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QCVN 46 : 2011/BTTTT dwoc xay dwng trén co s& soat xét,
chuyén dbéi Tiéu chudn Nganh TCN 68-236: 2006 “Thiét bi vo
tuyén diém - da diém dai tan dwéi 1 GHz s dung truy nhap
FDMA - Yéu cdu ky thuat” ban hanh theo Quyét dinh sb
27/2006/Qb-BBCVT ngay 25/7/2006 cua B6 trwédng BO Buu
chinh, Vién thdng (nay 1a Bo Thang tin va Truyén théng).

Céac quy dinh ky thuat dwoc xay dwng trén co sé tiéu chuan
ETSI EN 301 460-1 V1.1.1 (2000-10), ETSI EN 301 460-4
V1.1.1 (2000-10), ETSI EN 301 126-2-1 V1.1.1 (2000-12), ETSI
EN 301 126-2-2 V1.1.1 (2000-11) cta Vién Tiéu chuan Vién
théng chau Au (ETSI).

QCVN 46 : 2011/BTTTT do Vién Khoa hoc Ky thuat Buwu dién bién
soan, Vu Khoa hoc va Cong nghé trinh duyét va B6 Théng tin va
Truyén théng ban hanh theo Thong tw s6 29/2011/TT-BTTTT ngay
26/10/2011 cla B trwdng Bo Thong tin va Truyén théng.
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QUY CHUAN KY THUAT QUOC GIA
VE THIET Bl VO TUYEN DIEM - DA DIEM DAI TAN DUOl 1 GHZ
SU’ DUNG TRUY NHAP FDMA
National technical regulation
on Point-to-Multipoint digital radio equipment
below 1 GHz using FDMA

1. QUY DINH CHUNG
1.1. Pham vi diéu chinh

Quy chuén ky thuat quéc gia nay quy dinh cac yéu cau tbi thiéu va phuong phap do
kiém céc thiét bj str dung trong hé thdng vo tuyen chuyén tiép sb diém - da diém st
dung st dung phwong phap truy nhap FDMA dai tan duéi 1 GHz.

Cac hé thong vo tuyén diém - da diém (P-MP) nay cung cap truy nhap dén ca mang
cbng cbng va mang thué riéng bang cac giao dién mang dwgc chuan hoa khac nhau
(vi du nhv mach vong hai day, ISDN...).

C6 thé str dung hé thdng nay dé xay dwng cac mang truy nhap bang kién trac da té
bao dé& phl séng cac ving nong thon. Mot yéu cau quan trong dé lién lac trong cac
vung néng thén 1a kha ndng khac phuc diéu kién khdng c6 dudng truyén song truc
xa (NLOS).

Quy chuan ky thuat quoc gia nay bao trum cac tng dung diém - da diém dién hinh,
dugc phan phat truc tlep hodc gian tiép, ho&c trong bét ky I&p mang chuyén tai bd
sung nao, bao gdm ca da truy nhap Internet, dudi day:

truyén dan

- thoai;

- fax;

- sb liéu bang tan thoai;

lién quan dén cac giao dién twong ty va:
- sbliéu;

- ISDN BA (2B+D);

lién quan dén giao dién sb.

Quy chuan ky thuat quoc gia nay quy dinh cac yéu cau dbi voi thiét bi dau cubi vo
tuyén va thiét bj vo tuyén chuyén tiép.

1.2. Péi twong ap dung

Quy chuan ky thuat quéc gia nay dwgc ap dung ddi véi cac to chirc, ca nhan Viét
Nam va nwoc ngoai c6 hoat dong san xuat, kinh doanh cac thiét bi thuéc pham vi
dieu chinh ctua Quy chuan ky thuat quoc gia nay trén lanh tho Viét Nam.

1.3. Tai liéu vién dan

ITU-R F.697-2 Error performance and availability objectives for the local grade

portion at each end of an integrated services digital network connection at a bit rate
below the primary rate utilizing digital radio-relay systems.
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ITU-T G.821 Error performance of an international digital connection operating at a
bit rate below the primary rate and forming part of an integrated services digital
network.

ITU-T G.773 Protocol suites for Q-Interfaces for managements of transmission
systems.0

ETS 300 019 Equipment Engineering (EE);
environment test for telecommunications equipment.
1.4. Giai thich tw ngiv

1.4.1. Tai dung lwong day da (Full Capacity Load - FCL)

Tai dung lwong day du dwoc xac dinh bang so lwgng cuc dai cac tin hiéu 64 kbit/s
hoac twong dwong ma mot CS co the phat va thu lai trong bang tan RF cho truédrc,
dap wng day da dwoc chi tiéu chat lwong da biét va cac muc dich san cé trong cac
diéu kién pha dinh.

Environmenal conditions and

1.4.2. Tré tuyén vong (Round trip delay)

Tré tuyén vong duoc xac dinh bang téng cac tré tir diém F dén diém G va nguoc lai
(nhw trong Hinh 1) bao gom ca tré cua cac b lap.

1.5. Ky hiéu
dB decibel
dBm decibel trng voi 1 mW
GHz giga héc
km kilo mét
Mbit/s megabit trén giay
MHz mega héc
ns nano giay
ppm phan triéu
1.6. Chir viét tat
ATPC Diéu khién cong suét phat tw Automatic Transmit Power
dong Control
BA Dinh vi kénh diéu khién quang Broadcast Control Channel
ba Allocation
BER Ty 1& 16i bit Bit Error Rate
CCS Tram diéu khién trung tam Central Controller Station
CRS Tram v tuyén trung tam Central Radio Station
CS Tram trung tam Central Station
CwW Song lién tuc Continuous Wave
DAMA Da truy nhap gan theo yéu cdu  Demand Assigned Multiple
Access
DS- ba truy nhap phan chia theo Direct Sequence Code Division
CDMA ma chudi trye tiep Multiple Access
EMC Twong thich dién tw trwdng ElectroMagnetic Compatibility
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FCL
FDD

FDMA

FH

FH-
CDMA

ISDN

ITU

LO
MOS
P-MP
PSTN

QDU
RF
RS
RSL
Rx
TDD

TDMA

TE
™
TMN

TS
Tx

Tram trung tam két ndi va&i tdng dai chuyén mach néi hat (diém dich vu) thwe hién
chirc ndng diéu khién tap trung bang cach chia sé tdng cac kénh sdn cé trong hé
thdng. Tram trung tdm két ndi v&i tat ca cac tram dau cubi (TS) truc tiép hodc qua
mot tram 1&p (RS) bang cac dwdng truyén vo tuyén. Khi cé mot tuyén truyén dan sb

Tai dung lwong day du

Truyén dér] song cong phan
chia theo tan so

Ba truy nhap phan chia theo
tan so

Nhay tan

Ba truy nhap phan chia theo
ma nhay tan

Mang sé tich hop da dich vu
Lién minh Vién théng Quéc té

Bo dao ddng ndi
Diém sb danh gia trung binh
DPiém - da diém

Mang dién thoai chuyén mach
cdng cdng

Don vi méo luvong ter

Tan sb vo tuyén

Tram lap

Mcrc ctia tin hiéu thu

May thu

Truy nhap song cdng phan chia
thoi gian

Da truy nhap phan chia theo
thoi gian

Thiét bi dau cubi

Truyén dan va ghép kénh
Mang quan ly vién théng

Tram dau cudi
May phat

Full Capacity Load
Frequency Division Duplex

Frequency Division Multiple
Access

Frequency Hopping

Frequency Hopping Code
Division Multiple Access

Integrated Service Digital
Network

International Telecommunications
Union

Local Oscillator
Mean Opinion Score
Point to Multipoint

Public Switched Telephone
Network

Quantization Distortion Unit
Radio Frequency

Repeater Station

Receive Signal Level
Receiver

Time Division Duplex
Time Division Multiple Access

Terminal Equipment
Transmission and Multiplex

Telecommunications
Management Network

Terminal Station

Transmitter

2. QUY DPINH KY THUAT
2.1. Cac dac tinh ky thuat chung
2.1.1. Cau hinh hé théng
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kha dung, co thé t6i wu hoat déng cia mang v6 tuyén bang cach tach riéng CSS
dwoc lap dat tai vi tri tong dai va CRS.

