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LOI NOI PAU

Tiéu chuan Nganh TCN 68 - 214: 2002 “Thiét bi VSAT - Yéu cau ky thuat (Bang
Ku)” duoc xay dung trén co s& chap thuan nguyén ven nhiing s ct ky thuat dung cho
quan ly doi véi thiét bi VSAT theo tai liéu TBR 28 (bang tan 11/12/14 GHz) cua Vién
Tiéu chudn hod Vién thong chau Au (ETSI).

Tiéu chuan Nganh TCN 68 - 214: 2002 do Vién Khoa hoc K§ thuat Buu dién (RIPT)
bién soan theo dé nghi ctia Vu Khoa hoc - Cong nghé va dugc Bo Buu chinh, Vién thong
ban hanh theo Quyét dinh s6 33/2002 ngay 31/12/2002.

Tiéu chudn Nganh TCN 68 - 214: 2002 duoc ban hanh duéi dang song ngit (ti€ng
Viét va ti€ng Anh). Trong trudng hop c6 tranh chip vé céch hiéu do bién dich, ban tiéng
Viét dugc 4p dung.

VU KHOA HOC - CONG NGHE
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THIET BI VSAT

YEU CAU KY THUAT
(Bang Ku)

(Ban hanh kém theo Quyét dinh s6 33/2002/QD-BBCVT ngay 31/12/2002
cua Bo truong Bo Buu chinh, Vién thong)

1. Pham vi ap dung
Tiéu chuian Nganh TCN 68 - 214: 2002 quy dinh cic yéu ciu k§ thuat thiét
yéu vé biic xa, cdc chic nang diéu khién, gidm sat va phuong phdp do kiém, 1am co
s& k§ thuat dé ching nhan hop chuin d6i véi thi€t bi VSAT hoat dong trong bang
tan Ku ctia dich vu thong tin qua vé tinh thudc quy dao dia tinh c¢6 do dan cach giira
c4c veé tinh 1a 3°.
Tiéu chudn nay chi d4p dung cho thiét bi VSAT hoat dong & cdc bang tin:
- Huéng mat dat - khong gian: tir 14,00 GHz dén 14,50 GHz;
- Huéng khong gian - mat dat: t 12,50 GHz dén 12,75 GHz va tir 10,70 GHz
dén 11,70 GHz.
Ghi chii 1:
boi véi cac tram VSAT st dung k§y thuat CDMA, cdac mic bic xa tap trong
tieu chudn phai duoc giam di mot luong 1a 10IgN (dBW) véi N 1a s6 luong 16n
nhat cua cac tram VSAT phat dong thoi (Khuyén nghi ITU-RS726);
Ghi chii 2:
D6i v6i cac tram VSAT sir dung trong hé thong vé tinh dan céach 2°, ciac mic
bic xa tap phai duoc giam di 8 dB so vé6i khi st dung hé thong vé tinh dan
cach 3° (Khuyén nghi ITU-RS728-1).

2. Tai liéu tham chiéu chuan
[1] ETS 300 673 (1996): "Radio Equipment and Systems (RES);
ElectroMagnetic Compatibility (EMC) standard for 4/6 GHz and 11/12/14
GHz Very Small Aperture Terminal (VSAT) equipment and 11/12/13/14
GH:z Satellite News Gathering (SNG) Transportable Earth Station (TES)
equipment".
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[2] CISPR 16-1 (1993): "Specification for radio interference measuring
apparatus and measurement methods,; Part 1: Radio disturbance and

immunity measuring apparatus’ (annex G: Validation of the open area
test site for the frequency range of 30 MHz to 1 000 MHz).

[3] TBR 28 (1997): “Satellite Earth Stations and Systems (SES); Very Small
Aperture Terminal (VSAT); Transmit-only, transmit/receive or receive-

only satellite earth stations operating in the 11/12/14 GH:z frequency
bands”.

3. Pinh nghia va chir viét tat
3.1 Dinh nghia
3.1.1 Thiét bi phu tro

Thiét bi dung dé€ két n6i v6i VSAT duoc coi 12 thiét bi phu trg néu thoa man

ba diéu kién sau:

a. Thiét bi dugc sir dung ciing v6i VSAT dé cung cap thém cdc tinh niang hoat
dong va/hoac diéu khién (vi du: dé md rong diéu khién tdi vi tri hodc dia
diém khéc).

b. Thiét bi khong thé sir dung dugc khi tach roi khoi VSAT, dé cung cép cic
chic nang cuia nguoi st dung.

c. Su vang mat cla thiét bi khong han ché su hoat dong ciia VSAT.

3.1.2 Trang thdi khong c6 song mang
Trang thai VSAT khong phat tin hiéu khi dugc phép cia CCMF.
3.1.3 Trang thadi c6 song mang
Trang thai VSAT phat tin hiéu khi duoc phép cia CCMF.
3.1.4 Chitc ndang gidm sdt va diéu khién tdp trung (CCMF)
Mot tap hop cdc phan tir chitc nang & muc hé thong dé diéu khién va gidm sdt
su hoat dong chinh xac cta toan bod VSAT trong mot hé thong.
3.1.5 Kénh diéu khién
Mot kénh hodc nhiéu kénh ma qua né VSAT nhan thong tin diéu khién tir
CCMF.
3.1.6 Do phdn biét phdn cuc chéo

Ti s6 cta tang ich dong cuc trén truc so vdi tang ich phan cuc chéo trong ciing

mot hudng tai mot tan s6 phat hoac thu.
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3.1.7 Kénh diéu khién ngoai

Mot kénh diéu khién duoc truyén boi mot mang VSAT thong qua cliing mot vé
tinh hoac mot vé tinh khac, nhung khong phu thudc giao thic bén trong cua hé
thong VSAT, hoic dugc truyén boi mang PSTN hoac nhiing phuong thitc khéc.
3.1.8 Kénh dap ing ngoai

Mot kénh dép tng dugc truyén boi mang VSAT thong qua ciing mot vé tinh
hoac vé tinh khac, nhung khong phu thudc giao thitc bén trong cua hé thong VSAT,
hodc duoc truyén boi mang PSTN hoac nhiing phuong thic khac.
3.1.9 Thiét bi trong nha

Phan cua thiét bi VSAT khong ndm ngoai troi. Thuong dugc lap dat trong nha
va dugc noi téi thi€t bi ngoai troi. Cap noi gita ching dugc coi 1a mot phan cua
thi€t bi trong nha.
3.1.10 Kénh diéu khién trong

Mot kénh diéu khién duoc truyén boi mang VSAT thong qua cling mot vé
tinh, dugc ding dé truyén dit liéu clia ngudi sur dung theo giao thic bén trong clia
hé thong VSAT.
3.1.11 Thiét bi ngoai troi

Phan cua thi€t bi VSAT lip dat & ngoai troi, duoc khai bdo boi nha san xuat
hoac dugc chi ra trong tai liéu cua nguodi st dung. Thiét bi ngoai troi thuong gom
ba phan chinh sau:

a. Phan hé anten dé bién déi trudng bic xa t6i dwa vao 6ng din séng va
nguoc lai.

b. Bo déi tan xuong LNB (khoi tap am thap) 1a mot thiét bi khuéch dai, véi tap
am noi rat thap, cac tin hiéu thu duoc & bang tan s6 vo tuyén (RF) va bién
d6i cac tin hiéu nay thanh cdc tin s6 trung gian.

c. Bo d6i tan lén va bo khuéch dai cong sudt dé bién doi tir tan so trung gian
thanh tan s6 vo tuyén (RF) va khuéch dai céc tin hiéu vo tuyén c6 mic thip
dé dua t6i phan hé anten.

3.1.12 Kénh dap vng
Mot kénh qua d6 VSAT phat thong tin giam sat t61 CCMF.
3.1.13 Bruic xa tap

Biic xa bat ky nam ngoai do rong bang danh dinh.
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3.1.14 Trang thdi cdm phdt

Trang thai CCMF khong cho phép VSAT phit.

3.1.15 VSAT phat

Mot VSAT c6 thé dugc str dung hodc 1a chi phat hodc 1a phat va thu.

3.1.16 T1 s6 dién dp truc

Ti s6 dién 4p truc cia mot anten tai tan sO phat hoac thu Ia ti s6 r dugc tinh
bang (X + 1)/(X — 1) v6i X 1a can bac hai cia XPD (khong tinh bang dB).

3.2 Chir viét tat

CC
CCD
CCE
CCMF
CMF
Cv
EIRP
EMC
EUT
FS
FSS
IF
LNB
MS
PSTN
RC
RE
RF
SMF
SMP
SMV
STE
VSAT
XPD

Kénh diéu khién

Cam diéu khién tap trung

Cho phép diéu khién tap trung

Chtic ning gidm sét va diéu khién tap trung
Chtic nang gidm sét va diéu khién

Bién diéu khién

Cong sudt biic xa dang huéng twong duong
Tuong thich dién tu

Thiét bi dugc kiém tra

Dich vu ¢6 dinh

Dich vu ¢6 dinh qua vé tinh

Tan so trung gian

Khoi tap am thap

Dich vu di dong

Mang dién thoai chuyén mach cong cong
Kénh dép ting

Truong hop thi€t lap lai

Tén sO vo tuyén

Giam sat trang thai hong

Giam sat trang thai dat

Bién tu giam sat

Thiét bi kiém tra chuyén dung

Thiét bi dau cudi c6 géc mao rat nho

Do phan biét phan cuc chéo
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4. Yéu cau ky thuat
4.1 Birc xa tap léch truc
4.1.1 Muc dich
Pé han ché muc nhiéu dén céc dich vu vo tuyén mat dit va vé tinh.
4.1.2 Yéu cdu

4.1.2.1 VSAT phat
1. VSAT khong duoc vuot qua cac gidi han cua cuong do truong nhiéu bic xa
trong khoang tan s6 tir 30 MHz dén 1 GHz, nhu quy dinh trong bang 1.
Bang 1 : Gidi han cuia cuong do truong biic xa
tai khodng cdch kiém tra bang 10m

Khoang tan sé, MHz Gigi han can dinh, dBpV/m
T 30 dén 230 30
Tl 230 dén 1000 37

Céc gi6i han thap hon phai d4p dung cho cic tin s6 chuyén tiép.

2. Khi VSAT & trang thai cdm phat, EIRP tap léch truc cia VSAT trong
khoang 100 kHz bat ky khong vugt qua cac giGi han trong bang 2 doi véi cac géc
léch truc 16n hon 7°.

Bdng 2: Gidi han ciia EIRP tap - trang thdi cdm phdt

Khoang tan sé, GHz Gigi han cua EIRP, dBpW
T 1,0 dén 10,7 48
T 10,7 dén 21,2 54
T 21,2 dén 40,0 60

Céac gi6i han thap hon phai d4p dung cho cic tin s6 chuyén tiép.

3. Yéu cau ap dung & ngoai do rong bang danh dinh cho ca hai trang thai c6
song mang va khong c6 song mang, EIRP tap 1éch truc cia VSAT trong khoang
100 kHz bat ky khong vuogt qua cac gidi han trong bang 3 doi véi cac goc léch truc
16n hon 7°.

Céac gi6i han thap hon phai d4p dung cho cic tin s chuyén tiép.

Trong bang tan tir 28,00 GHz t6i 29,00 GHz, d6i v6i mdi khoang 20 MHz bat
ky ma trong khoang d6 ¢6 mot hoac nhiéu tin hiéu tap vuot qué giéi han 67 dBpW,
khi d6 cong sudt ctia moi tin hiéu tap vuot qua giéi han phai dugc cong vao (tinh
bang W) va gid tri tong phai < 78 dBpW.
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Bang 3: Gioi han cua EIRP tap

Bing tan s6, GHz Gigi han cua EIRP, dBpW

Tir1,0 dén 3,4 49

Tu 3,4 dén 10,7 55

Tur 10,7 dén 13,85 61

T 13,85 dén 14,00 75

T 14,25 dén 14,65 75

Tl 14,65 dén 21,20 61

T 21,2 dén 40,0 67
Ghi chu: Cb thé: vUot qué gidi han nay trong bang tan cach tan sé séng mang khong
qua 50 MHz mién la méat @6 EIRP trén truc & tan s nay nhd hon mat do EIRP trén truc
cla tin hiéu (trong bang tan danh dinh) la 50 dB tinh bdng dBW/100 kHz.

Trong truong hgp VSAT hoat dong da song mang, cac gidi han trén dugc ap
dung cho tiig séng mang riéng khi dugc phat don 1é.
4. Cac gi6i han nay c6 thé 4p dung dugc cho VSAT hoan chinh bao gém cic
thi€t bi trong nha, ngoai troi va cap noi (it nhat [a 10m).
4.1.2.2 VSAT chi thu
1. VSAT khong vuot qua cac gidi han ctia cuong do trudng nhiéu bic xa trong
khoang tan s6 tir 30 MHz dén 1 GHz, nhu quy dinh trong bang 1.
2. EIRP tap léch truc ctia VSAT trong khoang 100 kHz bat ky doi véGi cac goc
léch truc 16n hon 7°khong duoc vuot qua cdc gidi han quy dinh trong bang 2.
3. Céc gi6i han nay c6 thé dp dung dugc cho VSAT hoan chinh bao gém cic
thiét bi trong nha, ngoai troi va cap noi (it nhat la 10m).
4.1.3 Kiém tra phu hop
Theo muc 5.1.

4.2 Biic xa tap trén truc doi voi VSAT phidt
4.2.1 Muc dich
Dé han ché miic nhiéu dén cdc dich vu vo tuyén vé tinh.
4.2.2 Yéu cdu
4.2.2.1 Yéu cau 1: Trang thai c6 song mang
Trong bang tan tir 14,00 GHz dén 14,50 GHz, mat do pho EIRP cua biic xa tap

& ngoai do rong bang danh dinh phai < (4 - 10IgN) [dBW] trong khoang 100 kHz
bat ky.

10
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Trong mot do rong bang bang 5 14an do rong bang chi€ém cd tam trén tan s
trung tam ctia séng mang, mat do pho EIRP cua biic xa tap & ngoai do rong bang
danh dinh phai < (18 - 101gN) [dBW] trong khoang 100 kHz bat ky.

Vé6i N 1a s6 lugng 16n nhat cua cac tram VSAT phat dong thoi tai cing mot
tan sO séng mang. S6 VSAT phat dong thoi khong duoc vuot qua 0,01% vé thoi
gian. Gia tri ctia N va nhitng di€u kién hoat dong ctia hé thong phai duoc nha cung
cap khai bao.

Trong truong hop VSAT hoat dong da song mang, cic gi6i han trén dugc ap
dung cho tiimg séng mang riéng khi dugc phat don 1é.
4.2.2.2 Yéu cau 2: Trang thai khong c¢6 s6ng mang va trang thai cAim phat

Trong bang tan tir 14,00 GHz dén 14,50 GHz mat do phd EIRP ctia biic xa tap
& ngoai do rong bang danh dinh phai < -21 dBW trong khoang 100 kHz bat ky.
4.2.3 Kiém tra phu hop

Theo muc 5.2.

4.3 Mdt do phdt xa EIRP léch truc (dong cuc va cuc chéo) trong bdng tir
14,00 GHz dén 14,50 GHz
4.3.1 Muc dich
Bao vé tuyén lén clia cac hé thong vé tinh khac.
4.3.2 Yéu cdu

EIRP 16n nhéit trong khoang 40 kHz bat ky trong do rong bang danh dinh ctia
thanh phan dong phan cuc theo hudng ® do tir truc bip chinh cua anten khong
duoc vuot qua cac giéi han sau:

33 - 25 1gd-101gN [dBW] v6i: 2,5° <D < 7°
12-10IgN [dBW] véi: 7°<®<9,2°

36 - 25 1gd-101gN [dBW] véi: 9,2° < ® < 48°
- 6-101gN [dBW] v6i: @ > 48°

Trong d6 @ 1a géc tinh bang do giita truc bip chinh va huéng xem xét, N 1a s6
luong 16n nhat cua tram VSAT c¢6 thé phat dong thoi trong cliing mot bang tan so.
N phai dugc khai bdo bdi nha san xuat.

Doi voi goc @ > 70° cac gia tri cho & trén c6 thé duoc ting t6i (4 — 10IgN)
[dBW] trong pham vi ciac géc ma doi v6i ching hé théng cung céap thuc t€ c6 thé
tao ra su tang tGi cdc muc cao do tran.

11
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D6i vé6i anten duoc thiét k& dé c6 tang ich léch truc nho nhat theo huéng quy
dao dia tinh, chi tiéu ciia ®@ trong khoang 2,5° va 20° chi can dat duoc trong khoang
+ 3% clia mot mat phang duoc chia doi boi truc bip chinh. Mat phing nay phai duoc
danh d4u va dugc nhan biét trén anten dé c6 thé hiéu chinh nd ti€p tuyén t6i quy
dao dia tinh. Tai d6 s€ c6 mot truc quay doc theo hodc song song véi truc bip
chinh, c6 thé diéu chinh véi do chinh x4c bing 0,5°. Anten phai c6 kha nang hiéu
chinh mat phang trén theo mat phang quy dao dia tinh.

Ngoai ra, EIRP 16n nhéit trong khoang 40 kHz bat ky trong do rong bang danh
dinh cua thanh phan phan cuc chéo theo huéng ® do bat ky tur truc bip chinh
khong dugc vugt qua cac gidi han sau:

23 — 25 Ig® — 10IgN dBW véi: 2,5 < d < 7°
+2 — 10IgN dBW véi: 7,0° < ® <9,2°

Trong d6, ® 1a gbc tinh bang do gitta truc bdp chinh va hudng xem xét; N 1a
s0 luong 16n nhat ctia VSAT c6 thé phdt dong thoi trong cling mot bang tan so.
N phai dugc khai bdo bdi nha san xuat.

4.3.3 Kiém tra phu hop
Theo muc 5.3.1 va 5.3.2.

4.4 D6 phan biét phdn cuc phat
4.4.1 Muc dich

Bao vé cac tin hiéu trén hudng phan cuc truc giao.
4.4.2 Yéu cdau

Do phan biét phan cuc cua hé thong anten trong bang tan phat phai 16n hon
cac gia tri trong bang 4 trong duong bién -1 dB cua bup chinh.

Bdng 4: Gigi han XPD phu hop vdi mdt do EIRP 1on nhdt

XPD, dB Mat do EIRP 16n nhat, dBW/4 kHz
28 >35
25 33

Phép noi suy tuyén tinh dugc 4p dung trong khoang giira cac gia tri néu trén.
Phuong phap tinh mat do EIRP 16n nhat theo muc 5.4.
Ghi chii: Mot s6 nha khai thdc vé tinh c6 thé yéu cdu chi tiéu cao hon.
4.4.3 Kiém tra phu hop
Theo muc 5.4.

12
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4.5 Triét song mang
4.5.1 Muc dich

Cam mot VSAT phat boi CCMF.
4.5.2 Yéu cdu

Khi song mang cua VSAT bi triét, VSAT phai & trong trang thai caAm phat va
mat do EIRP phai < 4 dBW trong khoang 4 kHz bat ky bén trong do rong bang
danh dinh.
4.5.3 Kiém tra phu hop

Theo muc 5.5.

4.6 Tuong thich dién ti
Theo ETS 300 673; TCN 68 - 192: 2000.

4.7 Dinh vi anten cho VSAT phadt
4.7.1 Muc dich

Bao vé cho céc tin hiéu tdi/tir cung vé tinh va cac vé tinh 1an can.
4.7.2 Yéu cdu
a. On dinh vi tri:

Trong di€u kién téc do gi6 bang 100 km/h, giat 130 km/h kéo dai trong 3
gidy, anten phai khong c6 bat ky ddu hiéu méo dang va khong can dinh vi lai.
b. Kha ning vé do chinh x4c cua diém dinh vi

Yéu cdu 1: Do chinh xdc ctia diém dinh vi bip chinh

Chan d& anten phai duy tri vi tri clia truc bip chinh anten véi do chinh xéc tot
hon doi vé6i géc 1éch truc do khi tang ich bap chinh giam di 1dB tai tan s6 bat ky
trong bang tan hoat dong cua thiét bi trén toan pham vi chuyén dich c6 thé clia goc
phuong vi va géc ngang clia anten.

