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LOI NOI PAU

Tiéu chuidn TCN 68 - 177: 1998 duoc bién soan dua trén cac khuyén nghi cua
ITU, tiéu chuan nganh, thuyét minh k¥ thuat cta cac hang trén thé gioi.

Tiéu chudn nay ban hanh nham dap Gmg nhu cau:

- Panh gia va lya chon hé thong truyén dan thong tin quang va vi ba SDH
trén mang vién thong qubc gia;

- Quan 1y, khai thac va bao dudng hé théng truyén dan thong tin quang va vi
ba SDH trén mang vién théng quéc gia.

Tiéu chuian TCN 68 - 177: 1998 do Vién Khoa hoc k¥ thudt Buu dién bién
soan, Vu Khoa hoc céng nghé va Hop tac qudc té dé nghi va dugc Tong cuc Buu
dién ban hanh theo Quyét dinh s 784/1998/QD-TCBD ngiy 21 thang 12 nim
1998 ctia Tong cuc trudng tong cyuc buu dién.

VU KHOA HOC CONG NGHE - HOP TAC QUOC TE
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HE THONG THONG TIN QUANG VA VIBA SDH
YEU CAU KY THUAT

OPTICAL FIBER AND MICROWAVE TRANSMISSION SYSTEM
BASED ON THE SYNCHRONOUS DIGITAL HIERARCHY

TECHNICAL REQUIREMENT

(Ban hanh theo Quyét dinh so 784/1998/QD-TCBD
ngay 21 thang 12 nam 1998 ciia Téng cuc trudng Tong cuc Buu dién)

1. Pham vi ap dung

Tiéu chuan nay bao gom cdc yéu cu va chi tiéu k¥ thuat co ban can thiét cho
viéc danh gid cac hé théng thong tin quang va viba SDH khi hop chuan, lip dit,
nghiém thu va bao dudng.

Tiéu chuan nay chi 4p dung cho hé thong thong tin viba toc do 155 Mbit/s va
1622 Mbit/s; hé théng thong tin quang tdc do 155 Mbit/s, 622 Mbit/s va 2,5 Gbit/s.

2. Pinh nghia, thuit ngir va chir viét tat
2.1 Dinh nghia
2.1.1 Phén cdp sé dong bé - A . SDH - Synchronous Digital Hierarchy
Tap hop phan cép cua céc cdu triic truyén tai sé6 dong bd duoc chuan hoa dé
truyén céc tai thong tin mdt cach thich img trén cac mang truyén dan vat ly.
2.1.2 Modul truyén tai dong b STM - A. Synchronous Transport Module
Cau tric thong tin dugg dfmg‘ dé cung cap cac két péi 16p phan doan gsection
layer) trong SDH. N6 bao gom phan tai thong tin va phan thong tin mao dau SOH
dugc to chic thanh ciu trac khung theo khoi, duogc lap lai sau mdi chu ky 125 us.
Thong :tin duoc to ghl'xc mot cach phu hop dé€ truyén dan qua moi trudng truyén
dan ¢ toc do dugc dong bd voi mang.
Ludng co s¢: STM-1 1a 155520 kbit/s.
STM-4 1a 622080 kbit/s.
STM-16 1a 2488320 kbit/s.
2.1.3 Con-te-no ao VC-N - A. Virtual Container-n
VC 1a ciu trac thong tin duoc stir dung dé cung cap céc két ndi 16p dudng din
trong SOH. N6 bao gdm phan tai tin va thong tin din dudng duge to chire thanh

mot cau trac khung dugc 1ap lai sau mdi chu ky 125 ps hodc 500 ps. Thong tin
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doéng bd dé xac dinh vi tri bat dau ctia VC-N duogc cung cip béi 10p nghiép vu
mang. Co 2 loai con-te-no do:

Con-te-no 4o bac thadp VC-N (n = 1, 2) chira mot C-n (n = 1, 2) clng v&i phan
mao dau ludng POH tuong Gng.

Con-te-no 40 bac cao VC-N (n = 3, 4) chira mot C-n (n =3, 4) hodc nhom cac
TUG (TUG-2 hoidc TUG-3) cung v&i phan mao dau ludng POH tuong tng.

2.1.4 Khoi qudn Iy bdc n - A. Administrative Unit-n

Cau tric thong tin dé cung cap tuong hop giira 16p dudng din bac cao va 16p
ving ghép kénh. N6 bao gom phan tai tin (con-te-no 4o bac cao) va con tro khoi
vung ghép kénh.

AU-4: Bao gdm VC-4 va con tro khdi quan 1y. Con tré khéi quan 1y ¢6 chire
nang dong chinh pha VC-4 v4i khung STM-N.

AU-3: Bao gom VC-3 va con tro khdi quan 1y. Con tré khéi quan 1y c6 chire
ning dong chinh pha cho VC-3 sap xép vao khung STM-N.

Mbt hodc nhiéu AU ghép lai v&1 nhau tao thanh AUG (Administrative Unit
Group).

Mot AUG c6 thé gom cac AU-3 hodc 1 AU-4.

2.1.5 Khéi nhdnh TU-n - A. Tributary Unit-n

Khéi nhanh TU 13 mot ciu tric thong tin cung cdp su twong hop gilta 16p
duong dan bac thip va 16p dudng din bac cao. N6 bao gom phan tai tin (con-ten-
no ao bac thép) va mot con trd khdi nhanh chi ra do bu cua vi tri bat dau khung tai
tin va vi tri bat dau khung con-te-no bac cao.

TU-n(n=1,2,3) gdm c6 1 VC-N cing v6i mot con tré TU-n.

Mot hodc nhiéu TU-n dugc ghép lai thanh TUG (Tributary Unit Group).

2.1.6 Con-te-no -n (n = 1,... 4)

Con-te-no 14 médt cau trac thong tin, tao thanh trudong tin cua cac VC-n. Poi
v6i mdi con-te-no 4o xac dinh c6 mot con-te-no twong trg. Mot sb hiru han cac
con-te-no tiéu chuan duoc xac dinh va c6 chiic ning thich ung cac téc d6 mang
thong dung. Cac tdc do nay dugc dinh ra trong G.702, d6 1a 1544 kbit/s; 2048
kbit/s; 34368 kbit/s; 44736 kbit/s va 139264 kbit/s.
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2.1.7 Giao dién nut mang NNI - A. Network Node Interface
Giao dién nut mang 1a giao dién dung dé két ndi voi nht mang khac nhu biéu
dién & hinh 1.

NNI NNI NNT KNI
TR $M | ; M IR
I T —
S L LUNE (RADIO FH pxcea H M
! ; — DX LINE [ RADIO
! SYSTEM ' + SYSTEM
™ | | | R
R I 3m : S — 1R

Hinh 1: Vi tri cua NNI

2.1.8 Con tro - A. Pointer

Con tro 1a bd chi bao dé chi ra do léch khung cua mdt VC vo1i vi tri chuén cta
no trong phan tr tin hiéu mang.
2.1.9 Sdp xép SDH - A. SDH Mapping

Sap xép SDH 1a qua trinh nham thich (mg cac tin hiéu nhanh vao cac VC ¢
phan bién ctia mang SDH.
2.1.10 Ghép kénh SDH - A. SDH Multiplexing

Ghép kénh SDH 1a qué trinh ghép ma cac tin hiéu luong bac thip duogc thich
rmg vao mot ludng bac cao hodc ghép cac tin hiéu bac cao vao tin hiéu STM-n.
2.1.11 Hiéu chinh SDH - A. SDH Aligning

Hiéu chinh SDH 14 qu4 trinh d6ng chinh pha trong cic ludéng TU hay AU.
2.1.12 Thiét bi phéi luong dong bé SDXC - A. Synchronous Digital Cross Connect

Thiét bi phdi ludng s6 dong bd SDXC cho phép chuyén mach céc ludng
truyén dan & céc tdc do bit khac nhau. Thiét bi SDXC c6 thé xen va r& cac tin 'hiéu
cap thap (theo hinh 2).
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STM-n

{m<n}

STM-n  STM-m/PDH

Hinh 2: So do khéi thiét bi SDXC

2.1.13 Thiét bi xen ré kénh ADM - A. Add Dropp Multiplexer
Thiét bi xen r& kénh cho phép xen va r& céc tin hiéu cap thip nhu duoc thé
hién trén hinh 3.

S5TM-n | ADM STM-n
[ TIT " en)

STM-m FDB

Hinh 3: So do khoi thiét bi ADM

2.1.14 Céc thiét bi ghép kénh dong bg MUX - A. Synchronous Multiplexer

Thiét bi ghép kénh dong bo MUX thuc hién cac chirc ning chuyén ddi cac tin
hiéu PDH sang tin hiéu SDH va ghép cac ludng tin hiéu SDH mirc thdp thanh
ludng tin hiéu SDH bac cao. Chirc ning MUX 13 mot phan cia SDXC va ADM
(theo hinh 4).

5TM-m
— MUX
PDH )

STh-n

{m<n}

Hinh 4: So do khoi thiét bi MUX

2.1.15 Thiét bi Idp dong b REG - A. Synchronous Regenerator
Thiét bi lap déng bo 1dp lai tin hi¢u duong truyén dan dau vao nhu dugc thé
hién trén hinh 5.

5TM-n . STM-
et REG | STM-n

Hinh 5: So do khoi thiét bi REG
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2.1.16 Su thing gidng cua tin hiéu thu do nhitng bién doi ciia méi truong truyén
dan theo thoi gian - A. Fading

2.1.17 Chuyén mach toc dg cao khéng 16i - A. Hitless
2.1.18 Péng hé niit - A . Node clock

Dé)ng hd nut 1a dé)ng héd cung cép tin hiéu dé)ng b6 cho mot hodc nhiéu thiét
bi.
2.1.19 Chudi déng bé - A. Synchronization Chain

Chudi dé)ng b6 12 mot chudi hoat dong clia cac nut va tuyén dé)ng bo.
2.1.20 Nguén dinh thoi cia thiét bi SDH - A. Synchronous Equipment Timing
Source - SETS

Ngudn dinh thoi cta thiét bi SDH 1a chirc ning logic biéu thi tit ca cac chiic
ning lién quan dén déng bo trong mot phan tir mang SDH.
2.1.21 Péng hé ciia thiét bi SDH - A. SDH Equipment Clock

Pong hd cua thiét bi SDH 1a chirc nang logic cua thiét bi SDH gifr vai tro cla
thiét bi dong ho ctia phan tir mang SDH véi cac dic tinh dinh thoi theo G.813.
2.1.22 Khoang [6i kéo - A. Pull-in Range

Khoang 16i kéo 13 d6 1éch 16n nhét giita tan s6 tham chiéu cua dong ho t& véi
mot tan sd danh dinh x4c dinh ma trong khoang d6 dong hé t& tiép tuc & ché do
khoa.
2.1.23 Khoang kéo ra - A. Pull-out Range

Khoang kéo ra 1a do 1éch giira tan s tham chiéu ctia dong ho t& voi mot tan
s6 danh dinh xic dinh ma trong khoang d6 dong ho t& & ché dd khoa con ngoai
khoang d6 thi dong ho t& khong thé duy tri ché do khoa véi bat ky toc do thay doi

tan sO nao.