G
TS ¢ TE
\t/ G
Fi TS ¢ TE
:= CCS CRS
‘ G
Niit mang | | T TS ¢ TE
] CS 1 % 1
Nhiéu CRS ¢6 thé RS
noi t6i cung mot CCS G
e
TS i | TE
€ o 5
| : Anten c6 huéng TE E— TE
¢ : Cic diém chuin

\I/ :Anten v6 huéng hoic sector giao dién bing g6c F/G

CHU THICH 1: M6t CRS c6 thé bao gébm nhiéu thiét bj thu phat.
CHU THICH 2: Mat CCS c¢6 thé diéu khién nhiéu CRS.
CHU THICH 3: Mét TS ¢6 thé phuc vu nhiéu TE.

Hinh 1 - C4u hinh hé théng

So dd khdi dwdi day biéu dién cac két ndi diém - diém ctia cac may thu phat P-MP
gitra CRS va TS va ngwoc lai (nhw trong Hinh 2).

VA E’ A’ B 1 M 1 c I |D'
O— s aa ax —0—1 . & —o— pn- —o—1 ang —o—1 . Rl
Bo diéu ché May phat B0 loc Tx RF | rénhanh I 1 Phi do 1 '
[P ! e e e = ! :
:
i
PR
1
L e T S ettt TS ittt I dIETRE
, Phido I_"_'I ré\ﬁ'ﬁh l—"—'I BolocRxRF > Miaythu [ diduche 2
1 1 1
[ .

Hinh 2 - So' d4 khéi hé théng RF

CHU THICH: Cac diém trong so' dd khdi trén chi la cac diém chuén; cac diém B, C va D, B’, C’' va D’ ¢6 thé triing
nhau.

Cé&u hinh do kiém chung:
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Thiét bi P-MP duworc thiét ké hoat ddng nhw mot hé théng truy nhap két ndi véi mot
nat mang (vi du chuyén mach néi hat) va thiét bi du cubi ctia khach hang (Hinh 1).
Thuwe hién cac phép do kiém hop quy trén méot hwdng tuyén don 1& (Hinh 2), nhung
déi véi mot sd phép do xac dinh, vi du do thiét bi thiét Iap bao hiéu, ca tuyén Ién va
xudng phai hoat ddng, ciu hinh do kiém thiét bj téi thiéu dé& do cho chi mét thué bao
dwoc trinh bay & Hinh 3, trong dé cac tuyén RF hwéng 18n va xubng phai dwoc tach
biét bdi mot cdp bd song cdng va cac bd suy hao riéng biét dwoc chén vao & mbi
tuyén. Khi khéng c6 thém chi dan cu thé clia nha cung cap thi khuyén nghi cac tuyén
hoat ddng tai nguwéng (RSL) + n dB v&i n 1a mot nira dai dong cda tuyén trir khi dang
do kiém may thu. Cac may thu khac can tiép tuc hoat déng tai nguéng (RSL) + n dB.
Ghép cac bd chia da hiéu chuén hoac cac bé ghép c6 hwdng vao cac diém A, B, C

va D (Hinh 3 va 4) theo yéu cau dbi vai tirng phép do dé tao ra cac diém do hoac
nguén nhiéu.

Tuyén phét cia CRS
L A .
OMC
. ;
@ <
7 =
5 Z &
= < o
g CRS < Py TS
2 == =]
3
=
4 C D
Tuyén phdt ctia TS
Bo tao mau bit; Mdy do 16i bit; Bo tao mau bit; Mdy do 16i bit;
Bo tao cuoc goi; ... Bo tao cudc goi; ...
(Thiét bi do kiém theo yéu cdu) (Thiét bi do kiém theo yéu cdu)

CHU THICH: Céac hé théng TDD c¢6 thé chi yéu cdu mét dudng dan véi mét bd suy hao
Hinh 3 - Cau hinh do kiém tram dau cudi don lé
CHU THICH 1: Ghép cac bd chia da hiéu chuan hoac bé ghép c6 hudng vao cac diém A, B, C va D theo yéu cau
dbi véi tivng phép do dé tao ra cac diém do kiém hodc ngudn nhiéu.
CHU THICH 2: Khi do kiém may phat TS dé chirng t6 rang thiét bi dap (ng cac yéu cau vé phat xa gid va mat na
phat xa, mach chia chi cé mét TS ndi dén va co thé bé di mach nay.

CHU THICH 3: Hé théng P-MP can do kiém la hé théng song cong, yéu ciu cac tinh nang nhw déng b thoi
gian/tan so va ATPC cho cé hai tuyén Ién va xudng phai hoat dong chinh xac. Bé dam bao két qua do trén tuyén
Ién hoac tuyén xudng (vi du RSL cla may thu) khéng chiu anh huéng cla cac tuyén khac thi can phai tao ra suy
hao thap hon, hodc tang cong suat ciia may phat, trong tuyén khac do. Khi khéng co chi dan ctia nha cung cap
thiét bi, khuyén nghij cac tuyén khac phai hoat dong tai nguwéng (RSL) + n dB.

Tét ca cac tha tuc do trong tai liéu nay, phai ap dung cho ca CRS va TS. Trtr khi c6
quy dinh khac, néu khoéng phai thwe hién phép do cac yéu cau thiét yeu tai dién ap
cung cap danh dinh va t&i han, tai nhiét dé6 madi trvong voi cong suat ra cyc dai.
Thwc hién cac phép do tan sb, pho tan, céng suat RF tai cac tan sb cao, trung binh
va thap nam trong dai tan s6 dwoc cong bo. Thwe hién viéc lwa chon cac tan s6 RF

~ M DN « R N - ’ s
nay bang diéu khién tr xa hoac cach khac.
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C?c tram trung tam boéc’ tram d?gu xa c6 ang ten tl’cb hgp phai dwoc trang bi cap
dong truc hoac chuyén doi ong dan séng thich hop dé dé dang thwc hién dwoc cac
phép do da dwoc mo ta.

Boi voi cac phép do can phai st dung dong thoi nhiéu TS, thi bd tri do kiém nhuw
trong Hinh 4. Bé trao doi dugc thdng tin, c6 thé mo phong tai luu lwong va cac thiet
bi nhw mach vong tré lai tir xa dé dinh tuyén lwu lwong qua hé thong.

Céu hinh b6 tri do kiém nay nham dam bao rang thiét b hoat dong theo cach thong
thwong twong ty cau hinh cua thiét bi khi do kiém mat na cia may phat va RSL.

< » TS [¢------- ”

w»n
*
~

Tuyén phat cia CRS T

A B

o
S i
= w»n 1
52 |
7] \% = 1
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—>
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——>
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= 3 g I
’ 1
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P <
Tuyén phat ctia TS =2 y

Bo tao méu bit; Mdy do 16i bit;
Bo tao cudc goi; ...
(Thiét bi do kiém theo yéu cdu)

CHU THICH: Cac hé théng FDD c6 thé chi

y&u ciu moét duwdng dan véi mot bod suy hao B9 tao mau bit; Mdy do 16i bit;

Bo tao cudc goi; ...
(Thiét bi do kiém theo yéu cdu)

Hinh 4 - Cau hinh do kiém nhiéu tram dau cudi
2.1.2. B6 tri kénh va bang tan

Cac bang tan s st dung cho hé thdng P-MP phai theo qui dinh ctia Cuc tan s6 V6
tuyén dién.

Bang 1 dwdi day liét ké mot sb bang tan dwdi 1 GHz dung cho hé théng P-MP.
Bang 1 - Cac bing tin sé

Bang tan sb
146 MHz dén 174 MHz
335,4 MHz dén 380 MHz
410 MHz dén 430 MHz
440 MHz dén 470 MHz
870 MHz dén 890 MHz / 915 MHz dén 935 MHz

2.1.2.1. K& hoach phan bd kénh v tuyén

Viéc bd tri cac kénh v tuyén phai tuan tha theo yéu cau cta Cuc Tan sb Vo tuyén
dién.

2.1.2.2. Cac phwong phap truyén dan song coéng

C6 thé sir dung phwong phap truyén dan song céng FDD ho&c TDD.
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2.1.3. Yéu cau twong thich giira thiét bj ctia nhiéu nha san xuat

Khéng c6 yéu cau dbi véi viéc van hanh CS clia mét hang véi TS va RS clia mot
hang khac.