Yéu cdau 2: Pinh huéng cta bup chinh khong d6i xiing

Yéu ciu nay ap dung cho cac anten c6 tang ich 1éch truc nho nhét theo huéng
clia qu§ dao dia tinh (Vi du: anten Elip). Mat phiang duoc chia doi boi truc bip
chinh va vi tri ¢6 d06 1éch truc nho nhat phai duoc danh diu trén anten. Tai d6 phai
12 mot truc quay doc theo hodc song song véi truc bup chinh, ¢6 thé diéu chinh véi
do chinh xdc bang 0,5°. Anten phai c6 kha nang diéu chinh mat phang nay theo
huéng mit phang quy dao dia tinh.
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c. Kha nang diéu chinh géc phan cuc tuyén tinh

Khi sir dung phan cuc tuyén tinh, géc phan cuc phai c6 thé diéu chinh lién tuc
it nhat trong khoang 180°. Phai c6 kha ning c6 dinh gbc phan cuc anten phat v6i do
chinh x4c it nhat 1°.

4.7.3 Kiém tra phu hop

Theo muc 5.6.

4.8 Gidm sdt va diéu khién doi véi VSAT phdt
4.8.1 Tong qudat

Céc chic nang diéu khién va gidm sat t6i thiéu sau phai dugc sir dung & VSAT
dé giam thi€u kha nang cdc VSAT c6 thé hinh thanh phét va gay nhiéu cho cac hé
thong khac.

Trong di€u kién hong héc bat ky, khi VSAT dang bi cdm phét thi mat do EIRP
khong dugc vuot qua nhitng giGi han cho trang thai cdm phat quy dinh & muc 4.1,
4.2 va4.s.

4.8.2 Cdc chiic ndng diéu khién va giam sdt (CMF)

Thiét bi VSAT phai thuc hién hai nhém chitc nang CMF sau:

a. Cac chiic nang giam sat: Cac chiic nang nay bao gom toan bd nhiing phép
kiém tra va thdm tra ma VSAT thuc hién dé nhan biét cic tinh trang bat
thudng c6 thé anh hudng x4au dén cdc hé thong khac.

Két qua tong hop clia céac phép ki€ém tra va tham tra duoc dat trong mot bién
chic nang cé tén la bién tu giam sat (SMV). Cac trang thai ctia bién nay la "dat"
va "hong'".

Trang thdi ctia SMV c6 thé thay déi nhu 12 két qua ctia cdc su kién sau:

- Su kién giam sat trang thai dat (SMP).

- Su kién giam sat trang thai hong (SMF).

Céc tinh huéng gin vé6i viéc nhan cdc thong bdo dan dén nhiing su kién nay
duoc quy dinh trong muc 4.8.3.

b. Céc chiic niang diéu khién: Cac chifc nang nay duoc két hop v6i CCMF dé cam
va cho phép phat tr mot VSAT riéng.

Cac chiic nang nay duogc phan anh trong trang thai cia mot bién chic nang cé
sén trong moi VSAT c6 tén 1a bién diéu khién (CV). C4c trang thdi clia bién nay 1a
"cho phép" va "cam".

CV ¢6 thé thay d6i nhu 12 két qua cua cac su kién sau:

- Cam diéu khién tap trung (CCD).

- Cho phép diéu khién tap trung (CCE).

14



TCN 68 - 214: 2002

Céc tinh huéng gin véi viéc nhan cac thong bdo dan dén nhiing su kién nay
duoc quy dinh trong muc 4.8.4.

Bén canh céc chic nang diéu khién va gidm sat, VSAT cén phai c6 trang thdi
khong phat dugc diéu khién sau khi khdi dong thiét bi ddu cu6i (déng ngudn dién).

VSAT cho phép su can thiép cua ngudi diéu hanh cuc bo c6 thé bao gébm chiic
nang thiét 1ap lai thiét bi dau cudi ma khi dugc kich hoat thi tao nén mot su kién
thi€t 1ap lai (RE).

Su két hop cia SMV va CV hinh thanh nén 4 trang thdi ma VSAT c¢6 thé ¢,
theo quan di€ém gidm sat va diéu khién. C4c trang thai d6 1a:

- Khong cung cép dich vu;

- Kiém tra;

- Du phong;

- Cung cap dich vu.

Hinh 1 chi ra so d6 chuyén déi clia 4 trang thai. Viéc xir Iy hoat dong cta
VSAT (doi v6i giam sét va diéu khién) trong méi trang théi nay duoc quy dinh tai
muc 4.8.1.2.

O trang thdi "cung cap dich vu", cac su kién SMF va CCD c6 thé duoc xir 1y
nhu RE dé thiét 1ap VSAT ¢ trang thdi "khong cung cip dich vu".

0 trang thai "khong cung cép dich vu", su kién CCE dau tién va cac su kién
CCE sau d6 c6 thé duoc bd qua.

Khi VSAT phat mot s6 séng mang cé tan s6 khac nhau, mot mo hinh trang
thdi cia VSAT nhu mo t4 & phan trén c6 thé dugc gin vao mot hoidc nhiéu séng
mang. Cac su kién sau d6 dugc dp dung cho phan hé gin vdi séng mang cu thé
hoic cdc séng mang cu thé, chit khong phai 12 toan bo hé thong VSAT.
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Bat ngudn

E - ~Q
cc CCE (Cha y 2)
N\,

S~

CCD

Khéng cung cap
dich vu

RE, CCD

CCE Cung cép

dich vu

Dy phong

Chay 1: o) trang thai "cung cép dich vu", su xuét hién ctia mét SMF va/hoac CCD
c6 thé dan dén su chuyén trang thai vé trang thai "khong cung cap dich vu".

Chu y 2: G trang thai "khoéng cung cép dich vu", su xudt hién I8n d4u tién va tat ca
cac lan sau d6 clia su kién CCE c6 thé dudc bd qua.

Hinh 1: So do chuyén trang thdi chiic ndng diéu khién va gidm sdt ciia VSAT

4.8.1.2 Yéu cau doi véi céac trang thai

Trang thai "kiém tra" phai 4p dung khi SMV "hong" va khi CV "cho phép". O
trang thdi "kiém tra" VSAT khong duoc phép phit.

Trang thai "khong cung cap dich vu" phai d4p dung khi SMV "hoéng" va khi
CV "khong cho phép". 0 trang thai "khong cung cap dich vu" VSAT khong duoc
phép phat. Trang thai nay phai c6 sau khi bat nguon hoac thiét lap lai.

Trang thai "du phong" ap dung khi SMV "dat" va khi CV "khong cho phép".
0 trang thai "du phong" VSAT khong dugc phép phat.

Trang thai "cung cap dich vu" ap dung khi SMV "dat" va khi CV "cho phép".
0 trang thai "cung cap dich vu" VSAT duoc phép phat.

Trong céc trang thai "khong cung cdp dich vu", "ki€m tra", "du phong" nhiing
yéu cau doi vé6i "trang thai cam phat" dugc quy dinh tai cic muc 4.1, 4.2 va 4.5.
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4.8.2 Cadc kénh diéu khién

4.8.2.1 Muc dich

Cac kénh diéu khién duoc ding dé thu thong tin diéu khién tir CCMF.
4.8.2.2 Yéu cau
a. Yéu cau 1:

VSAT phai c6 it nhat mot kénh diéu khién v6i CCMF. Cic kénh diéu khién
phai 1a cac kénh diéu khién bén trong hoic cdc kénh diéu khién bén ngoai.

Loai kénh diéu khién phai dugc khai bdo bdi nha san xuat.

Ghi chii 1: Su c6 mat va so lugng cua cac kénh diéu khién bén ngoai khong
nam trong pham vi cua tiéu chuén nay.

Ghi chii 2: Mot s6 nha khai thdc vé tinh c6 thé yéu cdu su c¢6 mit cua céc kénh
diéu khién bén trong.

b. Yéu cau 2 doi vé6i kénh/cdc kénh diéu khién bén trong:

VSAT phai gidm sit hoat dong ctia phan hé thu kénh diéu khién cua né (Vi
du: kha nang khod doi véi tin s6 séng mang thu, giai di€u ch€, giai ma hod va thu
thong bao tr CCMF).

Su hu hong ctia phan hé thu kénh diéu khién trong khoang thoi gian 16n hon
30 s phai d4n dén két qua 1a su kien SMF va su chuyén déi trang thdi phd hop phai
xay ra khong cham hon 33 s sau khi c6 hu hong.

c. Yéu cau 3 doi véi kénh/cac kénh diéu khién bén trong:

VSAT phai luu gitt trong bo nhé khé xod hai ma nhan dang duy nhat:

- M3 nhan dang cta kénh/cac kénh diéu khién ma né dugc phép thu, va

- Mi nhan dang VSAT khi kénh diéu khién duoc thu boi hai VSAT trd lén.

Su hong thu va hong x4c nhan ma nhan dang ki€ém tra hop 1é trong khoang
thoi gian < 60 s, phai din dén két qua 1a su kién SMF. Su chuyén déi phit hop vé
trang thai phai xay ra khong cham hon 63 s sau khi c¢6 hu hong.

VSAT phai c6 kha nang thu, thong qua mot kénh diéu khién hogp 1€ bat ky, céc
thong bao dugc dinh dia chi téi VSAT chita CCD va CCE.

Yéu cau 4 d6i véi kénh/cac kénh diéu khién bén ngoai:

VSAT phai c6 kha nang két n6i c6 dinh hodc theo yéu cau t6i CCMF dé thu
céac thong bao tu CCMF c6 chua thong tin CCD va CCE.
4.8.2.3 Kiém tra phit hop

Theo muc 5.7.2.
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4.8.3 Cdc chiic ndng tu giam sdt

Dé dam bao tat ca cdc phan hé cia VSAT dang hoat dong chinh x4c trong qua
trinh phat. Cac chic nang tu gidm sat ma VSAT phai c6 la:

- Giam sat bo xu ly;

- Giam sat phan hé phat;

- Xac nhan phat cia VSAT.

Su thdm tra thanh cong trong moi diéu kién phai din dén két qua Ia su kién SMP.

Hu hong trong bat ky diéu kién nao phai dan dén két qua 1a su kién SMF. Cic
chic nang giam sat phai dugc thuc hién & tit ca cac trang thai cia VSAT.
4.8.3.1 Giam sat bo xur ly
4.8.3.1.1 Muc dich

Dé dam bao VSAT c6 thé cam phat trong trudng hop hu hong bo xir 1.
4.8.3.1.2 Yéu cau

VSAT phai két hop chitc nang gidm séat bo xir 1y véi méi bo xtr 1y cta né lién
quan t6i diéu hanh vé luu luong va cac chifc nang gidm sat va diéu khién.

Chiic nang gidm sit bo x{r 1y phai thim tra su hoat dong chinh x4c cuia phan
cting va phan mém cua bo xur 1y.

Su phat hién mot 16i ctia bo xtr 1y bang chic nang gidm sit bo xu 1y trong
khoang thoi gian khong vuot qua 30s phai dan dén két qua la su kién SMF. Su thay
d6i phi hop vé trang thai phai xay ra khong cham hon 33s sau khi c6 hu hong.
4.8.3.1.3 Kiém tra phi hop

Theo muc 5.7.3.
4.8.3.2 Giam sat phan hé phat
4.8.3.2.1 Muc dich

Dam bdo cho VSAT c6 thé cam phat trong trudng hop c6 16i cia phan hé phat.
4.8.3.2.2 Yéu cau

VSAT phai giam sat su hoat dong cua phan hé tao tan s6 phat ctia no.

Hu hong ctia phan hé tao tan s6 phat trong mot khoang thoi gian khong vuot
qua 5 s phai din dén su kién SMF. Su thay déi phit hop vé trang théi phai xay ra
khong cham hon 8 s sau khi bat dau c6 hu hong.

4.8.3.2.3 Kiém tra phi hop
Theo muc 5.7.4.
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4.8.3.3 Xac nhan phat cuia VSAT

Doi voi VSAT sir dung kénh/cac kénh diéu khién trong, c6 hai phuong phap
dé x4c nhan phét cia VSAT dang dugc thu chinh x4c 1a:

- X4c nhan phat thong qua CCMF theo muc 4.8.3.3.1.

- X4c nhan phét thong qua tram/cac tram thu theo muc 4.8.3.3.2.

Doi v6i VSAT sir dung kénh/cdc kénh diéu khién trong, it nhit mot trong hai
phuong phap nay phai dugc st dung.

D6i v6i VSAT str dung kénh/céc kénh diéu khién ngoai, 4p dung theo muc
4.8.3.3.3.
4.8.3.3.1 X4ac nhan phat cia VSAT thong qua CCMF

4.8.3.3.1.1 Muc dich

Dam bao cho VSAT phét ndm trong su kiém sodt va phét chinh xac bang cach
yéu cau VSAT giri CCMF mot hoac nhiéu thong bao trang thai.
4.8.3.3.1.2 Yéu cau

Khi VSAT 6 trang thai "cung cép dich vu" va khi thu mét "thong bao tham do
trang thai" tr CCMF thong qua kénh diéu khién, VSAT phai phat mot "thong bdo
trang thai". Thong bdo trang thai ¢ thé dugc phdt mot cach tuan tu boi VSAT ma
khong can tac dong thém tr CCMF.

Thong bao trang thai phai dugc phat thong qua mot kénh dap tng trong.

Ghi chii: Thong bdo trang thai duoc CCMF sir dung dé tham tra su hoat dong
chinh xac ctia VSAT.
4.8.3.3.1.3 Kiém tra phit hop

Theo muc 5.7.5.1.

4.8.3.3.2 X4ac nhan phat cia VSAT do tram/cac tram thu

4.8.3.3.2.1 Muc dich

Pam bao VSAT phat chinh xac qua viéc thong bao cho VSAT biét phat cua n6
dang dugc thu chinh x4c tai tram/c4c tram thu.

Ct 10 phut trong khi phat, VSAT phai thu dugc it nhat mot "thong bao xac
nhan phat" dé€ chi rd phat ciia VSAT dang duoc thu tai tram/cdc tram thu.
4.8.3.3.2.2 Yéu cau

Néu VSAT khong thu dugc "thong bao xac nhan phat" trong khoang thoi gian
16n hon 10 phit sau moi 1an phat bat ky, phai dan dén két qua 1a su kién SMF va su
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n

chuyén dai trang thai phit hop phai xay ra khong cham hon 11 phit ké tir "thong
bdo xac nhan phat" cuoi cung.
4.8.3.3.2.3 Kiém tra phi hop

Theo muc 5.7.5.2
4.8.3.3.3 X4c nhan phat doi voi VSAT st dung kénh/cac kénh diéu khién ngoai
4.8.3.3.3.1 Muc dich

Dam bdo cho VSAT phét ndm trong su kiém sodt va phét chinh xac bang cach
yéu cau VSAT gui t6i CCMF mot hoic nhi€u thong béo trang thai.
4.8.3.3.3.2 Yéu cau

Khi VSAT & trang thai "cung cép dich vu" va khi thu mét "thong bao tham do
trang thdi" thong qua kénh/cdc kénh diéu khién, VSAT phai ddp lai bing mot
"thong bdo trang thai".

"Thong béo trang thai" sé:

- Duoc phat qua mot kénh ddp dGng ngoai chita nhitng gia tri vé EIRP va cic

tan s6 mang duoc gan cia VSAT, hoac
- Puogc phat qua mot kénh dap ung trong. 0 truong hop nay, "thong bao trang
thdi" duoc CCMF sir dung dé tham tra su phat chinh x4c cua VSAT.

4.8.3.3.3.3 Kiém tra phii hop

Theo muc 5.7.5.3.
4.8.4 Thu cac lénh ty CCMF

Muc nay nhdm quy dinh nhitng diéu kién ma VSAT phai thoda man dé duoc
phép phat.
4.8.4.1 Thong bao cam

4.8.4.1.1 Muyc dich

Dé tham tra kha nang cAm VSAT phat khi thu dugc mot thong bdo CCD tir
CCMF.
4.8.4.1.2 Yéu cau

Thong bao CCD thu duge tir CCMF phai dan dén két qua la su kién CCD va su
thay dai trang thai phi hop phai xdy ra trong khoang 3 s.
4.8.4.1.3 Kiém tra phi hgp

Theo muc 5.7.6.
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4.8.4.2 Thong bao cho phép

4.8.4.2.1 Muc dich

Dé tham tra kha nang VSAT duoc phép phét khi thu duoc mot thong bao CCE
tt CCMF.
4.8.4.2.2 Yéu cau

Thu dugc thong bao CCE tit CCMF phai dan dén két qua la su kién CCE.
4.8.4.2.2 Kiém tra phi hop

Theo muc 5.7.7.
4.8.5 Dong nguon dién/thiét ldp lai
4.8.5.1 Muc dich

Dé dam bao cho VSAT c6 trang thai khong phat duoc diéu khién sau khi dong
nguon cua thiét bi, hoic khi ¢6 thiét 1ap lai dugc thuc hién bdi nguoi diéu hanh cuc
bo khi chic nang nay duogc cai dat.
4.8.5.2 Yéu cau

Sau khi "déng nguon dién" VSAT phai & trang thai "nging cung cap dich vu".

Sau khi thuc hién viéc thiét 1ap lai d6i v6i VSAT, RE phai xir Iy dé dua VSAT
vé trang thai "khong cung cép dich vu" trong khoang 3s.

Ghi chii: D€ 161 khoi trang thdi "khong cung cap dich vu" hoic trang thai "du
phong", VSAT can thu mot thong bdo CCE tir CCMF. Thong bdo CCE nay ¢ thé:

- Pugc yéu cdu bdi VSAT thong qua kénh diéu khién ngoai khong duoc

truyén tai boi ciing mot mang VSAT , hoic
- Puoc CCMF gtri di mot cach déu din thong qua mot kénh diéu khién trong,
hoac

- Thong qua mot kénh diéu khién ngoai trong cing mot mang VSAT.

Phuong thic thu CCE duoc thuc hién theo thiét ké.
4.8.5.3 Kiém tra phit hop

Theo muc 5.7.7.

5. Cac phuong phap kiém tra

Céc gia tri vé do khong dam bao cta phép do gian v6i moi tham s6 clia phép
do dugc ap dung cho moi trudng hop ki€m tra trong tiéu chudn nay. Do khong dam
bao ctia phép do khong dugc vugt qua cac gia tri dua ra trong bang 5 va bang 6.
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Bdng 5: Do khong dam bdo ciia phép do

Tham sé cua phép do Do khong dam bao
Tan s6 vo tuyén +10 kHz
Coéng suéat RF +0,75dB
Tap truyén dan +4dB
Tap blc xa +6dB
Tang ich trén truc clia anten +0,5dB
Do phan biét phan cuc +2dB

Bdng 6: Do khong ddm bdo ciia phép do doi voi

mau do thi tang ich ciia anten

Quan hé cua ting ich véi ting ich Do khéng dam bao, dB
trén truc cla anten, dB
<-3 +0,3
T -3 dén —20 +1,0
Tl -20 dén -30 +2,0
Tl -30 dén —40 +3,0

Dé thuc hién cac phép do thir, can sir dung céc thiét bi kiém tra chuyén dung
(STE) do nha ché tao hodc nha cung cap hé thong cung cap. Nhiing thiét bi ki€ém tra
nay la dic thu cho timg hé thong cu thé nén c6 thé khong cung cap cdc yéu ciu do
chi tiét trong tiéu chudn. Tuy nhién, nhitng nguyén tic co ban sau cdn dam bao:

- Néu VSAT yéu cdu thu mot séng mang c6 diéu ché tir vé tinh dé phat, khi d6
phai ¢6 bo tri do thir dic biét dé mo phong tin hiéu cua vé tinh, cho phép
VSAT phat dé do dugc céc tham s6 phat.

- Bat ky mot dic trung ndo cta cach b6 tri do thir dac biét nay c6 thé anh
hudng truc ti€p hoac gian ti€p dén cac tham s6 do phai dugc chi rd bodi nha
san xuat.

Moi kiém tra véi trudng hop c¢6 séng mang phai duoc thuc hién khi mdy phat

c6 cong sudt phat va toc do burst phat 16n nhat theo khai bao ctia nha san xuat.

