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LOINOI PAU

Tiéu chuan Nganh TCN 68 - 229: 2005 “Thiét bi vo tuyén luu dong mat dat ¢
ang ten roi dung cho truyén sé liéu (va thoai) — Yéu cau ky thuat” dugc xay dung
trén co sG chdp thuan 4p dung tiéu chuan ETSI EN 300 113-2 V1.1.1 (3-2001) cua
Vién Tiéu chudn Vién thong chau Au (ETSI).

Tiéu chudn Nganh TCN 68 - 229: 2005 do Vién Khoa hoc Ky thuat Buu dién
(RIPT) bién soan theo dé nghi cia Vu Khoa hoc - Cong nghé va dugc ban hanh theo
Quyét dinh s6 28/2005/QD-BBCVT ngay 17 thang 8 nam 2005 ctia Bo truéng Bo Buu
chinh, Vién thong.

Tiéu chuan Nganh TCN 68 - 229: 2005 dugc ban hanh du6i dang song ngit (tiéng
Viét va ti€ng Anh). Trong trudng hop ¢ tranh chip vé cach hiéu do bién dich, ban
tiéng Viét dugc ap dung.

VU KHOA HOC - CONG NGHE



TGN 68 - 229: 2005

THIET BI VO TUYEN LUU PONG MAT DAT
CO ANG TEN ROI DUNG CHO TRUYEN SO LIEU (VA THOAI)
YEU CAU KY THUAT

(Ban hanh kem theo Quyét dinh s6 28/2005/QD-BBCVT ngay 17/8/2005
cua Bo truong Bo Buu chinh, Vién thong)

1. Pham vi ap dung
Tiéu chuin nay 4p dung cho céc hé thong diéu ché goc c6 dudng bao khong déi
trong nghiép vu luu dong mat dat, sit dung cac bang thong hién cd, hoat dong & cac
tan s6 vo tuyén gitta 30 MHz va 1 GHz, vé6i cac khoang cach kénh 12,5 kHz va
25 kHz, v6i muc dich truyén s6 liéu. Tiéu chuin ndy 4p dung cho thiét bi vo tuyén so
va thi€t bi két hop tuong tu/sé ¢6 ang ten roi véi muc dich truyén s6 liéu va/hoic thoai.
Tiéu chudn nay 4p dung cho cdc loai thiét bi sau:
- Tram goc (thi€t bi c6 6 cidm ang ten duoc sir dung & vi tri c6 dinh);
- Tram di dong (thi€t bi c6 6 cdm ang ten thudng dugc st dung trén mot
phuong tién van tai hoac nhu moét tram luu dong);
- May cam tay:
+ C6 6 cam ang ten; hoic
+ Khong ¢6 6 cam ang ten ngoai (thiét bi ang ten lién), nhung c6 dau noi
RF 50 Q ¢6 dinh hoac tam thoi bén trong cho phép ndi véi dau ra may phat va dau
vao may thu.
May cam tay khong cé dau n6i RF bén trong hoac bén ngoai va khong cé dau
n6i RF 50 Q tam thoi khong thuoc pham vi clia tiéu chudn ndy.
Tiéu chudn 1dm co s& cho viéc chitng nhan hop chuén thiét bi vo tuyén luu
dong mat dat dung cho truyén s6 liéu (va thoai) ¢6 dng ten roi.

2. Tai liéu tham chiéu chuan

[1] ETS 300 113: “Radio Equipment and Systems (RES), Land mobile
service; Technical characteristics and test conditions for radio
equipment intended for the transmission of data (and speech) and
having an antenna connector” (6/1996).

[2] ETSI EN 300 113-1 (V1.3.1): "Electromagnetic compatibility and Radio
spectrum Matters (ERM);, Land Mobile Service; Radio equipment
intended for the transmission of data (and speech) and having an
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antenna connector" Part 1: Technical characteristics and methods of
measurement (3/2001).

[3] ETSI EN 300 113-2 (V1.1.1): “Electromagnetic compatibility and Radio
spectrum Matters (ERM); Land mobile service; Radio equipment
intended for the transmission of data (and speech) and having an

antenna connector; Part 2: Harmonized EN covering essential
requirements under article 3.2 or the R&TTE Directive” (3/2001).

3. Pinh nghia va chir viét tat
3.1 Dinh nghia

Tram goc: Thiét bi ¢c6 6 cam ang ten dé sir dung véi dng ten ngoai va & vi tri
c0 dinh.

Tram di dong: Thiét bi di dong c6 6 cam ang ten dé st dung véi ang ten
ngoai, thuong duoc st dung trén mot phuong tién van tai hodac nhu mot tram
luu dong.

R

May cam tay: Thiét bi ¢6 0 cdm ang ten hodc dng ten lién, hodc ca hai,
thudong duoc st dung doc 1ap, c6 thé mang theo ngudi hodc cam tay.

Ang ten lién: Ang ten duoc thiét k& dé gan vao thiét bi ma khong st dung dau
ndi ngoai 50 Q va duoc coi 12 mot phan cua thiét bi. Ang ten lién c6 thé duoc gian
coO dinh bén trong hoac bén ngoai thiét bi.

Piéu ché goc: Diéu ché pha hodc diéu ché tin so.

Cac phép do dan: Cic phép do sir dung két ndi 50 Q truc ti€p véi thiét bi can do.

Cac phép do birc xa: Cac phép do gia tri tuyét doi cua truong bic xa.

Bit: SO nhi phan.

Khoi: Luong thong tin nho nhat duoc glri qua kénh vo tuyén. Mot s6 ¢6 dinh
cac bit ¢6 ich dugc glri cing v6i nhau va véi cac bit thong tin du.

Go6i: Mot khoi hodc dong cédc khoi k€ ti€p duoc truyén di boi mot may phét
(logic) t61 moOt may thu hodc mot nhém may thu.