2.1.4. Sai s6 truyén dan

Cac thiét bi thudc pham vi quy chuan nay phai dwoc thiét ké dé dap tng cac yéu cau
vé chat lwvgng mang nhw da dwoc qui dinh trong Khuyén nghi ITU-R F.697-2, cac
yéu cau két ndi so phai theo cac chi tiéu trong Khuyén nghi ITU-T G.821.

2.1.5. Diéu kién méi trwéng

Thiét bi phai dap (ng cac qui dinh vé diéu kién méi trwong trong ETS 300 019, tai
liéu nay qui g’inh cac khu’vuﬁc dwoc che chan hoac khéng dwoc che chan, phan loai
va mirc d6 can phai do kiem.

Nha san xuét phai céng bd loai diéu kién méi truéng ma thiét bi dwoc thiét ké phai
tuan tha.

2.1.5.1. Thiét bi trong khu vuwc dwoc che chan (trong nha)

Thiét bj hoat dong trong khu vuc co diéu khién nhiét do hoac diéu khién nhiét do
tirng phan phai tuan tha cac yéu cau cta ETS 300 019 tai cac muc 3.1 va 3.2.

MGt cach tuy chon, co thé ap dung cac yéu cau khat khe hon clia ETS 300 019 céc
muc 3.3 (tai vi tri khéng cé diéu khién nhiét dé), muc 3.4 (tai vi tri cé thiét bi on nhiét)
va muc 3.5 (cac vi tri cé6 mai che).

2.1.5.2. Thiét bi trong khu vuc khdng dwoc che chan (ngoai troi)

Thiét bi hoat déng trong khu vwc khéng dwoc che chan phai tuan tha cac yéu cu
ctia ETS 300 019 tai cac muc 4.1 hoac 4.1E.

Voi cac hé thong trong t vo tuyén dwoc che chan hoan toan co thé ap dung cac
muc 3.3, 3.4 va muc 3.5 trong ETS 300 019 cho thiét bj ngoai troi.

2.1.6. Dién ap cung cap

Néu dién ap cta nguén dién nam trong dai qui dinh ctia ETS 300 132 thi giao dién
véi ngudn dién phai tuan tha cac phan twong (rng cda tiéu chuan nay. Péi véi nguén
dién 230 Vac va 48 Vpc thi giao dién phai thod man cac dac tinh qui dinh trong ETS
300 132 cac phan 1 va phan 2.

CHU THICH: Mét vai ng dung cé thé yéu cau dai dién ap cGa ngudn dién khéng ndm trong tiéu chudn ETS 300
132.

2.1.7. Twong thich dién tw trwvé'ng

Thiét bj phai tuan thdi cac didu kién trong EN 300 385.

2.1.8. Giao dién TMN

Giao dién TMN, néu c6, phai phu hop véi Khuyén nghi ITU-T G.773.
2.1.9. Pong bo toéc do bit

Hé théng st dung cac giao dién sb phai co6 cac phwong phap dé déng bo bén trong
va ngoai véi mang. Dung sai vé ddng bd cutia hé thdng nay phai dap &ng cac yéu cau
ctia cac Khuyén nghi ITU-T G.810 va G.703.

2.1.10. Yéu cau vé ré nhanh/phi do/ang ten
Déc tinh cbng ang ten
- Giao dién RF
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Néu giao dién RF (cac diém C va C’ trong Hinh 2) cé thé truy nhap dwoc thi né phai
la cap déng truc 50 Q. Bo két ndi phai tuan tha IEC 60169-3 hodc IEC 60339.
- Suy hao

Néu RF c6 thé truy nhap duoc (cac diém C va C’ trong Hinh 2), suy hao tai cac diém
nay phai I&én hon 10 dB v&i tai chuan.

2.2. Théng sé cua hé théng
2.2.1. Dung lwong cua hé théng

Trong quy chuén nay, dung lvgng hé thdng la dung lwgng truyén dan cia CS, nd
chinh la toc do truyén dan cyc dai dwoc truyen di trong khong gian gitka mét CS da
biét va cac tram tir xa két hgp v&i né (cac TS va RS).

Nha san xuat phai théng bao dung lwvong hé théng.
2.2.2. Tré tuyén vong
Tré tuyén vong cho kénh lwu lwong 64 kbit/s khéng dwoc vuot qua 20 ms.

C6 thé co tré tuyén vong dai hon tai cac téc do bit khac nhau va khi str dung ma hoa
thoai tai cac tbc dd thAp hon 64kbit/s. D& duy tri tré nay, dwa hé théng vao trong
mang truyén dan ma khéng lam suy giam chét lwong truyén thoai, phai dam bao tinh
twong thich véi Khuyén nghj ITU-T G.131.

2.2.3. Bd trong sudt

Hé thdng phai trong sudt hoan toan: nit mang va thiét bi cta thué bao (cac diém F
va G trong Hinh 1) lién lac v&i nhau khdng céan biét dén tuyén vo tuyéen.

2.2.4. Cac phwong phap ma hoa thoai

S dung mét trong cac phwong phap ma hoa sau:

- 64 kbit/s xem Khuyén nghi ITU-T G.711;

- 32 kbit/s xem Khuyén nghi ITU-T G.726;

- 16 kbit/s xem Khuyén nghi ITU-T G.728;

- 8 kbit/s xem Khuyén nghi ITU-T G.729;

- 5,3 kbit/s dén 6,3 kbit/s xem Khuyén nghi ITU-T G.723.

Co thé st dung cac phwong phap ma hoa khac néu ching cé chat lvong tuong
dwong (st dung cac so do QDU, MOS).

2.2.5. Cac dac tinh cua may phat

Tét ca cac d&c tinh clia may phat c6 lién quan dén hé théng trong bat ky diéu kién tai
nao.

Céc gia tri va phép do tham chiéu dén diém C’ cta Hinh 2.

Phai thic hién cac phép do khi CRS ‘(tc“')i thiéu c6 mot thiét bj thu phat) & diéu kién tai
day du, nha san xuat phai qui dinh diéu kién tai nay.

Tai mire tin hiéu thu nhw trong 2.2.7.2 thi mirc BER phai nhd hon hodc bang 10°.

Cac dac tinh gﬂa may phat da biét phai dwoc dap (rng v&i cac tin hiéu dau vao thich
hop tai cac diém A hoac B trong Hinh 2.

Nhan xét chung:
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Tha tuc do kiém céac déc tinh cda may phéat (CRS)

Déi v&i cac phép do kiém dusi day, thiét bi (CRS) phai cung cép cdng suét ra danh
dinh cwc dai, cdng suét nay do nha cung cép thiét b cong b hodc cdng suét ra khac
phu hgp voi phép thi. S6 lwong cac séng mang (N) cla tram vo tuyén trung tam
dwoc diéu ché vai tbe dd bit cuc dai va so dé diéu ché gibng nhau, do nha cung cap
thiét bi cong bb.

Phai do kiém cac théng sb trong diéu kién tai day du.

MGi song mang c6 so do diéu ché gidng nhau phai c6 cong suat ra bang 1/N cla
cong suat ra danh dinh cwe dai do nha cung cap thiét bi cong bo. Dung lwong truyén
dan cua CRS phai dwgc phan phoi deu gitra N sbng mang don Ié.

CHU THICH: Vei phép do phd RF (xem 2.2.5.4) phai thiét lap tuyén tr CRS dén TS vatylé 16i bit BER cda tin
hiéu may thu mong muén phai < 10* v&i mrc tin hiéu da dwoc quy dinh trong tiéu chuan twong rng.

Tha tuc do cac déc tinh cua may phat (TS)

Phai kiém tra dc tinh may phat ca TS bang cach do chi mét TS dai dién, trong diéu
kién chat tai du do nha cung cap thiét bj cong bo. Mat na pho cla TS ciing phai dwoc
kiém tra phu hop véi cac yéu cau do nha cung cép thiét bi cong bb.

2.2.5.1. Cong suét ra RF cuc dai
a) Yéu cau

Coéng suét trung binh cwc dai clia may phat (tinh trung binh cho CRS, RS va TS)
khéong dwoc vuot qua +43 dBm. Ciing phai tinh dén gia tri EIRP clia hé thong, khéng
dwoc vuot qua gia tri dwoc qui dinh trong “Thé & V6 tuyén dién quéc té”.

b) Muc dich
Xac dinh cdng suét ra trung binh danh dinh cuwc dai dwoc do tai diém chuan B’ hoac

C’ nam trong gi¢i han theo cong bd clia nha cung cap thiét bi cong/trir dung sai va
khéng dwgc virot qua gia tri cwe dai trong quy chuan.