Néu EUT 1a mot VSAT c¢6 nhitng sira déi thuoc vé phan cing va/hodc phan
mém duoc thuc hién bdi nha san xuat cho cdc phép kiém tra nay, thi tai lieu ddy da
vé nhitng stra d6i nhu vay phai dugc cung cap dé ching to ring nhitng stra doi s&
mo phong ding diéu kién ki€ém tra duoc yéu ciu. Nhitng stra d6i nay phai duoc
cung cap dé cho phép VSAT hoat dong ma nhitng dic tinh chil yéu cuia n6 khong bi
thay doi.
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Anten khong dugc phép quay quanh truc bip chinh ctia né.
Moi dac tinh k¥ thuat va nhitng diéu kién hoat dong duoc khai bdo cuia nha
san xuat phai dugc dua vao trong bao cdo do.

5.1 Birc xa tap léch truc
Nhitng kiém tra doi v6i yéu cau 3 ctia VSAT phét (muc 4.8.2.2) duoc gidi han
cho trudong hop c6 song mang.

5.1.1 Phuong phdp do thu

Mot EUT c¢6 anten 1a mot VSAT véi anten cuia nd, bao gom céc thiét bi trong
nha va ngoai troi dugc két noi bang cdp 10 m. Mot EUT khong cé anten 1a mot
VSAT c¢6 anten dugc thdo roi, bao gom céc thiét bi trong nha va ngoai troi ndi téi
miit bich clia anten bang cdp it nhit 1a 10 m. Cép néi gitta cdc thiét bi trong nha va
ngoai troi phai 1a cing mot loai theo khuyén nghi clia nha ché tao cé trong s tay
lap dat. Loai cdp sur dung phai dugc dua vao trong bdo cdo do.

Thiét bi trong nha phai dugc két cudi vé6i cac trd khang phi hop tai cdc cong
mat dit néu nhu khong ¢6 thiét bi thich hop dugc két néi t6i cac cong d6 theo yéu
cau cua nha san xuat.

Dai véi céc tan s6 tGi 80 MHz, anten do phai 14 mot dipol can bang ¢6 do dai
bang do dai cong hudng ctia 80 MHz va phai thich Gng véi phido bang mot thiét bi
chuyén déi phtt hogp. Nhitng do dac véi anten bang rong c6 thé thuc hién duoc néu
vi tri do thir dugc chudn hod phi hop vé6i nhiing yéu cdu cua CISPR N°16-1.

Doi v6i cac tan so trong khoang tir 80 MHz dén 1 GHz, anten do phai 1a mot
dipol can biang cong hudng theo do dai. Nhitng do dac véi anten bang rong c6 thé
thuc hién dugc néu vi tri do thir dugc chudn hod phit hop véi nhiing yéu cau cta
CISPR N°16-1.

Do6i v6i nhiing tan s6 cao hon 1 GHz, anten phai 1a mot bo bic xa loa véi cac
dac tinh ting ich/tan s6 da biét. Khi duge dung dé thu, anten va hé thong khuéch
dai dugc két hop nao dé phai c¢6 dap tng bién do/tan so trong khoang + 2 dB cua
céc dudng cong chuin suét trong khoang tin s6 do duoc quan tam d6i vdi anten.
Anten dugc 1ap dit trén bo gd c6 thé cho phép né st dung phan cuc ditng hodc phan
cuc ngang tai do cao xac dinh.
5.1.1.1 Tai céc tan so6 t6i 1 GHz
5.1.1.1.1 Vi tri do thtr

Po thir phai duge tién hanh hoac 1a & vi tri do thir ving md, mot khoang ban
doi hoac mot khoang khong doi. Cac mic tap am bién phai thap hon it nhat 6 dB so
vGi giGi han cua nhitng phat xa khong mong muon tuong tng.
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Vi tri do thir ving m& 12 mat phang, khong c6 day treo & trén va nhiing ciu
tric phan xa gin d6, du rong dé cho phép dit anten tai khoang cdch do x4c dinh va
c6 su tach biét thoa dang giita anten, thiét bi do thlr va cac cau tric phan xa theo
yéu cau cua CISPR N°16-1.

Dai véi vi tri do thir ving md va khoang ban doi, mot tim nén bang kim loai
phai duoc dat trén mat dat tu nhién va bao phu it nhat 1m bén ngoai vanh dai cta
EUT tai mot dau va it nhat 1m doi véi anten do & dau kia.

Khoang cach gitta EUT va anten do 1la 10 m. Mot hé so ti 1é nghich cua 20
dB/decac phai dugc diung dé chuén lai dit lieu do duoc theo khoang cach do xac
dinh. Can luu y khi do dac nhiing thiét bi do thlr 16n khoang 3 m tai cac tin s6 gan
30 MHz (do hiéu ting truong gan).
5.1.1.1.2 May thu do

May thu do can c6 cac dac trung sau:

- Dép tng v6i tin hiéu séng hinh sin bién do khong déi phai duy tri trong
khoang +1 dB su6t khoang tan so lién quan.

- Tach so6ng can dinh phai duogc st dung trong khoang do rong bang -6 dB cua
120 kHz.

- Maiy thu phai hoat dong & muc thap hon 1 dB doi v6i diém nén
(compression point) trong qua trinh do thi.

5.1.1.1.3 Tha tuc do

- EUT phai 1a mot VSAT c6 anten hoac thich hgp hon 1a mot VSAT khong c6
anten nhung c¢6 mat bich clia anten dugc noi véi mot tai gia.

- EUT phai 6 trang thai c6 song mang.

- EUT phai dugc quay 360° va, trir trudng hop trong mot khoang khong doi,
do cao chia anten do thay ddi dong thoi tir 1m dén 4m & phia trén mat phang
dat.

- Toan bd nhitng biic xa tap da duoc nhan dang phai dugc do va dugc ghi
nhan vé tin sO va miic.

5.1.1.2 Tai céc tan s6 16n hon 1 GHz

Do rong bang phan giai clia mdy phan tich phé phai duoc thiét 1ap t6i do rong
bang do xac dinh. Néu do rong bang phan giai khac v6i do rong bang do xac dinh,
viec hiéu chinh do rong bang phai duoc thuc hién d6i vdi tap bang rong kiéu
tiéng on.
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Dboi v6i EUT c¢6 anten, do thir phai thuc hién & hai cép cho ca hai truong hgp
¢6 song mang va khong c6 s6ng mang:

Thu tuc a: Nhan dang cédc tin s6 quan trong cta biic xa tap.

Thu tuc b: Po cic mic cong sudt biic xa cua bic xa tap da dugc
nhan dang.

boi véi EUT khong c6 anten, do thir phai thuc hién & ba cap cho ca hai truong
hop c6 s6ng mang va khong c6 song mang.

Thu tuc a: Nhan dang cédc tin s6 quan trong cta biic xa tap.

Tht tuc b: Do cac miic cong suét biic xa clia buic xa tap da duge nhan dang.

Thu tuc c: Do biic xa tap truyén dan bic xa thong qua mét bich cua anten.

5.1.1.2.1 Nhan dang céc tan s6 quan trong cta bic xa tap

5.1.1.2.1.1 Vi tri do thu

Nhan dang cédc tan s6 phat xa tit EUT phai dugc thuc hién hoac 1a trong mot
khoang khong doi, vi tri do thir ving m& hoac mot khoang ban doi véi anten do thir
gan v6i EUT va tai cing do cao tng véi tam thé tich cua EUT.
5.1.1.2.1.2 Thu tuc do

a. EUT phai & trang thai khong c6 song mang (cac dau cudi chi thu phai &
trong diéu kién hoat dong binh thudng).

b. Dadi v6i EUT c¢6 anten, biip chinh cuia anten phai ¢ goc ngang bang 7° va
doi v6i EUT khong c6 anten thi mat bich anten phai két cudi bang mot tai
gia.

c. Céac may thu phai quét theo bang tan trong khi EUT quay tron.

d. EUT phai duoc quay 360° va tin so cua cdc tin hiéu tap bt ky phai dugc ghi
nhan dé xem xét sau ndy.

e. Doi v6i EUT c6 anten, do thir phai duge 1ap lai véi anten do & phan cuc truc
giao.

f. Dai voi thiét bi ¢6 kha nang phat, kiém tra phai lap lai & trang théi c6 séng
mang khi phat mot séng mang c6 diéu ché & cong suat 16n nhat.

5.1.1.2.2 Do cac miic cong sudt biic xa cta buc xa tap dugc nhan dang

5.1.1.2.2.1 Vi tri do thir
Trong qua trinh do bic xa tap can chu y: phai thuc hién & vi tri do thir khong
c6 vat phan xa. Vi du: vi tri do thir ving m&, khoang ban doi hoac khoang khong doi.
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5.1.1.2.2.2 Thu tuc do thir

26

Anten thay thé

B6 tao
tin hiéu

Mayphan | | o o g VSAT |-~
tich phd T
Anten do EUT §

Hinh 2: So do do biic xa tap J tdn sé cao hon tdn so cdt
doi voi EUT ¢6 anten

Anten thay thé

>_ B6 tao
tin hiéu

&

- VSAT <=7

May phan N Tai
tich phd o loc kiém tra

Anten do EUT §

Hinh 3: So do do biic xa tap ¢ tdn s6 cao hon tdn sé cdt
doi voi EUT khong cé anten

a. B0 tri do thir nhu trong hinh 2 va hinh 3.
b. EUT phai duoc lap dat sao cho céc thiét bi duoc tach biét khoang tir 1 m dén

2 m véi thiét bi trong nha & do cao tir 0,5 m dén 1 m trén mot ban quay. Cap
noi phai duoc dd bang vat liéu phi kim loai & do cao khoang tir 0,5 m dén
1 m. Theo bd tri do thir trong hinh 2, bip chinh cta anten c6 goc nging
bang 7° va dugc dinh huéng tach khoi quy dao dia tinh hoac duoc han ché
biang cdch bo tri cdc panen hap thu RF theo huéng d6. Ddi v6i nhitng anten
duoc thiét k& dé c6 tang ich léch truc nhd nhat theo huéng mat phang quy
dao dia finh, mat phang chita phan cit 16n hon cuia bip chinh phai duoc dat
thang diing.

. Anten do phai dat cich EUT mot khoang nhat dinh, Vi du: 3, 5, 10 m, thich

hop véi vi tri do thir. Anten do phai dugc diéu chinh vé do cao va EUT quay,
trong diéu kién séng mang thich hop, dé c6 duoc ddp tng 16n nhat trén may
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phan tich phé tai mdi tin s6 tap da duoc nhan dang, mitic d4p ung nay phai
duoc ghi lai. Viéc diéu chinh do cao ctia anten do s& khong 4p dung khi st
dung khoang khong doi. Anten do khong dugc vao vung hinh nén 1éch truc
7° quanh huéng biip chinh.

d. Su khao sat phai lap lai véi anten do & phan cuc truc giao va muac dap Gng
duoc ghi lai mot cach tuong tu.

e. EUT phai dugc thay bang anten thay thé, anten nay dugc néi véi mdy phat
tin hiéu. Cac truc bip chinh ctua cac anten do va anten thay thé€ phai dugc
dong chinh. Khoang cédch giita cdc anten nay xac dinh theo budc c).

f. Céc anten do va anten thay thé phai duoc dong chinh theo phan cuc nhim tao
ra dap tng 16n hon gitta EUT va anten do & cac budc c) va d).

g. Tin hiéu dau ra cua bo tao tin hiéu phai duoc diéu chinh sao cho miic thu
bang v6i miic biic xa tap 16n nhat dugc ghi nhan trude dé.

h. Miic ra cua bo tao tin hiéu dugc ghi lai. EIRP cua bic xa tap 12 gid tri tong
tinh bing dB cta tin hiéu dau ra bo tao tin hiéu va tang ich dang huéng ciia
anten thay thé trir di suy hao cuta cdp noi.

5.1.1.2.3 Do biic xa tap truyén dan tai mat bich cua anten

5.1.1.2.3.1 Vi tri do thtr
Khong ¢6 yéu ciu vé vi tri do th.
5.1.1.2.3.2 Thu tuc do

B gheép
EUT Tai

B6 loc dém

May phan tich ph&

Hinh 4: So do do biic xa tap truyén dan

a. So d6 do nhu hinh 4. D€ bao vé may phan tich phd trong khi van dam bao
sai s0 do cén thiét, n€u sir dung bo ghép va bo loc dém phai diéu hudng va
chudn ching vé tan s6 séng mang phat.

b. Khoang tdn sO tir tdn sO cat cta 6ng dan séng ctia EUT t6i 40 GHz phai
dugc xem xét dé kiém tra bic xa tap khi & trang thai c6 séng mang tai mic
cong suat 16n nhat va diéu ché chudn.
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c. D€ c6 EIRP tap léch truc, tang ich phat 16n nhét clia anten do tai tAn s6 phat
xa khong mong muén da nhan dang, v6i cdc goc léch truc 16n hon 7° phai
dugc cong thém vao mat do cong sudt do dugc va cac hé sé hiéu chinh va
ghép duoc tinh vao két qua. Néu dugc su dong y clia nha san xuat, két qua
ung voi truong hop xau nhat (vi du: 8 dBi doi vé6i cac goc 1éch truc 16n hon
7% duoc dung thay cho tiang ich 16n nhat cta anten tai tAn s6 phdt xa khong
mong muon da nhan dang.

d. Kiém tra phai duoc lap lai, d6i véi thiét bi c6 thé phat, & trang thdi khong c6
song mang.

5.2 Biic xa tap trén truc doi voi VSAT phit
5.2.1 Phuong phdp kiém tra

5.2.1.1 Vi tri do

Khong ¢6 yéu ciu vé vi tri do th.
5.2.1.2 Phuong phép do thu
5.2.1.2.1 Téng qut

Doi v6i VSAT khong thé do duoc ¢ mit bich anten hodc khong duoc su nhat
tri ciia nha san xuét, moi do thir phai thuc hién véi anten do.

Poi v6i VSAT c6 thé do & mat bich anten hoiac dugc su nhat tri clia nha san
xuat, moi do thir thuc hién tai mat bich anten.

5.2.1.2.2 Phuong phap do tai mat bich cua anten

B gheép
EUT Tai

B6 loc dém

May phan tich ph&

Hinh 5: So doé do biic xa tap trén truc tai mdt bich anten

a. So d6 do nhu hinh 5. D€ bao vé cho may phan tich pho trong khi vin dam
bao sai s6 do can thiét, n€u sir dung bo ghép va bo loc dém phai di€u hudng
va chudn ching vé tan s6 séng mang phat.

b. EUT phai phiat mot séng mang dugc di€u ché lién tuc, hodc tai toc do burst
16n nhat, ¢6 tdm & tan sO sat véi gidi han dudi cia bang tan hoat dong cua
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EUT. EUT phai hoat dong & mtc EIRP 16n nhat. Bang tan tir 14,00 GHz dén
14,50 GHz phai dugc khao sit.

c. Do su gin ké ctia séng mang, do rong bang phan giai clia mdy phan tich pho
phai duoc thiét 1ap v6i do rong biang do bang hoidc xap xi 3 kHz. Néu do
rong bang do khac vé6i do rong bang duoc chi dinh, hiéu chinh do rong bang
dugc 4p dung dé phu hop véi biic xa tap bang rong kiéu tiéng on.

d. D€ c6 EIRP tap trén truc, tang ich phdt cua anten phai duoc cong thém vao
trong moi két qua do trén va cac hé s6 hiéu chinh dugc tinh vao két qua.
Tang ich cta anten dugc do theo muc 5.3.1.2 tai tin sO sat vGi tan s buc
xa tap.

e. Cac phép do tir budc b) dén budc e) phai duoc lap lai véi tan s6 phat & trung
tam cua bang tan cong tac.

f. Cac phép do tir budc b) dén e) phai duoc lap lai véi tan s6 phat sat giGgi han
trén ctia bang tan cong tac cua EUT.

g. Kiém tra phai lap lai & trang thdi khong c6 séng mang.

h. Kiém tra phai lap lai & "trang thai cAm phat".

5.2.1.2.3 Phuong phip do bang mot anten do

Anten thay thé

B6 tao
tin hiéu

B6 tao
.. 1 Boloc VSAT
tin hiéu

Anten do EUT

Hinh 6: So dé do biic xa tap trén truc bang anten do

a. BO tri so d6 do theo hinh 6.

b. EUT phai duogc lap dat sao cho cac thié€t bi dugc tdch biét khoang tir 1 m
dén 2 m véi thiét bi trong nha & do cao tir 0,5 m dé€n 1 m trén mot ban quay.
Cép n6i phai duoc dd bang vat liéu phi kim loai & do cao khoang tir 0,5 m
dén 1 m.

c. Do rong bang phan giai cia mdy phan tich phé phai duoc thiét lap véi do
rong bang do xdc dinh hodc gin nhat c¢6 thé. Néu do rong bing phan giai
khac vé6i do rong bang do xac dinh, hiéu chinh do rong bang phai dugc thuc
hién cho buc xa tap bang rong kiéu ti€ng 6n.

29



TCN 68 - 214: 2002

d.

m.

n.

EUT phai phat mot song mang dugc diéu ch€ lién tuc, hoac tai toc do burst
16n nhat, ¢6 tim & tan sO sat véi giéi han dudi cta bang tan hoat dong cua
EUT. EUT phai hoat dong & miic EIRP 16n nhat. Bang tan tir 14,00 GHz dén
14,50 GHz phai dugc khao sat va moi tin so biic xa tap phai duoc ghi lai.

Do su gan ké clia séng mang, do rong bang phan giai cia mdy phan tich phé
phai duoc thiét lap véi do rong bang do biang hodac xdp xi
3 kHz. Néu do rong bang do khac v6i do rong bang duoc chi dinh, hi¢u
chinh do rong bang duoc 4p dung dé phut hop vdi biic xa tap bang rong ki€u
tiéng on.

Anten do phai dat cich EUT mot khoang nhét dinh, vi du: 3, 5, 10 m, thich
hop véi vi tri do thir, va phai dugc dong chinh véi anten EUT vé tin so phat.
Anten do phai diéu chinh dugc vé do cao va EUT quay, trong diéu kién séng
mang thich hop, dé c6 dugc dap ting 16n nhat trén mdy phan tich pho tai moi
tan soO tap da dugc nhan dang, mitc ddp Gng nay phai dugc ghi lai. Viéc diéu
chinh do cao cua anten do s€ khong ap dung khi st dung khoang khong doi.
EUT phai duoc thay bang mot anten thay thé. Anten nay dugc ndi véi may
phat tin hiéu. Cac truc bip chinh cta cic anten do va anten thay thé phai
duoc dong chinh. Khoang cach gitta cac anten phai 1a khoang cach dugc xac
dinh & budc f).

Céc anten do va anten thay th€ phai dugc dong chinh theo phan cuc nham
tao ra dap tng 16n hon gitta EUT va anten do.

Tin hiéu d4u ra ctia bo tao tin hiéu phai dugc diéu chinh sao cho mic thu
biang v6i miic biic xa tap 16n nhat dugc ghi nhan trude dé.

Miic ra ctia bo tao tin hiéu phai dugc ghi lai. EIRP ctia bic xa tap trén truc
1a gid tri tong tinh bing dB cua tin hiéu d4u ra bo tao tin hiéu va ting ich
dang huéng ciia anten thay thé trir di suy hao clia cép noi.

Cac budc kiém tra tir d) t6i j) phai duoc lap lai vé6i tdn s6 phdt & diém giita
cuia bang tan cong tac.

Céc bué6c kiém tra tir d) t6i j) phai dugc lap lai v6i tdn s6 phat sat v6i giGi
han trén clia bang tan cong tac cua EUT.

Kiém tra phai duoc lap lai ¢ trang thdi khong c6 séng mang.

Kiém tra phai duoc lap lai ¢ "trang thdi cAm phat".

5.3 Madt do phat xa EIRP léch truc trong bdang

Mat do phat xa EIRP léch truc (dong cuc va cuc chéo) trong bang tan tir 14,00
GHz dén 14,50 GHz.
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5.3.1 Phuong phdp do thu
Dé x4c dinh EIRP léch truc cin biét mat do cong suat phat va do thi bitc xa
phat clia anten. D€ biét d6 thi bitc xa can phai x4c dinh dugc tang ich phat clia anten.
Cac thu tuc do sau phai thuc hién:
a. Mat do cong suat dau ra phat (ABW/40 kHz);
b. Tang ich phat ctia anten (dBi);
c. C4c do6 thi biic xa phat cua anten (dBi);
5.3.1.1 Mat do cong suat dau ra phat
Cong suat dau ra phat duoc xdc dinh 1a cong suat 16n nhat dugc truyén lién tuc
tir thiét bi phat t6i mat bich anten.
5.3.1.1.1 Vi tri do
Khong ¢6 yéu ciu vé vi tri do th.

