33-44 33-44
- Tan séc cuc dai, ps/nm 400 2400 400 3200 530
- Téng PMD trung binh (bac 1), ps 160 160 160 160 160
- Gi4 tri ORL t6i thiéu ca cdp tai diém 24 24 24 24 24
MPI-S (ké ca céc bo noi), dB
- Phan xa roi rac cuc dai gitra MPI-S va 27 27 27 27 27
MPI-R, dB
Phan thu ¢ diém MPI-R
- Do nhay thu (tai BER = 10"%), dBm i i i ) )
- Mic qud tii (tai BER = 10", dBm | = fg > fg N fg N fg N fg
- Do thiét thoi ludng quang cuc dai, dB | ~ = = = ="
- Phan xa cuc dai clia bo thu do tai diém ! ! ! 2 I
i : : -27 -27 -27 -27 -27

MPI-R, dB
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3.3.2 Doi v6i hé thong STM-16

Chi tiéu giao dién quang do6i v6i hé thong STM-16 c6 st dung khuéch dai quang
duoc qui dinh trong bang 10.

Bang 10 - Chi tiéu giao dién quang doi vé6i hé thong STM-16
¢6 str dung khuéch dai quang

Tin hiéu s6 STM-16
- Toc do danh dinh, kbit/s 2 488 320
Ma ting dung V-16.1 | V-16.2 | V-16.3 | U-16.2 U-16.3
Phan phat ¢ diém MPI-S
- Dai budc séng lam viéc, nm 1290- | 1530- | 1530- 1530 - 1530 -
1330 1 565 1 565 1 565 1 565
- Cong suit phat trung binh
+ Gia tri 16n nhat, dBm 13 13 13 15 15
+ Gia tri nhé nhat, dBm 10 10 10 12 12
- Déc tinh phé
+ Do rong phé -20 dB cuc dai, nm nc nc nc nc nc
+ SMSR nho nhét, dB nc nc nc nc nc
- EX nho nhét, dB 6 8,2 8,2 10 10
- Mt na hinh mat Quy dinh trong bang 14
Puong truyén, giita diém
MPI-S va MPI-R
- Ddi suy hao, dB 22-33 | 22-33 | 22-33 33-44 33-44
- Tan sac cyc dai, ps/nm 400 2 400 400 3200 530
- Tong PMD trung binh (bac 1), ps 40 40 40 40 40
- Gi4 tri ORL t6i thiéu ctia c4p tai diém 24 24 24 24 24
MPI-S (ké c4 cdc bo noi), dB
- Phan xa roi rac cuc dai gitra MPI-S va 27 27 27 27 27
MPI-R, dB
Phan thu ¢ diém MPI-R
- D0 nhay thu (tai BER = 10"%), dBm <24 | €25 | <24 | <-34 <-33
- Mitic qué tai (tai BER = 10'%), dBm >0 >0 >0 >_18 >_18
- Do thiét thoi luéng quang cuc dai, dB 1 0 1 2 1
- Phan xa cuc dai clia bo thu do tai diém 27 27 27 27 27
MPI-R, dB

3.3.3 Doi v6i hé thong STM-64

Chi tiéu giao dién quang do6i v6i hé thong STM-64 c6 st dung khuéch dai quang

duoc qui dinh trong bang 11 va 12.
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Bang 11 - Chi tiéu giao dién quang doéi vé6i hé thong STM-64
stt dung khuéch dai quang

Tin hiéu s6 STM-64
- Toc do danh dinh, kbit/s 9953 280
Ma ting dung L-64.1 | L-64.2a | L-64.2b | L-64.2c | L-64.2d/1 L-64.2d/2 L-64.3
5. . N . 1290- 1530- 1530- 1530- 1530- 1530- 1530-
Dai bude song lam viée, nm 1330 | 1565 1565 1565 1565 1565 1565
Phan phat tai diém
MPI-S
- Déc tinh phd
+ Do rong phd -20 dB cuc dai, nc nc nc nc nc nc nc
nm
+ SMSR nho nhit, dB nc nc nc nc 35 35 nc
- Cong sudt phét trung binh
+ Gid tri 16n nhat, dBm 13 nc 13 nc 3 13 13
+ Gi4 tri nho nhat, dBm 10 nc 10 nc 10 10 10
- EX nho nhéat, dB 6 10 8,2 10 3 3 8,2
Puong truyén, giita diém MPI-
S va MPI-R
- Déi suy hao
+ Gi4 tri 16n nhat, dB 22 22 22 22 22 22 22
+ Gi4 tri nhé nhat, dB 16 nc 16 nc 11 16 16
- Gid tri tdn sdc cuc dai, ps/nm 260 1600 1600 1600 1600 1600 260
- PMD trung binh, ps 10 10 10 10 10 10 10
- Gi4 tri ORL t6i thiéu clia cép tai 24 24 24 24 24 24 24
diém MPI-S (ké ca c4c bo néi),
dB
- Phan xa 10i rac cuc dai gilia -27 -27 -27 27 -27 -27 -27