2.2 Thudt ngii va chir viét tit

ACDP Alternated Channel Dual Phan cuc kép kiéu xen k&
Polarization

ADM Add and Drop Multiplexer Céc bd xen 1€ kénh

AFDE Adaptive Frequency Domain B can bang ving tan sb thich tng
Equalizer



ALS

ATDE

ATPC

BITS

BLSR

CCDP
CP
CRC
DCC
DFM
EAE
EB
ECC

ECS
EDF
EMS
ES
ESL
ESR
FEBE
FERF
FD
FEC
FSC

Alarm Indication Signal
Access Point
Automatic Protection Switching

Adaptive Time Domain Equalizer

Automation Transmit Power
Control

Building Integrated Timing Supply

Bidirectional Line-Switched Ring

Co-Channel Dual Polarization
Connection Point

Cyclic Redundancy Code
Data Communication Channel
Diffraction Fading Margin
External Access Equipment
Errored Block

Embeded Control Channel

Equipment Clock Source
Error Detection Code
External Modulated Source
Errored Second

External Synchronization Interface
Errored Second Ratio

Far End Block Error

Far End Receive Failure
Frequency Diversity
Forward Error Correction

Frame Synchronization Clock
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Tin hi€u chi thi canh bao

Piém truy nhap

Chuyén mach bao v¢ tu dong

Bo can bang ving thoi gian thich
ung

Tu dong diéu chinh cong suit phat

Cung cap tin hiéu thoi gian thong
nhit trong mot cong trinh
Ring chuyén mach dudng hai
hudng

Phén cuc kép kiéu kénh chung
Piém két ndi

M3 kiém tra vong c6 d6 du
Kénh s liéu

Do du phong fading tan xa
Thiét bi truy nhap bén ngoai
Khéi bi 15

Kénh diéu khién két hop trong tin
hi¢u

Ngudn dong ho thiét bi

Ma phat hién 16i

Nguon diéu ché ngoai

Giay bi 16i

Giao dién dong bd ngoai

Ty 1¢ bi gidy 16i

L5i khdi dau xa

Su ¢6 thu dau xa

Phan tap lan sb

B stra 16i trude

Tin hiéu nhip déng bo khung
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HD
HRDL

HS
IF
GNE

IG

LCN
LEP
LOS
LOF
LOP
MRTLE

MBS
MSP
MSL
MTLE
NE
NNL
NP
OAM

OS

PEP
PLL
PRC
PSK

QAM
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Hybrid Diversity

Hypothetical Reference Digital
Path
Hot Standby

Intermediate Frequency

Gateway Network Element

International Gateway

Local Communication Network
Link Error Pulse

Loss Signal

Loss of Frame

Loss of Pointer

Maximum Relative Time Interval
Error

Missing Baseband Signal
Multiplex Section Protection
Multiplex Section Termination
Maximum Time Interval Error
Network Element

Network Node Interface
Network Protection

Operation Administration and
Maintenance
Operating System

Path End Point
Phase Locked Loops
Primary Reference Clock

Phase Shift Keying

Quadrature Amplitude Modulation

Phan tap ghép

Tuyén s6 gid dinh chuan

Dy phong nong.

Trung tan

Phén tir mang giit chtrc nang cong
giao dién

Cong quéc té

Mang truyén thong noi bo

Xung 16i dudng truyén

Mat tin higu

Mit khung

Mt con trd

Ldi khoang thoi gian tuong dbi cuc
dai

M3t tin hiéu bang gbc

Béao v€ doan ghép kénh

Két cudi doan ghép kénh

Li khoang thoi gian cuc dai
Phan tir mang

Giao dién nut mang

Bao v¢ mang

Khai thac, quan 1y va bao dudng

Hé théng diéu hanh

Diém cubi cua ludng

Vong khoa pha

DPodng ho chuan so cap

Diéu ché PSK, diéu ché khoa dich
pha

Diéu ché QAM, diéu ché bién d6
cau phuong



RBER

RFCOH

RPS
RST

RTS
SA
SD
SEC
SM
SOH
SPL
SSU
ST

TCM

TDEV
™
TR
UPSR

XPI
XPIC

Redundant BER

Radio Frame Complementary
Overhead
Radio Physical Interface

Radio Protection Switching
Regenerator Section Terminal
Receive

Regenerator Timing Source
Section Adaption

Space Diversity

SDH Equipment Clock
Synchronous Multiplexer
Section Overhead

SDH Physical Interface
Synchronization Supplying Unit
Split Transmitter

Transmit

Trellis Code Modulation

Time Deviation

Terminal

Tributary

Unidirectional Path-switched Ring

Cross Polarization Interference

Cross Polarization Interference
Canceller
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Ty 1¢ 15i bit du, 1a ti 1& 16 bit cta
hé thdng khi khong c6 fading va
nhiéu ng:fm; RBER biéu thi chét
lwong cua hé thong khi c6 nhidu
dai do anh huong ctiia moi truong
dén may thu

Phan mao dau dung cho vo tuyén

Giao dién vat 1y vo tuyén
Chuyén mach bao vé vo tuyén
Thiét bi lap

Thu

Ngudn dong ho cua bo lip
Phén thich tng

Phan tap khong gian

Pong ho trong thiét bji SDH
Thiét bi ghép kénh dong bd
Mao dau cua doan

Giao dién vat ly SDH

Thiét bi cip ngudn dong bd
May phat tach biét

Phat

Diéu ché m3 lugi, mot dang ma
diéu

Do 1&ch thoi gian

Thiét bi dau cudi

Ludng nhanh

Ring chuyén mach tuyén don
hudng

Nhiéu phan cuc chéo

B§ tri¢t tiéu nhiéu phan cuc chéo

11
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3. Tiéu chuin ky thuat
3.1 Yéu cau cdu triic hé thong
3.1.1 Quy dinh cdu triic ghép kénh
Phuong phap dé ghép cac tin hiéu bac thap vao cac ludng SDH dugc quy dinh
trong hinh 6.

&n xl

1 3 2k bitk

E18
-' a3 I .
. |IUl’: 1i-. 3 | [l.-.",-l"‘{"\«’{.-ﬂ
44 146K
w @ C-3 34 sk bk
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r
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1
1

! ,{lnzl-' ez | <2 =
_‘-fn’r: E—| 1C-124a - verofa| oo h&'mh'm
e R Tem———— o NTUA e f¥C L L fa— € 1t ==

R xCp Sl

Hinh 6: Cau triic ghép kénh SDH

3.1.2 Quy dinh cdu triic khung

CAu trac khung cua tin hiéu STM-N duogc quy dinh theo hinh 7.

Ludng bit SDH 13 mot chudi cac byte, mdi byte chira 8 bit. C4u trac khung
cua tin hi€u STM-N' gom 9 hang véi 270 x N byte & moi hang, dugc truyén theo
nguyén tac tu trai qua phai, tur trén xudng dudi. Trong mdt byte thi bit ¢d ¥ nghia
16n nhat dugc truyén di dau tién.

Khung SDH chiém 125 ps gdm c6 3 phan chinh:

- Phan thong tin mao dau (SOH): 9 x N byte dau tién tir 1-3 va 5-9 danh cho
thong tin quan ly va dugc dung cho ban than h¢ thong SDH. Cac byte nay duogc
chia 1am 3 phan: .

+ Thong tin quan 1y doan 1ap (RSOH) (3 hang x 9 x N byte).

+ Thong tin quan 1y doan ghép kénh (MSOH) (5 hang x 9 x N byte).

Cac byte ¢ hang thir 4 duoc danh cho con tré (1 hang x 9 x N byte).

Phan thong tin tai SDH gom: 261 x N byte con lai trong mdi hang dung dé
truyén tai tin SDH gom c6 N AUG. Trong d6 AUG c¢6 thé chtra 1 AU-4 hodc 3
AU-3:

12
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+ AU-4 thong qua VC-4 c6 thé tai mot s TU-n (n=12,3).

+ AU-3 thong qua VC-3 ¢6 thé tai mot s6 TU-n (n =1, 2).

Mdi VC-n lién két dong voi AU-n/TU-n, duge xac dinh béng con tré AU-
n/TU-n.

B 270xN byle

o
- |l

JXN byte 261xN byle

Thang tin guan
Iy tram kip

*—— Cuom 11

Thong tin guan
Iy ghép kénh

Phan tai thong tin

e, et

125 ws (155,520 x N Mbps)

Hinh 7: Cdu tric tin hiéu STM-N

3.1.3 Quy dinh phan cdp toc do
Ba cip cuia tin hiéu SDH duoc quy dinh va phan cap theo bang 1.

Bdng 1: Phdn cap SDH va téc do bit twong itng

Mdc SDH Téc db bit
STM-1 155520 Mbit/s
STM-4 622080 Mbit/s
STM-16 2488320 Mbit/s

3.1.4 Céc qui dinh vé cdc tin hiéu STM-N ¢6 cdu tric ghép kénh khéc nhau

Khi két ndi hai nhom khéi quan Iy AUG c6 cau trac tir nhdm quan 1y AU-4
va AU-3 thi chung duoc két ndi thong qua cau trac AU-4. AUG c6 cau tric tir cac
AU-3 s& dugc tach vé VC-3 hay mic TUG-2 r6i duge ghép vao mot AUG thong
qua duong ghép AUG-3/VC-4/AU-4 nhu hinh 8 a,b.

Khi két ndi cac VC-11 ma duogc truyén tai thong qua cac khdi nhanh TU- 11
va TU-12 thi chung dugc két ndi v6i nhau théng qua cau tric TU-11 nhu hinh 8c.

13
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Hinh 8: Quy dinh vé két néi cdc tin hiéu STM-N c6 cdu triic ghép kénh khdc nhau

3.2 Chi tiéu ky thudt hé thong théng tin quang SDH
3.2.1 Chi tiéu giao dién vat ly
3.2.1.1 Chi ti€u giao dién dién

Giao dién s6 PDH phai thoa mén céc chi tiéu quy dinh trong tiéu chuan Hé
thong thong tin cap soi quang TCN 68-139: 1995.

Chi tiéu giao dién dau ra cua tin hiéu dién SDH 155 Mbit/s: cac tin hiéu dau
ra dién cua thiét bi dau cudi quang cé giao dién 155 Mbit/s phai thoa man céc diéu

kién trong bang 2.