¢) Thiét bi do

May do cdng suét trung binh hodc loai thay thé twong dwong.

d) C4u hinh do

7 E’ A’ B’ (C")

o o Bo loc RF Bo May do cong suat/
Bo di€u ché May phat phat suyhao Ma4dy phan tich phé

Hinh 5 - Cau hinh phép do céng suat ra RF cwc dai
d) Tha tuc do kiém
D&t cong suat cia may phat & mirc cwe dai, tién hanh do kiém céng suét ra trung
binh ctia may phat tai diém B’(C).
2.2.5.2. Cong suat ra RF cuc tiéu
a) Muc dich

Xac dinh cong suét ra trung binh tbi thiéu cta thiét bi, cd mach diéu khién cong suét,
tai diém chuan B’ hodc C’ ¢6 nam trong gi¢i han cla quy chuén.

b) Thiét bj do
Nhw phép do coéng suét ra danh dinh cuc dai.
¢) Cau hinh do
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Nhw phép do cong suét ra danh dinh cuc dai.
d) Thd tuc do

D4t cong suét cla may phat & murc cuc tiéu, do cobng suét tai diém B’ (C’). Trong
phép do nay phai tinh dén suy hao gitra diém do va may do céng suét.

2.2.5.3. Diéu khién cong suat phat tw dong (APTC)

ATPC dugc xem la chirc nang tuy chon. Nha san xuét phai céng bd dai diéu khién
ctia ATPC va cac mirc sai s6 lién quan. Thwc hién phép thlr véi mirc cdng suét ra
twong wng véi:

- D&t ATPC dén gia tri ¢ dinh thoa man chét lwgng hé théng;
- D&t ATPC dén gia tri cwc dai thod man chét lwong cha Tx.
a) Muc dich

Khi cai dat chirc nang ATPC, kiém tra hoat dong cuia vong lap diéu khién, ¢ nghta Ia
cbng suat ra Tx lién quan dén muc dau vao tai may thu dau xa.

b) Thiét bj do
Nhw phép do cong suat cuc dai.
c¢) C4u hinh do

Miy do
Cong suat

E’ A’ B’ (C’ 8O A
2 Bo dieu che }— My phates [*| BotocRE 2 1 Bo ahep —|_,__Z'|—|_,__Z'|— o loc RF My thu
: ATPC Phit- Tx C6 huéng dt- Tx

Cac bo

suyhao

Keénh diéu khién phan héi

Hinh 6 - Cau hinh phép do céng suét ra cwc dai/cwe tiéu ciia may phat khi cai
dat chiwrc nang ATPC

d) Tha tuc do

Phai kiém tra tat ca cac thiét bi co cai dat chirc nang ATPC thoa man hoat dong cla
mach vong diéu khién. Ban dau thiét Iap b6 suy hao B dé cé mirc dau ra may phat
cuwe tieu, sau do tang dan cho dén khi mirc ra may phat dat cwec dai. Trén toan bo dai
cong suat ra cua may phét, murc vao méy thu phai duy tri trong gidi han cla quy
chuan hoac theo cong bo clia nha cung cap thiét bj. Lap lai phép do dé xac dinh rang

chirc nang diéu khién céng suat tw dong, gitka mlrc cong suéat may phat cuwc tiéu va
cwe dai, thod man cac yéu cau ctia quy chuan hodc nha san xuét.

Nha cung cép thiét bi phai cdng bb dai diéu khién céng suét va chirc nang ATPC.
2.2.5.4. Mat na phé RF
2.2.5.4.1. M&t na phé RF cua tram vo tuyén trung tam

Cac phép do mat na phd RF phai dugc thire hién tai kénh tan s6 cao nhat, thap nhat
va trung binh cua thiét bi can do.

a) Muc dich
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Xac dinh phd ra cla thiét bi dap rng yéu cau clia quy chuan di voi CRS va nam
trong mat na pho duwoc cong bo doi véi TS.

b) Thiét bi do

- May phan tich phd;

- May vé.
c) Cau hinh do
) E A’ B’ (C)) g
7 . err ey (6] 2
— Bo diéu ché& M4y phat Bo IQC/ RF Anten Miy phe}n tlsh phd
phat May vé

Hinh 7 - Cau hinh do mat na phé
d) Thd tuc do

Nbi cbéng ra ctia may phat dén may phan tich phd qua bd suy hao hoac tai gid cé
phuwong tién dé giam sat phat xa véi mét may phan tich phd. May phan tich phé phai
c6 chirc ndng lwu trir sb. Thiét lap cac thdng sbé nhw d6 réng bang phan giéi, khoang
cach tan sb, thoi gian quét va cac thiét 1ap bo loc video cho may phan tich phd phu
hop quy chuan.

Vi may phat dwoc diéu ché bang mét tin hiéu cb cac dac tinh nhw trong quy chuén,
do mat do cong suat Tx bang may phan tich pho va may vé. Néu co the, vé mat cong
suat pho cua may phat tai cac kénh tan so cao nhat, trung binh va thap nhat. Ngoai
ra co thé vé mat do cong suat pho cla may phat tai dién ap cung cap danh dinh va
t&i han, dieu kién méi trwdng & trang thai binh thwong va t&i han.
Phai xac dinh ph6 clia mét song mang don tai ca hai bién ctia mat na pho ddi voi
kénh RF cta quy chuan twong (rng.
Cac thiét lap cho may phan tich phd dwoc cho trong Bang 2 (lién quan dén khoang
cach kénh RF) va Bang 3 (lién quan dén khoang cach séng mang trong trwedng hop
tin hiéu da séng mang).

Bang 2 - Thiét 1ap may phan tich phé cho phép do phé céng suat RF (theo

khoang cach kénh RF)

Khoang cach kénh, MHz <1,75 1,75 dén 20 > 20

Tan sb trung tam Thuc Thuc Thuc

D6 rong tAn sb quét, MHz CHU THICH CHU THICH CHU THICH
Thoi gian quét Tw ddng Ty déng Ty déng

D6 rong bang IF, kHz 30 30 100

D6 réng bang Video, kHz 0,1 0,3 0,3

CHU THICH: 5 x khoang céach ké&nh < dd rong bang tin quét < 7 x khoang cach kénh.

Bang 3 - Thiét lap may phan tich phé cho phép do phé céng suat RF (theo
khoang cach séng mang)

Khoang cach kénh fs, MHz <05 05<fs<1
Tan sb trung tam Thuc Thuc

D6 rong tan sb quét, MHz 1 3

Thoi gian quét Ty déng Tw déng
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D6 rong bang IF, kHz 10 30

D6 réng bang Video, kHz 0,03 0,1

S dung céac thiét 1ap may phan tich phé theo Bang 2 dé do phd tan theo khoang
cach kénh RF fs.
S dung cac thiét Iap may phan tich phb theo Bang 3 dé xac dinh séng mang duoc
dieu ché tai bién khoang cach kénh cao hon hoac thap hon cua tin hiéu da song
mang khéng vuot qua mat na pho.
Dé do mat na phd clia TS, theo cong bd clia nha cung cép thiét bi, cac thiét 1ap cho
may phan tich pho phai dwgc str dung phu hop v&i d6 rong bang tan cua tin hiéu
diéu ché TS.
a) Yéu cau
Mirc 0 dB trén mat na phd 1a mrc cuc dai ctia phd diéu ché khéng quan tam dén céac
song mang dw.
Céc diéu kién vé tai do kiém chung dé do mat na phé tan cla thiét bj thu phat CRS:
- 86 lwong (N) song mang dwoc truyén di trén mot thiét bi thu phat CRS phai phu

hop v&i FCL cia CRS thu dwoc. SO lwong N phai do nha san xuat céng bo;
- Cbng suét ra ctia CRS phai dwoc phan phéi déu gitra N séng mang don;
- Dung lvong clia CRS phai dwoc phan phbi déu gitra N séng mang don.
CHU THICH: Trén day la cac didu kién vé tai do. Cac didu kién hoat dong vé& dung lwong va cong suét ra phai
duwoc diéu chinh thuwdng xuyén dé dap (ing duoc véi cac yéu cau thuc té, viéc diéu chinh nay 1a do cé sw phan
phéi khéng déu gira cac séng mang.
Mat na phé tan dbi véi thiét bi thu phat CRS dwoc cho trong Hinh 8.