5.3.1.1.2 Phuong phép do

B gheép
EUT Tai

May phan tich phé

Hinh 7: So do mdt do cong sudt dau ra phdt

a. So do do theo hinh 7.

b. Véi s6ng mang dugc di€u ché bang mot chudi bit gia ngau nhién, cong suat
16n nhat dugc cap t6i mit bich cta anten phai duoc tinh baing dBW/40 kHz.
Hé s6 ghép cua bo ghép tai tin s6 do va suy hao cua bo thich tng dng dan
séng phai duoc tinh todn. P9 rong bang phan gidi cia may phan tich pho
phai dugc thiét 1ap & do rong bang do yéu cau. Néu do rong bang phan giai
khac v6i do rong bang yéu cau, khi dé6 hiéu chinh do rong bang phai duoc
thuc hién.

5.3.1.2 Tang ich phat ctia anten
5.3.1.2.1Téng quat

Tang ich phét cua anten duoc xdc dinh bang ti s6 tinh bang dBi clia cong suat
cap cho mot anten chuén, Vi du: mot bo bitc xa dang huéng trong khong gian biét
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lap trén cong suat cap cho anten dang dugc xem xét, sao cho ching tao dugc cuing
mot muic cuong do truong tai cing mot khoang cach & cuing mot huéng. Néu khong
c6 chi dan dac biét, tang ich dugc xét doi v6i hudng c6 biic xa 16n nhat.

Trong ki€ém tra nay, ETU duoc coi 1a mot phin cua thiét bi ngoai troi bao
gom anten va mat bich anten. Anten gom: bd/cac bo phan xa, bo ti€p soéng, cic
thanh chong va mdt bd phan chira thi€t bi dién cung véi bo ti€p song dugc dat tai
diém hoi tu cta anten.
5.3.1.2.2 Vi tri do thir

Do thir dugc ti€n hanh hodc 13 trén mot vi tri ki€ém tra trudng xa ngoai troi
hoidc 1a mot khoang cdch kiém tra thu nho. Tuy nhién, néu cong nghé ciia bo phan
tich chuyén déi nhitng do dac trudng gan thanh nhitng két qua cla trudng xa duoc
chiing minh 1a da chinh xéc cho ca hai vi tri kiém tra thi c6 thé thuc hién do anten
trong trudong gan. Cac hé thong do thir hoan toan tu dong c6 thé dugc sir dung, mién
la két qua do dugc dam bao du chinh xac theo nhitng yéu cau ctia phép do.

5.3.1.2.3 Phuong phép do

Anten thay thé
d May || Mayve
thu do XY
B6étao [ | May phat /@»
tin hiéu kiém tra
Anten do EUT

Hinh 8: So doé do tdang ich phdt ciia anten

a. So d6 do nhu hinh 8, EUT n6i t6i may thu do. Mot tin hiéu ¢6 ti 1€ véi vi tri
clia gbc quay tir co cau chuyén dong/servo phai dua vao truc X va miic tin
hiéu tir may thu do phai dua vao truc Y ctia may vé.

b. Mot tin hiéu do thir c6 tan s6 14,250 GHz phai dugc phat tir mdy phat kiém
tra qua anten do. Mat phang E phdi 12 thang ding. Truc bip chinh anten cla
EUT phai duoc dong chinh vdi truc bip chinh anten ctia may phat kiém tra.
Kinh phan cuc anten ciia EUT phai dugc quay va diéu chinh sao cho mat
phing E trung v6i mat phang E clia anten mdy phét kiém tra.

c. EUT phai dugc dong chinh d€ c¢6 tin hiéu thu 16n nhét va mdy vé X - Y phai
dugc diéu chinh dé c6 gia tri doc 16n nhat trén bi€u do.

d. EUT phai duoc dich chuyén theo géc phuong vi mot goc bang 10°.
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e. Do thi do ¢6 duoc khi dich chuyén EUT theo huéng nguoc lai (so v6i diém
ban dau) mot goc phuong vi bang 10°, mdy vé ghi lai cdc két qua.
f. EUT phai duoc thay bang mot anten thay th€ va mic tin hiéu thu dugc 1a 16n
nhat.
g. Muc thu nay dugc ghi lai trén may vé X - Y.
h. Anten thay thé phai duoc quay theo géc phuong vi nhu cac bude d) va e).
i. Tang ich ciia EUT dugc tinh nhu sau:
Ggyr=L, -L,+C
V6i Ggyp: Tang ich ctia EUT (dBi);
L,: Muc c6 dugc v61 EUT (dB) ;
L,: Mitc c6 duoc véi anten thay thé (dB);
C: Tang ich chudn cua anten thay th€ tai tin s6 kiém tra (dBi).
j. Céc budc ki€m tra tir ¢ dén i phai duoc lap lai & tan s6 14,005 GHz.
k. Cac buéc kiém tra tir ¢ dén i phai dugc 1ap lai ¢ tan s6 14,495 GHz.
1. Cédc buée kiém tra tir b dén k c6 thé dugc thuc hién déng thoi.

5.3.1.3 D0 thi bic xa phat ctia anten

5.3.1.3.1 Téng quat
Do thi biic xa phat cta anten 1a d6 thi vé quan hé cta cudng do trudng theo
goc dinh hudng bai anten tai mot khoang cach co dinh tir anten.

Trong ki€ém tra nay, EUT duoc coi 1a mot phin cua thiét bi ngoai troi bao
gém anten va mat bich. Anten gdm: bo/cdc bo phan xa, bo ti€p song, cac thanh
chong va mot bo phan chita thiét bi dién cuing vé6i bo tiép séng duge dat tai diém
hoi tu cua an ten.
5.3.1.3.2 Vi tri do thtr

Kiém tra phai thuc hién hoac 1a tai vi tri kiém tra trudng xa & ngoai troi hoic

1a khoang cach kiém tra thu nhd (xem muc 5.3.1.2.2).

5.3.1.3.3 So d6 do

Botao | | May phat | May || Mayve
tin hiéu kiém tra _i/' thu do X-Y

Anten do EUT

Hinh 9: So do do do thi biic xa phdt ciia anten
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5.3.1.3.4 D6 thi bic xa dong cuc - theo géc phuong vi

a.

So d6 do theo hinh 9, trong d6 EUT dugc n6i v6i mdy thu do (xem phén a
muc 5.3.1.2.3).

Tan so cua tin hiéu do: 14,250 GHz.

Tin hiéu kiém tra dugc 14y tir mdy phat kiém tra qua anten do. Mat phang E
ban dau phai 1a thang diing. Truc bip chinh anten cia EUT phai duoc dong
chinh véi truc biip chinh ctia anten mdy phat ki€ém tra. Diéu chinh chinh xdc
mat phang phan cuc phai duoc thuc hién thong qua quan sat mic phan cuc
chéo nho nhat (tinh chinh).

EUT phai dugc déng chinh dé c6 duoc tin hiéu thu 16n nhat va mdy vé X - Y
phai duoc diéu chinh dé c6 gid tri doc 16n nhat trén biéu do.

EUT phai dugc dich chuyén theo géc phuong vi t6i -180°.

f. Do d6 thi phat c6 duoc bang cdch dich chuyén EUT theo gbc phuong vi tir -

180° dén +180°, may vé ghi lai cdc két qua.

Cac budc tir d) dén f) phai dugc lap lai & tan so: 14,005 GHz.

Céc budc tir d) dén f) phai dugc lap lai & tan s6: 14,495 GHz.

Cac budc tir b) t6i h) c6 thé dugc ti€n hanh dong thoi.

Céc budc tir d) t6i i) phai duoc lap lai v6i mat phang E clia tin hiéu kiém tra
phan cuc ngang. T4n s6 cua tin hiéu kiém tra phai 1a: 14,250 GHz. Kinh
phan cuc anten ctia EUT phai duoc quay va dugc di€u chinh sao cho miit
phang E trung v6i mat phang E cla anten mdy phdt kiém tra. Diéu chinh
chinh x4c mat phang phan cuc phai dugc thuc hién thong qua quan sat mitc
phan cuc chéo nho nhat (tinh chinh).

5.3.1.3.5 Do thi biic xa dong cuc - theo gbc nging
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Xem budc a) muc 5.3.1.3.4.

Xem budc b) muc 5.3.1.3.4.

Xem budc ¢) muc 5.3.1.3.4.

Xem budc d) muc 5.3.1.3.4.

EUT phai dugc dich chuyén theo goc ngang vé -1°.

Do d6 thi phat bing cdch dich chuyén gbc ngang cua ETU tir -1° dén +70°,
may v€ ghi lai cac két qua.

Xem buéc g) muc 5.3.1.3.4.

Xem buéc h) muc 5.3.1.3.4.

Xem budc 1) muc 5.3.1.3.4.
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j. Cédc budc tir d) t6i i) phai duoc lap lai v6i mat phang E clia tin hiéu kiém tra
nam ngang. Tan sO cua tin hiéu kiém tra phai 1a: 14,250 GHz. Truc bip
chinh cua anten cua EUT phai dugc dong chinh véi truc bip chinh ciia may
phat ki€ém tra. Kinh phan cuc anten cia EUT phéi quay va diéu chinh sao
cho mat phang E truc giao véi mat phang E cha anten mdy phat kiém tra.
Diéu chinh chinh x4c mat phang phan cuc phai duoc thuc hién thong qua
quan sat muc phan cuc chéo nho nhét (tinh chinh).

5.3.1.3.6 D6 thi biic xa phan cuc chéo - theo géc phuong vi

a. Xem budc a) muc 5.3.1.3.4.

b. Xem budéc b) muc 5.3.1.3.4.

c. Tin hiéu kiém tra 14y tir may phat kiém tra qua anten do. Mat phing E ban
dau phai 1a thang ding. Truc bdp chinh anten ctia EUT phdi duoc dong
chinh vdi truc bip chinh clia may phdt kiém tra. Kinh phan cuc anten clia
EUT phai dugc quay va diéu chinh duoc sao cho mat phang E clia né truc
giao v6i mat phang E clia mdy phdt kiém tra. Diéu chinh chinh x4c mat
phang phan cuc phai dugc thuc hién thong qua quan st mitc phan cuc chéo
nho nhat.

d. Dé diéu chinh may v& X - Y dua ra miic doc 16n nhat trén bi€u d6 phai st
dung bién phdp chén tin hiéu thu dong cuc.

e. EUT phai duoc dich chuyén theo géc phuong vi t6i -10°.

f. Do d6 thi phat bing cach dich chuyén EUT theo gbc phuong vi tir -10° dén
+10°, mdy v& ghi lai céc két qua.

g. Xem budc g) theo muc 5.3.1.3.4.

h. Xem budc h) theo muc 5.3.1.3.4.

1. Xem budc 1) theo muc 5.3.1.3.4.

j. C4c budc kiém tra tir d) t6i i) phai duoc lap lai véi mat phang E cia tin hiéu
kiém tra phan cuc ngang. T4n s6 cta tin hiéu kiém tra phai 1a: 14,250 GHz.
Truc bip chinh anten cua EUT phai dugc dong chinh véi truc bip chinh cua
mdy phat kiém tra. Kinh phan cuc anten cia EUT phai dugc quay va diéu
chinh sao cho mat phang E clia né 1a truc giao v6i mat phing E clia may
phat kiém tra. Viéc hiéu chinh chinh x4c mat phang phan cuc phai duoc thuc
hién thong qua quan sat mitc phan cuc chéo nho nhat.

5.3.1.3.7 Do thi buc xa cuc chéo - theo géc nging
a. Xem budc a) muc 5.3.1.3.4.
b. Xem budéc b) muc 5.3.1.3.4.
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Xem budc ¢) muc 5.3.1.3.6.
Xem budc d) muc 5.3.1.3.6.
EUT phai dugc dich chuyén theo géc phuong vi t6i -1°.

-0 a0

Do d6 thi phdt bing céach dich chuyén EUT theo gbc phuong vi tir -1° dén
+10°, mdy vé& ghi lai cic két qua.

g. Xem budc g) theo muc 5.3.1.3.4.

h. Xem budc h) theo muc 5.3.1.3.4.

1. Xem budc 1) theo muc 5.3.1.3.4.

J. Xem budc j) theo muc 5.3.1.3.6

5.3.2 Tinh todn két qua

Nhitng két qua phai duoc tinh toan qua viéc dua ra mot “mat na” véi cac gidi
han quy dinh theo muc tham chi€u bing tong clia mat do cong suat ddu ra phat va
tang ich clia anten. Mitc tham chiéu nay phai duoc dit tai diém 16n nhét ctia cic d6
thi c6 duoc tir viec do do thi biic xa phat, dé khang dinh rang mat do EIRP léch truc
nam trong mat na, phit hop véi yéu cau ky thuat.
5.4 Do phan biét phan cuc phat.
5.4.1 Tong quat

Xem muc 5.3.1.3.1.
5.4.2 Phuong phdp kiém tra

Xem muc 5.3.1.3.2.

5.4.2.1 Phuong phéap do

Botao | | May phat | May || Mayve
tin hiéu kiém tra _i/' thu do X-Y

Anten do EUT

Hinh 10: So do do do phdn biét phdn cuc phdt

a. So d6 do theo hinh 10, EUT ndi véi may thu do. Mot tin hiéu ¢6 ti 1& véi vi
tri cia géc quay tir co cau chuyén dong/servo phai dua vao truc X va mifc tin
hiéu tir may thu do phai dua vao truc Y ctia may vé.

b. Tan so6 kiém tra 1a 14,250 GHz.
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c. Mat phang E ban ddu phai 12 thiang ding. Truc bip chinh anten ciia ETU phai
dugc dong chinh véi truc bip chinh anten clia mdy phat ki€ém tra. Kinh phan
cuc anten cua ETU phai dugc quay va dugc diéu chinh dugc sao cho mat
phing E clia n6 trung v6i mat phiang E clia anten may phat kiém tra. Su hiéu
chinh chinh x4c ctia mat phang phan cuc duoc thuc hién thong qua viéc quan
sat muc phan cuc chéo nho nhat.

d. Mic dong cuc trén may thu do phai dugc ghi lai.

e. EUT phai dugc quay theo géc phuong vi va géc ngiang vé huéng nguoc lai
cho dén khi mic thu dugc trong moéi truong hogp giam di
1,0 dB. Cac g6c nho nhit va 16n nhét theo géc phuong vi (A, A,) va goc
ngang (E,,, E,,) ting v6i su giam tang ich dong cuc 1 dB phai duoc ghi lai.
G6c phuong vi phai thiét 1ap & 0° va goc ngang phai thiét 1ap & mic 50% cua
E,,. EUT phai duoc quay theo géc phuong vi theo mdi huéng cho dén khi
muc thu dugc bi giam di so véi mic 6 bude d 1a -1 dB. G6c nho nhét va goc
16n nhat (A ;, A ) Gng véi su giam tang ich dong cuc -1 dB tai géc nging
bang 50% cua E, , phai duoc ghi lai. G6¢c phuong vi phai thiét 1ap & 0° va géc
ngang phai thiét lap bang 50% ctia E;,. EUT phai dugc dich chuyén theo
gbc phuong vi theo méi huéng cho dén khi mic thu duoc giam di so véi
miic & bude d) bang -1 dB. Géc nhd nhat va géc 16n nhét (A, A ) tuong
ting vdi su giam tang ich dong cuc -1 dB tai géc nging bang 50% cua E,,
phai ghi lai. G6c nging va géc phuong vi phai duge thiét 1ap bang 0°. Anten
kiém tra phai duoc quay 90° quanh truc bip chinh ctia n6 dé thu thanh phéan
cuc chéo.

f. EUT phai duoc dich chuyén dé c6 thanh phan cuc chéo theo géc phuong vi
tr A, t6i A ,, may v&€ X - Y ghi lai ti s6 clia mic & bude d) va mic tin hiéu
cuc chéo thyc tir may thu do.

g. EUT phai duoc diéu chinh t6i géc ngang biang 50% cua E, ;. EUT phai duoc
dich chuyén dé c6 thanh phan cuc chéo theo géc phuong vi tir A , t6i A ,,
may vé X - Y ghi ti s6 cua mic & budc d) va mic tin hiéu cuc chéo thuc tir
may thu do.

h. EUT phai dugc diéu chinh t6i géc nging bang 50% cua E,,. EUT phai dugc
dich chuyén dé c6 thanh phan cuc chéo theo gbc phuong vi tir A 5, A ., mdy
v€ X - Y ghi ti s6 ciia mic & budc d) va mic tin hiéu cuc chéo thuc ctia may
thu do.
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1.

EUT phai diéu chinh t6i géc phuong vi bang 0°. EUT phai duoc dich chuyén
dé c6 thanh phan cuc chéo theo géc ngang tir E;, dén E,,, mdy vé X - Y ghi
ti s6 cia muc & budc d) va mic tin hiéu cuc chéo thuc ciia may thu do.
Anten ki€m tra phai duoc quay mot géc bang 90° quanh truc bip chinh dé thu
thanh phan déng cuc. Céc kiém tra tr budc d) dén budc i) phai duoc lap lai
vGi tan so 14,005 GHz.

Anten ki€m tra phai duoc quay mot géc bang 90° quanh truc bip chinh dé thu
thanh phan déng cuc. Céc kiém tra tr budc d) dén budc i) phai duoc lap lai
vGi tan sO 14,945 GHz.

Céc budc kiém tra tir b) t6i k) c6 thé thuc hién dong thoi.

. Tan so cua tin hiéu kiém tra phai dugc thiét lap tai 14,250 GHz. D6i véi

phan cuc tuyén tinh, mat phang E ban diu cla tin hiéu kiém tra bifc xa tir
mdy phat kiém tra qua anten phai 12 ndm ngang. Truc bup chinh anten cua
ETU phai duoc dong chinh vdi truc bip chinh anten clia mdy phat kiém tra.
Kinh phan cuc anten ctia EUT phai duoc quay va diéu chinh sao cho mait
phang E cia né triing v6i mat phang E clia mdy phat kiém tra. Su hiéu chinh
chinh xdc clia mat phang phan cuc duoc thuc hién qua viéc quan sit mitc
phan cuc chéo nho nhat. Cac bude kiém ta tir d) t6i 1) phai dugc lap lai cho
mat phang H.

Nhitng két qua kiém tra dugc dua ra trong bon d6 thi cho méi tan s6 va mdi

mat phang chi ra do phan biét phan cuc phat & 3 diém cat clia géc phuong vi va mot
diém cit clia géc ngdng & moi khoang giita cic goc ung v6i dudng miic dong cuc -1
dB. Két qua cua cac do thi duong muc tir cdc hé thong tu dong 1a tuong tu nhu vay.

Mat do EIRP 16n nhat (PD) duogc 14y trung binh qua do rong bang chi€m va

duoc tinh theo cong thic:

B
PD = EIRP,__ —101g—2_[dBW /4kHz]
4000

Véi:  EIRP,_: EIRP 16n nhat, dBBW

B,: do rong bang chi€ém tinh bang Hz

5.5 Triét song mang

5.5.1 Phuong phdp kiém tra
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a. So do6 do cdc phép do truyén dan nhu hinh 5. So d6 do cac phép do bic xa

nhu hinh 6.

b. EUT phdt mot séng mang cé diéu ché€ lién tuc, hodc tai toc do burst 16n

nhat, c¢6 tam 1a tan so: 14,250 GHz.
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c. Do rong bang phan gidi cia may phan tich phd phai thiét 1ap & 3 kHz.

d. “Trang thai cAm phat” phai dat duoc thong qua CCMF.

e. D0i véi nhitng phép do truyén dan, mat do cong suét séng mang du 16n nhat
trong do rong bang danh dinh phai duoc do va duoc cong thém vao tang ich
trén truc clia anten.

f. Doi v6i nhitng phép do buc xa, mat do EIRP du 16n nhat trong do rong bang
danh dinh phai duoc do va ghi lai.

Dé thay th€ cho CCMF, STE do nha san xuat cung cap c6 thé duoc st dung
dé triet phat cia VSAT.