14
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Bang 2: Pdc tinh cua tin hiéu dién

Téc do bit, kbit/s 155 520 = 2.10°
Dang xung Cac xung phai ndm trong dudng bao gi¢i han
trén hinh 9 va 10
Ma CMI
DPAu ndi tin hiéu vao vara Cap dobng truc 75 Q
Dién ap dinh-dinh, V 1+£0,1
Do réng xung danh dinh, ns 3,216/6,34
Suy hao tin hiéu dau vao do tai 78 MHz, dB <127
Suy hao vong dau vao va dau ra trong dai tdn | > 15
sO tr 8 MHz dén 240 MHz, dB

Chi tiéu giao di¢n dau vao cua tin hiéu dién SDH 155 Mbit/s dugc qui dinh
tai hinh 9 va 10.

Cac thiét bi dau cudi quang SDH c6 giao dién dién 155 Mbit/s phai c6 kha
nang tiép nhén tin hiéu dau vao c6 dic tinh nhu mac tin hiéu dau ra bi bién dang
qua cap ndi c¢6 dic tinh suy hao %, va mirc suy hao tai tin s6 78 MHz phai nho
hon hodc bang 12,7 dB.

Suy hao vong tai ddu vao cta thiét bi dau cudi quang SDH c6 giao dién dién
155 Mbit/s phai thoa méin yéu cau nhu d6i voi dau ra.
3.2.1.2 Chi tiéu giao di¢n quang

Tuan theo Tiéu chuan Nganh TCN 68-173: 1998.

Te5,4300

0,E3

055!

Obl.  eerswaaa- 0
045 1as
0,40 ol H

1rei| . L1nm
]

MOGE  go5 - » ;
danh dank e . E
: i-
040 . 0 H 1 1ma
.45 i i i
o.50 | e
-.60 |

I gun duang

Hinh 9: Mat na xung tin hiéu nhi phan "0" doi véi toc dé 155 Mbit/s
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Hinh 10: Mat na xung tin hiéu nhi phan "1" doi véi toc dé 155 Mbit/s
3.3 Chi tiéu ky thudt hé thong viba SDH téc dp 155 Mbit/s va 622 Mbit/s
3.3.1 Phdn bé kénh tan sé vé tuyén cho hé thong viba SDH
- Céc bang tan sir dung cho viba SDH 155 Mbit/s:
4 GHz, U 4 GHz, L 6 GHz, U 6 GHz, 13 GHz.
- Céc bang tan sir dung cho viba SDH 4 STM 1 :
U 4 GHz, U 6 GHz, 11 GHz.
Viéc 4p dung cu thé tai tmg dia phuong phai tuan theo qui hoach tan sd qudc
gia.
3.3.1.1 Phan b6 kénh tan s vo tuyén cho thiét bj viba SDH hoat dong trong bing
tan 4 GHz

Thiét bi viba SDH hoat dong trong bing tin 4 GHz dugc xac dinh theo quan
h¢ va minh hoa trong hinh 11.

Tan s6 f, cua kénh vo tuyén:

£, = 4200 - 10 m [MHz]
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m: s nguyén phu thudc vao cac bang tan dugc lua chon, m=1, 2, 3,...

Céc kénh di vé ndm trén hai ntra ctia bang.

Co6 thé sir dung phan bd kénh tuan ty hodc kénh chung.

il DS =
X5 N i
i — i = i Y H{V)
S i P 00 "
r""""" l_l.E I |_I4 !_l I_I..n I_I |__| 4“.ﬁ U ]_! ViH)
'- ;;_*; ‘—YS .f,;a
2
. DS .
XS "
g— = ' = N | H(VY
o LA AR An0na A
LI LU D WL LU e vo
/5 X8 A £ 7.5
2
Hinh 11: a) ACDP phdn cuc kiéu kénh xen ké
b) CCDP phén cye kiéu kénh chung
Trong do:

- Khoang tréng kénh tan sé XS: 13 khoang cach tan s gitta tan sb trung tim

cua hai kénh tan s6 v0 tuyén lan can trén cung mdt mat phang phan cuc va trén

ciing mot hudng truyén dan.

Khe trung tim Y'S: 13 khoang cach tan sb giita tan s6 trung tim cta hai kénh

tan s6 vo tuyén phat va thu gan nhau nhat.

Khoang bao vé 2 bién Z;S va Z,S: 1a khoang cach tan sd giita tan sd trung

tam cua kénh tan s6 v6 tuyén ngoai cung va bi€n cta bang tan so.
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Badng 3: Phédn bo kénh tan s6 vé tuyén cho bang tan 4 GHz

Bang tan, MHz 3600 + 4200 3600 + 4200
Téan s6 trung tdm cua bang fo, MHz 3900 3900
Tan sb trung lam ctia séng mang f,, MHz fo +20n fo + (15n + 10n)

n=1,2,3,...,14 n=0,1,2,..,27

Kiéu phan bb Kénh chung Kénh chung
Sb kénh tan sb 10 10
Khoang tréng kénh tan sb XS, MHz 60 60
Khe trung tdm YS, MHz 60 60
Khoang bao vé hai bién ZS, MHz 40 40

Chii y: Phén bo kénh tan sé vé tuyén kiéu xen ké véi do rong bang la 40 MHz.

f, = 4200 - 10m m = 58, 54, 50, 46, 42, 38, 34

f, = 4200 - 10m m = 26, 22, 18, 14, 10, 6,2

Kiéu phan bd nay chi thyc hién dugc khi hi¢u qué st dung phé) 1én dén 7,25
bit/Hz.

3600 MHz ~ Phii(Thu) 3900 MHz Thu(Phat) 4200 MHz

* 4_0 MEHz -—Zé{} MHI.
——— —» —
13 s 7. 1 3 5 7
L | 1 ] ] i L
| E 1 y i | j
2 4 6 27 46 s
20 MHz, 320 MHz 20 MHz

Hinh 12: Phdn bo kénh tan s6 vé tuyén bang 4 GHz
(khodng trong kénh tan sé 40 MHz)
3.3.1.2 Phan b kénh tan s6 vo tuyén cho hé théng viba SDH hoat dong trong biang
tan 4540 MHz dén 4900 MHz.

- Phan b6 xen k& cung cap 4 kénh di va 4 kénh vé cho viba SDH toc do
155 Mbit/s va 2 x 155 Mbit/s (hé thong 2x155 Mbit/s phai stt dung diéu ché
512 QAM) dugc qui dinh trong hinh 13.

fo =4720 MHz
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f,=1,-195+40n
f.=f,-5+40n

n=1,2,3,4
. 180 MHz 4?2QMHH 180 MHBz
40 MHz
r—
I 3 ' 3
4540 MHz 2 4 £ i 4 4900 MHz

Hinh 13: Phdn b6 kénh tan sé vé tuyén cho bang tan U 4 GHz
Phan b xen k& cung cép 8 kénh di 8 kénh vé cho hé thong 155 Mbit/s duoc
qui dinh trong hinh 14.
f,=1-185+20n
f,=fH,+5+20n

n=1,2,.8
I8OMHz 180 MHz
" 20 MHz ]
13 5 7 1’ - R L

2 4 6 8 2 & & g
4540 MHz 4900 MHz

Hinh 14: Phén b6 kénh tan sé vé tuyén cho bang tan U 4 GHz
Céc kénh di, vé nam trén hai nira ciia bang.

3.3.1.3 Phan b kénh tan sd vo tuyén cho hé théng viba SDH hoat dong trong biang
tan U 6 GHz.
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a. Thiét bi viba SDH hoat dong trong bang tan nay duoc phan bd cac kénh tan sb

theo quan h¢ sau (hinh 15).

Ntra dudi bang: f, =f, - 350 + 40 n
Ntra trén bang: f, =f,-10 + 40 n

Véin=1,2,3,..8

fo: Tan so trung tdm ctia bang, MHz

fy: Tan s6 trung tdm cua mot kénh vo tuyén & nira dudi ciia bang, MHz

fy: Tan s6 trung tdm cua mot kénh vo tuyén & nira trén cia bang, MHz

b. Céc kénh lan can str dung xen k& cdc phan cuc khac nhau trén moi ntra cua

bang.

c. Khi dung chung anten cho phat/thu, cac kénh tan s6 dugc chonlan=1, 3, 5 va

7hoacn=2,4, 6vaS8.

d. Tan s trung tam f, = 6770 MHz.

6770 MHz 7125 MHz
; - -
642 Mq;, 140 il __ a0 ‘
1 3 &5 7 2 4 6 B
*‘ 1 60 MHz | ’_I ’—
: —-! .
Uy | UUyL
' 1¢ 4 6 B Y 3 5 7
-,
A0 MHz7
a)
6425 MHy 6770 MHz 7125 MHz

alalsls

340 MHz —

U0

E 8

-

Hinh 15: Phén b6 kénh tan sé cho anten phdn cwc kép (a) va phén cye don (b)
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3.3.1.4 Phan b kénh tan sd vo tuyén cho hé théng viba SDH hoat dong trong biang

tan L 6 GHz.

a. Cac kénh tan s6 ap dung cho viba SDH hoat dong trong bang tan L 6 GHz (hinh

16) duogc xac dinh theo cong thirc sau:
f, =15 - 259,45 + 29,65 n
fo=1-7,41 +29,65n

n=1,2,.

. 8

fo: Tan s6 trung tAm ctia bang, MHz.

fy: Tan s6 trung tdm cua kénh vo tuyén ¢ nira dudi cua bang, MHz.

f': Tan s6 trung tdm cua kénh vo tuyén ¢ ntra trén cia bang, MHz.

b. Tan sd trung tAm cua bang f, = 6175 MHz

Chii thich: Phdn bé ndy dwoc dp dung voi cdc thiét bi ¢ tan sé trung tam

ﬁF =70 MHz
250 MHx % 250 MHz
29,65 MHy. 44,49 MHz
!; _ 3 5 7 I 4' 6’ 8
| L | i | 1 |
111 | ! |
2 4 6 8 I ¥ 5 7T
- 252,04 MHz i

Hinh 16: Phén bé kénh tan sé vé tuyén cho hé thong viba SDH

hoat dong trong bang tin L 6 GHz
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Bdng 4: Phédn bo kénh tan s6 vé tuyén cho hé thong viba SDH
hoat dong trong bang tin L 6 GHz

Bang tan, MHz 5925 + 6425 5925 + 6425

Téan s6 trung tdm cua bang fo, MHz 6175 6175

Téan s6 trung tdm clia séng mang f,, MHz fo + 20N fo + (15n + 10n)
n=1,2,3,...,14 n=0,1,2,.,27

Kiéu phan bb Kénh chung Kénh chung

Sb kénh tan sb 8 8

Khoang tréng kénh tan sb XS, MHz 60 60

Khe trung tdm YS, MHz 80 80

Khoang bao vé hai bién ZS, MHz 30 30

3.3.1.5 Phan b kénh tan sd vo tuyén cho hé théng viba SDH hoat dong trong biang

tan 13 GHz

Phan bd kénh tan sb dugc xac dinh theo quan hé sau:

fi=1-259 +28n
fn=f0+7+28n

Tan so trung tAm cua bang f, = 12996 MHz.
Péi v6i hé thong SDH ¢6 dung lugng 155 Mbit/s,n=1, 2, 3, 4, 5, 6, 7, 8 cho

phan b kénh tuan tu.