MPI-S va MPI-R, dB

Phan thu & diém MPI-R

- Do nhay thu <-13 <-26 <-14 <-26 <-24 <-14 <-13
(tai BER = 10"%), dBm
- Miic qud tdi >3 >-9 >3 >-9 > -8 >3 >3
(tai BER = 10"%), dBm
- Do thiét thdi ludéng quang cuc 1 2 2 2 2 2 1
dai, dB
- Phan xa cyc dai cta bo thu do 27 27 27 27 27 27 27
tai diém MPI-R, dB
Luu y: - nc: gid tri chua xdc dinh
- L-64.2a su dung PDC lam DA - L-64.2¢ sit dung PCH lam DA
- L-64.2b su dung SPM lam DA - L-64.2d sut dung DST lam DA
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Tin hiéu s6 STM-64
- Toc do danh dinh, kbit/s 9 953 280
Ma ting dung V-64.1 | V-64.2a | V-64.2b | V-64.2¢ | V-64.3
Dai buéc séng 1am viec, nm 1290- 1530- 1530- 1530- 1530-
i 1330 1565 1565 1565 1565
Phan phat tai diém MPI-S
- Dic tinh phé
+ Do rong phé -20 dB cuc dai, nm nc nc nc nc nc
+ SMSR nho nhét, dB nc nc nc 35 nc
- Cong suit phat trung binh
+ Gi4 tri 16n nhat, dBm 13 13 15 17 13
+ Gié tri nho nhét, dBm 10 10 12 14 10
- EX nho nhit, dB 6 10 8,2 2 8,2
Puong truyén, giita diém MPI-S va
MPI-R
- Dai suy hao
+ Gia tri 16n nhat, dB 33 33 33 33 33
+ Gia tri nho nhat, dB 22 22 22 22 22
- Gi4 tri tdn sac cuc dai, ps/nm NA 2400 2400 2400 NA
- PMD trung binh, ps 10 10 10 10 10
- Gi4 tri ORL t6i thiéu clia cdp tai 24 24 24 24 24
diém MPI-S (ké cé cac bo noi), dB
- Phan xa roi rac cuc dai gitra MPI-S -27 -27 -27 -27 -27
va MPI-R, dB
Phan thu ¢ diém MPI-R
- Do nhay thu (tai BER = 10'%),dBm | <-24 | <-25 <23 <21 | <24
- Mitic qué tai (tai BER = 10"%), dBm > .9 > .9 > 7 > .5 > .9
- Do thiét thoi lubng quang 1 2 2 2 1
cuc dai, dB
- Phan xa cuc dai cua bo thu do tai 27 27 27 27 27
diém MPI-R, dB
Luu y: - nc: gid tri chua xdc dinh

- V-64.2a sit dung PDC lam DA

- V-64.2b sit dung két hop SPM va PDC lam DA

- V-64.2¢ s dung DST lam DA
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Bang 13- Tham s6 qui dinh mat na hinh mat tin hiéu quang phia phat
doi voi giao dién quang cua cac hé thong khong st dung khuéch dai quang

STM-1 STM-4 STM-16
X,/%, 0,15/0,85 0,25/0,75 X5, 0,2
Xo/%s 0,35/0,65 0,40/0,60 v /5 0.25/0.75
/Y, 0,20/0,80 0,20/0,80

Bang 14 - Tham s6 qui dinh mat na hinh mat tin hiéu quang phia phat
doi voi giao dién quang cua cac hé thong cé sir dung khuéch dai quang

STM-4 STM-16
X,/X4 0,25/0,75 -
Xy/Xs 0,40/0,60 ]
X5-X, - 0,2
Yi/Y2 0,20/0,80 0,25/0,75
1+y,
Bién do |
Mitc 1
Y2
0,5
Yi
0
Y1
Miic 0
0 X1 X2 X 3 Xy 1 o
Ul Thoi gian

Hinh 3: Mdt na hinh mdt ciia tin hiéu quang phia pht.
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PHU LUC A
(Qui dinh)

Phuong phap do mat na hinh mat
cua tin hiéu quang phia phat
A.1 So do do
So d6 do mat na hinh mat cta tin hiéu quang phia phit dugc thiét 1ap nhu trong
hinh du6i day:

Phdt quang Elz —> 00—t o0—> % c>—‘—o @
SMF | Thy quang
— ~ _/
H(p)

Hinh A.1: So d6 do mat na hinh mét cta tin hiéu quang phia phét.