Mat dé phé cong suat MAT NA PHO CUA CRS

Tuong doi PO TAI PIEM C’
[dB]

0 F#- A

25 1 4 trang thaj

-29 8 trang thai _C
-30 16 trang thai

45 D # AEf/ z
0 ‘ %
| A B C.D E |
| 0,5* A fs 1,5*A fs 2,5 * A fs

Hinh 8 - Mt na phé tan cho CRS

CHU THICH 1: Cac mirc mat dé phd tan khac nhau tai diém C twong (rng véi cac phwong phap didu ché khac
nhau.

CHU THICH 2: Dung sai tan s khéng bao gém trong mat na phé tan.

15




QCVN 46: 2011/BTTTT

Mf,: khodng cach kénh RF (ddng cuc) gira tn s6 trung tdm cla hai CRS lan can.

Céc thiét 1ap cho may phan tich phé dé thuwc hién phép do mat na phd RF dwoc cho
trong Bang 4.

Bang 4 - Thiét 1ap may phan tich phé cho phép do phé tan s6 RF

D06 rong bang phan giai Do rong bang Video Thei gian quét
30 kHz 300 Hz 10 giay

2.2.5.4.2. Mat na phd RF cho tram dau cubi (TS) va tram lap (RS)

Mat na phé RF ctia TS va RS phai phu hop vé&i mat na phd ctia may thu phat CRS.

2.2.5.5. Sai sb tan sb vo tuyén

a) Yéu cau

Sai s0 tan s6 vo tuyén phai dap (rng cac yéu cau ctia Khuyén nghj ITU-R SM.1045-1,
quy dinh doi v&i cac tram co dinh trong bang tan thich hop, tuy nhién sai s6 tan so
cho thé cho phép Ién dén +20 ppm khi dwoc sy dong y cia co quan quan ly. Gidi
han nay c6 tinh dén ca yéu to ngan han va cac anh hwdng 180 hoa dai han. V&i muc
dich thr mau thi nha san xuat phai thong bao anh hwdng ngan han c6 dam bao va
anh hwdéng dai han mong muon.

b) Muc dich

Kiém tra tan s6 phat ciia CRS/TS nam trong gi¢i han cia quy chuén.

CHU THICH 1: d6i v&i hé théng khéng bi ngét (shut down) khi mét ddng bd, thi phai do dd én dinh tan sé trong
didu kién méat déng bo.

Khi cac may phat khong thé & diéu kién CW, nha cung cap thiét bi va phong thi
nghiém do kiém phai thoa thuan dé tim mét phwong phap do kiem d chinh xac tan
sO.

Phuwong phap tot nhat la st dung may dém tan sb co kha nang do tan so trung tam
cua tin hiéu séng mang duwgc diéu ché. Vi tri twong doi cla séng mang trong kénh
RF phai dwoc nha san xuat cong bo.

Khi khong thé str dung phuong phap may dém tan so, phai do tan s6 LO va tinh toan
tan so ra bang cbng thure lién quan.

Tién hanh do d6 chinh xac tan s6 tai kénh tan s6 cao nhat, trung binh va thap nhat
cula thiét bij.

c) Thiét bj do

- May dém tan sé.

d) C4u hinh do

7 E’ A’ B’ (C)

PP < p p Bo loc RF
Bo diéu ché Maéy phét pht

Anten Mady dém tan s6

Hinh 9 - Cau hinh phép do sai s6 tan s6
d) Thd tuc do

May phat hoat dong & diéu kién CW, do tan sb trén kénh dwoc phong do chon trudc.
Tan s0 do dwoc phai nam trong gi®i han ctia quy chuan.
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CHU THICH 2: Tan s6 danh dinh ca tin hiéu CW c6 thé tai tan sé danh dinh clia kénh RF (tan s6 trung tam cta
kénh RF) hogc dich mét khoang xac dinh so v¢i tan s6 danh dinh cg’Ja kénh RF (vi du song mang khéng dieu
ché). Trong trvd'ng hop sau, khoang dich dé phai do nha cung cap thiét bi cong bo.

2.2.5.6. Phat xa gia

a) Yéu cau

Theo‘Khuyén nghi‘CEF"T/ERC 74-01, phat xa gia duwgc dinh nghia la cac phat xa tai
cac tan so cach tan s0 song mang danh dinh nhieu hon 250% khoang cach kénh
twong rng. Bén ngoai khoang 250% cua khoang cach kénh (CS), cac gi¢i han phat
Xa gia cua hé thong vo tuyén dich vu c6 dinh dugc qui dinh trong Khuyén nghi
CI,EPT/ER,C 74-01 cung véi dai tan sb d& xem xét cho do hop quy phai thuc hién tai
diém chuan C.

b) Muc dich

Xac dinh cac phat xa gid do may phat tao ra nam trong gi¢i han qui dinh clta quy
chuén. Céc phat xa gid la cac phat xa bén ngoai bang tan can dé chuyén tai sé liéu
dau vao tai may phat dén may thu c6 thé lam suy giam mirc ma khong anh huéng
dén sw truyén tai théng tin twong (ng. Cac phat xa gia bao gom cac phat xa hai,

phat xa ky sinh, cac thanh phan xuyén diéu ché va cac thanh phan chuyén déi tan
sO.

c) Thiét bj do

- May phan tich phd, may vé;

- Khéi trén ctia may phan tich phd - néu can.
d) Céu hinh do

Z’ E, A) BA 1 RF B’ (C’)
—> Bo diéu ché > My phit > Qpﬁzt > Anten >
y
N
Bo loc Notch Chuyén d6i W/G Bo tron ik =  Maiay vé
7P i 7 P Phan tich phé y

Hinh 10 - Cau hinh phép do phat xa gia tai cong ang ten
d) Thad tuc do

N6i cdng ra ctia may phat v&i may phan tich phd qua bo suy hao thich hop hoac qua
bd loc khac (Notch) dé gi¢i han cong suét vao may phan tich pho Trong mét so
trwcyng ho’p, néu gi&i han tan sb trén vuot qua dai tan hoat déng cta may phan tich
pho phai st¢r dung b trén hoac chuyen doi ong dan séng phu hop. biéu quan trong
la mach gitra may phat va dau vao dén bod tron, hodc may phan tich phd, phai dwoc
d&c tinh hoa trén dai tan sbé can do. St dung cac suy gidm nay dé thiét l1ap dwong
gi&i han ctia may phan tich phd dén gia tri d& dam bao céac chi tiéu ky thuat tai diém
C’ khéng bi vuot qua.

May phat hoat dong & ché do cong suat ra biéu kién cyc dai, phai do va vé mirc, tan
sO cua tat ca cac tin hiéu trong béng tan qui dinh cta quy chuan. Cac phat xa gia
gan v&i gi¢i han phai dwoc vé trén dai tAn han ché va phai chi ra rd rang rang tin
hiéu khéng vwot qua cac gidi han trong quy chuan.

Phép do TS thwc hién v&i chi mét séng mang don.
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CHU THICH 1: Khi mét chi tiéu yéu cau phai thwc hién phép do phat xa gia véi thiét bj trong didu kién dwoc didu
ché, phai thiét 1ap d6 rong bing phan giai clia may phan tich phd dén mirc qui dinh chi tiéu ky thuat cia thiét bi.
Bwdc nhady tan, téc d6 quét cia may phan tich phé phai duwoc diéu chinh dé& duy tri mic nhidu nén thap hon
dwong gi¢i han va duy tri may phan tich phd trong diéu kién da dwoc hiéu chuén.

CHU THICH 2: Phép do cac mirc phat xa gia do hoat dong clia thiét bi & diéu kién CW co thé dugc thic hién véi
d6 réng bang phan giai, buoc nhay tan va toc do quét dé duy tri may phan tich phd & trang thai da hiéu chuan
trong khi van gitvr dwoc sw chénh Iéch gilta mrc nhiéu nén va dwdng gidi han toi thiéu Ia 10 dB.