Truong hop st dung kénh 1 phai dam bao khoang bao vé bién t6i thicu

15 MHz.

ISMHz  Phét {Thu)

86 kénh (n)

| .

IniniRIninAIn

Thu (Phit)

23 MHz

-

RIRINIRIN

l
-]

1275 GHz +—»
28 MHz

13,25 GHz

Hinh 17: Phén b6 kénh tan sé vé tuyén cho hé thong viba SDH
hoat dong trong bang tin 13 GHz

3.3.2 Chi tiéu I6i cho hé théng viba s6 SDH toc dé 155 Mbit/s va 622 Mbit/s
3.3.2.1 Chi tiéu 16i va d6 kha dung cho tuyén viba sé gia dinh chuan HRDP
a. Ty s bit 16i (BER) cho phép tai dau ra HRDP v6 tuyén
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BER khong dugc vuot qué cac gia tri sau:

- BER < 107 trong khoang 0,4% thoi gian cia mot thang bét ky, thoi gian hop
thanh 1a 1 phat (phut suy gidm dac tinh).

- BER < 10 trong khoang 0,054% thoi gian ctia mot thang bat ky, thoi gian
hop thanh 1a 1 giy (gidy 16i nghiém trong).

Tong céac gidy 16i khong dugce vuot qua 0,32% mdi thang.

Chii thich: Chi tiéu trén chi duoc 4p dung khi hé théng duoc coi 1a co kha
nang lam viéc. HE thong duogc coi la khong 1am viéc khi tin hi€u bi gidn doan va
BER 16n hon 10~ trong 10 s lién tiép.

b. Chi tiéu do kha dung cho HRDP

Do kha dung cho mdt HRDP 1a 99,7% ctia toan b thoi gian. Ty 1€ phﬁn tram
xac dinh trong khodng thdi gian dai hon mét nam dugc coi 1a c6 gia tri thong ké.

Do khong kha dung dugc xac dinh trén co s& khoang thoi gian khong kha
dung. Khoang thoi gian khong kha dung bat dau khi 1 trong 2 diéu kién sau xay ra
trong 10 s lién ti€p (it nhat 1a tai mot hudng truyén dan):

- Tin hiéu sd bi gian doan.

BER > 10~

Khoang thoi gian khong kha dung két thiic khi 1 trong 2 diéu kién sau xay ra
trong khodng thoi gian 16n hon 10 s (tai ¢4 hai hudng truyén dan):

- Tin hiéu s6 khoi phyc.

BER < 10~

Chii thich: Gia tri 99,7% 1a mot gia tri Iy thuyét, trong thuc t& d6 kha dyng
nam trong khoang 99,5% + 99,9%.
3.3.2.2 Chi tiéu 15i va do kha dung cho tuyén viba sb thuc
a. Ty 18 13i bit cho phép (BER) tai dau ra cac tuyén viba sé thuc.

BER duogc xac dinh theo do dai tuyén viba L:

* P6i voi L < 280 km.

- BER < 10 trong khoang (280/2500) x 0,4% thoi gian cia mot thang bat ky,
thot gian hop thanh 14 phit (phit suy giam déc tinh).

- BER < 10 trong khoang (280/2500) x 0,054% thoi gian clia mot thing bat
ky thoi gian hop thanh 1a gidy (gidy 16i nghiém trong).
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- Tong cac gidy 16i khong dugc vuot qua (280/2500) x 0,32% thoi gian cla
thang bat ky.
* Poi v6i 280 < L < 2500 km,
- BER < 10 trong khoang (L/2500) x 0,4% thoi gian cua mot thang bat ky,
thot gian hop thanh 1a phut (phat suy gidm dac tinh).
- BER < 107 trong khoang (L/2500) x 0,054% thdi gian ctia mot thang bt ky,
thot gian hop thanh 1a gidy (gidy 161 nghiém trong).
- Téng cac gidy 16i khong dugc vuot qua (L/2500) x 0,32% thoi gian cta
thang bat ky.
* RBER < (L/2500) x 5.107 trong khoang thoi gian 1 thang, thoi gian hop
thanh la 15 phut.
b. Chi tiéu do kha dung cho tuyén viba s6 thuc
Do kha dung A dugc tinh theo cong thirc:
A =100 - (2500 x 100/L) x [(Ty +T, - T5)/T;
Trong do: A: D6 kha dung, trén co s¢ duong sb6 chuan 2500 km, %.
L: Po dai doan vo tuyén dang xét, km.
T,: Thoi gian gidn doan tong cong it nhat 13 trong 10s lién tiép ddi véi
mot hudng thong tin.
T»: Thoi gian gidn doan tong cong it nhat 13 trong 10s lién tiép ddi véi
hudng thong tin kia.
Ts: Thoi gian gian doan song hudng it nhét 14 10s lién tiép.
Ts: Thoi gian do, s.
Chii thich: D61 véi tuyén ngin, do khong kha dung tuan theo phuong phap
cong tuyén tinh.
3.3.3 Chi tiéu k¥ thuat giao dién dién 155 Mbit/s (xem phan 3.2.1.1)
3.3.4 Chi tiéu bao v€ va phan tap cho hé théng viba SDH
Céc cau hinh phan tap va bao vé sau duogc sir dung cho tuyén viba SDH:
- Phan tap khong gian (SD);
- Tach biét may phat (SD + ST);

- Phan tap tan sb (FD) -V61 mot hoac hai anten dau cudi;
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- Phéan tap ghép (HD = SD + FD - Hai may thu/dau cudi - Ba anten mot
duong);

- Ty dong hoi phuc bang ring.

Céac cau hinh trén duoc két hop voi hé thong chuyén mach bao vé da duong
nham dem lai hiéu qua t6i uu cho hoat dong ctia tuyén viba SDH.

Viéc ap dung cau hinh bao vé nao dugc xac dinh tuong ung theo cac hong
héc cua tuyén viba SDH (xem bang 5). Trong do:

- Mtrc 1 (t6i wu): Chuyén mach sd liéu khong 15i trong truong hop Fading
hodc thiét bi hong.

- Mirc 2: Thudng dung chuyén mach Hitless khi thiét bi hu hong hodc xay ra
mot hi¢u ing xau hon nhung van ddm bao chuyén mach may thu it 161.

- Miic 3: Chuyén mach trung ké ring v&i thoi gian gian doan ngin nhat (30-60

ms).
- Miic 4: Chuyén mach trung ké ring v&i thoi gian gian doan dai hon.
- P: Bao vé mot phﬁn (anten mot hudng hoac anten don).
- NO: Khong bao v¢ hoac phan tap.
Badng 5: Lién quan giita cdu hinh bdo vé va héng héc tiong ing
Phan bé Thiét bi Hé théng Gian doan | Gian doan | Héng héc
héng hoc anten, fido | do fading do mwa clia co s&
héng héc nhiéu tia hodc hiéu ha tang
rng 6ng | (cot anten,
dan nha tram...)
Anten Radio
TTRR Dw phong 2
nong
TTR/R SD 2 P 2
TR/TR SD+ST 2 2 2
TTRR FD 1 (1) 2(1)
(TR/TR)
TTRR - HD 1 P 1
TR/TR
T-R/T-R Chuyén 3 3 P 3 3
mach tuyén
ring
T-R-T-R Chuyén 4 4 P 4 4
mach
dwong ring
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Chui thich:

Cdc chir T (phdt) va R (thu) RTRR, TR/TR,... mé ta phdn bé anten.

TTRR: méi dau mét anten.

TTR/R: anten chinh va anten phan tdp chi danh cho thu.

TR/TR: tach biét anten may phat & may thu.

T-R/T-R: nhitng anten don trén méi hudng chuyén mach tuyén ring (trung ké diém -
diém).

T-R-T-R: nhitng anten don trén ca hai huéng chuyén mach duong ring
3.3.4.1 Bao V¢ thict b

Céac cau hinh bao vé va phan tap sau dugc ap dung cho thiét bi viba SDH tuy
theo thuc trang ctia tuyén thong tin.

a. Phan tap khong gian (SD)

Phan tap khong gian bao gdm ca chuyén mach may thu khong 16i.

Phan tdp khong gian v61 nhitng may phat riéng ré (SD+ST).

Phan tap khong gian véi to hop IF.

b. Phén tap tan s6 (FD)

TTRR: ca tin sb phat va thu trén cing mdt anten don.

TR/TR: phan b6 v6i hai anten tai mdi dau cho hé théng anten va fido du
phong.

c. Phan tap ghép (HD)
d. C4u hinh chuyén mach bao vé vo tuyén da dudng

Chuyén mach bao vé v6 tuyén RPS .

Viba SDH str dung mot kénh thong tin riéng cho tin hiéu diéu khién chuyén
mach bao vé (khong st dung hai byte K1 va K2 cia MSOH)

C6 3 kiéu RPS khac nhau dugc thé hién trén hinh 18, trudng hop (a) danh cho
chuyén mach RPS tai mirc VC4, trudng hop (b) va (¢) danh cho chuyén mach RPS
tai miac STM-1.

Néu trong truong hop tin hi¢u STM-1 cua mdt kénh hoat dong mat dé)ng bo
ca vé pha va tan so thi trudng hop (a), (b) trén hinh 18 phai duoc két hop véi cac
chirc nang SA.
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Trong truong hop (¢), k¥ thuat khoi phuc dé)ng bo hoat dong dua trén viéc do
fading nham giam thoi gian chuyén mach.

Hoat dong ctia chuyén mach bao vé vo tuyén phai dam bao khong kéo theo

chuyén mach bdo v¢é mang.