3.2 Ky hiéu
Eo: Cudng do trudng chuin
Ro: Khoang céch chuédn

dBd: Tang ich ang ten so vé6i ludng cuc A/2
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dBi: Tang ich ang ten so véi bo biic xa dang huéng

D-M0, D-M1, D-M2, D-M2’, A-M3: Tén céic tin hiéu dugc xdc dinh trong
phu luc B.2.
3.3 Chur viét tat

BS: Tram goc

CRC: Ma du theo chu ky

dBc: Decibel tuong déi so v4i cong sudt song mang

emf: Stc dién dong

erp: Cong suat biic xa hiéu dung

FEC: Stra 16i trudc

FFSK: Khoa dich tan nhanh

FSK: Khoa dich tan

GMSK: Kho4 dich t6i thiéu Gauss

IF: Trung tan

LSB: Bit c6 trong so thap nhat

MSB: Bit ¢6 trong so6 cao nhat

MSK: Khod dich t6i thi€u

PLL: Vong khoa pha

PSK: Khoa dich pha

PSTN: Mang dién thoai chuyén mach cong cong

RF: Tan s6 vo tuyén

rms: Gid tr1 hiéu dung

Rx: May thu

sr: Dai tan cta cac kénh cai dat san

Tx: Mdy phat
4. Yéu cau ky thuat
4.1 Moi truong hoat dong

Cac yéu cdu ky thuat cta tiéu chudn nay 4p dung & cdc diéu kién moi trudng
hoat dong cua thiét bi, nhitng di€u kién nay duoc xéac dinh theo loai moi trudng cta

thi€t bi. Thi€t bi phai tuan theo tat ca cdc yéu cau kj thuat cla tiéu chuin nay khi
hoat dong trong pham vi giGi han cua diéu kién moi trudng hoat dong.
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4.2 Cdc yéu cau doi voi may phdt
4.2.1 Sai so'tan s6

Phép do nay duoc thuc hién néu thiét bi c6 kha nang phat séng mang khong
diéu ché. Mit khdc, cong sudt kénh 1an can ciing phai duoc do & cac diéu kién do
kiém t6i han va cdc gidi han trong muc 4.2.4.2 phai dugc thoa man.
4.2.1.1 Dinh nghia

Sai sO tdn s6 cta mdy phat 1a hiéu giira tdn s6 séng mang khong diéu ch€ do
dugc va tan s6 danh dinh cua may phat.
4.2.1.2 Gi6i han

Sai s@ tan s6 khong dugc vuot qua cdc gid tri trong bang 1, & cic diéu kién do

kiém binh thudng va t6i han, hodc mot diéu kién trung gian.

Bdng 1: Sai so'tan s&

2 . Gidi han sai s6 tan sé (kHz)
Khoang céach — - - - — -
kénh (kHz) Thap hon '[u’ 47 MHz 1:u 137 MHz Tir 300 MHz dén '[u’ 500 MHz
47 MHz dén 137 MHz | dén 300 MHz 500 MHz dén 1000 MHz
25 40,60 +1,35 +2,00 +2,00 +2,50
(Ghi chu) (Ghi chu)
12,5 +0,60 +1,00 +1,00 (B) +1,00 (B) Khong xac
+1,50 (M) | 1,50 (M) (Ghi chu) dinh
Ghi chu:

Daéi véi cac may cdm tay co ngudn tich hop, nhitng gidi han nay chi dp dung cho dai nhiét do téi
han ter 0°C dén + 30°C.
Tuy nhién & diéu kién nhiét do téi han day du (muc 5.1.1.2.1), gidi han sai s6 tan s6 la:
o +2,50 kHz véi cac tan s6 ndm giita 300 MHz va 500 MHz;
o +3,00 kHz véi cac tan s6 ndm giita 500 MHz va 1000 MHz.
(B) Tram géc
(M) Tram di dong

4.2.1.3 Phuong phap do

May phat | B0 suy hao R May do
can do "|  cbéng suét " tan sé

Hinh 1: So do do
Thiét bi phai dugc noi véi ang ten gia (muc B.3).
Tan s6 s6ng mang duoc do khi khong cé di€u ché. Phép do phai dugc thuc
hién & cac diéu kién do kiém binh thudng (muc 5.1.1.1) va cdc diéu kién do kiém
tGi han (muc 5.1.1.2.1 va 5.1.1.2.2 4p dung dong thoi).
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4.2.2 Cong sudt song mang (dan)

Néu thi€t bi dugc thiét ké v6i cac cong sudt song mang khac nhau, cong suat
danh dinh ctia méi muic hoac mot dai cdc mic phai dugc nha san xuat cong bo.
Ngudi sir dung phai khong thé tic dong dugc vao bo phan diéu khién cong sudt.

Céc yéu cau cua tiéu chudn nay phai dugc thoa man véi tat ca cdc mic cong
sudt hoat dong cua may phat. Thuc t&, chi thuc hién phép do & miic cong suét thap
nhat va cao nhat ctia may phat.
4.2.2.1 Dinh nghia

Cong suit song mang (dan) ciia may phat 1a cong suét trung binh cap cho ang
ten gia trong mot chu ky tan s6 vo tuyén.

Cong suit dau ra danh dinh 1a cong suét song mang (dan) cua thiét bi dugc
nha san xuét cong bo.
4.2.2.2 Gi6i han

Phép do nay dp dung cho tat ca cdc thiét bi thuoc pham vi cua tiéu chuén nay.

Cong suat song mang (dan) & cdc diéu kién do xéc dinh (muc 4.2.2.3) va & cac
diéu kién do binh thudng phai ndm trong khoang +1,5 dB so vdi cong suét séng
mang (dan) danh dinh.

Cong suat séng mang (dan) & cdc diéu kién do t6i han phai nam trong khoang
+2,0 dB va -3 dB so véi cong suit dau ra danh dinh.
4.2.2.3 Phuong phap do

May phat | Bo&suy hao - May do
can do | cbng suét "|  cong suat

Hinh 2: So do do

Khi do, tot nhat 1a khong str dung di€u ché tin hiéu.

Néu khong thuc hién dugc diéu kién nay, phai ghi lai trong cic bdo cdo do
(muc B.5).

No6i may phat véi mot ang ten gia (muc B.3), do cong sudt cip cho ang ten gia
nay.

Thuc hién phép do & cdc diéu kién do binh thudng (muc 5.1.1.1) va cac diéu
kién do t6i han (muc 5.1.1.2.1 va 5.1.1.2.2 ap dung dong thoi).
4.2.3 Cong sudt biic xa hiéu dung (cuong do truong)

Phép do nay chi ap dung dai véi thiét bi khong c6 dau ndi ang ten ngoai.
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Neéu thi€t bi duoc thiét k€ hoat dong vGi cac cong suat song mang khac nhau,
cong sudt danh dinh cia méi mic hoiac mot dai cic mitc dugc nha san xuat cong
b6. Ngudi sir dung phai khong thé tic dong duoc vao bo phan diéu khién cong suat.