CHU THICH 3: Do mtrc tin hiéu RF thap va viéc didu ché bang rong st dung trong thiét bi, cac phép do cong
suat RF blrc xa khéng chinh xac so véi cac phép do dan. Vi vay khi thiét bi co ang ten tich hop, nha cung cap
phai c6 trang bi bod ghép do dé& chuyén ddi tin hiéu birc xa thanh tin hiéu dan c6 két cudi tré khang 50 Q.

CHU THICH 4: Can do tin hiéu dan RF trong dwong cap dong truc 50 Q ndi vai may phan tich phd, ap dung tét
ca cac tan sb thap hon tan s6 hoat dong (néu thap hon 26,5 GHz). Diéu nay dé tranh cho tat cd cac dng dan
séng bén ngoai hoat ddng nhw mét bd loc théng cao.

2.2.6. Cac dac tinh cua may thu

a) Hiéu chuén chung

CHU THICH: Tha tuc nay d& hiéu chudn muc tin hiéu cla may thu (st dung cho phép do outbound (CRS - TS)
va inbound (TS — CRS)) st¥ dung cho cac phép do dic tinh may thu ciing nhw do dé&c tinh hé théng.

b) Muc dich

Pé hiéu chudn bwéc nhay gid twong tng véi mae tin hiéu cia may thu (RSL).
¢) Thiét bi do

May do va cdm bién cdng suét.

d) Céu hinh hiéu chuén

B
E ( Z 7 | ws ® ;
PPN . . i | A o A e y thu Bo
Bo diéu ché May phat —)‘ B0 suy hao bién d6i 1 Bo symo bién d6i 2 '—) can do Gii diéu ché
z X zZ
May tao mau Bo tach 16i

Mady do cong sudt

Hinh 11 - Cau hinh cho cac tha tuc hiéu chuan va do
d) Tha tuc hiéu chuén

Phai tat chirc nang ATPC hodc duy tri cong suét ra clia may phat khong ddi trong
sudt qua trinh hiéu chuan.

Thiét 1ap gia tri ctia bd suy hao 1 tai dau ra may phat B’(C’) dén gia tri hop ly (A1).
Bo cong suat thu dwoc tai dau ra X clia bo ghép va ghi lai gia tri nay (LX1). Ngat két
ndi tai diém B(C) ctia may thu can do va nbi may do cong suat vao. Thiét lap gia tri
cho b6 suy hao 2 trwéc may thu dén mot gia tri hop ly dé tao ra mirc cong suat nam
trong dai tuyén tinh ctia may do céng suat. Ghi lai cac thiét 1ap (A2) cho bd suy hao 2
cling nhu gia tri doc dwoc trén may do céng suat (LB). Nbi lai may thu vao diém B(C)
dén bd suy hao 2 ciing nhw ndi lai may do coéng suat vao diém X la dau ra cta bd
ghép. Méi lién hé gitra cac gia tri A1, LX1 va LB theo A2 tao nén sw hiéu chuén cla
phong th&r Hinh 11.

Thuc hién tha tuc hiéu chuan vai mét song mang dugc diéu ché hodc voi tat ca song
mang phat di trong diéu kién tai day du (theo cong bd clia nha cung cap thiét bi),
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chon cach dé hon. Trong trwérng hop thir nhat, tat (N-1) séng mang con lai (cua
CRS), con trwdong hep sau thi chia cong suat may phat tong cho N.

Dai mrc dau vao:

a) Yéu cau

Mtrc BER phai nhé hon 107 véi dai mirc diu vao Ién hon 40 dB.
b) Muc dich

Xac dinh rang may thu dap chi tiéu vé BER trong quy chuén trén toan bd dai murc
dau vao may thu.

¢) Thiét bj do
- Bo tao mau/bd tach 16i.
d) Céu hinh do

E

Bo diéu ché > Miy phat | May thu Bo

can do 7| Giai diéu ché

Bo suy hao bién ddi 2

Mady do cong sudt

Hinh 12 - Cau hinh phép do dai mirc dau vao
e) Tha tuc do kiém
Phai dam bao rang két qua do khong bi anh hwang bdi bat ky sy thay dbi nao clia
murc cOng suat ra may phat.
Hwéng tir CRS dén TS (Outbound)
N6i bd tao mau véi dau vao Z’ ciia may phat va ndi bod tach 16i véi dau ra Z cla may
thu.
Piéu chinh bo suy hao 1 va/hoac bd suy hao 2 sao cho mtrc tin hiéu tai diém B(C) la
mirc RSL toi thiéu, chi tiéu BER phai dwgc dap trng. Dieu chinh ca hai bd suy hao 1
va 2 sao cho mtrc tin hiéu tai diem B(C) la mirc RSL cwc dai, chi tiéu BER cling phai
dwoc dap wng.

May tao mau Bo tach 16i

Tinh toan chénh l&ch git)a mirc RSL cwc dai va cwc tiéu, d6 chinh la dai mirc dau
vao clia may thu.

Hwéng tir TS dén CRS (Inbound)
Xem 2.1.1.

2.2.7. Chat lwong cua hé théng
2.2.7.1. Dai mirc déng

a) Yéu cau

Dai mirc dong phai dd Ion dé duy tri chat lugng clia hé thong dudi cac mirc mat mat
dwong dan ma hé thong gap phai.

Dai mirc ddng ctia hé théng phai Ién hon 50 dB.
b) Muc dich
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Xac dinh hé thong co chirc nang ATPC dap (ng cac quy chuan vé BER trén mot dai
murc dau vao xac dinh.

¢) Thiét bi do

- May do céng suat, cdm bién cong suét;

- B0 tao mau/ Bo tach 16i.

d) C4u hinh do

Xem Hinh 12.

Phai ddm bao rang da bat chirc nang ATPC.

d) Thd tuc do

Thu tuc hiéu chudn xem 2.2.6.

N6i bd tao mau véi dau vao Z’ ciia may phat BB va néi bd tach 16i véi dau ra Z cla
may thu BB.

Diéu chinh bd suy hao 1 va/hodc bd suy hao 2 sao cho murc tin hiéu tai diém B(C) 1a
RSL cuec tiéu, ddng thdi phai dap trng cac chi tiéu vé BER. Diéu chinh ca hai bd suy
hao 1 va 2 sao cho mirc tin hiéu tai diém B(C) 1a RSL cuc dai, déng thoi phai dap
&ng cac chi tiéu vé BER.

Dai mirc dau vao dong duoc tinh bang dai mirc dau vao do duoc gitba mirc dau vao
may thu cwc dai va cuec tiéu, tang so véi cong bod va dai mre dieu khieén da do dwoc
cua ATPC va RTPC (xem 2.2.5.2).

2.2.7.2. BER nhw mdt ham ctia mdre tin hiéu dau vao may thu

a) Yéu cau

V&i mot tin hieu FDMA, cac mirc ngudng tin hiéu ‘déu vao may thu dé dat dwoc mot
muc BER cho trgc’yc, phu thuéc vao toc dd truyén dan va mwc diéu ché, sy phu
thuéc d6 dwoc thé hién trong cong thirc dwéi day:

P = x+10x log,,("bit rate"/ Mbit | s)

Gia tri ctiia x trong coéng thirc trén cho trong Bang 5.

Théng sb téc do bit (bit rate) & trén lién quan dén téc do truyén dan tai (payload) cla
tin hiéu FDMA can xem xét. V&i cac tuyén thong tin truyén dan lién tuc, vi du cac hé
théng FDD, téc dd bit lién quan dén kénh truyén dan mét chiéu (tr CRS dén RS
hodc tr RS dén CRS). Bdi véi cac tuyén théng tin truyén twong trng CRS dén RS va
RS dén CRS, vi du TDD thi téc do bit 1a tdng cia ca hai kénh truyén dan (tv BS dén
RS va RS dén BS).

Bang 5 - Cac gia tri cua x khi tinh toan ngwé'ng BER

Murc BER - <107 <10°
Trang thai diéu ché |
4 -93 dBm -89 dBm
8 -90 dBm -86 dBm
16 -87 dBm -82 dBm

Vi du, ngwdng mdrc tin hiéu vao may thu cho mét kénh 64 kbit/s trong hé théng FDD
cho trong Bang 6.
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Bang 6 - Ngwéng BER cho kénh 64 kbit/s trong hé théng FDD
Muc BER — <10? <10°

Trang thai diéu ché |

-105 dBm -101 dBm
-100 dBm -97 dBm
16 -95 dBm -92 dBm

b) Muc dich

Bé xac dinh cac mie tin hiéu thu dwgc theo ngwéng BER phai nam trong gidi han
clia quy chuan (tai mtrc t6i thiéu ctia hai mirc BER).