8 T
al ]. { 5Pl RST YA MST RII 1
: MST RST :
n 8P R&T 5A MST RPL [—n
MST RST
1
RSP SA MST REI -
RST
SA MST RE! 5,
RST
L T RST 84 MST Ty —
; MST % RST Z
G e— -
m . - 5 e n
SP[ RST S MST RPI
MST RST
I 1
i RSP MST RPI :
_ ‘_F/J'*"'" RST
nhip ddng bd khung (FSC) i
MST RPI f—m
| I8 RYT
)| : |
.| s RST SA* MST* Rl |—.
: MST RST
0 : n
P RST SA% RSP MST* RP1
MST* RST
MST* RPi |——1
RST
MST* RP[
RST

Chii thich: * Chirc ning SA va MST la khéong bdt budc trong trieong hop c)

Hinh 18: Phén b6 chuyén mach bdo vé vé tuyén da dwong (n+m)

27



TGN 68 - 177: 1998

e. Chi tiéu k¥ thuat cua chuyén mach bao vé

- CAu hinh chuyén mach bdo v€: n+1 va n+m, trong d6 gia tri 16n nhét cta n

phu thudc vao s kénh tan so trong bang tan vo tuyén, m < n.

Loai chuyén mach bao vé: Hitless.

Thoi gian chuyén mach: -10 ms

- biéu ki¢n chuyén mach:

+ MAét thu s6 liéu
+ Mat dong bd khung
+ BER 16n hon 107

- Phuc hdi tré tinh (phia thu): 0 + 60 bit.
- Phyc hdi tré dong (phia thu): + 15 bit.

3.3.4.2 Bao v¢ mang

a. Bao v¢ doan ghép kénh MSP

Nhinh

MSP hoat dong trén tuyén viba SDH diém-diém.
Hai byte K1 va K2 ctia MSOH duoc st dung cho diéu khién MSP.
Byte K1: - Cac bit tur 1 dén 4 chi thi loai yéu cau chuyén mach.

© Thid bi
MUX
Jddo cudi

STM-1

Kénh lam wige

STM-1

Hinh 19: Cau hinh bdo vé 1+1 MSP

Kénh hao v¢

Thigt bi
MU
ddu codi

=

Nhanit

- Céc bit tir 5 dén 8 chi thi sé kénh chuyén mach duoc dua ra theo
yéu cau

Byte K2: - Cac bit tur 1 dén 4 chi thi sb kénh du phong dugc st dung.

phan ghép kénh dau xa).

28
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b. Bao vé tuyén

Str dung cu hinh bao vé mach vong tu hdi phuc. C6 hai cau hinh bao vé ring
do6 1a bao vé tuyén ring va bao vé dudng ring.

+ Vong chuyén mach tuyén don huéng UPSR: Cap céc ludng STM-L cho ca
hai tuyén vong dén mot tram dich x4c dinh. Tram dich s€ quyét dinh viéc chuyén

mach tir tuyén c6 canh béo sang tuyén hoat dong tét (hinh 20).

A B L Giin

' Chuyén mach

a) Binh thuwong; b) Hong hoc giita hai tram 5 va 6

Hmh 20: Vong chuyén mach tuyén don phiwong UPSR

+ Vong chuyén mach dudng hai hudng BLSR: Khi c6 15i tai mot ching
trén tuyén, hai nat mang cua ching bi 16i s& tu dong chuyén mach vong bao vé
(hinh 21).
3.3.5. Cdc tin hiéu nghiép vu sir dung dé quan 1y hé thong viba SDH

C6 hai phuong thire truyén cac tin hiéu nghiép vu sau day.
3.3.5.1 Sir dung cac byte SOH cia STM-1 cho hé thong viba SDH

Sau byte RF trong phan SOH dung dé truyén céc tin hiéu nghiép vu cho hé
thong viba SDH duogc quy dinh ¢ hinh 22.
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[iAcy

Tee, na

. . Ganh béa
— _ -
3 H .
i I
F 5
P
a) Binh thwong; b) Hong hoc giita hai nut mang 5 va 6.
Hinh 21: Vong chuyén mach dwong hai hwéng BLSR
R5OH
+
1l LT}
’E B2
=i
- D4
07 : MSOH
= DIl == DI2 B
: ZU | Z1 | z1 - z2 |22 22| E2 E;
* v _ grE s

—_
: e byl sit deng qois: pis

Cie tvte danh cho e Héo chisn godes & trong tonp ai
FE Cie hyte 50 dung cho v6 nyen

Hinh 22: Cac byte RF trong SOH su dung cho tin hiéu nghiép vu
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3.3.5.2 Phan khung mao dau bb tro vo tuyén RFCOH

Str dung RFCOH dé truyén cac tin hi€u nghi€p vu cho h¢ théng viba SDH.
3.4 Yéu cau vé quan ly
3.4.1 Yéu cau chung

Céac hé théng quan 1y mang SDH phai phu hop v6i khuyén nghi G.784 va cac
khuyén nghi M cua ITU-T. Mot hé thong quan 1y mang SDH phai c6 kha ning
quan 1y tat ca cac phan tr mang SDH, ké ca cac phan tir s& duoc phat trién trong
tuong lai. Cac hé théng quan 1y mang nay phai duoc xdy dung hudng téi mot
mang quan 1y vién thong chung (TMN) trong tuong lai. M6 hinh cua hé thong
quan 1y mang SDH duoc thé hién trong hinh 23.

Mung guan Iy vidn thong TMN
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270 CIhang tin theo siao dicn 0

e KT BOXT .

TN Mang ihdng tin 1 b

CINE Phan wr iy k& odi v 1IN

=12 Philn to mang Kiedng thude mang 51351

Hinh 23: M6 hinh mang quan ly SDH
3.2.2.2 Céc giao dién quan ly mang SDH
3.4.2 Cac giao thuc quan ly
3.4.2.1 Giao thurc thong tin giao dién Qgcc
Giao dién Qgcc nham két ndi cac phan tir mang (NES) thong qua kénh diéu
khién gan lién ECC. Qgcc st dung cac kénh thong tin s6 liéu SDH DCC (céc byte

DI - D12) nhu 16p vat 1y ctia né. Giao dién Qgcc cung cip chitc ning qx nhu duoc
dinh nghia trong Khuyén nghi M.3100 ctia ITU-T. Giao dién Qgcc lién quan véi
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cac kénh diéu khién ECC SDH véi cac giao thirc thich hop can phu hop voi
khuyén nghi G.784 cua ITU-T.
3.4.2.2 Giao thuc thong tin giao dién Q,

Giao dién Q, 1a giao dién dé két ndi gitra:

- Céc thiét bi trung gian v&i nhau.

- Céc phan tir mang téi cac thiét b trung gian.

- Gifta cac phan tir mang véi mang thong tin ndéi bd LCN. Giao dién Q,
nay cung cap chuc nang q, nhu dugc dinh nghia trong Khuyén nghi M.3100 cuta
ITU-T. Giao dién Q, can phu hgp véi dinh nghia day du trong Hhuyén nghi G.773.
3.4.2.3 Giao thtrc thong tin giao dién F

Hai giao thirc thong tin gido dién F (F1 va F2) dugc dinh nghia nhu sau:

Giao dién thong tin F1 dugc stir dung dé két ndi tai chd hay tir xa cac tram voi
h¢ thong di€u hanh UNIX. Giao di¢n thong tin F2 dugc sur dung trong cau hinh nodi
bo dé két ndi cac may tinh PC thong thuong. Ca hai giao di¢n F1 va F2 déu duoc
cung cap cho moi phan tor mang.

Giao dién F1 cung cdp cac chic ning f1 chung dé quan 1y cac so lidu di qua
giao dién F1

Giao dién F2 cung cdp cac chic ning f2 chung dé quan 1y cac so lidu di qua
giao dién F2.
3.4.2.4 Giao thue thong tin giao dién Qs

Giao dién Q; 1a dé két ndi cac phuong tién trung gian (MD), cdc phan ti
mang, cac hé¢ di€u hanh té1 cac h¢ diéu hanh khac thong qua mang thong tin so6 li¢u
(DCN). Giao di¢n Q3 cung cap chirc nang Qs nhu dugc dinh nghia trong khuyén
nghi M.3100 cua ITU-T.

Giao dién Q3 hoan toan phu hgp voi CLNS1 va CLNS2 nhu dugc dinh nghia
trong Khuyén nghi Q.961, Q.962 cua ITU-T.
3.4.2.5 Giao thue thong tin giao dién X

Giao dién X két néi mot mang quan 1y vién thong TMN tdi cac loai mang
quan 1y khac bao gobm cac TMN khéc. Giao dién X nay cung cap chiic nang x nhu
duogc dinh nghia trong Khuyén nghi M.3100 cia CCITT. Giao di¢n nay st dung
cac giao thure thong tin giao di€n Q3 dugc dinh nghia trong Khuyén nghi Q.961 va

Q.962 cung v6i cac co ché an toan khi c6 yéu cau.
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3.4.3 Yéu cau vé chiic ning quan 1y
Cac chic nang ung dung cua chuong trinh quan Iy mang NMS phai c6 cac
chtrc ndng quan ly sau:
+ Qudn ly cau hinh
+ Quan 1y 16i
+ Quan ly dac tinh
+ Quan ly bdo an
3.5 Yéu cau vé giao dién dong by SDH
3.5.1 Phén cdp giao dién dong b
- Giao dién dé)ng b0 tai cac dau ra PRC.
- Giao dién dé)ng b0 tai cac dau ra SSU.
- Giao dién dé)ng b0 tai cac dau ra SEC.
- Giao dién dé)ng b0 tai cac dau ra phan bd PDH.
3.5.2 M6 hinh tham chiéu: Chudi dong bd tham chiéu duoc chi ra trén hinh 24.
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Hinh 24: M6 hinh tham chiéu phdn cdp tin hiéu dong bé
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3.5.3 P chinh xdc vé tan sé:

Trong diéu kién chay tu do, d0 chinh xac dau ra cta SEC phai nhé
hon 6,4.10” so v&i ddng hd chuan trong mang dong bd duoc quy dinh tai TCN 68-
171: 1998 .

3.5.4 Khodng 16i kéo: Khoang 16i kéo nho nhat 13 +4,6.107.
3.5.5 Khodng kéo ra: Khoang kéo ra nho nhét 1a +4,6.10.
3.5.6 Tréi pha trong ché 3 khod: Giéi han MTIE va TDEV khi SEC hoat dong &
ché do khod dugc quy dinh trong bang 6 va bang 7.
Bdng 6: Gidi han MTIE khi nhiét @6 khéng thay déi (trong khoang +1°C)

Giéi han MTLE, ns Khoang thoi gian quan satz, s
40 0,1<1<1
40 ' 1<1<100
25,25 1% 100 < 1 < 1000

Badng 7: Gia s6 MTIE cho phép khi nhiét d¢ thay doi

Gia s6 MTLE cho phép, ns

Khoang th¢i gian quan sat t, s

051

<100

50

7> 100

Bdng 8: Gidi han TDEV khi nhiét dg khong doi

Giéi han TDEV, ns Khoang thoi gian quan sat, s
3,2 0,1<t<25
0,64 t*° 25<1<100
6,4 100 < 7 < 1000

3.5.7 Tréi pha trong ché d khéng khod: xem 3.5.9.2.

3.5.8 Rung pha

Rung pha dau ra tai giao dién 2048 kHz khi khong c6 rung pha dau vao va
rung pha noi tai khong duogc vuot qué 0,05 Ul dinh - dinh, do trong khoang thoi
gian 60 s qua mot bd loc bang don cuc ¢6 tan s6 cat 20 Hz va 100 kHz.