Céc yéu cau cua tiéu chudn nay phai dugc thoa man véi tat ca cdc mic cong
sudt hoat dong cia may phat. Thuc t&€ chi thuc hién phép do & muc cong suit thap
nhat va cao nhat ctia may phat.
4.2.3.1 Dinh nghia

Cong sudt bic xa hiéu dung 1a cong suat biic xa & hudng cé cuong do truong
cuc dai véi cac diéu kién do xdc dinh.

Cong sudt biic xa hiéu dung danh dinh 1a cong suét bic xa hiéu dung cua thiét
bi dugc nha san xuit cong bo.
4.2.3.2 Giéi han

Cong sudt bic xa hiéu dung & cdc diéu kién do binh thudng phai nam trong
khoang d; so vGi cong sudt buic xa hiéu dung danh dinh.

d; duoc xac dinh theo sai s6 cua thiét bi (1,5 dB) va sai s6 do thuc té:

d’=d*+d>

Trong do:

- d_ 1a do khong dam bao do thuc té;

- d, 1a sai s0 cua thiét bi (1,5 dB);

- d, 1a sai s6 tong.

Céc gia tri duoc biéu dién theo don vi tuyén tinh.

Ngoai ra, cong sudt birc xa hiéu dung cuc dai khong dugc vuot qua gia tri 16n
nhat cho phép boi nha quan 1y.
4.2.3.3 Phuong phap do

Phép do chi duoc thuc hién & cdc diéu kién do binh thudng.

Khi do, tot nhat 1a khong str dung di€u ché tin hiéu.

Néu khong thuc hién dugc diéu kién nay, phai ghi lai trong cic bdo cdo do
(muc B.5).

Thu tuc do nhu sau:

a) St dung mot vi tri do, dugc chon theo phu luc A, thoda man cac yéu ciu vé
dai tan ctia phép do nay. Pau tién, ang ten do phai dugc dinh huéng theo
phan cuc ding, trr khi cé chi dan khac.

May phat can do phai duoc dat & do cao xac dinh trén moét gia do khong
dan dién & vi tri giong nhu vi tri st dung binh thuong dugc nha san xuét
cong bo. Vi tri nay phai dugc ghi lai trong bao cdo do.

10
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1) May phat can do > 3
2) Angten do
3) May phan tich phd hoac Von k& chon loc (May thu do)

Hinh 3: So do do

Mady phan tich ph6 hodc Von k€& chon loc phai dugc diéu chinh tdi tdn s
séng mang ctia may phat. Ang ten do duoc nang 1én hodc ha xudng trong
toan bo dai do cao xac dinh cho dén khi thu duoc muc tin hiéu 16n nhat
trén may phan tich pho hoiac Von k& chon loc. Ang ten do khong cin nang
1én hoac ha xuéng néu thuc hién phép do & vi tri do nhu muc A.1.1 (phong
khong phan xa).

M4y phat phdi duge xoay 360° quanh truc thang ding cho dén khi thu
dugc tin hiéu cuc dai 16n hon.

Ang ten do ti€p tuc dugc nang lén hoidc ha xuéng trong toan bo dai do cao
xac dinh cho dén khi thu dugc muc tin hiéu 16n nhat. Ghi lai mic nay.
(Mic cuc dai nay phai c¢6 gia tri thap hon gia tri thu dugc & cac do cao
ngoai cic gidi han x4c dinh).

Ang ten do c6 thé khong cin nang 1én hodc ha xuéng néu thuc hién phép
do & vi tri do nhu muc A.1.1 (phong do khong phan xa).

So d6 do nhu trong hinh 4, ang ten thay thé (muc A.1.5) duoc st dung
thay cho ang ten mdy phat & cung vi tri va phan cuc ding. Tan s6 cua bo
tao tin hiéu phai dugc diéu chinh dén tin s6 s6ng mang ciia mdy phat. Néu
can thiét, ang ten do phai dugc nang 1én hoic ha xudng dé dam bao ring
van thu dugc tin hiéu cuc dai.

Ang ten do khong cin nang lén hoic ha xuéng néu thuc hién phép do & vi
tri do nhu muc A.1.1 (phong do khong phan xa).

11
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Miic tin hiéu vao ang ten thay th€ dugc di€u chinh cho dén khi mic cong
suat thu dugc & mdy thu do bang mdc cong suét tuong tng do dugc khi cé
may phat.
Cong sudt bitc xa séng mang cuc dai bang cong suat cung cip bdi bo tao
tin hiéu va c6 hiéu chinh theo tang ich clia ang ten thay thé va suy hao cap
noi gitra bo tao tin hiéu va ang ten thay thé.

f) Lap lai cac budc tir b) dén e) v6i ang ten do va ang ten thay th€ theo phan
cuc ngang.
S6 do cong suat buc xa hiéu dung Ia gia tri I6n hon trong hai gia tri ghi
duoc & dau vao ang ten thay thé c6 hiéu chinh theo tang ich ctua ang ten
néu can.

—_

B tao tin hiéu
Ang ten thay thé

w N

Ang ten do
May phan tich phd hoac Vén k& chon loc (May thu do)

Hinh 4: So do do

N
T2 2L

4.2 .4 Cong sudt kénh ldn cdn
4.2.4.1 Dinh nghia

Cong sudt kénh 1an can 12 mot phan cua tong cong sudt didu ra mdy phat véi
céc dieu kién di€u ché xéac dinh, nam trong cdc bang thong xéac dinh c6 tin s6 trung
tam 1a tdn s6 danh dinh clia hai kénh lan can. Cong suét nay 12 téng cong sudt trung
binh sinh ra do di€u ché, tap am va nhiéu clia mdy phat.

12
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4.2.4.2 Gi6i han

V6i cac khoang cach kénh 25 kHz, cong suit kénh lan can khong dugc 16n
hon -70,0 dB so vGi cong suat song mang (dan) cua may phat ma khong nhat thiét
phai thap hon 0,2 uW (-37 dBm).