5.6 Dinh vi anten cho VSAT phadt

5.6.1 Phuong phdp kiém tra

a. Do 6n dinh vi tri
Phuong phép ki€m tra (tham khao phu luc B ctia TBR 28-ETSI).
b. Kha nang chinh x4c vé vi tri
1. EUT phai duoc kiém tra dé khang dinh cdc tinh nang diéu chinh chinh
xac la c6 hiéu luc do6i véi truc cua goc phuong vi.
2. Céc tinh nang diéu chinh phai duoc kiém tra vé kha nang dich chuyén
theo géc va kha nang dimg chuyén dong.
3. Tinh nang dimg phai duoc ki€ém tra dé xac dinh tinh bén ving.
4. Kiém tra phai duogc lap lai d6i véi truc clia géc ngang.
c. Kha nang dong chinh géc phan cuc.
1. C4c tinh nang diéu chinh phai dugc ki€ém tra vé kha ning dich chuyén
theo géc va kha nang dimg chuyén dong.
2. Tinh nang dimg phai dugc ki€ém tra dé xéac dinh tinh bén ving.
5.7 Gidm sdt va diéu khién doi véi VSAT phidt
D6i v6i kiém tra nay, EUT duoc x4c dinh 12 thi€t bi trong nha va phan thiét bi
ngoai troi téi mat bich cua anten.
Do mat do phé cta EIRP phai duoc gidi han doi v6i mat do phd EIRP trén
truc trong pham vi do rong bang danh dinh hoac do rong bang 10 MHz c6 tam &
tan s6 song mang, tuy theo gia tri nao 16n hon.
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5.7.1 So doé do

Hu hong

) Lénh
EUT Tai/Site

May phan
tich phd

May do
cong suét

May hién séng

Hinh 11: So doé do chung cho nhitng do thit vé gidm sdt va diéu khién
doi vai nhitng phép do truyén dan

Hu hdng

Lénh
EUT /A N ;

May phan
tich phd

May do
cong suét

May hién séng

Hinh 12: So doé do chung cho nhitng do thit vé giam sdt va diéu khién
doi voi nhitng phép do biic xa

So d6 do theo hinh 11 hodc hinh 12. EUT phai dugc phép phat va phai & trang
thdi c6 séng mang khi bat ddu clia moi kiém tra. Mdy hién song hai tia ¢6 nhé phai
gidm sat va do su khic nhau vé thoi gian gitta cdc 1énh, hoac hu hong va su xudt
hién ctia cac su kién mong mudn (Vi du: triét phat). May do cong suat va may phan
tich phd phai hién thi mic ra cia EUT.
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5.7.2 Cadc kénh diéu khién

5.7.2.1 Phuong phép ki€m tra

a.
b.

C.
d.

Loai kénh diéu khién (trong hodc ngoai) phai dugc ghi trong bao céo.

Céc dac trung cua giao dién CC ngoai ciia VSAT, bao gom ca cédc giao thic,
phai dugc ghi trong bao cao.

Phuong phap do dugc mo ta 6 muc 5.7.2.1.1 cho CC trong.

Phuong phéap do dugec mo ta & muc 5.7.2.1.2 cho CC ngoai.

5.7.2.1.1 Phuong phép kiém tra d6i véi kénh diéu khién trong

a.

Phan hé thu CC phai duoc giy hong.

b. Su nhan biét tic dong nay phai dan dén két qua la su kién SMF.

Trong khoang 33 s do hong héc, EUT phai ding phat (xem trén may phan
tich pho).

May do cong sudt vd mdy phan tich phd phai quan sat dugc dé biét chic
rang su phat da bi triét.

. Phan hé thu CC dugc khoi phuc va EUT phai ¢6 thé phét lai sau mot thong

bao CCE thu dugc tr CCMF.

Ma nhan dang duy nhat d6i v6i EUT phai dugc 14y ra tie CC.

Su nhan biét tic dong nay phai dan dén két qua la su kién SMF.

Trong khoang 63 s mat ma nhan dang, EUT phai ding phat (xem trén may
phan tich pho).

May do cong sudt vd mdy phan tich phd phai quan sat dugc dé biét chic
rang phat da bi triét.

M3 nhan dang duy nhat d6i véi EUT duogc khoi phuc va EUT phai c6 thé
phat lai sau mot thong bdo CCE thu duoc tt CCMF.

M3 nhan dang duy nhat d6i véi kénh diéu khién phai dugc 14y ra tir kénh
diéu khién.

Su nhén biét tic dong nay phai tao ra su kién SMF.

. Trong khoang 63 s mat ma nhan dang kénh diéu khién, EUT phai dimg ph4t

(xem trén mdy phan tich pho).

Maiy do cong sudt vd may phan tich phé phai quan sat dugc dé biét chic 1a
phat da bi triét.

M3 nhan dang duy nhat d6i véi kénh diéu khién dugce duy tri vd EUT phai
c6 thé phat lai sau khi thu dugc mot thong bao CCE tir CCMF.
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5.7.2.1.2 Phuong phép kiém tra d6i v6i kénh diéu khién ngoai

a.
b.

Kénh diéu khién phai dugc thiét 1ap;

Kiém tra dugc mo ta & muc 5.7.6.

5.7.3 Gidm sdt bo xu 1y

5.7.3.1 Phuong phép ki€m tra

a.
b.

Modi bo xur Iy trong ETU lan luot duoc gay hong.

Su nhan biét 14n luot moi hu hong bang gidm sit bo xir 1y phai dan dén két
qua la su kién SMF.

Trong khoang 33 s cua moi hu héng, EUT phai dimg phét (quan sat trén
mdy phan tich pho).

May do cong sudt vd mdy phan tich phd phai dugc quan sat dé biét chic
rang phat da bi triét.

Bo xur 1y bi hong dugc khoi phuc vé diéu kién lam viéc binh thudong va EUT
phai duoc phuc hoéi vé diéu kién 1am viéc binh thudng trudc khi bo xir 1y ti€p
theo dugc gay hong.

5.7.4 Giam sat phdn hé phdat

5.7.4.1 Phuong phép kiém tra

a.

B0 tao tan s6 phai dugc gay hong vé:

1. Do 6n dinh tin s6.

2. Curara.

Su nhan biét 1an luot mbi hu hong bang gidm sat phan hé phai dan dén keét
qua la su kién SMF.

. Trong khoang 9 s xay ra hu hong, EUT phai ding phat (quan sat trén may

phan tich pho).

May do cong sudt vd mdy phan tich phd phai quan sat dugc dé biét chic
rang phat da bi triét.

Bo tao tin s6 duoc khoi phuc vé di€u kién lam viéc binh thudng va EUT
phai duoc phuc hoi vé diéu kién 1am viéc binh thuong trude khi hu hong ti€p
theo duoc tao ra.

5.7.5 Xdc nhdn phdt cua VSAT
5.7.5.1 Phuong phép ki€ém tra xdc nhan phat ctia VSAT thong qua CCMF dai véi

a.
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VSAT dung kénh diéu khién trong
EUT & trang thai “cung cap dich vu” va mot thong bao “tham do trang thai”
phai duoc thu tir CCMF qua mot kénh diéu khién.



TCN 68 - 214: 2002

b. EUT phai phat ngay mot thong bao trang thai t6i CCMF thong qua mot kénh
diéu khién bén trong.
5.7.5.2 Phuong phdp ki€m tra x4c nhan cta VSAT thong qua tram/céc tram thu d6i
v6i VSAT dung kénh diéu khién trong
a. EUT dang phat, “thong bao xac nhan phat” tir tram thu phai bi triét.
b. Khong cham hon 11 phit sau khi triét thong bao xac nhan phat, EUT phai
nhan ra su kién SMF va ding phét (quan st trén may phan tich pho).
c. Mdy do cong suat va may phan tich phd phai dugc quan sit dé biét chic
phét da bi triét.
5.7.5.3 Phuong phdp kiém tra x4ac nhan phat ctia VSAT doi v6i VSAT dung kénh/
céc kénh diéu khién ngoai
a. EUT 6 trang thai “cung cap dich vu” va mot thong bao “tham do trang thai”
phai duoc thu tir CCMF qua mot kénh diéu khién.
b. EUT phai phat ngay mot thong bao trang thai t6i CCMF thong qua mot kénh
diéu khién trong hoac mot kénh diéu khién ngoai.
c. Dai véi kénh/cdc kénh diéu khién bén ngoai nhitng noi dung ctia thong bdo
trang thai phai duoc thim tra.
5.7.6 Thu cdc lénh tirt CCMF

5.7.6.1 Phuong phép kiém tra
a. EUT thu dugc mot thong bdo CCD tr CCMF.
b. EUT phai nhan ra dé 1a mot su kién CCD.
c. Trong khoang 3 s sau khi thu duoc thong bao CCD, EUT phai ding phat
(quan sdt trén mdy phan tich pho)
d. M4y do cong suat va may phan tich phé phai dugc quan sdt dé biét chic
phat da bi triét.
e. EUT phai thu dugc mot thong bao CCE tr CCMF.
f. EUT phai nhan ra d6 1a mot su kién CCE.
g. Trong khoang 3 s sau khi nhan dugc thong bao CCE, EUT duoc phép khoi
dong phat.
5.7.7 Béng nguon dién/Thiét ldp lai
5.7.7.1 Phuong phép kiém tra
a. Thao nguon dién cua EUT.
b. CCMF dung phat CCE.
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N6i nguon dién cho EUT.
EUT phai & trang thai khong cung cdp dich vu, nghia la: khong phat (quan
sdt trén mdy phan tich pho).

. May do cong suét va mdy phan tich phé phai duoc quan sat dé chic chin

phét da bi triét.

Hé thong duoc phuc héi lai va EUT phai c¢6 thé phat lai sau khi thu mot
thong bao CCE tit CCMF.

Thiét 1ap lai EUT.

EUT phai nhan ra d6 1a su kién RE.

Trong khoang 3 s sau khi phuc hoéi lai, EUT phai dimg phat (quan sat trén
mdy phan tich pho).

May do cong suat va mdy phan tich phd phai dugc quan sat dé chiac chan
phat da bi triét.

6. Nhitng phuong phap kiém tra doi véi VSAT da sira doi

Nhitng stta d6i ctia VSAT c6 thé bao gébm su thay thé ciia mot hodc mot vai

moO-dun sau:

1.

o Ot W N

Phan h¢ anten;

Bo khuéch dai cong suat cao (HPA);
Bo doi tan lén;

Bo khuéch dai tap am thap (LNA);
Bo d6i tan xudng;

Bo diéu ché/giai diéu ch€ (Modem).

Nhitng két qua kiém tra trung gian va cudi cing ctia VSAT tru6e khi stra doi

phai dugc do nha san xuat dua ra.

6.1 Thay thé phdn hé Anten

Phan nay chi ap dung cho anten thu dong.
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Nhitng do dac da dugc thuc hién trén VSAT trudc khi sira doi sau day khong
phai lap lai:

5.1.1.3 Thu tuc doi véi bic xa tap 1éch truc lén téi tan s6 1 GHz

5.1.1.2.1 Nhan dang céc tin s6 ¢6 y nghia cua buc xa tap

5.1.1.2.2 Po cac miic cong suit cua biic xa tap da dugc nhan dang (EUT

khong c6 anten)
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5.1.1.2.3 Do biic xa tap truyén dan tai mat bich anten

5.2.1.2.2 Phuong phap do tai mat bich anten ctia btic xa tap trén truc

5.3.1.1 Mat do cong suat clra ra phat

5.5 Triét sobng mang

5.6 Gidm sat va diéu khién

Nhitng két qua ctuia cac phép do nay phai duoc sit dung nhu la nhitng két qua
ctia VSAT chua stra d6i va dugc dua vao trong tinh todn ciia cdc muc con ny.
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PHU LUC A
(Quy dinh)
Danh sach cac yéu cau
STT TI'ltz:',rinr:Sci:éu Yéu cau Tx/Rx Trang thai
1 4.1 Blc xa tap Iéch truc Tx M
Rx
2 4.2 Blc xa tap trén truc Tx M
3 4.3 Mat d6 phat xa EIRP léch truc (déng cuc va Tx M
cuc chéo) trong bang tir 14,0 GHz dén 14,5 GHz
4 4.4 Do phén biét phan cuc phat Tx M
5 4.5 Triét sbng mang Tx M
6 4.7 Dinh vi anten Tx M
7 4.8.2 Cac kénh diéu khién Tx M
8 4.8.3.1 Giam sat bd x{r ly Tx M
9 4.8.3.2 Giam sat phan hé phat Tx M
10 4.8.3.3 Xac nhan phat clia VSAT Tx M
11 484 Thu cac Iénh Tx M
12 4.8.5 Dong nguon/Thiét lap lai Tx M
Trong do:

Tx/Rx: VSAT phat hoac VSAT chi thu;
M: Bit buoc ap dung.
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FOREWORD

The technical standard TCN 68 - 214: 2002 “VSAT Earth Station -
Technical Requirement (Ku - band)” is based on the TBR 28 of the European
Telecommunications Standards Institute (ETSI).

The technical standard TCN 68 - 214: 2002 is drafted by Research Institute of
Posts and Telecommunications (RIPT) at proposal of Department of Science &
Technology of Ministry of Posts and Telematics. The technical standard is adopted
by the Decision No. 33/2002/QD-BBCVT of the Minister of Posts and Telematics
dated 31/12/2002

The technical standard TCN 68 - 214: 2002 is issued in a bilingual document
(Vietnamese version and English version). In cases of interpretation disputes,
Vietnamese version is applied.

DEPARTMENT OF SCIENCE & TECHNOLOGY
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VSAT EARTH STATION

TECHNICAL REQUIREMENT
(Ku - Band)

(Issued together with Decision No. 33/2002/QD-BBCV'T of December 31, 2002
of the Minister of Posts and Telematics)

1. Scope

The technical standard TCN 68 - 214: 2001 specifies the technical
requirements for Very Small Aperture Terminals (VSAT) used for digital
communication within the Ku band of the Fixed Satellite Service (FSS) utilising
satellites spaced three degrees (3") apart.

This Standard applies to the VSAT operated in the following bands:

- 14.00 GHz to 14.50 GHz (earth-to-space);

-12.50 GHz to 12.75 GHz and 10.70 GHz to 11.70 GHz (space-to-earth);

Note [I: For VSAT using cdma technology, the levels of spurious radiation
shall be decreased in 10logN dBW, and N is the maximum number of VSAT which
may transmit simultaneously (Rec. ITU-RS726).

Note 2: For VSAT used in the satellite system utilising satellites spaced two
degrees (2") apart, the level of spurious radiations shall be decreased in 8 dB

compare with using in the satellite system utilising satellites spaced three degrees
(3% apart (Rec. ITU-RS728-1).

2. Normative references

[1] ETS 300 673 (1996): "Radio Equipment and Systems (RES);
ElectroMagnetic Compatibility (EMC) standard for 4/6 GHz and 11/12/14
GHz Very Small Aperture Terminal (VSAT) equipment and 11/12/13/14
GH:z Satellite News Gathering (SNG) Transportable Earth Station (TES)
equipment".

[2] CISPR N 16-1 (1993): "Specification for radio interference measuring
apparatus and measurements methods; Part 1: Radio disturbance and

immunity measuring apparatus” (Annex G: Validation of the open area
test site for the frequency range of 30 MHz to 1 000 MHz).
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[3] TBR 28 (1997): “Satellite Earth Stations and Systems (SES); Very Small
Aperture Terminal (VSAT); Transmit-only, transmit/receive or receive-
only satellite earth stations operating in the 11/12/14 GHz frequency bands”.

3. Definitions and abbreviations

3.1 Definitions
3.1.1 Ancillary equipment

Equipment used in connection with the VSAT is considered ancillary if the
three following conditions are met:

a. The equipment is intended for use in conjunction with the VSAT to provide
additional operational and/or control features (e.g. to extend control to
another position or location); and.

b. The equipment cannot be used on a stand alone basis, to provide user
functions independently of the VSAT; and.

c. The absence of the equipment does not inhibit the operation of the VSAT.

3.1.2 Carrier-off state

A VSAT is in this state when it is authorized by the Centralized Control and
Monitoring Functions (CCMF) to transmit, but when it does not transmit any signal.
3.1.3 Carrier-on state

A VSAT is in this state when it is authorized by the CCMF to transmit and
when it transmits a signal.
3.1.4 Centralized Control and Monitoring Functions (CCMF)

A set of functional entities that, at system level, monitor and control the
correct operation of all transmit VSAT in a network.
3.1.5 Control Channel (CC)

A channel or channels by which VSAT receive control information from the
CCMF.
3.1.6 Cross-Polarization Discrimination (XPD)

The ratio of the on-axis co-polar gain to the cross-polar gain in a given
direction, at a transmit or receive frequency.
3.1.7 External Control Channel

A control channel which is either carried by the VSAT network via the same
or another satellite, but not within the internal protocol of the VSAT system, or
carried by the PSTN or some other means.
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3.1.8 External Response Channel

A response channel which is either carried by the VSAT network via the same
or another satellite, but not within the internal protocol of the VSAT system, or
carried by the PSTN or some other means.

3.1.9 Indoor unit

Is composed of that part of the VSAT which is not part of the outdoor unit. It
is generally installed inside a building and is connected to the outdoor unit. The
connection cable between the outdoor and indoor unit is considered part of the
indoor unit.

3.1.10 Internal Control Channel

A control channel which is carried by the VSAT network via the same satellite
as used for transmission of user data and within the internal protocol of the VSAT
system.

3.1.11 Outdoor unit

The part of the VSAT intended to be installed outdoor, as declared by the
manufacturer, oras indicated in the user documentation. The outdoor unit usually

comprises three main parts:

a. The antenna sub-system which converts the incident radiation field into a
guided wave and vice versa;

b. The Low Noise Block (LNB) down-converter, which is a device that
amplifies, with very low internal noise, the received signals in the Radio
Frequency (RF) band and converts them to intermediate frequencies;

c. The up-converter and the power amplifier which convert from the
intermediate frequency to RF and amplify the low level RF signals for
transmission through the antenna subsystem.

3.1.12 Response Channel (RC)
A channel by which VSAT transmit monitoring information to the CCMF.

3.1.13 Spurious radiation

Any radiation outside the nominated bandwidth.

3.1.14 Transmission disabled state

A VSAT is in this state when it is not authorized by the CCMF to transmit.
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3.1.15 Transmit VSAT

A VSAT capable of being used either for transmission-only, or for
transmission-and-reception.

3.1.16 Voltage axial ratio

The voltage axial ratio of an antenna at a transmit or a receive frequency is the
ratio r equal to (X+1)/(X-1) where x is the square root of the Cross-Polarization
Discrimination (XPD) (not expressed in dB).

3.2 Abbreviations
CC  Control Channel
CCD Central Control Disable
CCE Central Control Enable
CCMF Centralized Control and Monitoring Functions
CMF Control and Monitoring Functions
CV  Control Variable
EIRP Equivalent Isotropically Radiated Power
EMC Electro Magnetic Compatibility
EUT Equipment Under Test
FS Fixed Service
FSS  Fixed Satellite Service
IF Intermediate Frequency
LNB Low Noise Block
MS  Mobile Service
PSTN Public Switched Telephone Network
RC  Response Channel
RE  Reset Event
RF  Radio Frequency
SMF  Status Monitoring Fail
SMP  Status Monitoring Pass
SMV  Self Monitoring Variable
STE  Specialized Test Equipment
VSAT Very Small Aperture Terminal

XPD Cross-Polarization Discrimination
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4. Requirements

4.1 Off-axis spurious radiation
4.1.1 Justification
To limit the level of interference to terrestrial and satellite radio services.
4.1.2 Specification
4.1.2.1 Transmit VSAT

1. The VSAT shall not exceed the limits for radiated interference field
strength over the frequency range from 30 MHz to 1.0 GHz specified in table 1.

Table 1: Radiated field strength at a distance of 10 m

Frequency range, (MHz)

Quasi-peak limits, dBuV/m

30 to 230

30

230 to 1 000

37

The lower limits shall apply at the transition frequency.

2. When the VSAT is in the transmission disabled state, the off-axis spurious
Equivalent Isotropically Radiated Power (EIRP) from the VSAT, in any 100 kHz
band, shall not exceed the limits in table 2, for all off-axis angles greater than 7°.