Khi khong ¢6 rung pha dau vao 6 giao dién dé)ng bo, rung pha noi tai & céc
giao dién dau ra STM-N quang, do trong thoi gian 60 s, khong duoc 16n hon cac
gia tri quy dinh trong bang 9.
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Bang 9: Chi tiéu rung pha dau ra STM-N quang

Giao dién Bo loc do Bién dé dinh-dinh
STM-1 500 Hz dén 1,3 MHz 0,5 Ul
65 kHz dén 1,3 MHz 0,170 Ul
STM-4 1000 Hz dén 5 MHz 0,5 Ul
250 kHz dén 5 MHz 0,10 Ul
STM-16 5000 Hz dén 20 MHz 0,5 Ul
1 MHz dén 20 MHz 0,10 UI
Vé&i STM-1 1Ul = 6,43 ns
STM-4 1Ul=1,61ns
STM-16 1Ul=0,4 ns

3.5.9 Dung sai tréi pha va rung pha do nhiéu

3.5.9.1 Dung sai trdi pha
Dung sai troi pha dau vao SEC biéu thi bang MNE va TDEV.
G161 han MTIE dugc quy dinh trong bang 10.

Badng 10:Dung sai tréi pha dau vao

Gié&i han MTIE, ns Khoang thoi gian giam sat <, s
0,25 0,1<1t<25
0,1t 2,5<1t<20
2 20 <1t<400
0,005 © 400 <t <1000

Badng 11:Dung sai tréi pha dau vao

Giéi han TDEV, ns Khoang thoi gian giam sat <, s
12 0,1<1<7
1,71 7<1t<100
170 100 < t < 1000

G161 han dudi tro1 pha dau vao hinh sin cuc dai cho phép duoc biéu thi trén
hinh 25.
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- 20dB/decade

-

Bi&n A8 trai pha
dinh-dinh (us)

Agl

, | - Ty R T

4 3 2 o
Tén 88 trdi pha (Hz)
Hinh 25: Gi6i han dwdi tréi pha dau vao hinh sin cwc dai cho phép
Cac gia tri trén hinh 25 duoc dua ra trong bang 12.
Bang 12: Gi6i han dwdi ciia rung pha dau vao cuc dai cho phép

Bién do tréi pha dinh-dinh Tan s6 troi pha

A1, us Az, us f4, MHZ f3, MHz fa, MHz fi, MHz fo, MHz

0,25 2 0,32 0,8 16 0,13 10

3.5.9.2 Dung sai rung pha

Gidi han dudi rung pha dau vao cuc dai cho phép doi véi tin hiéu dong bo
SEC 2048 kHz va 2048 kbit/s dugc biéu thi trén hinh 26.
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Hinh 26: Gi6i han dwdi rung pha dau vao cye dai cho phép

3.5.10 Truyén dat nhiéu

Khi dugc mo hinh hoa bang bd loc thong thip, dic tinh truyén dat nhidu cua
SEC dugc quy dinh boi do rong bang thong. Do rong bang thong phai nam trong
khoang tir 1 dén 10 Hz.
3.5.11 Pap vrng chuyén tiép va tinh ning luu gii

Khi mét tin hiéu tham chiéu vao thi SEC phai c6 kha ning chuyén sang ché
do luu gitr.
3.5.11.1 Pap tng chuyén tiép pha trong thoi gian ngan

Trong truong hop tin hiéu dong hd tham chiéu bi mat khong quéa 15 s thi su
bién d6i pha dau ra so véi tin hiéu déng ho tham chiéu vao truée khi bi mat phai
thoa man céc giod1 han quy dinh trong hinh 27.
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000 |- -

Léch gha (ns)

240

120

Thifi gian {s}

Hinh 27: Gioi han léch pha dau vao khi ¢é su thay doi ché do do”‘ng bo
3.5.11.2. Pap Gmg chuyén tiép pha trong thoi gian dai
Khi mat tin hiéu tham chiéu, 1éch pha tai dau ra cua SEC so vé6i dau vao tai
thoi diém mat tin hiéu dong ho tham chiéu khong duge vuot qua gioi han trén hinh
28 trong bt ky khoang thdi gian nao 16n hon 1s.

10~ - =
5
10 — I .__|_. e — - S
i |
. U - S
10 I 7

L&i pha {ns) : /
10 3 | . i

10 1 10° 10 10
Thdi gian S (s)

Hinh 28: Mirc léch pha cho phép trong ché do thoi gian luu gif
tai mot nhiét d¢ khéng déi doi véi SEC
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3.5.12 Dap wng pha khi gian doan tin hiéu vao

Khi sy gian doan tin hiéu dong bo vao trong khoang thdi gian ngin, khong ly
ra chuyén mach tin hi¢u tham chiéu, bién déi pha dau ra khong dugc 16n hon 120
ns v6i do léch tan cuc dai 7,5.105 trong khoang thoi gian tdi da 13 16 ms.
3.5.13 Trong trwong hop do kiém bat thuong hodc ¢é sw bat on dinh trong dong hé
cua thiét bi SDH, murc bién doi pha cua dong ho thiét bi SDH phat thoa man cac
dieu kién sau:

- Bién d6i pha trong khoang thdi gian S < 16 ms phai nhé hon 120 ns.

- Bién d6i pha trong khoang thoi gian 16 ms < S < 2,4 s phai nhé hon 120 ns.

- béi vé6i khoang thdi gian 16n hon 2,4 s, trong mdi khoang 2,4 s muc bién
d6i pha phai nhd hon 120 ns véi d6 1éch tam thoi nhé hon 7,5.107, tong mitc bién
d6i pha phai nhé hon 1 ps.
3.5.14 Cac logi giao dién tin hiéu do”‘ng bo

Cac giao dién dau vao, dau ra dbi véi thiét bi SDH:

- Giao dién ngoai 2048 kHz tuan theo TCN 68-172: 1998.

- Giao dién 2048 kbit/s tuan theo TCN 68-172: 1998.

- Giao di¢n luu lugng STM-N.
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PHU LUC A
(Quy dinh)
Quy dinh tin hi¢u bdo duwdng

Céc tin hi¢u bdo dudng la céc tin hi€u cdnh bdo va tin hi€u chi trang thai.

Al.1 Tin hiéu cho khoang truyén din

+ LOS: Mat tin hi¢u.

+ LOF: Mat khung, c6 15i lién tuc trong cac byte dong bo khung A1-A2.

Néu 625 ps troi qua ma khong xay ra cac tir dong bo khung dung thi coi nhu
13 trang thai mat khung (OOF). Néu trang thai OOF x4y ra thi coi nhu 13 canh bao
mat khung.

+ FERF: Diéu nay duoc thé hién béng cach dit 3 bit sy ¢d dau xa co gia tri
thip nhat ctia byte K2 trong phan tin hiéu quan 1y ghép kénh thanh cac gia tri nhi
phan 110.

+ AIS: Tin hiéu canh bdo, tng v&i gid tri 3 bit ¢6 gia tri thap nhit cua V2 1a
111

A1.2 Tin hiéu cho mirc ludong cao (VC-3, VC-4)

+ FEBE: L&i khoi dau xa biéu thi s6 cac 16i bit B3 trong tin hiéu vao. N6
duoc thé hién bang 4 bit & trong byte G1 trong thong tin quan 1y ludng bic cao.

+ LOP: Mt con tro.

+ ALS: duoc bao hiéu bang cach gan cho cac byte con tro va ndi dung toan
bd cua container gid tr1 11111111.

+ FERF: Su c6 thu dau xa dugc biéu thi bang mdt bit trong byte Gl trong
thong tin quan 1y ludng bac cao

A1.3 Tin hiéu cho mirc ludng thap (VC-2, VC-1 2, VC-11)

+ FEBE: 16i kh6i dau xa bi€u thj 16i khoi.

+ BLP-2 trong tin hi€u vao duoc biéu thi bodi mot bit trong byte V5 chtra
trong thong tin quan ly ludng bac thap.

+ LOP: mét con tro.

+ ALS: duoc biéu thi bang cach gan cho cic byte con trd va ndi dung toan bo

cua container 11111111.

41



TGN 68 - 177: 1998

+ FEBEF: su ¢6 thu dau xa duoc biéu thi bang cach dit 1 bit cta byte V5 trong
thong tin quan 1y ludng bac thap.

Hinh Al chi ra cach mot bd tach kénh phan tin hi¢u vao thanh céc tin hi¢u
bao dudng.

LUpstream Section High-urdcr Path  Low-order Path
LOTF/LOS =+ AUL3/4 AIS

Section AIS : |
rror (B2) .._:: ﬁ
FERF ———»

VERF ————F—=»

Lrror (B1)
Au-3/4 AIS — :
Au-3/4 LOP -
VO-3/4 Path AIS "
V{C-3/d Path AlS — :
Error {33 - .
lf‘]EZHIE AT A

- - 3 POFLEBE FarFnd Tileck Foponr
F I o i
] I—:BIL H FERY  Far Led ieceijver Falyre

= TU-1/2/3

—

|

TU-1/2/3 AlS ~ e
r i - | 125 | e 2H Sepen
FU-1/2/3 LOP —— B e
V{j‘l!yE P'Hﬂ'l L — - It T

Hinh Al: Tin hiéu bao duong
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PHU LUC B1
(Tham khao)
Qui dinh vé trén tin hiéu
Tin hiéu STM-N duogc tron theo da thuc 1 + x®+x’, nhu hinh 6-10/G707 so dd
chtrc nang cua bo tron, tron tin hi¢u thuc hién cho tat ca cac byte cua khung SDH

trir hang dau tién ctia byte quan 1y SOH. Bo tron duoc dat vé "1111111" ngay sau
byte cudi cung ctia hang dau tién cta byte quan 1y SOH.