Véi khoang cach kénh 12,5 kHz, cong suét kénh lan can khong duoc 16n hon
-60,0 dB so v&i cong suit song mang (dan) cia may phat ma khong nhat thi€t phai
thap hon 0,2 uW (-37 dBm).
4.2.4.3 Phuong phap do

Mé}/ phat | Suy haq | May thu do
can do | cong suat cong suat

A

B tao tin hiéu
diéu ché

Hinh 5: So do do

Cong suat kénh lan can c¢6 thé dugc do biang mdy thu do cong sudt (trong phin
nay ky hiéu la “may thu”) tuan theo phu luc B.

a) May phat phai lam viéc tai cong suat song mang duoc xac dinh trong muc
4.2.2 & céc diéu kién do binh thudng (muc 5.1.1.1). D4u ra may phat duoc
noi véi dau vao cua “mdy thu” bang thiét bi noi ¢6 trd khang doi véi may
phat 12 50 Q va c6 muc phu hop & “dau vao may thu”.

b) Véi mdy phat khong diéu ché, diéu chinh “may thu” sao cho thu duoc dap
ting 16n nhat. Day 1a diém ddp ting 0 dB. Ghi lai viéc thiét lap bo suy hao
“mdy thu” va chi s6 ctia mdy do. Néu phai diéu ché s6ng mang, khi d6
thuc hién phép do bang cich di€u ché mdy phat véi céc tin hiéu do binh
thuong D-M2 hodc D-M4 (theo muc B.2) va ghi lai trong bdo cédo do.

¢) Tan s6 cta “mdy thu” phai duoc diéu chinh cao hon s6ng mang sao cho
dap tng -6 dB ctia “may thu” ma gan nhat véi tin s6 song mang clia may
phét c6 vi tri dich chuyén so véi tin s6 séng mang nhu chi ra trong bang 2.

Bdng 2: Dich tan sé

Khoang cach kénh Biang thong can thiét Dich so véi diém -6 dB
(kHz) (kHz) (kHz)
12,5 8,5 8,25
25 16 17

13
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d)

€)

g)

h)

Mady phét phai dugc diéu ché€ bang tin hiéu do binh thudng D-M2 hoic
D-M4, muc B.2.

Diéu chinh bo suy hao ciia “mdy thu” dé dat dugc ciing mic (hodc mot ty
1¢ xac dinh) & may do trong budc b).

Ty s6 cong suat kénh 1an can so v6i cong suit song mang la do chénh léch
gilta cac gia tri thi€t 1ap bo suy hao nhu trong cac budc b) va e), va duoc
hiéu chinh theo chi s6 cia may do.

V6i moéi kénh 1an can, ghi lai cong suat ctia kénh 1an can do.

Lap lai phép do vdi tan s6 “mdy thu” dugc diéu chinh thap hon séng mang
sao cho dap ting -6 dB clia “mdy thu” ma gan nhat véi tan s6 song mang
ctia may phat c6 vi tri dich chuyén so véi tdn s6 séng mang nhu chi ra
trong bang 2.

Cong sudt kénh 1an can cua thiét bi can do la gia tri cao hon trong hai gia
tri duoc ghi lai & budc f) d6i v6i hai kénh lan céan trén va dudi ctia kénh
dang do.

Néu khong thé thuc hién do sai s6 tidn s6 ma khong sir dung diéu ché (muc
4.2.1), phai lap lai phép do nay & cdc di€u kién do t6i han (cdc muc
5.1.1.2.1 va 5.1.1.2.2 4p dung dong thoi).

4.2.5 Phdt xa gida
4.2.5.1 Dinh nghia

Phat xa gia 1a cac phat xa tai cac tan s6 khong phai la tan s6 song mang va

nam ngoai cdc dai bién vé6i diéu ché binh thudng.

Miic phat xa gia dugc do bang cac cach sau:

a)
b)

)

Po miic cong suit & cac tai xac dinh (phat xa gia dan); va

Po cong suit biic xa hiéu dung cua cac bic xa do vo va cau tric cua thiét
bi (buic xa vd mdy); hoac

Do cong suit biic xa hiéu dung ctia cdc bic xa do vO mdy va ang ten lién,
trong trudng hop thiét bi cAm tay c6 ang ten lién va khong c6 dau ndi RF
bén ngoai.

4.2.5.2 Giéi han

Cong sudt ctuia phat xa gia khong dugc vugt qua cac gia tri trong bang 3 va 4.
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Bdng 3: Cdc phdt xa dan

Dai tan Trang thai phat Trang thai cho
9 kHz dén 1 GHz 0,25 uW (-36 dBm) 2,0 nW (-57 dBm)
Trén 1 GHz dén 4 GHz, hoac tir 1 GHz 1,00 uW (-30 dBm) 20 nW (-47 dBm)
dén 12,75 GHz (muc 4.2.5.3, a))

Bdng 4: Cdc phdt xa biic xa

Da&i tan Trang thai phat Trang thai cho
30 MHz dén 1 GHz 0,25 uW (-36 dBm) 2,0 nW (-57 dBm)
Trén 1 GHz dén 4 GHz 1,00 uW (-30 dBm) 20 nW (-47 dBm)

Khi do btc xa ciia cic mdy cam tay, 4p dung céc diéu kién sau:
- V6i thiét bi c6 ang ten lién bén trong, ang ten binh thudng van duogc két noi;
- V6i thi€t bi ¢6 6 cam dng ten ngoai, khi do ki€ém phai ndi tai gia v6i 6 cam nay.
4.2.5.3 Phuong phap do
4.2.5.3.1 Do mic cong suat

May phat R Suy hao | May phan tich
can do | cong suat "| phé hoac Von
: k& chon loc
A

B tao tin hiéu
diéu ché
(Ghi chu)

Ghi chu: Chi str dung néu khéng thé thuc hién dugc phép do véi may phat khdng diéu ché.
Hinh 6: So do do

Phuong phéap do nay chi ap dung doi véi thi€t bi c6 dau noi ang ten ngoai.

Po cédc phat xa gia theo muc cong suat cua bat ky tin hiéu roi rac nao (khong
ké tin hiéu mong muon) trén tai 50 Q. Viéc nay c6 thé thuc hién duoc bing cich
noi dau ra mdy phat thong qua bo suy hao t6i mdy phan tich ph6é (muc B.7) hoic
Von k& chon loc, hodc bing cach kiém tra cac miic twong d6i cua cdc tin hiéu tap
cap cho ang ten gia (muc B.3).

Phép do phai dugc thuc hién v6i may phat khong sir dung diéu ché néu c6 thé.
Néu khong thé thuc hién dugc diéu ndy, mdy phat phai duoc diéu ché bang tin hiéu
do binh thuong D-M2 hoac D-M4 (muc B.2). Viéc diéu ché phai duoc thuc hién
lién tuc trong qua trinh do.
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Bang thong phan giai cua thiét bi do phai la bang thong nho nhat kha dung ma
16n hon do rong pho clia cac thanh phan tap dang dugc do. Diéu nay phai dugc xem
xét dé dat duoc khi bang thong cao nhat ti€p theo gay ra su giam bién do it hon
1 dB.