Table 2: Limits of spurious EIRP - transmission disabled state

Frequency band, (GHz) EIRP limit, dBpW

1.0to 10.7 48
10.7 to 21.2 54
21.21t040.0 60

The lower limits shall apply at the transition frequency.

3. This specification applies outside the nominated bandwidth. For both the
carrier-on and carrier-off states, the off-axis spurious EIRP from the VSAT, in any
100 kHz band shall not exceed the limits in table 3, for all off-axis angles greater
than 7°.

The lower limits shall apply at the transition frequency.

In the frequency bands 28.00 GHz to 29.00 GHz for any 20 MHz band within
which one or more spurious signals exceeding the above limit of 67 dBpW are
present, then the power of each of those spurious signals exceeding the limit shall
be added in watts, and the sum shall not exceed 78 dBpW.
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Table 3: Limits of spurious EIRP

Frequency band, GHz EIRP limit, dBpW
1.0t0 3.4 49
3.4t010.7 55
10.7 to 13.85 61
13.85t0 14 75
14.25 to 14.65 75
14.65 to 21.2 61
21.2 10 40.0 67
* Note: This limit may be exceeded in a frequency band which shall not
exceed 50 MHz, centred on the carrier frequency, provided that the on-axis
EIRP density at the considered frequency is 50 dB below the maximum on-
axis EIRP density of the signal (within the nominated bandwidth) expressed
in dBW/100 kHz.

For VSAT designed to transmit simultaneously several different carriers
(multi-carrier operation), the above limits apply to each individual carrier when
transmitted alone.

4. These limits are applicable to the complete VSAT equipment, comprising of
the indoor and outdoor units with at least 10 m of cable connecting them.
4.1.2.2 Receive-only VSAT

1. The VSAT shall not exceed the limits for radiated interference field
strength over the frequency range from 30 MHz to 1 000 MHz specified in table 1.

2. The off-axis spurious EIRP from the VSAT, in any 100 kHz band, shall not
exceed the limits in table 2, for all off-axis angles greater than 7°.

3. These limits are applicable to the complete VSAT equipment, comprising of
the indoor and outdoor units with at least 10 m of cable connecting them.

4.1.3 Conformance test
Conformance test shall be carried out in accordance with subclause 5.1.
4.2 On-axis spurious radiation for transmit VSAT
4.2.1 Justification
To limit the level of interference to satellite radio services.
4.2.2 Specification
4.2.2.1 Specification 1: Carrier-on state

In the 14.00 GHz to 14.50 GHz band, the EIRP spectral density of the
spurious radiation and outside the nominated bandwidth shall not exceed

4 - 10logN dBW in any 100 kHz band.
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In a bandwidth of 5 times the occupied bandwidth centred on the carrier
centre frequency, the EIRP spectral density of the spurious radiation outside the
nominated bandwidth, shall not exceed 18 - 10logN dBW in any 100 kHz band.

N is the maximum number of VSAT which are expected to transmit
simultaneously in the same carrier frequency band. This number shall not be
exceeded for more than 0.01% of the time. The value of N and the operational
conditions of the system shall be declared by the manufacturer.

For VSAT designed to transmit simultaneously several different carriers
(multi-carrier operation), the above limits apply to each individual carrier when
transmitted alone.

4.2.2.2 Specification 2: Carrier-off state and transmission disabled state

In the 14,00 GHz to 14,50 GHz band the EIRP spectral density of the spurious
radiation outside the nominated bandwidth shall not exceed -21 dBW in any
100 kHz band.

4.2.3 Conformance test

Conformance test shall be carried out in accordance with subclause 5.2.

4.3 Off-axis EIRP emission density (co-polar and cross-polar) within the band
14.00 GHz to 14.50 GHz

4.3.1 Justification
Protection of other satellite (uplink) systems.
4.3.2 Specification
The maximum EIRP in any 40 kHz band within the nominated bandwidth of

the co-polarized component in any direction ¢ degrees from the antenna main beam
axis shall not exceed the following limits:

33 - 251gd - OlgN dBW for: 2.5° < ¢ < 7°
12 - 101gN dBW for: 7° < ¢ < 9.2°
36 - 251gd - 101gN dBW for: 9.2° < ¢ < 48°
6 - 101N dBW for: ¢ > 48"

Where ¢is the angle, in degrees, between the main beam axis and the
direction considered, and N is the maximum number of VSAT which may transmit
simultaneously in the same carrier frequency band. This number shall be declared
by the manufacturer.
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For ¢ > 70° the values given above may be increased to 4 — 10 log N dBW
over the range of angles for which the particular feed system may give rise to
relatively high levels of spillover.

For antennas designed for minimum off-axis gain in the direction of the
geostationary orbit, the specification for ¢ between 2.5 and 20° need only be met
within +3° of a plane bisected by the main beam axis. This plane shall be marked
and identified on the antenna in order to be able to align it tangentially to the
geostationary orbit. There shall be an axis of rotation along or parallel to the main
beam axis, with adjustment capability to an accuracy of 0.5°. The antenna shall be
capable of having the above plane aligned with the geostationary orbit plane.

In addition the maximum EIRP in any 40 kHz band within the nominated
bandwidth of the cross-polarized component in any direction ¢ degrees from the
antenna main beam axis shall not exceed the following limits:

23 - 251gd - 101gN dBW for: 2.5° < $ < 7°
+2 - 101gN dBW for: 7° < ¢ < 9.2°

Where ¢ is the angle, in degrees, between the main beam axis and the
direction considered, and N is the maximum number of VSAT which may transmit
simultaneously in the same carrier frequency band. This number shall be declared
by the manufacturer.

4.3.3 Conformance test

Conformance test shall be carried out in accordance with subclause 5.3.1 with
the results being computed in accordance with subclause 5.3.2.

4.4 Transmit polarization discrimination

4 4.1 Justification
Protection of signals on the orthogonal polarization.
4.4.2 Specification
The polarization discrimination of the antenna system in the transmit

frequency band shall exceed the values shown in table 4 within the -1 dB contour
of the main beam.

Table 4: Cross - Polarization Discrimination (XPD ) limits
according to the maximum EIRP density capability

XPD, (dB) Max EIRP density, (dBW/4 kHz)
28 > 35
25 33
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Linear interpolation shall apply between the above values.
The method of calculation of maximum EIRP density is given in subclause 5.4.
Note: Some satellite operators may require improved values of cross polar

discrimination.

4.4.3 Conformance test
Conformance test shall be carried out in accordance with subclause 5.4.

4.5 Carrier suppression

4.5.1 Justification

To allow for the satisfactory suppression of transmissions of a VSAT by the
Centralized Control and Monitoring Function (CCMF).
4.5.2 Specification

When the VSAT carrier is suppressed the VSAT shall be in the transmission
disabled state and the EIRP density shall not exceed 4 dBW in any 4 kHz band

within the nominated bandwidth.
4.5.3 Conformance test

Conformance test shall be carried out in accordance with subclause 5.5.

4.6 ElectroMagnetic Compatibility (EMC)
ETS 300 673 and TCN 68 - 192: 2000 contains the EMC requirements for VSAT.

4.7 Mechanical (antenna pointing) for transmit VSAT
4.7.1 Justification

Protection of signals to and from both the same and adjacent satellites.
4.7.2 Specification
a. Pointing stability:
Under the condition of 100 km/h maximum wind speed, with gusts of 130

km/h lasting 3 seconds, the installation shall not show any sign of permanent
distortion and shall not need re-pointing after the application of the wind load.

b. Pointing accuracy capability:

Specification I : Main beam pointing accuracy

The antenna mount shall allow the position of the antenna transmit main beam
axis to be maintained with an accuracy better than the off-axis angle measured
when the main beam gain has decreased by 1 dB at any frequency in the equipment

operating band, over the full range of azimuth and elevation movement available to
the antenna.
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Specification 2: Non-symmetrical main beam orientation

This specification applies to antennas designed for minimum off-axis gain in
the direction of the geostationary orbit (e.g. elliptical antennas). The plane bisected
by the main beam axis and where the off-axis is minimum shall be marked on the
antenna. There shall be an axis of rotation along or parallel to the main beam axis,
with adjustment capability to an accuracy of 0.5°. The antenna shall be capable of
having the above plane aligned with the geostationary orbit plane.

Linear polarization angle alignment capability:

When linear polarization is used, the polarization angle shall be continuously
adjustable in a range of at least 180°; it shall be possible to fix the transmit antenna
polarization angle with an accuracy of at least 1°.

4.7.3 Conformance test

Conformance test shall be carried out in accordance with subclause 5.6.

4.8 Control and monitoring for transmit VSAT
4.8.1 General

The following minimum set of Control and Monitoring Functions (CMF) shall
be implemented in VSAT in order to minimise the probability that they may
originate transmissions that may interfere with other systems.

Under any fault condition when the VSAT transmissions are being suppressed
the EIRP density shall not exceed the limits for the transmission disabled state
specified in subclauses 4.1, 4.2 and 4.5.
4.8.1.1 Control and Monitoring Functions (CMF)

A VSAT shall implement two sets of CMF:

a. Monitoring functions: these functions encompass all the checks and
verifications that the VSAT shall perform in order to identify any anomalous
situation which may cause impairments to other systems.

The overall result of these checks and verifications are contained in a
functional variable named Self Monitoring Variable (SMV). The states of this
variable are "pass" and "fail".

The state of the SMV may change as a result of events. These are:
- Status Monitoring Pass event (SMP);
- Status Monitoring Fail event (SMF).
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The circumstances under which these events may take place are specified in
subclause 4.8.3.

b. Control functions: these functions are associated with the ability of the CCMF
to inhibit and to permit transmissions from an individual VSAT.
These functions are reflected in the state of a functional variable, resident at
each VSAT, named Control Variable (CV). The states of this variable are
"enable" and "disable".

The CV may change as a result of events. These are:
- Central Control Disable (CCD);
- Central Control Enable (CCE).

The circumstances associated to the reception of the messages resulting in
these events are specified in subclause 4.8.4.

Besides these two sets of control and monitoring functions, the VSAT shall
achieve a controlled non-transmitting state following actuation of the terminal
(power-on).

VSAT that allow local operator intervention may include a terminal reset
function which when actuated results in a Reset Event (RE).

The combination of the SMV and CV results in the definition of 4 possible
states in which a VSAT may be from the control and monitoring point-of-view.

The states of the VSAT are:

- Out-of-service;

- Checking;

- Stand-by;

- In-service.

Figure 1 shows the state transition diagram associated with these 4 states. The
operational behaviour of the VSAT (with respect to control and monitoring), in
each of these states, is specified in subclause 4.8.1.2.

In the "in-service" state, the SMF and CCD events may be processed as the
RE, in order to set the VSAT in the "out-of-service" state.

In the "out-of-service" state the first or all CCE events may be ignored.

When the VSAT transmits several carriers having different frequencies, a
VSAT state machine as described above may be associated with each carrier or
each set of carriers. The events then apply to the subsystem associated with the
specific carrier or the specific set of carriers, rather than the whole VSAT.
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CCE
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Note 1: In the "in-service" state, the occurrence of a SMF and/or CCD
may result in a transition to the "out-of-service" state.

Note 2: In the "out-of-service" state, the occurrence of the first or all CCE
event may be ignored.

Figure 1: State transition diagram of the control
and monitoring function of a VSAT

4.8.1.2 Specification of states

The "checking" state shall apply when the SMV is "fail" and when the CV is
"enable". In the "checking" state, the VSAT shall not transmit.

The "out-of-service" state shall apply when the SMV is "fail" and when the
CV is "disable". In the "out-of-service" state the VSAT shall not transmit. This
state shall be entered following power-on or reset.

The "stand-by" state shall apply when the SMV is "pass" and when the CV is
"disable". In the "stand-by" state, the VSAT shall not transmit.

The "in-service" state applies when the SMV is "pass" and when the CV is
"enable". In the "in-service" state the VSAT is allowed to transmit.

n n

In the "out-of-service", "checking" and "stand-by" states the requirements for
the "transmission disabled state" as specified in subclauses 4.1, 4.2 and 4.5 shall apply.
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4.8.2 Control Channels (CC)
4.8.2.2 Justification

Control Channel(s) (CC) are used to receive control information from the CCMF.

4.8.2.2 Specification
a. Specification 1:

The VSAT shall have at least one Control Channel (CC) with the CCMF. The
CC(s) shall be either internal CC(s) or external CC(s).

The type of CC (internal or external) shall be declared by the manufacturer.

Note I: The availability of the external CC(s) and the number of external CCs are
not within the scope of this standard.

Note 2: Some satellite operators may require that internal CC(s) are available.
b. Specification 2 for internal CC(s):

The VSAT shall monitor the operation of its CC receive subsystem, i.e. its
ability to lock to the received carrier frequency, demodulate, decode and receive
messages from the CCMF.

Failure of the CC receive subsystem for a period of time longer than 30
seconds shall result in a SMF event. The corresponding change of state shall occur
not later than 33 seconds after the beginning of the failure.

c. Specification 3 for internal CC(s):

The VSAT shall hold, in non-volatile memory, two unique identification codes:

- The identification code of the control channel or channels which it is
authorized to receive; and

- The identification code of the VSAT when the CC is received by more than
one VSAT.

Failure to receive and validate an authorized control identification code for a
period of time not exceeding 60 seconds shall result in a SMF event. The
corresponding change of state shall occur not later than 63 seconds after the
beginning of the failure.

The VSAT shall be capable of receiving, via any authorized control channel,
messages addressed to the VSAT containing CCD and CCE.

d. Specification 4 for external CC(s):

The VSAT shall be able either to be permanently connected to the CCMF or to
be connected to the CCMF on demand, in order to receive messages from the
CCMF containing CCD and CCE.
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4.8.2.3 Conformance test

Conformance test shall be carried out in accordance with subclause 5.7.2.

4.8.3 Self monitoring functions

In order to ensure that all the subsystems of the VSAT are operating correctly
during transmission, the following self monitoring functions shall be implemented
in the VSAT:

- Processor monitoring;

- Transmit subsystem monitoring;

- VSAT transmission validation.

The successful verification of all conditions shall result in a SMP event.

The failure of any of the conditions shall result in a SMF event. The
monitoring functions shall be performed in all states of the VSAT.

4.8.3.1 Processor monitoring

4.8.3.1.1 Justification

To ensure that the VSAT can suppress transmissions in the event of a
processor failure.
4.8.3.1.2 Specification

A VSAT shall incorporate a processor monitoring function for each of its
processors involved in the manipulation of traffic and in the control and monitoring
functions.

The processor monitoring function shall verify the correct operation of the
processor hardware and software.

The detection by the processor monitoring function of a processor fault for a
period of time not exceeding 30 seconds shall result in an SMF event. The
corresponding change of state shall occur not later than 33 seconds after fault
occurrence.

4.8.3.1.3 Conformance test

Conformance test shall be carried out in accordance with subclause 5.7.3.
4.8.3.2 Transmit subsystem monitoring

4.8.3.2.1 Justification

To ensure that the VSAT can suppress the transmissions in the event of a
transmit subsystem error.
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4.8.3.2.2 Specification

A VSAT shall monitor the operation of its transmit frequency generation
subsystem.

Failure of the transmit frequency generation subsystem for a period of time
not exceeding 5 seconds shall result in a SMF event. The corresponding change of
state shall occur no later than 8 seconds after the beginning of the failure.
4.8.3.2.3 Conformance test

Conformance test shall be carried out in accordance with subclause 5.7.4.

4.8.3.3 VSAT transmission validation

For a VSAT using internal CC(s) two alternative methods exist to confirm that
the VSAT transmissions are being correctly received. These are:

- Transmission validation by the CCMF in accordance with subclause
4.8.3.3.1;

- Transmission validation by receiving station(s) in accordance with subclause
4.8.3.3.2.

For those VSAT using internal CC(s) at least one of these methods shall be
implemented.

For a VSAT using external CC(s) the specification in subclause 4.8.3.3.3
applies.
4.8.3.3.1 VSAT transmission validation by the CCMF

4.8.3.3.1.1 Justification

To ensure that the transmitting VSAT remains controllable and transmits
correctly, by requesting the VSAT to send to the CCMF one or multiple status
messages.
4.8.3.3.1.2 Specification

When the VSAT is in the "in-service" state, and when it receives a "poll-for-
status message" from the CCMF via a CC the VSAT shall transmit a "status
message". The status message may be transmitted by the VSAT periodically there
after without further stimuli from the CCMF.

The status message shall be transmitted via an internal Response Channel (RC).

Note: The status message is used by the CCMF to verify the correct operation
of the VSAT.

4.8.3.3.1.3 Conformance test

Conformance test shall be carried out in accordance with subclause 5.7.5.1.

62



TCN 68 - 214: 2002

4.8.3.3.2 VSAT transmission validation by receiving station(s)

4.8.3.3.2.1 Justification

To ensure that the VSAT transmits correctly, by informing the VSAT that its
transmissions are being correctly received at receiving station(s).

For every 10 minutes during which the VSAT transmits at least once, the
VSAT should receive at least one "transmission validation message" indicating that
its transmissions are being received at the receiving station(s).
4.8.3.3.2.2 Specification

If no "transmission validation message" has been received by the VSAT for
more than 10 minutes after any transmission, it shall result in a SMF event and the
corresponding change of state shall occur not later than 11 minutes from the last
"transmission validation message".
4.8.3.3.2.3 Conformance test

Conformance test shall be carried out in accordance with subclause 5.7.5.2.
4.8.3.3.3 Transmission validation for VSAT using external CC(s)
4.8.3.3.3.1 Purpose

To ensure that the transmitting VSAT remains controllable and transmits
correctly, by requesting the VSAT to send to the CCMF one or multiple status
messages.
4.8.3.3.3.2 Specification

When the VSAT is in the "in-service" state, and when it receives a "poll-for-
status message" via the CC(s) the VSAT shall respond with a "status message".
The "status message" shall be either:

- Transmitted via an external Response Channel (RC) and shall contain the
values of the assigned EIRP and carrier frequencies of the VSAT; or

- Transmitted via an internal RC. In this case, the "status message" is used by
the CCMF to verify the correct transmission of the VSAT.

4.8.3.3.3.3 Conformance test

Conformance test shall be carried out in accordance with subclause 5.7.5.3.

4.8.4 Reception of commands from the CCMF

This subclause specifies the conditions the VSAT shall satisfy to consider that
it is authorized to transmit.

4.8.4.1 Disable message
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4.8.4.1.1 Justification

To verify the ability of a transmitting VSAT to suppress all its transmissions
when it receives a CCD message from the CCMF.
4.8.4.1.2 Specification

Reception of a CCD message from the CCMF shall result in a CCD event and
the corresponding change of state shall occur within 3 seconds of that event.
4.8.4.1.3 Conformance test

Conformance test shall be carried out in accordance with subclause 5.7.6.
4.8.4.2 Enable message

4.8.4.2.1 Justification

To verify the ability of a VSAT to transmit when it has received a CCE
message from the CCMF.
4.8.4.2.2 Specification

Reception of CCE message from the CCMF shall result in a CCE event.

4.8.4.2.3 Conformance test

Conformance test shall be carried out in accordance with subclause 5.7.7.
4.8.5 Power-on/Reset

4.8.5.1 Justification

To demonstrate that the VSAT achieves a controlled non-transmitting state
following the powering-on of the unit, or the occurrence of a reset made by a local
operator when this function is implemented.
4.8.5.2 Specification

Following "power-on" the VSAT shall enter the "out-of-service" state.

Following the application of a reset to the VSAT, a RE shall be considered to
have taken place, causing the unit to enter the "out-of-service" state within 3
seconds.

Note: To leave the "out-of-service" state or the "stand by" state, the VSAT
needs to receive a CCE message from the CCMF. This CCE message could be either:

- Requested by the VSAT via an external CC not carried by the same VSAT
network; or

- Sent by the CCMF regularly via an internal CC; or

- Via an external CC within the same VSAT network.
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The manner of reception of this CCE remains a design matter.

4.8.5.3 Conformance test

Conformance test shall be carried out in accordance with subclause 5.7.7.

5. Test methods

The values of measurement uncertainty associated with each measurement

parameter apply to all of the test cases described in this standard. The measurement

uncertainties shall not exceed the values shown in tables 5 and 6.