1A DN
e ndo v
A +1) al —(} D T *1 )
Q P Q Q Q 0
il | —i= i |
l— ] 1 R l B [] l‘ 3 L 1
AT : A i - .
1K [
(1 Mmg b - : SR AMBLEL
F1W-M) DATA LT
{Tin I )
PRAME IMULSE
IXunge dinh Khwng;

Hinh Bl: So do chirc nang cua bo tron
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PHU LUC B2
(Tham khao)

Picu ché trong hé thong viba SDH

B2.1 H¢ thong viba SDH sir dung cac loai diéu ché sau:
- 64 QAM, 128 QAM, 256 QAM, 512 QAM.
- 64 TCM, 128 TCM, 256 TCM, 512 TCM .

B2.2 P§ rong bang

Brr = fg; (1 + at)/ IdM

Trong do:
Brr: D0 rong biang vo tuyén
fa,: Toc do bit téng cong
1d: Logarit bac 2
o: Hé s0 roll-off
M: S trang thai diéu ché

fgr = (fg.n(1 + a) + £).(1+ e).
fz: Toc d0 bit bang gbc.
n: SO biang gbc dau vao.
a: Multiplex overhead (0,01 + 0,02).
fzi: Toc do bit SOH.
e: Bo du FEC (phu thudc vao ma diéu ché FEC).

B.2.3 Khoing trong kénh tin s6

Bdng B.2.1:Lién quan giita khodng trong kénh tan sé va bdng tan

Khoang tréng kénh tan sé Bang tan, GHz
Xap xi 30 MHz 3,9;6,2; 7,5; 8 va 131
40 MHz 3,9;4,7,6,7; 8
60 MHz 4,16
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Hinh B2.2 Cdc théng sé cho phirong thirc diéu ché QAM

Bdng B2.2: Céc théng s6 cho phwong thirc diéu ché QAM

Diéu ché 64QAM 128QAM 256QAM 512QAM
Ti s6 C/N Iy thuyét (BER = 10°), dB 22,8 25,8 28,6 31,8
Do thang giang hé, dB <2 <25 <3 <35
Ti s6 C/N thwe (BER = 10°°) 23,5 27,0 30,3 34,0
Ti s6 C/N Iy thuyét (BER = 107), dB 27,4 30,4 33,2 36,4
Ti s6 C/N thwe (BER = 10°) 26,7 30,2 33.5 37,2

B2.4 Phwong thirc diéu ché: Str dung diéu ché trung tin
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PHU LUC 3
(Tham khao)

Chi tiéu ky thuit thiét bi vo tuyén SDH

B3.1 Chi tié¢u k§y thuat thiét bi vo tuyén SDH 155 Mbit/s
B3.1.1 Cdc tiéu chudn chung
- Tang ich ctia hé thong véi BER = 107
+ Ché d6 chuan: >-100 dB
+ Ché d6 tuy chon: > 105 dB
- Hé théng bao vé: (n+1) va (n+m) (Chi tiét 3.3.4.1)
- Suy hao r€ nhanh : <3dBm
- Tan s trung tan : 122,5 va 157,5 MHz trong hé thong séng mang kép.
70 va 140 MHz trong hé thong song mang don.
- Miic vao/ra trung tan: 0 dBm.
- Bo stra 10i trudc FEC: Thiét bi viba SDH bat budc phai c6 bd stra 16 trude
FEC, FEC dugc thuc hi¢n nham nang cao ty s6 C/N.
FEC: Str dung 2 loai ma sira 16i 1a ma khdi va ma xoén.
FEC ciing c6 thé sir dung k¥ thuat chén bit parity cd dién néu do rong bing
tan cho phép.
B3.1.2 Chi tiéu ky thudt phan phat
- Cong suat phat: 29 + 3 dBm (tai dau vao bo loc & nhanh)
- Tré khang ra cao tan: 50 Q
- b6 6n dinh tan sb: +/- 3ppm.
- Tu ddng diéu chinh cong sut phat (ATPC):
+ Thiét bj viba SDH phai c6 b tu dong diéu chinh cong suat phat;
+ ATPC lam giam nhiéu gifta cac hé théng chuyén tiép vo tuyén, dan dén
kha nang tang s6 dau may tai 1 tram;
+ ATPC lam tang do tuyén tinh hodc tang gidi hoat dong cua thiét bi véo
tuyén di€u ché nhiéu mic;
+ Vi ATPC ta ¢6 thé str dung anten véi dudng kinh nho hon (vi ATPC ¢6

thé tang néu can);
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+ ATPC dam bao viéc thay d6i cong suat phat trong khoang +£10 dBm.
B3.1.3 Chi tiéu ky thudt phan thu
- Ngudng thu:
+ Ché d6 chuan: -70 dBm (véi BER = 107); -68,5 dBm (v6i BER = 10°)
+ Ché d6 tuy chon: -75 dBm (v6i BER = 107); -73,5 dBm (véi BER = 10°°)

Thiét bi viba SDH phai c6 bd ATDE, bd can bang ving thoi gian thich tng.
ATDE dam bao chat lugng truyén dan cao trong diéu kién dong, ching han nhu
cac nhiéu inter-symbol gdy ra boi fading nhiéu tia nhanh.

Kha nang cia bd ATDE dac trung boi do du phong fading tan xa (DFM,dB)
DFM phai dam bao > 45 dB.

- Thiét bj viba SDH phai c6 bd AFDE. AFDE c¢6 nhiém vu 6n dinh dic tuyén
bié€n do tan so (trong bang thong tan so radio) khi c6 fading luya chon tan s6. HE s6
do doc cua dic tuyén (x4c dinh bé1 AFDE) dugc dung dé du bao sém fading, qua
d6 kich hoat chuyén mach phan tap.

B3.2 Chi tiéu k§ thuat thiét bi vo tuyén SDH toc do 622 Mbit/s
Thiét bi vo tuyén SDH tdc do 622 Mbit/s thuc chat 1a thiét bi SDH toc do
4x 155 Mbit/s.
B3.2.1 Cdc tiéu chudn chung
- Tang ich ctia hé thong véi BER = 107
+ Ché do chuan: > 100 dB
+ Ché do tuy chon: > 105 dB
- Hé théng bao vé: (n+1) va (n+m) (chi tiét 3.3.4.1)
- Suy hao r&€ nhanh: <3 dBm.
- Phuong thirc diéu ché: dicu ché trung tan.
- Tan s trung tan: 122.5 va 157,5 MHz cho hé thong séng mang kép.
- Miic vao ra trung tan: 0dBm.
- Bo sira 16i truée FEC: Thiét bi viba SDH bat budc phai c6 bd FEC.
B3.2.2 Chi tiéu ky thudt phan phat
- Cong suat phat: 29 + 3 dBm (tai dau vao bo loc & nhanh)

- Tré khang ra cao tan: 50 Q
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- D6 6n dinh tan sb: +/- 3ppm.
- Tu d6ng diéu chinh cong sut phat (ATPC)
Thiét bi viba SDH phai c6 bo tu dong diéu chinh cong suét phat.
ATPC dam bao viéc thay d6i cong suat trong khoang +10 dBm.
B3.2.3 Chi tiéu ky thudt phan thu
- Ngudng thu:
70 dBm (BER = 10”) -68,5 dBm (BER = 10°) (khéng dung tién
khuéch dai RF)
75 dBm (BER = 107%)  -73,5 dBm (BER = 10°)
- ATDE: Thiét bi viba SDH phai c6 b ATDE.
- AFDE: Thiét bi viba SDH phai c6 bo AFDE.
Thiét bi vi ba 4x 155 Mbit/s trén mot song mang RF bat budc phai c6 bd XPIC.
May phat May thu

N. A, Gidli didu el 1L
Tin higu nhip

J—H+—*+>—E—X><—-D—
ol o EZE”
.y

0 :i—I*XHD‘

™, A, “I4n Bigu nhip Gidii idy ¢l V

50 hieu
[}

Tin hicw

uhip —™
LO >

Hinh B3.1: So dé khéi ciia hé thong CCDP sir dung XPIC
Tin hiéu dugc truyén qua nhitng dudng Guy(f) v6i phan cuc ngang va G(f)
v6i phan cyc dimg. Giao thoa phan cuc chéo (XPI) xuét hién qua Guy(f) va Gy (f)
sau khi giai diéu ché két hop, bo XPLC (bao gé)m 1 bo can béng [EQL] va mdt bd
can bang phan cuc chéo [XPE]) s& bu XPL
B3.3 Yéu cau k¥ thuit cho viba SDH tuyén ngin
B3.3.1 Cdc yéu cau co ban dwoc dwa ra tai muc 3.3

B3.3.2 Cdc yéu cdu khdc: Diéu ché 4PSK, 16QAM
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Cong suat phat: Poi véi tan s6 18 GHz 1a 11, 20 va 25 dBm
23 GHz 1a 11 va 20 dBm

Tan so trung tan: 140 MHz.

Mirc thu: (BER= 10~ Khéng c6 tién khuéch dai: -70 dBm
Cé tién khuéch dai: -75 dBm

Tang ich hé théng voi P = 18 dBm

Cé tién khuéch dai: 93 dBm

Khong c6 tién khuéch dai: 88 dBm

bi¢n ap lam viéc: 19 + 72 VDC.

Bang B3.1: Tang ich anten

Tan sbé cong tac 0,4m 0,6 m 1,2m
8 GHz 35,5 dBm 38,2 dBm 44,3 dBm
23 GHz 6,5 dBm 40,0 dBm 46,0 dBm

B3.4 Canh bao bao dudng

Céc tham sb sau phai duoc chi thi trong thiét bi viba SDH.
B3.4.1 Trang thdi phat

Mirc cOng suit phat, khoang cong suat co thé dugce diéu khién. N6 ¢6 hai gia
tr1 1a trong khoang cho phép va ngoai khoang cho phép.

Canh bao trang thai phat bao gdm cac 18i phan ctng chinh nhu dao dong ndi,
d6i tan trén.
B3.4.2 Trang thdi thu

Chi thi khi tin hiéu thu giam dudi gi tri thiét ké.
B3.4.3 Léi diéu ché

Chi thi cac 13i chinh ctia khdi diéu ché nhu scrambler, mic diéu ché, mit s
liéu dau vao bd diéu ché.
B3.4.4 Léi gidi diéu ché

Chi thj cac 15i chinh ctia khoi giai diéu ché nhu descrambler, tach song 13i,

mat s6 li¢u dau ra bo giai di€u che.
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B3.4.5 Trang thai chuyén mach bao vé RPS
Chi thi cac hong hoc chinh cua phan ciig chuyén mach bao vé, vi du nhu xu
1y trang thai.
B3.5 An ten, Fi do
B3.5.1 Anten

Phén loai anten dya trén tan sb va kiéu phan cuc dugc chi ra trong bang B3.2.