Céc diéu kién trong cdc phép do lién quan phai duoc ghi lai trong bao cdo do.

Phai thuc hién cac phép do véi thiét bi hoat dong trén cac tan s6 khong vuot
qua 470 MHz, trong dai tan 9 kHz - 4 GHz, va véi thiét bi hoat dong trén cac tan so
16n hon 470 MHz, trong dai tan 4 GHz - 12,75 GHz, ngoai trir kénh hoat dong clia
may phat va cic kénh lan can.

Lap lai phép do v6i may phat & trang thai “cho”.
4.2.5.3.2 DBo cong suat bic xa hiéu dung

1) May phat can do
2) Ang ten do
3) May phan tich phé hodc Von ké chon loc (May thu do)

Hinh 7: So do do

L]
w

Thu tuc do nhu sau:

a) Tai vi tri do (thoa méan cac yéu cau phu luc A), mau thir duoc dat & do cao
xac dinh trén gia do.
May phat phai hoat dong véGi cong suat song mang nhu xac dinh trong
4.2.2 dé cép cho:

- Ang ten gid (muc B.3) déi véi thiét bi c6 dau ndi dng ten ngodi (muc
4.2.5.1, b)); hoac

- Ang ten lién (muc 4.2.5.1, ¢)).
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b) Néu c6 thé, phép do phai thuc hién v6i may phéat khong sir dung diéu ché.

Néu khong thé thuc hién dugc diéu nay thi phai diéu ché bing tin hiéu do
kiém binh thudng D-M2 hoidc D-M4 (muc B.2). Néu c6 thé, phai diéu ché
lién tuc trong suot thoi gian do.

Bang thong phan giai cua thiét bi do l1a bang thong nho nhit ma van 16n
hon do rong pho cta thanh phan tap dang dugc do. Diéu nay can phai quan
tam dé dat duoc khi do rong bang cuc dai ké tiép lam cho bién do tang it
hon 1 dB.

Diéu kién trong cac phép do lién quan phai dugc ghi lai trong béo cédo do.
Do tim btic xa clia cdc thanh phan tap bang mdy thu va ang ten do trong
toan bo dai tan 30 MHz - 4 GHz ngoai trir kénh hoat dong cia may phat va
céac kénh lan can.

1
2

3
4

B tao tin hiéu
Ang ten thay thé

Ang ten do
May phan tich phd hoac Vén k& chon loc (May thu do)

Hinh 8: So do do

~— N N~ ~—

d) Tai mdi tan s6 do thay thanh phan tap, xoay méu thtr dé thu dugc dép ung

cuc dai va cong suat buc xa hiéu dung cta thanh phan tap dugc xac dinh
bang phép do thay thé, so d6 do nhu trong hinh 8;

Ghi lai gia tri cong sudt bic xa hiéu dung ctuia thanh phan tap do.

e) Lap lai phép do v6i ang ten do & mat phang phan cuc truc giao;
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f) Lap lai phép do v6i mdy phat & trang thai “cho”;
4.2.6 Suy hao xuyén diéu ché
4.2.6.1 Dinh nghia

Trong tiéu chudn nay, suy hao xuyén diéu ché 1a s6 do kha ning han ché viéc
tao ra cac tin hiéu & cac phan tlr phi tuyén cta may phat khi c6 tin hiéu song mang
va nhiéu di vao mdy phat qua ang ten.
4.2.6.2 Gi6i han

Yéu cau nay chi 4p dung doi v6i cac may phat duge sir dung trong cac tram

A

goc.

C6 hai loai suy hao xuyén di€u ché cua mdy phat, thiét bi phai thoa man mot

trong cac yéu cau:

- Ty s6 suy hao xuyén diéu ché€ nho nhat phai 1a 40,0 dB doi véi bat ky san
pham xuyén diéu ché nao;

- VGi thiét bi tram goc duoc st dung trong cac diéu kién dich vu dac biét (6
cdc vi tri ¢6 nhiéu mdy phat hoat dong), ty so suy hao xuyén diéu ché nhd
nhat phai 1a 70,0 dB d6i v6i bat ky san pham xuyén diéu ché nao.

4.2.6.3 Phuong phap do
So d6 do dugc chi trong hinh 9.

o B6 ghép Nguén tin
May phat L | 5010 gB || (Binh hubng) |<—| 50 @ 10dB [ hisu nhidu
can do -
I |
D Két cudi 50 Q
J B6 suy hao 50 O
May phan
tich phé

Hinh 9: So do do
N6i mdy phét v6i bo suy hao cong suat 50 Q 10 dB va véi mdy phan tich pho
qua bo ghép (dinh huéng). C6 thé can bo suy hao phu giita bo ghép dinh huéng va
mdy phan tich phd dé€ tranh qu4 tai.
Dé giam anh hudng cua sai s6 ghép khong thich tng, phai ghép bo suy hao
cong suat 10 dB v6i may phat can do bing day n6i ngén nhat c6 thé.
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Nguon tin hiéu nhiéu c6 thé 1a mot mdy phét cap cung mot cong sudt va co
kiéu twong tu nhu mdy phat can do hodc mot bo tao tin hiéu va bo khuéch dai cong
sudt tuyén tinh c6 kha nang cip cong suat dau ra giong nhu may phat can do.

B0 ghép (dinh hudng) phai c6 suy hao ghép thap hon 1 dB. Néu duogc su dung,
bod ghép dinh huéng phai c6 bang thong du 16n va phai ¢6 hé s6 dinh huéng thap
nhit 1a 20 dB.

Mady phét can do va va nguodn tin hiéu do phai duoc phan cdach vé mat vat 1y
sao cho phép do khong bi anh hudng bdi bic xa truc tiép.

May phat can do phai khong dugc sur dung diéu ché va may phan tich pho
dugc diéu chinh dé c6 chi thi cuc dai véi do rong quét tan s6 1a 500 kHz.

Nguén tin hiéu nhiéu phai khong dugc di€u ché va ¢ tin s6 cao hon tin s
may phat can do tir 50 kHz dén 100 kHz.

Chon tan so6 sao cho cdc thanh phan xuyén diéu ch€ duoc do khong tring véi céc
thanh phan tap khic. Diéu chinh cong sudt diu ra ctia ngudn tin hiéu nhiéu tGi mic
cong sudt séng mang clia may phat cAn do bang cdch st dung may do cong suat.