Table 5: Measurement uncertainty

Measurement parameter Uncertainty
Radio Frequency (RF) + 10 kHz
RF power +0.75dB
Conducted spurious +4dB
Radiated spurious +6dB
Antenna on-axis gain +0.5dB
Polarization discrimination +2dB

Table 6: Measurement uncertainties for antenna gain pattern

Gain relative to the antenna on-axis gain, dB Uncertainty, dB
<-3 +0.3
-3 to -20 +1.0
-20 to -30 +2.0
-30 to -40 +3.0

To enable the performance tests to be carried out the use of Special Test

Equipment (STE), made available by the manufacturer or system provider, may be
necessary. Since this test equipment will be specific for the particular system, it is
not possible to provide detailed specifications in this standard. However, the

following baseline is provided:

- If the VSAT requires to receive a modulated carrier from the satellite in

order to transmit, then special test arrangements are required to simulate the

satellite signal, thus enabling the VSAT to transmit allowing measurement

of transmission parameters;

- Any characteristic of these special test arrangements which may have direct

or indirect effects on the parameters to be measured shall be clearly stated

by the manufacturer.
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All tests with carrier-on shall be undertaken with the transmitter operating at
full power and with the maximum transmit burst rate, where applicable, which shall
be declared by the manufacturer.

If the Equipment Under Test (EUT) is a VSAT that has had hardware and/or
software modification(s) performed by the manufacturer for these tests then full
documentation of such modification(s) shall be provided to prove that the
modification(s) will simulate the required test condition. Such modification(s) shall
be provided to allow the VSAT to operate without its main characteristics being
changed.

The antenna shall not be rotated around its main beam axis.

All technical characteristics and operational conditions declared by the
manufacturer shall be entered in the test report.

5.1 Off-axis spurious radiation

The tests for the transmit VSAT specification 3 (see subclause 4.8.2.2) shall
be limited to the carrier-on state.

5.1.1 Test method

An EUT with antenna is a VSAT with its antenna. It comprises both the
indoor and outdoor units interconnected by 10 m of cable. An EUT without
antenna i1s a VSAT with the removable antenna removed. It comprises both the
indoor and outdoor units, up to the antenna flange, interconnected by at least 10 m
of cable. The connecting cable between the indoor and the outdoor units shall be
the same types as recommended by the manufacturer in the installation manual.
The type of cable used shall be entered in the test report.

The indoor unit shall be terminated with matched impedances at the terrestrial
ports if there 1s no associated equipment connected to such ports if recommended
by the manufacturer in the user documentation.

For frequencies up to 80 MHz the measuring antenna shall be a balanced
dipole with a length equal to the 80 MHz resonant length and shall be matched to
the feeder by a suitable transforming device. Measurements with broadband
antennas are also possible provided that the test site has been calibrated according
to the requirements of CISPR N°. 16-1.

For frequencies between 80 MHz and 1 GHz the measuring antenna shall be a
balanced dipole which shall be resonant in length. Measurements with broadband
antennas are also possible provided that the test site has been calibrated according
to the requirements of CISPR N°16-1.
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For frequencies above 1 GHz the antenna shall be a horn radiator of known
gain/frequency characteristics. When used for reception the antenna and any
associated amplification system shall have an amplitude/frequency response within
+ 2 dB of the combined calibration curves across the measurement frequency range
considered for the antenna. The antenna is mounted on a support capable of
allowing the antenna to be used in either horizontal or vertical polarization and at
the specified height.

5.1.1.1 Up to 1 000 MHz
5.1.1.1.1 Test site

The test shall be performed either in an open area test site, a semi-anechoic
chamber or an anechoic chamber. Ambient noise levels shall be at least 6 dB below
the applicable unwanted emissions limit.

The open area test site shall be flat, free of overhead wires and nearby
reflecting structures, sufficiently large to permit aerial placement at the specified
measuring distance and provide adequate separation between aerial, test unit and
reflecting structures according to the specification of CISPR N 16-1.

For both the open area test site and the semi-anechoic chamber a metal ground
plane shall be inserted on the natural ground plane and it shall extend at least 1 m
beyond the perimeter of the EUT at one end and at least 1 m beyond the
measurement antenna at the other end.

The distance between the EUT and measuring antenna shall be 10 m. An
inverse proportionality factor of 20 dB per decade shall be used to normalize the
measured data to the specified distance for determining compliance. Care should be
taken in measurement of large test units at 3 m at frequencies near 30 MHz due to
near field effects.

5.1.1.1.2 Measuring receivers

Measuring receivers shall conform to the following characteristics:

- The response to a constant amplitude sine wave signal shall remain within
+ 1 dB across the frequency range of interest;

- Quasi-peak detection shall be used in a -6 dB bandwidth of 120 kHz;

- The receiver shall be operated at more than 1 dB below the compression
point during tests/measurements.
5.1.1.1.3 Procedure

a. The EUT shall be an VSAT with antenna or, preferably, a VSAT without
antenna but with the antenna flange terminated by a dummy load.

b. The EUT shall be in the carrier-on state.
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c. The EUT shall be rotated through 360° and, except in an anechoic chamber,
the measuring antenna height simultaneously varied from 1 m to 4 m above
the ground plane.

d. All identified spurious radiations shall be measured and noted in frequency
and level.

5.1.1.2 Above 1000 MHz

The spectrum analyser resolution bandwidth shall be set to the specified
measuring bandwidth or as close as possible. If the resolution bandwidth is
different from the specified measuring bandwidth, bandwidth correction shall be
performed for the noise-like wideband spurious.

For an EUT with antenna the tests shall be performed in two stages for both
the carrier-on and carrier-off states:

Procedure a: Identification of the significant frequencies of spurious radiation;

Procedure b: Measurement of radiated power levels of identified spurious
radiation.

For an EUT without antenna the tests shall be performed in three stages for
both the carrier-on and carrier-off states:

Procedure a: Identification of the significant frequencies of spurious radiation;

Procedure b: Measurement of radiated power levels of identified spurious
radiation;

Procedure c: Measurement of conducted spurious radiation radiated through
the antenna flange.

5.1.1.2.1 Identification of the significant frequencies of spurious radiation

5.1.1.2.1.1 Test site

The identification of frequencies emitting from the EUT shall be performed
either in an anechoic chamber, an open area test site or a semi-anechoic chamber
with the test antenna close to the EUT and at the same height as the volume centre
of the EUT.

5.1.1.2.1.2 Procedure

a. The EUT shall be in the carrier-off state (receive-only terminals shall be in
the normal operating condition).

b. For an EUT with antenna the main beam of the antenna shall have an angle
of elevation of 7°, and, for an EUT without antenna the antenna flange shall
be terminated by a dummy load.
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c. The receivers shall scan the frequency band whilst the EUT revolves.

d. The EUT shall be rotated though 360° and the frequency of any spurious
signals noted for further investigation.

e. For an EUT with antenna the test shall be repeated with the test antenna
being in the orthogonal polarization.

f. For transmit capable equipment the test shall be repeated in the carrier-on
state whilst transmitting one modulated carrier at maximum power.

5.1.1.2.2 Measurement of radiated power levels of identified spurious radiation

5.1.1.2.21 Test site

The measurement of each spurious radiation noted during procedure of the
test shall be performed on a test site that is free from reflecting objects, i.e. either
an open-area test site, a semi-anechoic chamber or an anechoic chamber.

5.1.1.2.2.2 Procedure

Substitution antenna

>_ Signal
generator
Spect
PECTUM L 1 Filter < g)— VSAT =
analyser

Measuring antenna EUT §

Figure 2: Test arrangement - Spurious radiation measurement above the cut-off
frequency for an EUT with antenna

Substitution antenna

>_ Signal
generator

ﬁ

—  Filter Testload —H VSAT |— =

Spectrum
analyser

Measuring antenna EUT &

Figure 3: Test arrangement - spurious radiation measurements above the cut-off
frequency, for an EUT without antenna
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a. The test arrangement shall be as shown in figures 2 or figure 3.

b. The EUT shall be installed such that the units are separated by about 1 m to

2 m with the indoor unit at a height between 0.5 m and 1.0 m on a turntable.
The interconnection cable shall be supported by non-metallic means at a
height between 0.5 m and 1.0 m. For the test arrangement shown in figure 2
the main beam of the antenna shall have an angle of elevation of 7° and be
oriented away from the geostationary orbit, or be inhibited by placing RF
absorbing panels in that direction. For antennas designed for minimum off-
axis gain in the direction of the geostationary orbit plane, the plane
containing the larger cut of the main lobe shall be set vertical.

. The measuring antenna shall be positioned at a distance from the EUT (e.g.

3, 5, 10 m) relevant to the applied test site. The measuring antenna shall be
adjusted in height and the EUT rotated, whilst the EUT is in the appropriate
carrier condition, for a maximum response on the associated spectrum
analyser at each spurious frequency previously identified, this response level
shall be noted. The adjustment in height of the measuring antenna does not
apply when an anechoic chamber is being used. The measuring antenna shall
never enter the 7° off-axis cone around the main beam direction.

. The investigation shall be repeated with the measuring antenna in the

orthogonal polarization and the response level similarly noted.

. The EUT shall be replaced by the substitution antenna to which is connected

a signal generator. The main beam axes of the measuring and substitution
antennas shall be aligned. The distance between these antennas shall be the
distance determined under test c).

. The substitution and measuring antennas shall be aligned in the polarization

which produced the larger response between the EUT and the test antenna in
steps ¢) and d).

. The output of the generator shall be adjusted so that the received level is

identical to that of the previously noted largest spurious radiation.

. The output level of the signal generator shall be noted. The EIRP of the

spurious radiation is the sum, in dB, of the signal generator output plus the
substitution antenna isotropic gain minus the interconnection cable loss.

5.1.1.2.3 Measurement of conducted spurious radiation at the antenna flange

5.1.1.2.3.1 Test site

70

There are no requirements for the test site to be used for this test.



TCN 68 - 214: 2002

5.1.1.2.3.2 Procedure

Coupler
EUT Load

Absorbing filter

Spectrum analyser

Figure 4: Test arrangement - conducted spurious radiation

a. The test arrangement shall be as shown in figure 4. In order to protect the
spectrum analyser while ensuring the necessary measurement accuracy,
particularly close to the carrier, if an arrangement of coupler and absorbing
filter is used it shall be tuned to and calibrated about the transmit carrier
frequency.

b. The frequency range from the cut-off frequency of the waveguide of the
EUT to 40 GHz shall be investigated for spurious radiation whilst in the
carrier-on state with the carrier being at maximum power and normally
modulated.

c. To obtain the off-axis spurious EIRP the maximum measured antenna
transmit gain, measured at the frequency of the identified unwanted
emission, for off-axis angles greater than 7° shall be added to the measured
power density and any correction or calibration and coupling factors
summated with the result. If agreed by the manufacturer, it shall be
acceptable that the worst case value assumed (i.e. 8 dBi for off-axis angles
greater than 7°) is used in place of the maximum antenna gain at the
frequency of the identified unwanted emission.

d. The test shall be repeated, for transmit capable equipment, in the carrier-off
state.

5.2 On-axis spurious radiation for transmit VSAT
5.2.1 Test method
5.2.1.1 Test site

There are no requirements for the test site to be used for this test.

5.2.1.2 Method of measurement
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5.2.1.2.1 General

For VSAT equipment for which measurements at the antenna flange are not

possible or not agreed by the manufacturer, the measurements shall be performed

with a test antenna.

For VSAT equipment for which measurements at the antenna flange are

possible and agreed by the manufacturer, the measurements shall be performed at

the antenna flange.

5.2.1.2.2 Method of measurement at the antenna flange
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Coupler
EUT Load

Absorbing filter

Spectrum analyser

Figure 5: Test arrangement - on-axis spurious radiation measurements

at the antenna flange

. The test arrangement shall be as shown in figure 5. In order to protect the

spectrum analyser while ensuring the necessary measurement accuracy,
particularly close to the carrier, if an arrangement of coupler and absorbing
filter is used it shall be tuned to and calibrated about the transmit carrier
frequency.

. The EUT shall transmit one modulated carrier continuously, or at its

maximum burst rate where applicable, centred on a frequency as close to
the lower limit of the operating frequency band of the EUT as possible. The
EUT shall be operated at the highest normal operating EIRP. The frequency
range 14.00 GHz to 14.50 GHz shall be investigated.

. Due to the proximity of the carrier the spectrum analyser resolution

bandwidth shall be set to a measurement bandwidth of 3 kHz, or as close as
possible. If the measurement bandwidth is different from the specified
measurement bandwidth, bandwidth correction shall be applied as
appropriate to noise-like wideband spurious radiation.

. To obtain the on-axis spurious EIRP, the antenna transmit gain shall be

added to any figure obtained in the above measurement and any correction
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or calibration factor summated with the result. The antenna gain shall be as
measured in subclause 5.3.1.2 at the closest frequency to the spurious
frequency.

e. The tests in b) to e) shall be repeated with a transmit frequency in the
centre of the operating frequency band.

f. The tests in b) to e) shall be repeated with a transmit frequency as close to
the upper limit of the operating frequency band of the EUT as possible.

g. The test shall be repeated in the carrier-off state.

h. The test shall be repeated in the "transmission disabled state".

5.2.1.2.3 Method of measurement with a test antenna

Substitution antenna

Signal
generator

Spectrum
PESIUM 4 1 Eiters ‘/L)— VSAT
analyser

Measuring antenna EUT

Figure 6: Test arrangement - on-axis spurious radiation measurements
with a measuring antenna

a. The test arrangement shall be as shown in figure 6.

b. The EUT shall be installed such that the units are separated by about 1 m to
2 m with the indoor unit at a height between 0.5 m and 1.0 m on a
turntable. The interconnection cable shall be supported by non-metallic
means at a height between 0.5 m and 1.0 m.

c. The spectrum analyser resolution bandwidth shall be set to the specified
measuring bandwidth or as close as possible. If the resolution bandwidth is
different from the specified measuring bandwidth, bandwidth correction
shall be performed for noise-like wideband spurious radiation.

d. The EUT shall transmit one modulated carrier continuously, or at its
maximum burst rate where applicable, centred on a frequency as close to
the lower limit of the operating frequency band of the EUT as possible. The
EUT shall be operated at the highest normal operating EIRP. The
frequency range 14.00 GHz to 14.50 GHz shall be investigated and each
spurious frequency shall be noted.
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e. Due to the proximity of the carrier the spectrum analyser resolution
bandwidth shall be set to a measurement bandwidth of 3 kHz, or as close as
possible. If the measurement bandwidth is different from the specified
measurement bandwidth, bandwidth correction shall be performed for
noise-like wideband spurious radiation.

f. The measuring antenna shall be positioned at a distance from the EUT (e.g.
3, 5, 10 m) relevant to the applied test site, and shall be aligned with the
EUT antenna for the transmit frequency. The measuring antenna shall be
adjusted in height, whilst the EUT is in the appropriate carrier condition,
for a maximum response on the associated spectrum analyser at each
spurious frequency previously identified, this response level shall be noted.
The adjustment in height of the measuring antenna does not apply when an
anechoic chamber is being used.

g. The EUT shall be replaced by the substitution antenna to which is
connected a signal generator. The main beam axes of the measuring and
substitution antennas shall be aligned. The distance between these antennas
shall be the distance determined under test f).

h. The substitution and measuring antennas shall be aligned in the
polarization which produced the larger response between the EUT and the
test antenna.

1. The output of the generator shall be adjusted so that the received level is
identical to that of the previously noted largest spurious radiation.

J. The output level of the signal generator shall be noted. The EIRP of the on-
axis spurious radiation is the sum, in dB, of the signal generator output plus
the substitution antenna isotropic gain minus the interconnection cable loss.

k. The tests in d) to j) shall be repeated with a transmit frequency in the centre
of the operating frequency band.

1. The tests in d) to j) shall be repeated with a transmit frequency as close to
the upper limit of the operating frequency band of the EUT as possible.

m. The test shall be repeated in the carrier-off state.

n. The test shall be repeated in the "transmission disabled state" state.

5.3 Off-axis EIRP emission density within the band.

Off-axis EIRP emission density (co-polar and cross-polar) within the band
14.00 GHz to 14.50 GHz.
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5.3.1 Test method

To ascertain the off-axis EIRP it is necessary to know the transmit power
density and antenna transmit radiation pattern. To ascertain the radiation pattern it
1s necessary to know the antenna transmit gain.

The following three measurement procedures shall, therefore, be performed:
a. Transmitter output power density (ABW/40 kHz);
b. Antenna transmit gain (dBi);
c. Antenna transmit radiation patterns (dBi).
5.3.1.1.1 Transmit output power density
Transmit output power is defined as the maximum power delivered
continuously by the transmitting equipment to the antenna flange.
5.3.1.1.1 Test site

There are no requirements for the test site to be used for this test.

5.3.1.1.1 Method of measurement

Coupler
EUT Load

Spectrum analyser

Figure 7: Test arrangement - transmit output power density measurement

a. The test arrangement shall be as shown in figure 7.

b. With the carrier being modulated by a pseudo random bit sequence, the
maximum power supplied to the antenna flange shall be measured in
dBW/40 kHz. The coupling factor of the test coupler at the test frequency
and the attenuation of any necessary waveguide adapter shall be taken into
account. The resolution bandwidth of the spectrum analyser shall be set as
close as possible to the specified measuring bandwidth. If the resolution
bandwidth is different from the specified bandwidth then bandwidth
correction shall be performed.

5.3.1.2 Antenna transmit gain

5.3.1.2.1 General

The antenna transmit gain is defined as the ratio, expressed in decibels (dBi),
of the power that would have to be supplied to the reference antenna, i.e. an
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isotropic radiator isolated in space, to the power supplied to the antenna being
considered, so that they produce the same field strength at the same distance in the
same direction. Unless otherwise specified the gain is for the direction of
maximum radiation.

For the purposes of this test the EUT is defined as that part of the outdoor unit
which comprises the antenna and its flange. The antenna includes the reflector(s),
feed, support struts and an enclosure of equal weight/distribution to any electrical
equipment normally housed with the feed at the antenna focal point.

5.3.1.2.2 Test site

This test shall be performed on either an outdoor far-field test site or compact
test range. However if the near-field scanner technology to convert near-field
measurements to far-field results is proven and sufficiently accurate by reference to
tests taken in both regions then antenna measurements may be taken in the near
field. Fully automated systems can be used for these tests providing that the results
can be proven to be as accurate as if they were done according to the specified
method.

5.3.1.2.3 Method of measurement

Substitution antenna

>_

A Test || XY
receiver plotter
Spectrum Test
analyser transmitter _i/'
Measuring anten EUT

Figure 8: Test arrangement - antenna transmit gain measurement

a. The test arrangement shall be as shown in figure 8 with the EUT connected
to the test receiver. A signal proportional to the angular position from the
servo mechanism shall be applied to the X-axis and the signal level from
the test receiver shall be applied to the Y-axis of the plotter.

b. A test signal at 14.250 GHz shall be transmitted by the test transmitter
through the test antenna. The E-plane shall be vertical. The EUT antenna
main beam axis shall be aligned with the main beam axis of the test
transmitter. For linear polarization the polarizer of the EUT antenna shall
be rotated and adjusted such that the E-plane coincides with the E-plane of
the test transmitter for linear polarization.
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c. The EUT shall be aligned to maximize the received signal and the X - Y
plotter adjusted to give the maximum reading on the chart.

d. The EUT shall be driven in azimuth in one direction through 100.

e. The pattern measurement is then obtained by driving the EUT in azimuth
back through boresight to 100 the other side with the plotter recording the
results.

f. The EUT shall be replaced by the substitution antenna and the received
signal level maximized.

g. This level shall be recorded on the X - Y plotter.
h. The substitution antenna shall be driven in azimuth as in d) and e).
1. The gain of the EUT shall be calculated from:
Ggyr=L, -L,+C
where:

Ggyr: 1s the gain of the EUT (dBi);

L,: is the level obtained with the EUT (dB);

L,: is the level obtained with the substitution antenna (dB);

C: is the calibrated gain of the substituted antenna at the test
frequency (dBi).

The tests in c) to 1) shall be repeated with the frequency changed to
14.005 GHz.

J. The tests in c) to 1) shall be repeated with the frequency changed to
14.495 GHz.

k. The tests in b) to k) may be performed simultaneously.
5.3.1.3 Antenna transmit radiation patterns

5.3.1.3.1 General

The antenna transmit radiation patterns are diagrams relating field strength to
the angle of the direction pointed by the antenna at a constant large distance from
the antenna.