¢) Thiét bj do

- B tao mau/Bé tach 16i;

- May do cong suat va cdm bién cong suét.
d) Céu hinh do

- Xem Hinh 13.

d) Thad tuc do

Tht tuc hiéu chudn xem 2.2.6.

NGi dau ra cia b tao mau voi dau vao BB clia Tx. GUi tin hiéu dau ra BB clia Rx
den bo tach 16i. Sau d6 ghi lai duwdong cong BER bang cach thay doi mire tin hiéu thu
dwoc. Xac dinh rang RSL, twong rng v&i cac ngwdng BER nam trong gidi han quy
chuan.

Dbi v&i phép do outbound CRS phai hoat ddng trong diéu kién tai day du.

Déi v&i phép do inbound may thu clia CRS phai hoat dong trong diéu kién do nhuw
trong 2.1.1.1.

2.2.7.2.1. Mtrc BER nén cua thiét bij

a) Muc dich

Xac dinh rang mirc BER nén cua thiét bj thap hon giéi han trong quy chuan.
b) Thiét bj do

- Bo tao mau/ B6 tach 16i;

- May do cdng suét.

c¢) Cau hinh do

Xem Hinh 13.

d) Tha tuc do

Tht tuc hiéu chudn xem 2.2.6.

Tang mirc tin hiéu cha may thu dén murc nhw trong quy chuén va kiém tra tf( & 16i bit
trong khung th&i gian qui dinh, ty Ié 16i bit phai thap hon gia tri trong quy chuan.

Dbi v&i phép do outbound CRS phai hoat ddng trong diéu kién tai day du.
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Déi v&i phép do inbound may thu ctia CRS phai hoat dong trong diéu kién do nhuw
trong 2.1.1.1.

2.2.7.3. Pd nhay can nhiéu (bén ngoai)

Thu tuc do kiém sau day ap dung dé do dd nhay can nhiéu cho ca hai hwéng tir CRS
dén TS va nguoc lai.

Doi voi phép do tir CRS dén TS, t6i thiéu mét may phat Tx1 hoac Tx2 phai hoat dong
trong diéu kién té,i day du. Cac may thu khac cé thé hoat dong v&i chi moét tin hiéu
sdng mang, chi tiét xem trong 2.1.1.1.

Péi v&i phép do tir TS dén CRS didu kién va tai xem 2.1.1.1.

Phai thuc hién tat ca cac phép do xung quanh tan so trung tdm clia dai RF hodc trén
kénh RF do nha cung cap thiét bi cong bo.

2.2.7.3.1. Can nhiéu cung kénh
a) Yéu cau

Gi&i han cla can phiég cung kénh (bén ngoai) dwoc cho trong Bang 7, bang nay liét
ké cac gia tri S/l t6i thiéu (rng v&i suy gidm 1 dB va 3 dB tai cac mirc BER 102 va 10
®trong 2.2.7.2.

Bang 7 - D6 nhay can nhiéu cung kénh

Mcrc S/l cuwe tiéu
BER Suy giam Diéu ché 4 Diéu ché 8 Diéu ché 16
trang thai trang thai trang thai
1073 1dB 21 24 27
103 3 dB 17 20 23
10° 1dB 24 27 30
10° 3dB 20 23 26

C6 thé st dung mét trong hai phwong phap do duéi day.
Phwong phap 1:
» Muc dich

Xac dinh murc BER tai diém Z, ctia hé thdng can do, khong bi suy giam dwoi mirc
gi¢i han quy chuan khi c6 tin hiéu cung kénh.

> Thiét bi do

- Hai bd tao mau bit;

- May tach I5i;

- May do coéng suat, cdm bién coéng suét.
> Céu hinh do
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Bo diéu ché Tx1 7 Bo suy hao 1
E’ !

A !
Z, )

B6 tao mau E ;'
’ [N E
B (), —> 5
i A ohd Bo suy hao 3 < > Bo
| —> Boghép Méy thu 1™ ia1 diéu che
B(O)
)
B0 tao miu H 7z
VA :
y , ! ;V A 4 Mdy do

E 1 2
N . May d BER
Bo diéu ché > Tx 2 | v Bo suy hao 2 (;lgngo
Suét

Hinh 13 - C4u hinh phép do dé nhay can nhiéu cung kénh (bén ngoai)
> Thua tuc do

Khi thuc hién phép do nay ca hai may phat phai phat cung tan sé va dwoc diéu ché
v&i cac tin hiéu khac nhau cd cung dac tinh.

Biéu chinh b suy hao 1 dé thiét Iap murc tin hiéu, trong khi may phat Tx2 duoc dat &
ché d6 cho (standby) (mtrc tin hiéu bi bd qua trong khi hiéu chuan), ghi lai mic tin
hiéu x.

Mtrc tin hiéu tai diém B (C) cla hé thong duoc dat dén mirc gidi han thu twong
dwong véi mirc BER 10 theo quy chuan bang cach diéu chinh bé suy hao 3. Ghi lai
gia tri BER.

Bat may phat Tx2. Diéu chinh bd suy hao 2 sao cho murc C/l tai diém B(C) bang véi
murc trong quy chuan, ghi lai gia tri BER theo C/I nhw trong quy chuan. Gia tri BER
do dwoc phai nhd hon hodc bang gi¢i han trong quy chuan (dién hinh 1a 10°°).

Phwong phap 2:
» Muc dich

Xac dinh gia tri BER duy tri thap hon mirc quy chuén khi c6 mat nhiéu giéng nhuw tin
hiéu dwoc diéu ché trén cung kénh.

> Thiét bi do

- Hai bd tao mau;

- May tach 16i;

- May do va cam bién coéng suét.
> Cau hinh do

Xem Hinh 13.

> Thua tuc do

Ap dung tha tuc do nhw trén, khéng can d&t mie tin hiéu thu cao hon mdrc gi¢i han
RSL 1 dB va 3 dB ap dung véi mirc BER 10* nhw trong quy chuan dbi véi phép do
RSL khéng nhiéu. Piéu nay cé thé thuc hién dwoc bang cach thiét 1ap bd suy hao 3
mot cach phu hop.

Ghi lai mirc cong suat va thiét lap bo suy hao, kiém tra mirc BER phai nhd hon hodc
bang yéu cau trong quy chuan (dién hinh la 10°).
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2.2.7.3.2. Can nhiéu kénh 1an can
a) Yéu cau

Gi&i han cla can nrliéu kénh lan can (bén ngoai) dwoc liét ké trong Bang 8 ap dung
cho tin hiéu can nhiéu giong tin hiéu dwgc diéu ché, bao gom cac gia tri S/1 toi thieu
(rng Vi cac suy giam 1dB va 3dB tai cac mirc BER 102 va 10° cho trong 2.2.7.2.

Bang 8 - P nhay can nhiéu kénh lan can

Mdrc S/l cuc tiéu
BER Suy giam Diéu ché 4 trang | Diéu ché 8 trang | Diéu ché 16
thai thai trang thai
103 1dB -3 -3 -3
10 3 dB -7 -7 -7
10° 1dB 0 0 0
10° 3 dB -4 -4 -4

C6 hai phwong phap dé thwc hién phép do nay.
Phwong phap 1:
» Muc dich

Xac dinh mirc BER tai diém Z, ca may thu can do, duy tri thap hon quy chuén khi
cé mat nhiéu giong nhw tin hiéu dwgc dieu ché trén kénh Ian can.

> Thiét bj do

Nhuw trong phép do dd nhay can nhiéu cung kénh.

> C&u hinh do

Nhuw trong phép do do nhay can nhiéu cing kénh (xem Hinh 13).
> Thu tuc do

Tha tuc hiéu chuan va phwong phap do co ban xem 2.2.6 va 2.2.7.3.1. Tin hiéu gay
nhiéu tai vi tri kénh RF |an can v&i séng mang gan véi tin hiéu séng mang mong
mudn. Mc cda tin hiéu gay nhiéu gibng nhw tin hiéu gay nhiéu trong tha tuc do can
nhiéu cung kénh.