Do thanh phan xuyén di€u ché bang cdch quan sat truc ti€p trén mdy phan tich
pho ty s6 ctia thanh phan xuyén diéu ché thi ba 16n nhat so v6i séng mang.

Ghi lai gi4 tri nay.

Lap lai phép do nay vG6i nguodn tin hiéu nhiéu thit & mot tan s6 thap hon tan so
ctia may phat can do tir 50 kHz dén 100 kHz.

Suy hao xuyén diéu ché ctia mdy phét cin do 1a gia tri thap hon trong hai gia
tri duoc ghi & trén.

4.2.7 Thoi gian kich hoat may phdt
4.2.7.1 Dinh nghia

Thoi gian kich hoat may phat (t,) 1a khoang thoi gian giita thoi di€ém “bat may
phat” (T, ,, xem muc 4.2.9.1) va thoi diém xay ra sau trong hai thoi diém sau day
(muc 4.2.9, hinh 10 va 11):

a) Thoi diém khi cong suat diu ra mdy phat dat dén miic -1 dB hoic +1,5 dB

so v4i cong suat trang thai 6n dinh (P,) va duy tri & mic trong khoang tir
-1 dB dén +1,5 dB so v6i P, nhu quan sat trén thiét bi do hoac d6 thi cong
sudt/thoi gian; hoac

b) Thoi diém sau khi tdn s6 séng mang duy tri trong khoang +1 kHz so véi

tdn sO trang thdi 6n dinh F_, nhu quan sat trén thiét bi do hodc d6 thi tin
sO/thoi gian.

Gia tri do dugc cuat, lat, , gidihanlat,.
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4.2.7.2 Gi6i1 han

Thoi gian kich hoat may phat khong dugc vuot qua 25 ms (t

< tal>'

am —

4.2.7.3 Phuong phap do
So d6 do xem muc 4.2.9.3.2, hinh 13.

Thu tuc do nhu sau:

a)

b)

)

Noi may phat vé6i bo tach song RF va bo phan biét do thong qua tai thich
tng. Suy hao cua tai duoc chon sao cho dau vao ctia bo phan biét do duoc
bao vé chong qua tai va bo khuéch dai han ché clia bo phan biét do hoat
dong ding trong dai giGi han ngay sau khi cong suit song mang ctia may
phat (truéc khi suy giam) vuot qua 1 mW. Mdy hién séng c¢6 nhé 2 duong
(hodc may ghi qua do) ghi lai bién do qua do tur bo tach song theo thang
logarit va ghi lai tdn s6 qua do tir bd phan biét do.

C6 thé sir dung mot cong tic dé dam bao rang thoi diém quét cia may
hién séng bat dau ngay sau khi “bat mdy phat”. So d6 do nhu trong
hinh 13 muc 4.2.9.3.2.

Mady phan tich phé va may hién séng c¢6 nhd/bo phan biét ciing c6 thé
dugc str dung.

Cac dudng cia mdy hién séng duoc hiéu chuin theo cong suit va tin so
(truc y) va theo thoi gian (truc x), stt dung bo tao tin hiéu.

Thoi gian kich hoat mdy phét dugc do bang cich doc truc ti€p trén may
hién s6ng trong khi may phat khong dugc di€u ché 1a t6t nhat.

4.2 .8 Thoi gian khir hoat mdy phdt
4.2.8.1 Dinh nghia
Thoi gian khir hoat mdy phat (t.) 12 khoang thoi gian gita thoi diém “tit mdy

phat” (T, , xem muc 4.2.9.1) va thoi diém khi cong sudt ddu ra may phat giam

xuong thap hon cong suat trang thdi 6n dinh (P,) 50 dB va duy tri thap hon mic nay

nhu quan sat trén thiét bi do hoac do thi cong suat/thoi gian (muc 4.2.9, hinh 12).

Gid tri do dugc cuat lat

giGihanlat,.

™m?

4.2.8.2 Giéi han

Thoi gian khir hoat mdy phat khong duge vugt qua 20 ms (t,, <t,).
4.2.8.3 Phuong phap do
So d6 do xem muc 4.2.9.3.2, hinh 13.
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Thu tuc do nhu sau:

a)

b)

c)

Noi may phat véi bo tach song RF va bd phan biét do thong qua bo suy
hao cong suat thich Gng. Suy hao dugc chon sao cho dau vao ctua bd phan
biét do duoc bao vé chong qua tai va bo khuéch dai han ché clia bo phan
biét do hoat dong ding trong dai giéi han véi di€u kién cong suét séng
mang cia may phat (truéc suy hao) vuot qua 1 mW. Mdy hién séng c6
nhé 2 tia (hodc mdy ghi qui do) ghi lai bién do quéa do tr b tach song
theo thang logarit va ghi lai tan s6 qua do tir bd phan biét.

C6 thé sir dung mot cong tic dé dam bao rang thoi diém quét cia may
hién séng bat dau ngay sau khi “tit mdy phat”. So d6 do nhu trong hinh 13
muc 4.2.9.3.2.

Mady phan tich phé va may hién séng c¢6 nhd/bo phan biét ciing c6 thé
dugc str dung.

Cac dudng ciua mdy hién séng duoc hiéu chuin theo cong suit va tin so
(truc y) va theo thoi gian (truc x) bang cdch thay thé€ mdy phat va tai bang
bo tao tin hiéu.

Thoi gian khir hoat mdy phdt duoc do bang cach doc truc ti€p trén may
hién s6ng trong khi may phat khong st dung di€u ché 1a tot nhat.

4.2.9 Qud do ciia mdy phdt

4.2.9.1

Dinh nghia

Qua do cua may phat 1a su phu thudc theo thoi gian ctia tan s6 may phat, cong

suat va

pho khi bat va tit cong suat RF ddu ra.

Cong sudt, tan so, dung sai tan s6 va thoi gian qua do dugc quy dinh nhu sau:

P,: Cong suit danh dinh;

P_: Cong suét trang thdi 6n dinh;

P,: Cong suat qua do cua kénh lan can. D6 1a cong sudt qua do trong céc
kénh lan can do bat va tat mdy phat (muc 4.2.9.3.3).