Trong do:
- H(p): Ham truyén dat ctia bo thu quang chuin (bao gém ca bo thu
quang va bo loc thong thap dién);
- SMF: Soi quang c6 chiéu dai < 10 m (soi theo tiéu chuin G.652,
G.653 hoac G.654);
- OI: biém chuin cho ddu vao tin hiéu quang;
- EO: Piém chuin cho dau ra tin hiéu dién.
C6 thé str dung thém bo suy hao quang dé tao ra mic cong suat quang phit hop
tai diém OI, va st dung bo khuéch dai dién dé tao ra mic tin hiéu dién phu hop tai
diém EO.

A.2 Ham truyén dat cuia bo thu quang chuan

Ham truyén dat danh dinh ctia bo thu quang chuin dugc dic trung boi dap tng
Bessel-Thomson bac 4 nhu sau:

H(p) = (105 + 105y + 45 y* + 10 y* + y*).1/105
Trong do:

p=jo/o; y=2,1140p; o, = 1,57f; f, = Toc do bit
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Tan s6 chuén 1a f = 0,75 f,. Suy hao danh dinh tai tin s6 nay 1a 3 dB.

Trén bang A.1 la gid tri suy hao va méo tré nhém danh dinh ctia bo thu quang

chudn tai cac tin s6 khdc nhau.

dinh ctia bo thu quang chuin khong duoc vuot qué gid tri qui dinh trong bang A.2

24

Bang A.1 - Gia tri suy hao va méo tré nhém danh dinh

cua b thu quang chu4n

f/f, f/f, Suy hao (dB) Méo tré nhém (UI)
0,15 0,20 0,1 0
0,30 0,40 0,4 0
0,45 0,60 1,0 0
0,60 0,80 1,9 0,002
0,75 1,00 3,0 0,008
0,90 1,20 4,5 0,025
1,00 1,33 5,7 0,044
1,05 1,40 6.4 0,055
1,20 1,60 8,5 0,100
1,35 1,80 10,9 0,140
1,50 2,00 13,4 0,190
2,00 2,67 21,5 0,300

Dung sai cho phép giita gia tri suy hao thuc t€ do dugc va gid tri suy hao danh

Bang A.2 - Gia tri dung sai suy hao cua bo thu quang chuan

£, Aa (dB)
STM-1 STM-4 STM-16
0,001 ... 1 +0,3 +0,3 +0,5
1..2 +03..+20 +03..+£2,0 +0,5..+£3,0
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PHU LUC B1
(Tham khao)

Moi quan hé giira cac tham s6 quang

Cac tham s6 quang trong tiéu chuin ¢6 méi quan hé nhu trong hinh duéi day:

Coéng suat
— phat 16n nhat

Coéng suat
hat nhé >
P nhat Suy h39 nho
nhat
Suy hao 16n
nhat
Qua tai dau
— thu

y

Do thiét thoi
| D6 nhay thu lubng quang

Hinh Bl : M6i quan hé giita cdc tham sé quang.
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PHU LUC B2
(Tham khao)

Phuong phap bu tan sac

Doi v6i cac hé thong STM-64 lam viéc tai budc song 1550nm trén soi G.652, va
gia sur pho clia nguén phét 1a Iy tudng, do gidi han vé tan sic, khoang céch giita cac
tram 14p cua hé thong nay chi dat t6i da khoang 60 km. Trong tiéu chuin nay, da s
dung k¥ thuat bu tdn sic dé kéo dai cu ly truyén din cta cac hé thong STM-64 va
doi v6i moi phuong phdp bil tén sac lai ¢6 yéu cau vé chi tiéu giao dién riéng.

B2.1 Bu tan sic bang phuong phap PDC

- Phuong phdp nay sir dung bo bl tdn sic thu dong (PDC) dé khéic phuc gidi han
vé cu ly truyén din do tan sic gay nén. Khi dat PDC trén dudng truyén, suy hao
xen cua thiét bi (khoang vai dB) sé lam giam dai suy hao cua hé thong. Do vay
trong tiéu chuin nay, PDC duoc dit truGc bo khuéch dai cong sudt quang & phia
phét va dat sau bo tién khuéch dai & phia thu. Hé s6 khuéch dai cua cdc bo khuéch
dai nay s€ bu lai suy hao do PDC gay ra ma khong lam giam quy cong suat cua hé
thong.