Kiém tra BER phai nhé hon hoac bang gia tri trong quy chuan (dién hinh 1a 10°).
Trong phép do nay nha cung cap phai cong bo bo tri séng mang trong kénh RF.

Phwong phap 2:
» Muc dich

Xac dinh gia tri BER duy ftri thé}p hon gi¢i han trong quy chuan khi c6 mé&t nhiéu
giong nhu tin hiéu dwoc diéu ché trén kénh lan can.

> Thiét bi do
- Hai bd tao mau;
- May tach 16i;
- May do va cam bién céng suét.
» Céu hinh do
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Xem Hinh 13.
> Thd tuc do

Ap dung thu tuc do phwong phap 1 nhw trén, khong can dat mac tin hiéu thu cao
hon mtre yéu cau 1 dB va 3 dB véi mirc BER 10™ nhw trong quy chuan. biéu nay co
thé thwc hién dwoc bang cach thiet Iap bé suy hao 3 mét cach phu hop.

Ghi lai mirc cong suat va thiét Iap bo suy hao, kiém tra mirc BER phai nhd hon hodc
bang yéu cau trong quy chuan (dién hinh la 10°).

2.2.7.4. Can nhiéu CW
a) Yéu cau

Déi v&i mét may thu hoat dong tai mirc RSL xac dinh ap dung cho ngwdng BER 10 ®,
viéc thém vao moét bo tao nhiéu CW tai mdc +30 dB so V@i tin hiéu mong mubn va tal
bat ky tan s nao 1én dén 2 GHz, ngoai trir cac tan sbé cach tan sbé trung tdm cla
kénh 1&én dén 450% khoang cach kénh ddng cuc (co-polar), khéng dwoc gay ra mot
sw suy giam hon 1 dB so v&i nguwdng BER.

Phép do nay duoc thiét ké dé xac dinh cac tan sé tai do may thu co thé c6 dap tng
gia, vi du tan so ao, hai cua bd loc may thu... Dai tan s6 do kiem thwc phai dwoc diéu
chinh phu hop.

Thuc hién phép do ca hai hwéng (outbound va inbound).
b) Muc dich

Phép do nay dé xac dinh céc tan so tai d6 may thu co dap (ng gia, vi du tan s do,
hai cia by loc may thu... Dai tan so ctia phép do phai phu hgp véi chi tiéu trong quy
chuan.

¢) Thiét bi do
- BO tao mau

May tach 16i;

B6 tao tin hiéu;

May do cdng suét, cdm bién céng suét.
d) Céu hinh do

Bo diéu ché > Tx1 | Bo suy hao 1
. B (C)

7’

B0 tao mau Pl
—> E)
A ohé B0 suy hao 3 < Bo
—>{ Boehép \7—/ My thu ™58 diu chef
B
V4
X

\ 4 My do
Bo tao tin hiéu N May do BER
cw I Bo suy hao 2 Cong
Sudt

Hinh 14 - Cau hinh phép do can nhiéu tap CW

d) Thad tuc do
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T&t dau ra cta bd tao tin hiéu, ap dung thi tuc hiéu chuan trong 2.2.6.

Tat may phat. Hiéu chuan bd tao tin hiéu CW trén dai tAn s yéu cau tai mic cao
hon mtrc tin hiéu x dB, \(é’i x la mirc tang cua tin hiéu CW so vé&i mire tin hiéu thu tai
mirc BER trong quy chuan (thwdng la 10%°).

Bat may phat Tx1.

Khéng djph BER kh(‘)‘ng vuot qua gia tri qho trong quy chuan khi bd tao tin hiéu quét
trén dai tan sO yéu cau tai mtre hiéu chuan, cd tinh dén cac bang ngoai trtr quy dinh
trong quy chuan.

Phai ghi lai bat ky tan sb nao gay ra BER vuot qua mire trong quy chuan. Tién hanh
hiéu chuan lai may do khi do tai cac tAn sb nay.

CHU THICH 1: Cé t‘he st dung bd tao tin hiéu theo buwédc mién 1a bwdc tan sb quét khong Ién hon 1/3 bang
théng clia may thu can do.

CHU THICH 2: Phép do nay co thé yéu cau s dung cac bd loc thong thép tai dau ra cta bd tao tin hiéu dé tranh
cac hai clia b6 tao tin hiéu lot trong bang tan clia may thu.

CHU THICH 3: Néu tdng thoi gian quét qua dai, chap nhan viéc hiéu chuadn mdc nhiéu tap CW tai (x + 3) dB va
tim kiém murc tdng BER cuwc dai (vi du 107 thay cho 10%). Néu mire tang BER curc dai bi vurot qua, tai bt ky diém
nao thi phai thwc hién phép do v&i budc quet thdp hon qua cac diém tan sb véi bd tao can nhiéu CW da hiéu
chudn tai mtrc x dB va yéu cau BER thap hon.

2.3. Giao dién giira thiét bi thué bao va mang

Bang 9 liét ké cac giao dién cho cac dich vy di¥ liéu va thqai khac nhau. Téi thiéu
phai cé mot trong cac giao dién nay hoat dong trong hé thong P-MP tuan tha theo
quy chuan nay.

Bang 9 - Cac loai giao dién

Giao dién Tiéu chuan tham chiéu

Giao dién thiét bi ciia ngwei dung

Twong tw (hai day) Khuyén nghi ITU-T Q.552 /EG 201 188

Twong tw (4 day + E&M) Khuyén nghi ITU-T Q.553

Cbng di lieu sb Khuyén nghi ITU-T G.703 cac xé-ri H, X va
\

Giao dién S téc dd co sé ISDN ETS 300 012
Giao dién U toc dd co s& ISDN Khuyén nghij ITU-T G.961

Giao dién Ethernet CSMA/CD ISO/IEC 8802-3
Giao dién mang
2 Mbit/s Khuyén nghi ITU-T G.70
Tuwong tv (2 day) Khuyén nghi ITU-T Q.552 /EG 201 188
Twong ty (4 day + E&M) Khuyén nghij ITU-T Q.553
Cbng dir liéu sb \Ijhuyén nghi ITU-T G.703 céac xé-ri H, X va

Giao dién S téc dd co sé ISDN ETS 300 012

Giao dién ISDN + thué bao twong | Khuyén nghi ITU-T G.964 V5.1
tr + duong thue rieng 2 Mbit/s Khuyén nghi ITU-T G.965 V5.2
EN 300 324

26



QCVN 46: 2011/BTTTT

EN 300 47
Giao dién U toc do co s& ISDN Khuyén nghi ITU-T G.961
Giao dién Ethernet CSMA/CD ISO/IEC 8802-3

3. QUY DPINH VE QUAN LY

Cac thiét bi v6 tuyén diém - da diém dai tan dwdi 1 GHz st dung truy nhap FDMA
thudc pham vi quy dinh trong dieu 1.1 phai tuén tha cac quy dinh ky thuét trong Quy
chuan ky thuat qudc gia nay.

4. TRACH NHIEM CUA TO CHUC, CA NHAN

Céc t6 chirc, ca nhan lién quan cé trach nhiém thwc hién cac quy dinh vé ching
nhan hop quy va cdng bb hop quy cac thiét bi vo tuyén diém - da diém dai tAn duwédi 1
GHz s dung truy nhap FDMA va chiju s kiém tra ciia co quan quan ly nha nuéc
theo cac quy dinh hién hanh.

5. TO CHU’C THUC HIEN

5.1. Cuc Vién thong va cac S& Thong tin va Truyén thong co trach nhiém t6 chirc
hwéng dan trien khai quan ly cac thiet bj vo tuyen diém - da diém dai tan dwdi 1 GHz
st dung truy nhap FDMA theo Quy chuan k§ thuat qudc gia nay.

5.2. Quy chudn nay dwoc ap dung thay thé tiéu chuan nganh ma s6 TCN 68-
236:2006 “Thiét bi vo tuyén diém - da diém dai tan dwdi 1 GHz st dung truy nhap
FDMA - Yéu cau ky thuat”.

5.3. Trong trwdng hop cac quy dinh néu tai Quy chuan ky thuat quoc gia nay co sw
thay doéi, bo sung hoac dugc thay thé thi thwc hién theo quy dinh tai van ban méi./.
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