F,: Tan s6 song mang danh dinh;

F_: Tan s6 s6ng mang & trang thdi 6n dinh;

df: Léch tan s6 (so véi F,) hoac sai so tan so (tuyét doi ) (muc 4.2.1.1) clia
may phat;

df.: Gi6i han sai s6 tan s6 (df) & trang thdi 6n dinh (muc 4.2.5.2);

21



TGN 68 - 229: 2005

df.: Gidi han do léch tan s6 (df) bang 1 kHz. Néu khong thé tat diéu ché
may phat thi phai cong thém mot nira khoang cach kénh;

df_: GiGi han do léch tan s6 (df) qua do, bang mot nira khoang cach kénh;
trong khi do léch tan s6 nhé hon df,, tAn s6 s6ng mang van nam trong pham
vi ctia kénh 4n dinh. Néu khong thé thuc hién tit diéu ché mdy phat thi
cong thém mot nira khoang cach kénh;

T,,,: Thoi diém bat may phat;

t,.: Thoi diém khi cong suat mang (do dugc ¢ ddu ra mdy phat) vuot qud
P_-30dB;

t,; Khoang thoi gian bat dau tir thoi diém t,, va keét thiic khi cong suét dat
muc P_ - 6 dB;

t,: Thoi gian kich hoat may phat nhu dinh nghia trong muc 4.2.7;

t,.. Gid tri do dugc cua t;

t,;: Gi6i han cua t,, nhu trong muc 4.2.7.2;

T, Thoi diém tat may phat;

T, Thoi diém khi cong sudt mang xu6ng thap hon P, - 30 dB;

t,: Khoang thoi gian bat ddu khi cong suat xudng thdp hon P, - 6 dB va két
thic & thoi diém tg.

t: Thoi gian khir hoat mdy phat nhu dinh nghia trong muc 4.2.8 (sau thoi
gian khur hoat nay, cong suat giit & mic thap hon P, - 50 dB);

t_: Gid tri do duoc clia t;

t,: Gi61 han t_ nhu trong muc 4.2.8.2.

Néu sir dung bo téng hop va/hoidc hé thong mach vong khoa pha (PLL) dé xéc

dinh tin s6 may phat thi may phat phai bi tat khi mit dong bo hoac, trong trudng
hop PLL, khi hé thong mach vong khong khéa dugc.
4.2.9.2 Gié6i han

4.2.9.2.1 Mién thoi gian cua cong suat va tan s

Hinh 10, 11 va 12 mo ta cdc thoi di€ém, tdn s6 va cong suat nhu dinh nghia
trong cac muc 4.2.7.1, 4.2.8.1 va 4.2.9.1.
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Cong suéat
P +1,5dB &
R
P.-1dB
R-6dB
R -30dB
Txon
Tan sé
Baa
£2%4 Kenh lan ca
S ——
F.+1kHz ;
/ \ e+,
L
i | \{ dfo =
¢ /] Thai gian
Kénh \ / [
Fo- 1 kHz 1 ~——
FO - dfe
F. - dfe -
%23 Keénh lan can
2

|]I[| Cac gi6i han dua vao tac dong thuc t& clia thiét bi
Cac gii han ¢6 dinh

Hinh 10: Thoi gian kich hoat mdy phat theo muc 4.2.7.1 a) va qua do khi bdt may
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Cong suét

P.+1,5dB

5050

-1dB

-6dB =

&0

R -30dB S

Txon \ ::J:I
N NN\

Thdi gian

RF 5 ton tam | tal

Tan s6
325
st Kénh lan can
o Rhalal
£
RE
Fo+dfe  —risgs
R +1kHz N— ‘
\ K + df,
\ _ydno s
Fe ] \ P TS
Kénh \ g Thoi gian
R -1 kHz —H . a'd
N—" F, - df,
K, - df,
h lan can \

|]I[| Cac gi6i han dua vao tac dong thuc t& clia thiét bi
Cac gii han ¢6 dinh

Hinh 11: Thoi gian kich hoat mdy phat theo muc 4.2.7.1 b) va qua do khi bdt may
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Cong suat
R+1,5dB
R-15dB
P, - 30 dB R - 50 dB
P, -50dB > R-50dB
Txoff j\
& RE 1ot o loft  gtm LW Thigian
Tanss |
Kénh lan can
F+df;
/)
R, + 1 kHz /
Txoff /
BN / & R + dfg
SN /
~\ Thdi gian
N Kénh R
R -1kHz AN
\// |:0 'dfe
I:c - dfc

Cac gii han ¢6 dinh

Kénh lan can

[|]]] Cac gi6i han dua vao tac dong thuc té clia thiét bi

Hinh 12: Thoi gian khit hoat mdy phdt theo muc 4.2.8.1 va quad do khi tat mdy

Céac do thi cong suit song mang (dan) va tdn s6 s6ng mang theo thoi gian

(g6m mot s6 diém qud do phu hop) phai duoc ghi trong bao céo do.
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Tai thoi diém bat ky khi cong suét séng mang 16n hon P, - 30 dB, tin s song
mang phai duy tri trong pham vi na khoang cach kénh (df,) so véi tan s6 song
mang & trang théi on dinh (F,).

Do doc cua cac do thi “cong suat theo thoi gian” tng véi ca thoi gian kich
hoat va khtr hoat, phai thoa man:

- t,20,20 ms va t, > 0,20 ms, doi véi ca thoi gian kich hoat va khur hoat;

- Trong khoang gitta diém P, — 30 dB va diém P, — 6 dB (d6i véi ca thoi gian

kich hoat va khir hoat), do doc phai khong dugc thay doéi.
4.2.9.2.2 Cong suat qua do & kénh lan can

- Dai v6i cac khoang cach kénh 25 kHz, cong suat qua do trong cac kénh lan
can khong duoc 16n hon -60 dB so vGi cong suit song mang (dan) cua may
phat (tinh theo decibel tuong doi so v4i cong sudt song mang (dBc)) ma
khong nhat thiét phai thap hon 2 uW (-27,0 dBm);

- Do6i v6i khoang cach kénh 12,5 kHz, cong sudt qua do trong cac kénh lan
can khong duoc 16n hon -50 dB so véGi cong suét song mang (dan) cua may
phat (theo dBc) ma khong nhat thiét phai thap hon 2 uW (-27,0 dBm).

4.2.9.3 Phuong phap do

Céc thoi diém qua do (cdc trudng hop chuyén mach bat va tat) va cac do léch
tdn s6 trong nhitng thoi diém nay c6 thé duoc do bang mdy phan tich phd va bo
phan biét do ma thoa man cac yéu cau duoc néu trong muc 4.2.9.3.2.