Bang B3.2: Cac loai anten

Tan sb, GHz Puwong Do ting ich, dBi Do rong | Do tach Ty sé Hé s6
kinh, m Giira Pinh bup biét phén F/B, VSWR
bang bang séng, do cwc, dB dB
3,6 4,2
Phan cyc don 1,8 34,5 35,0 3,0 30 40 1,07
2,4 36,7 37,3 2,4 30 42 1,05
3,0 38,7 39,3 1,8 30 47 1,05
Phan cyc kép 3,0 38,7 39,3 1,8 30 45 1,06
3,6+4,2
Phan cyc don 1,2 324 33,0 3,7 30 40 1,08
1,8 36,0 36,6 2,5 30 44 1,05
2,4 38,7 39,3 1,8 30 45 1,05
3,0 40,4 41,0 1,5 30 49 1,05
Phan cwc kép 1,8 35,9 36,4 2,5 30 43 1,06
2,4 38,6 39,2 1,8 30 45 1,06
3,0 40,3 40,9 1,5 30 50 1,06
59+6,4
Phan cyc don 1,8 38,4 38,9 1,8 30 46 1,06
2,4 41,1 41,5 1,4 30 48 1,04
3,0 42,9 43,3 1,1 30 51 1,04
Phan cwc kép 24 38,4 38,7 1,8 30 46 1,07
3,0 40,9 41,3 1,4 30 48 1,06
42,7 43,1 1,1 30 49 1,06
6,471
Phan cyc don 1,8 39,3 39,8 1,7 30 47 1,06
2,4 41,9 42,3 1,3 30 49 1,04
3,0 43,6 43,9 1,0 30 52 1,04
Phan cwc kép 24 41,6 42,0 1,3 34 52 1,06
3,0 43,6 44,0 1,0 34 58 1,06
12,75 + 13,25
Phan cwc kép 1,8 45,0 451 0,9 25 53 1,10
2,4 47,5 47,6 0,7 30 54 1,10
3,0 48,7 48,8 0,6 30 57 1,10
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B3.5.2 Ong dan séng

Cé cac loai 6ng dan song elip Heliax, ong dan song chit nhat, tron. P61 voi vi

ba SDH thi ng din song loai elip 14 thich hop.

Bdng B3.3: Mé td chi tiét co ban loai dng dan séng elip

TGN 68 - 177: 1998

Tan s6, GHz Loai 6ng dan Suy hao, dB/100m Hé s6 VSWS
song Tan sd, GHz Suy hao, dB

36+472 EW 34 3,6 2,27 1,15
3,8 2,19
4,0 2,13
4,2 2,09

45+49 EW 44 4.5 4,32 1,15
4,7 4,00
4,9 3,78

59+-64 EW 52 5,9 3,98 1,15
6,0 3,93
6,1 3,90
6,2 3,86
6,3 3,83
6,4 3,80

6,4+7,2 EW 63 6,4 4,58 1,15
6,7 4,47
7,0 4,37
7,125 4,33

12,75 + 13,25 EW 127A 12,5 11,74 1,15
12,7 11,64
12,9 11,54
13,0 11,49
13,25 11,38

B3.5.3 Bo nén khi kho

- Céc hé thong anten va dng din song c6 ap suit chiu tai khoang 70 kPa.

- Ta nén dung b nén khi kho co ap suat tir 21 + 55 kPa .

- Céac bo Dehydrator nén co6 cac tinh nang k¥ thuat sau:

+ Nho gon

+ Do 6n nho

+ Dé dang lap dat

+ Co thé thay do6i ché do theo chwong trinh

+ Tu dong bom va dirng bom

51



TCN 68 - 177: 1998
+ Sur dung loai mo to chay di¢én DC 48V

B3.6 Nguon cung cap cho viba SDH
B3.6.1 Pién dp ddu vao
- Dién 4p danh dinh : U =48 VDC
- Dai hoat dong : 20 + 70 VDC
B3.7.2 Dac tinh hoat dong
- Thiét bi hoat dong véi ngudn -48VDC (duong ngudn diu dat)
- Cong suat nguodn 16n hon 150% cong suét tiéu thu ctia mdy.
- C6 ché do bao vé qué ap dau vao.
- C6 ché dd bdo vé qua dong dau ra.
- C6 ché d6 bao vé cuc tinh dau vao.
- C6 ché do dy phong 1 + 1.
B3.7.3 Cdc canh bao
- Canh bao mat ngudn dau vao.
- Canh bao hong ngudn.
- Canh béo dién ap vao - ra ngoai dai hoat dong cho phép.

- Céc phép do thur.

B3.8 Pi¢u kién médi truong
Céc diéu kién moi trudng tuan theo Tiéu chuan Nganh TCN 68-149: 1995.
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PHU LUC B4
(Tham khao)

Phuong thirc sir dung cac byte SOH va RFCOH

B.4.1 Str dung byte SOH
3 byte dau tién RF,, RF,, RF; c6 thé st dung nhu sau:
* Byte RF,: bao gdm 8 bit (hinh B4.1).
Bit (8 kbit/s) dung cho diéu khién cong suat phat tu dong (ATPC)
T
FFK |FFK | FEK | FFK | MS5] ! DM

-~

4 bit xdAc dinh Bit chi thi mit tin higu
chang bing gbc tai bé didu ché

Hinh B4.1: Bé tri cdc bit trong byte RF,
4 bit FFK dung dé nhan dang timg ching trong tuyén, nhing bit ndy dam bao
cho bd giai di€u ché lam viéc dlng véi tin hi¢u phat di tir bd diéu ché.
Bit MS; va DM str dung nhu trong hinh.
* byte RF2: bao gdom 8 bit (hinh B4.2).

Xung 161 dutmg
LF1 *

f 3

PAR 1

!

Bit chin 1€ ( paril;}f.] danh cho xung 16i duimg

Hinh B4.2: Bé tri cdc bit trong byte RF,

Byte RF, dung cho viéc xtr 1y 16i. Noi dung nhi phan ctia cac bit phan cac bit
LF, bang tong s6 bit chua duoc stra 16i do bo stra 16i trude FEC phat hién. Bit PAR

dung dé bao vé 7 bit sau né khong bi 1i trong qua trinh truyén dan.
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I
ESG rE‘i‘G ESG 1 ESG |ESG ESG | ESG | ESG

Hinh B4.3: Bé tri cdc bit trong byte RF;

* Cac byte X va Z trong phan RSOH c¢6 thé dung cho thoai nghiép vu.

* 24 byte Y trong MSOH cung v6i cac byte tir D4 - D12 ¢6 thé dung dé
truyén mot ludng 2048 kbit/s.
B.4.2 Sur dung byte RFCOH

RFCOH c6 thé truyén cac chirc ning sau:

- Diéu khién ATPC;

- Piéu khién chuyén mach bao vé cho vo tuyén (cho ting ching);

- Truyén n x 2 Mbit/s (Pay 14 cac ludng 2 Mbit/s doc lap voi STM1);

- Truyén cac tin hiéu 16i va stra 16i FEC;

- Truyén do chon lua s6 liéu;

- Truyén cac kénh s6 liéu 64 kbit/s bd tro;

- Truyén cac chirc ning bao dudng phu tro;

- Truyén cac kénh thoai s6 liéu bao dudng nhét thoi.

- Toc 46 RFCOH khong vuot qua 4% téc do STM-1.
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TAl LIEU THAM KHAO
Recommendation ITU-T G.702

Digital hierarchy bit rates

Recommendation ITU-T G.703

Physical/electrica; characteristics of hierarchical digital interface
Recommendation ITU-T G.707

Network-node interfaces for the synchronous digital hierarchy (SDH)
Recommendation ITU-T G.783

Characteristics of Synchronous Digital Hierarchy (SDH) mutiplexing
equipment functional blocks

Recommendation ITU-T G.784

Synchronous Digital Hierarchy (SDH) management

Recommendation ITU-T G.811

Timing requirements at the outputs of primary referency clocks suitable for
plesiochronous operation of international digital links

Recommendation ITU-T G.812

Timing requirements at the outputs of slave clocks suitable for
plesiochronous operation of international digital links

Recommendation ITU-T G.81s

Timing characteristics of SDH equipment slave clocks (SEC)
Recommendation ITU-T G.957

Optical interfaces for equipment and systems relating to the Synchronous
Digital Hierarchy (SDH)

Recommendation ITU-T G.958

Digital line systems based on the Synchronous Digital Hierarchy (SDH) for
use on fibre-optic cables.

Recommendation ITU-T G.823

The control of jitter and wander within digital networks that are based on
the 2048 kbit/s hierarchy.

Recommendation ITU-T G.825

The control of jitter and wander within digital networks that are based on
the Synchronous Digital Hierarchy (SDH)

Recommendation ITU-T G.826

Error-performance parameters and objectives for international, constant

bit-rate digital paths at or above the primary rate.
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14

15

16

17

18

19

20

21

22

23

24

25

26
27

28

56

Recommendation ITU-T M.30

Principles for a Telecommunications Management Network (TMN).

Recommendation ITU-T G.SCS

Optical Interface for Single-channel Systems with Optical Amplifiers

Recommendation ITU-T G.MCS

Optical Interface for Multi-channel Systems with Optical Amplifiers

Digital Network Synchronization

Hewlett Packard - 1996

Cdc khuyén nghi vé phéan bé kénh tan sé
Khuyén nghi R382-6 R383-5 R384-5 R385-5 R386-4
Bing tan 4GHz L6GHz |U6GHz |7GHz L 8GHz
Khuyén nghi R387-6 R397-4 R363-2 R595-3 R637-1
Bing tan 11GHz 13GHz 15GHz 18GHz 23GHz

R750 Architecture and functional aspects of radio relay systems for SDH-

Base Network

R751Transmission characteristics and performance requirement of radio

relay systems for SDH-Base Network

R556-1 Hypothetical refrence digital path system which may form part of

an integrated services digital network with a capacity above the hierachical

level.

R594-3 Allowable bit error ratios at the output of the HRDP for radio-relay

systems which may form path of an ISDN.

R634-2 Error performance objective for real radio-relay links forming part

of a high-grade circuit within an ISDN network.

R557-3 Availability objectives for radio-relay system over a Hypothetical

refrence circuit and a Hypothetical refrence digital path.

R695 Availability objectives for real radio-relay links forming part of a

high-grade circuit within an ISDN.

Telecommunication Reports, Radio relay. 1994. Bosch Telecom.

Digital Microwave Link Engineering Technical Paper Collection, 1995.

Harris Farinon.

DM6G-SDH System. Fujitsu. 1995



29
30
31
32
33
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MegaStar™ SDH Microwave Radio. Harris Farinon. 1996
2000 Series SDH Digital Microwave Radio System. NEC. 1995
DPS 155 Series. BOSCH Telecom. 1995

Alcatel 9600 Series. 1995

Tiéu chudn hé thong théng tin cdp soi quang TCN 68-139: 1995
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