For the purposes of this test, the EUT is defined as that part of the outdoor
unit which comprises the antenna and its flange. The antenna includes the
reflector(s), feed, support struts and an enclosure of equal weight/distribution to
any electrical equipment normally housed with the feed at the antenna focal point.

5.3.1.3.2 Test site

This test shall be performed on either an outdoor far-field test site or compact
test range. (see subclause 5.3.1.2.2).
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5.3.1.3.3 Method of measurement

Substitution antenna
Spectrum Test Test X-Y
analyser | | transmitter _¢' receiver | | plotter

Measuring anten EUT

Figure 9: Test arrangement - antenna transmit radiation pattern measurement

5.3.1.3.4 Co-polar radiation pattern - azimuth
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a.

The test arrangement shall be as shown in figure 9 with the EUT
connected to the test receiver (see subclause 5.3.1.2.3).

. The frequency of the test signal shall be set to 14.250 GHz.
. The initial E-plane of the test signal radiated by the test transmitter

through its antenna shall be vertical. The EUT antenna main beam axis
shall be aligned with the main beam axis of the test transmitter. The
polarizer of the EUT antenna shall be rotated and adjusted such that its E-
plane coincides with the E-plane of the test transmitter. Precise co-polar
peaking of the polarization shall be done by observing the cross-polar
minimum (fine adjustment).

. The EUT shall be aligned to maximize the received signal and the X-Y

plotter adjusted to give the maximum reading on the chart.

. The EUT shall be driven in azimuth to -180°.

The transmit pattern measurement is then obtained by driving the EUT in
azimuth from -180° to +180° with the plotter recording the results.

. The tests in d) to f) shall be repeated with the frequency changed to

14.005 GHz.

. The tests in d) to f) shall be repeated with the frequency changed to

14.495 GHz.
The tests in b) to h) may be performed simultaneously.

The tests in d) to 1) shall be repeated with the E-plane of the test signal
being horizontal or right hand circular as appropriate. The frequency of the
test signal shall be set to 14.250 GHz. For linear polarization the polarizer
of the EUT antenna shall be rotated and adjusted such that its E-plane
coincides with the E-plane of the test transmitter. Precise co-polar peaking
of the polarization shall be done by observing the cross-polar minimum
(fine adjustment).
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5.3.1.3.5 Co-polar radiation pattern - elevation

a6 o ow

@

See subclause 5.3.1.3.4, a).
See subclause 5.3.1.3.4, b).
See subclause 5.3.1.3.4, ¢).
See subclause 5.3.1.3.4, d).

The EUT shall be driven in elevation to -1°.

f. The transmit pattern measurement is then obtained by driving the EUT in

elevation from -1° to +70°, with the plotter recording the results.
See subclause 5.3.1.3.4, g).
See subclause 5.3.1.3.4, h).
See subclause 5.3.1.3.4, 1).

The tests in d) to 1) shall be repeated with the E-plane of the test signal being
horizontal. The frequency of the test signal shall be set to 14,250 GHz. The
EUT antenna main beam axis shall be aligned with the main beam axis of
the test transmitter. For linear polarization the polarizer of the EUT antenna
shall be rotated and adjusted such that its E-plane is orthogonal with the E-
plane of the test transmitter. Precise fine adjustment of the polarization
planeshall be done by observing the cross-polar minimum.

5.3.1.3.6 Cross-polar radiation pattern - azimuth

a.

See subclause 5.3.1.3.4, a).

b. See subclause 5.3.1.3.4, b).

The initial E-plane of the test signal radiated by the test transmitter through
its antenna shall be vertical. The EUT antenna main beam axis shall be
aligned with the main beam axis of the test transmitter. The polarizer of the
EUT antenna shall be rotated and adjusted such that its E-plane is
orthogonal to the E-plane of the test transmitter. Precise fine adjustment of
the polarization plane shall be done by observing the cross-polar minimum.

In order to adjust the X-Y plotter giving the maximum reading on the chart
the boresight co-polar receive signal shall be used.

The EUT shall be driven in elevation to —10°.

f. The transmit pattern measurement is then obtained by driving the EUT in

elevation from -10° to +10° with the plotter recording the results.
See subclause 5.3.1.3.4, g).
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h. See subclause 5.3.1.3.4, h).
1. See subclause 5.3.1.3.4,1).
J. The tests in d) to 1) shall be repeated with the E-plane of the test signal
being horizontal. The frequency of the test signal shall be set to 14,250
GHz. The EUT antenna main beam axis shall be aligned with the main
beam axis of the test transmitter. The polarizer of the EUT antenna shall be
rotated and adjusted such that its E-plane is orthogonal with the E-plane of
the test transmitter. Precise fine adjustment of the polarization plane shall
be done by observing the cross-polar minimum.
5.3.1.3.7 Cross-polar radiation pattern - elevation
a. See subclause 5.3.1.3.4, a).
See subclause 5.3.1.3.4, b).
See subclause 5.3.1.3.6, ¢).
See subclause 5.3.1.3.6, d).

The EUT shall be driven in elevation to -1°.

f. The transmit pattern measurement is then obtained by driving the EUT in

o T

@

elevation from -1° to +10° with the plotter recording the results.
g. See subclause 5.3.1.3.4, g).
h. See subclause 5.3.1.3.4, h).
1. See subclause 5.3.1.3.4,1).
J. See subclause 5.3.1.3.6, j).

5.3.2 Computation of results

The results shall be computed by producing a "mask" to the specified limits
with the reference level being equal to the sum of the transmitter output power
density and the gain of the antenna. This reference shall then be placed on the
maximum point of the plots obtained from the transmit radiation pattern
measurement, so as to ascertain that the off-axis EIRP density is within the mask,
and thus conforming to the specification.

5.4 Transmit polarization discrimination

54.1 General
See subclause 5.3.1.3.1.

5.4.2 Test method
See subclause 5.3.1.3.2.
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5.4.2.1 Method of measurement

Substitution antenna
Spectrum Test Test X-Y
analyser | | transmitter _¢' receiver | | plotter

Measuring anten EUT

Figure 10: Test arrangement - transmit polarization discrimination

a. The test arrangement shall be as shown in figure 10 with the EUT
connected to the test receiver. A signal proportional to the angular position
from the servo mechanism shall be applied to the X-axis and the signal
level from the test receiver shall be applied to the Y-axis of the plotter.

b. The frequency of the test signal shall be set to 14.250 GHz.

c. The initial E-plane of the test signal radiated by the test transmitter through
its antenna shall be vertical. The EUT antenna main beam axis shall be
aligned with the main beam axis of the test transmitter. The polarizer of the
EUT antenna shall be rotated and adjusted such that its E-plane is
coincides with the E-plane of the test transmitter. Precise fine adjustment
of the polarization plane shall be done by observing the cross-polar
minimum.

d. The co-polar level on the test receiver shall be noted.

e. The EUT shall be driven in azimuth and in elevation in opposite direction
until the received level in each case drops 1.0 dB. The lowest and highest
angles in azimuth (A,;, A,,) and in elevation (E;,, E;,) corresponding to
this 1 dB co-polar gain reduction shall be noted. The azimuth angle shall be
set to 0° and the elevation angle shall be set to 50% of E,,. The EUT shall
be driven in azimuth in each direction until the received level is dropped to
the level noted in d) minus 1.0 dB. The lowest and highest angle (A,;, A,,)
corresponding to this -1 dB co-polar boresight gain reduction at an
elevation angle of 50% of E,, shall be noted. The azimuth angle shall be
set to 0° and the elevation angle shall be set to 50% of E,,. The EUT shall
be driven in azimuth in each direction until the received level is dropped to
the level noted in d) minus 1.0 dB. The lowest and highest angle (A5, A,)
corresponding to this -1 dB co-polar boresight gain reduction at an
elevation angle of 50% of E,, shall be noted. The elevation angle and the
azimuth angle shall be set to 0°. For linear polarization the test

antennashall be rotated by 90° around its main beam axis for the reception
of the cross-polar component.
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f. The EUT shall be driven for the cross-polar component in azimuth from
A, to A, with the X-Y plotter recording the ratio of the level recorded in
d) and the actual cross-polar signal level of the test receiver.

g. The EUT shall be adjusted to an elevation angle of 50% of E,,. The EUT
shall be driven for the cross-polar component in azimuth from A to A,
with the X-Y plotter recording the ratio of the level noted in d) and the
actual cross-polar level of the test receiver.

h. The EUT shall be adjusted to an elevation angle of 50% of E,,. The EUT
shall be driven for the cross-polar component in azimuth from A to A
with the X-Y plotter recording the ratio of the level noted in d) and the
actual cross-polar level of the test receiver.

i. The EUT shall be adjusted to an azimuth angle of 0°. The EUT shall be
driven for the cross-polar component in elevation from E;, to E;, with the
X-Y plotter recording the ratio of the level noted in d) and the actual cross-
polar level of the test receiver.

j. The test antenna shall be rotated by 90° around its main beam axis for
reception of the co-polar component. The tests in d) to 1) shall be repeated
with the frequency changed to 14.005 GHz.

k. The test antenna shall be rotated by 90° around its main beam axis for
reception of the co-polar component. The tests in d) to j) shall be repeated
with the frequency changed to 14.495 GHz.

1. The tests in b) to k) may be performed simultaneously.

m. The frequency of the test signal shall be set to 14.250 GHz. For linear
polarization the initial E-plane of the test signal radiated by the test
transmitter through its antenna shall be horizontal. The EUT antenna main
beam axis shall be aligned with the main beam axis of the test transmitter.
The polarizer of the EUT antenna shall be rotated and adjusted such that its
E-plane coincides with the E-plane of the test transmitter. Precise fine
adjustment of the polarization plane shall be done by observing the cross-
polar minimum. The tests in d) to I) shall be repeated for this H-plane.

The given test procedure results in four plots for every frequency and every
plane which show the transmit polarization discrimination in three azimuth cuts
and one elevation cut each between the angles corresponding to the -1 dB co-polar
contour. Contour plots resulting from fully automated systems are also possible.

The maximum EIRP density PD is averaged over the occupied bandwidth and
is calculated from the formula:
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B
PD =EIRP, —10lg—— dBW /4kHz
4000

Where: EIRP,_,, is the maximum operating EIRP, dBW
B, is the occupied bandwidth in Hz

5.5 Carrier suppression

5.5.1 Test method

a.

e

The test arrangement for conducted measurements shall be as shown in
figure 5. The test arrangement for radiated measurements shall be as
shown in figure 6.

The EUT shall transmit one modulated carrier continuously, or at its
maximum burst rate where applicable, centred on 14.250 GHz.

The resolution bandwidth of the spectrum analyser shall be set to 3 kHz.
The "transmission disabled state" shall be obtained by use of the CCMF.

. For conducted measurements the maximum residual carrier power density

within the nominated bandwidth shall be measured and added to the
antenna on-axis gain.

For radiated measurements the maximum residual EIRP density within the
nominated bandwidth shall be measured and recorded.

Instead of the CCMF an STE provided by the manufacturer may be used to
enable the VSAT transmission to be suppressed.

5.6 Antenna pointing for transmit VSAT

5.6.1 Test method
a. Pointing stability

The test methodology described in annex B of TBR 28 may be used to show
compliance with the specification for pointing stability.

b. Pointing accuracy capability

1.

3.
4.

The EUT shall be inspected to ascertain whether fine adjustment facilities
are available for the azimuth axis.

The adjustment facilities shall be examined to determine both the angular
movement possible and the means of arresting that movement.

The arresting facility shall be examined to determine its permanency.
The test shall be repeated for the elevation axis.

c. Polarization angle alignment capability.

1. The adjustment facilities shall be examined to determine both the angular

movement possible and the means of arresting that movement.

2. The arresting facility shall be examined to determine its permanency.
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5.7 Control and monitoring for transmit VSAT

For the purposes of this test the EUT is defined as the indoor unit and that part
of the outdoor unit up to the antenna flange.

The measurement of the EIRP spectral density shall be limited to the on-axis
EIRP spectral density within either the nominated bandwidth or to a 10 MHz
bandwidth centred on the carrier frequency, whichever is the greater.

5.7.1 Test arrangement

Failure
! i
' |
Command i
EUT STE/Load . |
.
.
!
Spectrum
analyser

Power meter

Oscilloscope

Figure 11: General test arrangement for control and monitoring tests
for conducted measurements

Failure

Command
EUT A7\ STE/Load

Spectrum
analyser

-1 Power meter

Oscilloscope

Figure 12: General test arrangement for control and monitoring tests
for radiated measurements
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The test arrangement shall be as shown in figures 11 or 12. The EUT shall be

authorized to transmit and shall be in the carrier-on state at the commencement of

each test. The dual trace storage oscilloscope shall monitor by measuring the time

difference between the command, or failure, and the occurrence of the expected

event (e.g. the transmission suppression). The power meter and spectrum analyser
shall monitor the EUT output level.

5.7.2 Control channels
5.7.2.1 Test method

a.

b

(@)

5.7.2.1

The type of CC (internal or external) shall be entered in the test report.

The characteristics of any external CC interface of the VSAT, including
protocols, shall be recorded in the test report.

Apply the test method described in subclause 5.7.2.1.1 to internal CC(s).
Apply the test method described in subclause 5.7.2.1.2 to external CC(s).

.1 Test method for internal CC(s)
. The CC receive subsystem shall be caused to fail.
. Recognition of this shall constitute a SMF event.

. Within 33 seconds of the failure the EUT shall cease to transmit as seen on

the spectrum analyser.

The power meter and spectrum analyser shall be observed to ascertain that
the transmissions have been suppressed (transmission disabled state).

. The CC receive subsystem shall be restored and the EUT shall be able to

transmit again after a CCE message is received from the CCMF.

The unique identification code for the EUT shall be removed from the CC.

. Recognition of this shall constitute a SMF event.

. Within 63 seconds of the loss of identification code the EUT shall cease to

transmit as seen on the spectrum analyser.
The power meter and spectrum analyser shall be observed to ascertain that
the transmissions have been suppressed (transmission disable state).

The unique identification code for the EUT shall be restored and the EUT
shall be able to transmit again after a CCE message is received from the
CCMF.

. The unique identification code for the control channel(s) shall be removed

from the CC.
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1. Recognition of this shall constitute a SMF event.

m. Within 63 seconds of the loss of CC identification code the EUT shall
cease to transmit as seen on the spectrum analyser.

n. The power meter and spectrum analyser shall be observed to ascertain that
the transmissions have been suppressed (transmission disabled state).

0. The unique identification code for the CC shall be restored and the EUT
shall be able to transmit again after a CCE message is received from the

CCMF.
5.7.2.1.2 Test method for external CC(s)
a. The CC shall be established.
b. The test described in subclause 5.7.6 shall be conducted.

5.7.3 Processor monitoring

5.7.3.1 Test method
a. Each of the processors within the EUT shall, in turn, be caused to fail.

b. Recognition of each failure in turn by the processor monitor shall
constitute a SMF event.

c¢. Within 33 seconds of each failure the EUT shall cease to transmit as seen
on the spectrum analyser.

d. The power meter and spectrum analyser shall be observed to ascertain that
the transmissions have been suppressed (transmission disabled state).

e. The failed processor shall be restored to normal working condition and the
EUT restored to normal working before the next processor shall be
induced to fail.

5.7.4 Transmit subsystem monitoring

5.7.4.1 Test method
a. The frequency generation shall be caused to fail in respect of:
1. Frequency stability;
2. Output.

b. Recognition of each failure in turn by the subsystem monitor shall
constitute a SMF event.

c. Within 9 seconds of each failure the EUT shall cease to transmit as seen
on the spectrum analyser.
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The power meter and spectrum analyser shall be observed to ascertain that
the transmissions have been suppressed (transmission disabled state).

The frequency generation shall be restored to normal working condition
and the EUT restored to normal working before the next induced failure.

5.7.5 VSAT transmission validation

5.7.5.1 Test method for VSAT validation by the CCMF for VSAT using internal CC(s)

a.

The EUT shall be in the "in-service" state and a "poll-for-status" message
shall be received from the CCMF via CC.

The EUT shall immediately transmit a status message to the CCMF via an
internal RC.

5.7.5.2 Test method for VSAT validation by receiving station(s) for VSAT using
internal CC(s)

a.

The EUT shall be transmitting. The "transmission validation message"
from the receiving station shall be suppressed.

No later than 11 minutes after the suppression of the transmission
validation message the EUT shall recognize a SMF event and cease to
transmit as seen on the spectrum analyser.

The power meter and spectrum analyser shall be observed to ascertain that
the transmissions have been suppressed (transmission disabled state).

5.7.5.3 Test method for transmission validation for VSAT using external CC(s)

a.

C.

The EUT shall be in the "in-service" state and a "poll for status" message
shall be received from the CCMF via a CC.

The EUT shall immediately transmit a status message to the CCMF via an
internal RC, or an external RC.

For external RC(s) the contents of the status message shall be verified.

5.7.6 Reception of commands from the CCMF

5.7.6.1 Test method

a.

A CCD message shall be received from the CCMF by the EUT.

b. The EUT shall recognize this as a CCD event.

C.

Within 3 seconds of the receipt of the CCD message the EUT shall cease
to transmit as seen on the spectrum analyser.
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d.

The power meter and spectrum analyser shall be observed to ascertain that
the transmissions have been suppressed (transmission disabled state).

. A CCE message shall be received from the CCMF by the EUT.

The EUT shall recognize this as a CCE event.

. Within 3 seconds of the receipt of the CCE message the EUT shall be

enabled to start transmission.

5.7.7 Power-on/Reset

5.7.7.1 Test method

a.
b.

C.

Remove the power supplying the EUT.
Stop the CCMF from transmitting the CCE.
Replace the power supplying the EUT.

d. The EUT shall enter the out of service state, i.e. no transmission shall be

observed on the spectrum analyser.

The power meter and spectrum analyser shall be observed to ascertain that
the transmissions have been suppressed (transmission disabled state).

The system shall be restored and the EUT shall be able to transmit again
after a CCE message is received from the CCMF.

Reset the EUT.
The EUT shall recognize this as a RE event.

Within 3 seconds of the reset the EUT shall cease to transmit as seen on
the spectrum analyser.

The power meter and spectrum analyser shall be observed to ascertain that
the transmissions have been suppressed.

6. Test methods for modified VSAT

The modifications of a VSAT may consist of the replacement of one or several

of the following modules:
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Antenna subsystem;

High Power Amplifier (HPA);
Up-converter;

Low Noise Amplifier (LNA);
Down-converter;
Modulator/Demodulator (Modem).
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The intermediate and final results of the VSAT tests before modification shall
be made available by the manufacturer.

6.1 Antenna subsystem replacement.
This subclause is only applicable to passive antennas.

The following measurements made on the VSAT before modification shall not
be repeated.

5.1.1.3 Procedure for off-axis spurious radiation up to 1 000 MHz

5.1.1.2.1 Identification of the significant frequencies of spurious radiation
5.1.1.2.2 Measurement of radiated power levels of identified spurious radiation
(EUT without antenna)

5.1.1.2.3 Measurement of conducted spurious radiation at the antenna flange
5.2.1.2.2 Method of measurement at the antenna flange of on-axis spurious radiation
5.3.1.1 Transmit output power density

5.5 Carrier suppression

5.7 Control and monitoring

The results of these measurements shall be used as those of the unmodified
VSAT and entered in the computation of these subclauses.
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ANNEX A
(Normative)

REQUIREMENTS TABLE

No | Reference | Requirements Tx/Rx Status
1 4.1 Off-axis spurious radiation Tx M
Rx
2 4.2 On-axis spurious radiation Tx M
4.3 Off-axis EIRP emission density (co-polar and Tx M
cross-polar) within the 14,0 GHz to 14,5 GHz band
4 4.4 Transmit polarization discrimination Tx M
5 4.5 Carrier suppression Tx M
6 4.7 Mechanical (antenna pointing) Tx M
7 4.8.2 Control channels Tx M
8 4.8.3.1 Processor monitoring Tx M
9 4.8.3.2 Transmit subsystem monitoring Tx M
10 |4.8.3.3 VSAT transmission validation Tx M
11 | 4.8.4 Reception of commands Tx M
12 | 4.8.5 Power-on/ Reset Tx M
Note:

Tx/Rx: Transmit VSAT or receive-only VSAT
M: Mandatory.