- St dung PDC trong hé thong STM-64:
+ S-64.2 ¢6 cu ly khoang 40 km, do d6 khong can st dung PDC.
+ L-64.2 va V-64.2 c6 cu ly tuong ting khoang 80 km va 120 km nén phai st

dung PDC. Mbi bo PDC kéo dai cu ly truyén dan khoang 40 km va gia tri tdn sic
danh dinh ctia méi bo PDC la -680ps/nm tai budc séng 1550 nm.

- Viéc st dung PDC & phia phat dong thoi ciing ¢6 nghia la phai sit dung khuéch
dai cong suat & phia phat dé bu lai suy hao do PDC gay ra. Tuy nhién do PDC 1a bu
tdn sic tuyén tinh, nén cong suit do bo khuéch dai ndy dua ra phai dugc kiém soat
& muc sao cho khong xay ra cac hiéu tng phi tuyén (vi méo phi tuyén tin hiéu &
phia phat s& anh hudng dén viéc bu tan sac cua PDC). Vi vay, han ché st dung PDC
& phia phat:

+ L-64.2 dung PDC & phia thu.
+ V-64-2 dung PDC & phia phat va phia thu.

B2.2 Bu tan sic bang ky thuat SPM
- SPM sir dung hiéu ting Kerr phi tuyén dé nén xung. K§ thuat nay doi hoi miic
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cong sudt cua tin hiéu phai nam trong viing phi tuyén ctia sgi quang. Do dé bul tin
sdc bang SPM xdy ra & gan phia phat (trong ving cong suat quang con du 16n dé
gay nén hiéu tng phi tuyén).

- Khi tin hiéu truyén di khoang 15-40 km (v6i miic cong suat tin hiéu nhu qui
dinh doi v6i hé thong L-64.2 va V-64.2) thi cong sudt tin hiéu bi suy giam va
khong con du dé gay nén hiéu tng phi tuyén SPM. Do d6 phin quang dudng con
lai, truyén dén tin hiéu 1a tuyén tinh. Vi vay c6 thé két hop dé sir dung SPM & phia
phat va PDC ¢ phia thu dé bu tén sic (nhu trong V-64.2b)

B2.3 Bu tan sac bang ky thuat PCH

- PCH ciing dua trén nguyén tic dich pho tdn ctia ngudén phdt dé thuc hién nén
xung. Thiét bi bu tidn sic bang ky thuat PCH dugc dat & phia phat. Tuy nhién st
dung nguon phat c6 cong suit cao trong trudong hop nay sé gay nén ca PCH va
SPM, do d6 s& kho kiém soét dugc luogng tén sic bu duoc 1a bao nhiéu. Vi vay PCH
duoc st dung v6i ngudn phat cong sudt thap va bo tién khuéch dai quang & phia thu
(nhu trong L-64.2c).

B2.4 Bu tan sic bang ky thuat DST

- DST Ia ky thuat bu tan sic tich cuc, trong d6 két hop st dung diéu ché tin so va
diéu ché cudong do dé bu tan sic.

- Thiét bi phét ra tin hiéu quang dugc diéu ché tin s6 quang mot cach thich hop:
+ Mic logic "1", tan s0 v, (tuong tng véi muc cong suat quang cao la P))
+ Muc logic "0", tan s6 v, (tuong tng véi mic cong suit quang thap la Py)

Sau khi truyén trén soi cé chiéu dai L, cic thanh phan tin hiéu véi cdc budc séng
khéc nhau s& lan truyén trén soi quang va dén ddu kia cla soi tai cdc thoi diém
khac nhau. Do léch thoi gian At dugc tinh nhu sau: At = AAL.D.L (trong dé
AL = (V;-V,). A*/2). Nhu vay tin hiéu diéu tin & phia phat do anh hudng tdn sic clia
soi da dugc bién doi thanh tin hiéu diéu bién & phia thu (hinh B2).
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R il

v I [

P, -1 LI 1
At

Thoi gian ——> 1/B

Hinh B2: Bu tdn sdc bang ky thudt DST.

Trong d6: P, la mic cong suat quang;
V,p la dién 4ap tai dau ra cia mach loc thong thap;
V.. la dién ap tai dau ra cua mach quyét dinh;

v latan s6 quang.
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