Cong suat, lam giam hoat dong & cdc kénh 1an can, c6 thé duoc do bing cich
stt dung mdy do cong suat qua do phu hgp ma thoa man cic yéu cau ctia muc
4.2.9.3.4.
4.2.9.3.1 Do mién thoi gian clia cong suat va tin s

Néu c6 thé, phai thuc hién phép do v6i may phat khong sir dung diéu ché. Néu
khong, phép do duoc thuc hién v6i mdy phat c6 st dung di€u ché va phai ghi lai
diéu nay trong bdo cédo do.

N6i mdy phat theo so do nhu hinh 13.

Kiém tra viéc hiéu chuan thi€t bi do. Pau ra mdy phat duoc néi véi ddu vao
mdy phan tich phd va bo phan biét do thong qua cdc bo suy hao cong suat va bo
chia cong suat.

Gia tri cua bo suy hao cong suat duge Iua chon sao cho dau vao cua thiét bi do
dugc bao vé chong qua tai va bo khuéch dai han ché cua bo phan biét do hoat dong
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chinh xdc trong dai gidi han khi dat dugc cdc di€u kién cong suit trong muc
4.2.9.1.

May phan tich phé dugc thiét 1ap dé do va hién thi cong suat theo thdi gian
(“ché& do zero span”).

Hiéu chudn bo phan biét do. Diéu ndy dugc thuc hién bing céch cip cic dién
ap RF tr bo tao tin hiéu véi cac do 1éch tan s6 xac dinh so véi tan s6 danh dinh cla
may phat.

Str dung thiét bi thich hop dé tao ra xung kich cho thiét bi do khi bat va tat
may phat.

C6 thé gidm sat viéc bat va tit cong suat RF.

bién ap & dau ra bo phan biét do phai dugc ghi lai theo ham thoi gian tuong
ung v6i muc cong sudt trén bo nhé hoac bo ghi qua do. bién ap nay la s6 do do
lech tan s6. C4c khoang thoi gian trong qué do tan s6 c¢6 thé duoc do bing cach sir
dung gdc thoi gian cta thi€t bi nhé. Dau ra ctia bo phan biét do chi ¢6 hiéu luc sau
t., va truGe t .
4.2.9.3.2 So d6 do va céac dac tinh cta bo phan biét do

May phat ~ Bokich !
can do R
\J \J
Bcfi suy hgo L B6 tach RF hoac ™ May hién
cong suat »  may phan tich » sbng co
pho nhé
\J
/—
A
Bo tao | BOphan
tin hiéu | Dbiét do

Hinh 13: So do6 do qud do cong sudt va tan s6 cua mdy phdt
trong thoi gian kich hoat va khir hoat mdy phdt
Bo phan biét do c6 thé gdm mot bo tron va mot bo dao dong nodi (tao tin so
phu) dé bién déi tdn s6 may phdt do dugc thanh tin s6 cap cho bo khuéch dai han
ch€ (bang rong) va bo phan biét bang rong két hop:
- B0 phan biét do phai di nhay dé do céc tin hiéu vao giam t6i P, - 30 dB;
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- Bo phan biét do phai dii nhanh dé hién thi ciac do léch tin s6 (khoang

100 kHz/100 ms);

- Dau ra bo phan biét do phai dugc ghép dién mot chiéu.

4.2.9.3.3 Do cong suat qua do kénh lan can

May phat can do duoc ndi v6i “thiét bi do cong suat qua do kénh lan can”

thong qua bo suy hao cong suat nhu mo ta trong muc 4.2.9.3.4 dé c6 mic vao phi
hop (giita O dBm va -10 dBm khi cong suat mdy phat 1a P,).

Néu c6 thé dugc phai thuc hién phép do v6i may phat khong sir dung diéu ché.
Néu khong, phép do dugc thuc hién véi mdy phat cé str dung diéu ché va phai ghi

lai di€u nay trong béo céo do.

28

Thu tuc do nhu sau:

a)

b)

d)

g)

h)

Mady phét phai c6 mic cong suat séng mang danh dinh cuc dai, & cdc diéu
kién do ki€ém binh thudng (muc 5.1.1.1);

Diéu chinh “may do cong suat qud do” dé thu dugc dap tng cuc dai;

Pay 1a mic chuin 0 dBc;

Sau d6 tat may phat.

Diéu chinh “mdy do cong sudt qua do” khoi tan s6 séng mang dé dap tng
-6 dB clia n6 ma gan nhat véi tan s6 song mang cua may phat duogc dich

chuyén so véi tin s6 séng mang nhu trong bang 5;

Bdng 5: Dich chuyén tdan sé

Khoang cach kénh (kHz) Dich chuyén (kHz)
12,5 8,25
25 17

Bat mdy phat;

St dung mdy phan tich phé dé ghi lai dudng bao ciia cong suat qua do
theo thoi gian (thoi khoang 50 ms). Cong suat duong bao dinh qua do
dugc tinh theo dBc;

Tat mdy phat;

St dung mdy phan tich phé dé ghi lai dudng bao ciia cong suat qua do
theo thoi gian (thoi khoang 50 ms). Cong suat duong bao dinh qua do
dugc tinh theo dBc;

Lap lai cac bude d) dén g) nam lan va ghi lai dap Gng 16n nhéat trong cac
diéu kién “bat” va “tat”;
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i) Lap lai cdc buGc c¢) dén h) v6i “thiét bi do cong suat qua do” dugc diéu
chinh téi bién khac ctia song mang;

j) Cong suat qua do kénh lan can trong cac thai gian kich hoat va khir hoat 1a
gia tri cao nhat trong cac gia tri duoc ghi & budc h).

Ghi lai gi4 tri nay.

4.2.9.3.4 Cac dac tinh cia may do cong suat qua do kénh lan can

Kich
May phat B6 suy hao ! 85 16 B6 loc kénh | ! Méy phan
can do cong suat : o fron lan can i tich phé
B6 tao
tin hiéu

Hinh 14: So do do thiét bi do cong sudt qud do kénh ldn cdn

Yéu cau doi véi thiét bi do cong suat qua do kénh 1an can nhu sau:

Bo tron: Bo tron diot can bang 50 Q; véi mic do dao dong noi phu hop, vi du
+7 dB;

B0 loc kénh lan can: thich tang 50 Q;

May phan tich pho: dai thong 100 kHz, tach séng dinh hodc do cong suat/thdi
gian.
4.3 Cdc yéu cau doi véi mdy thu
4.3.1 Do nhay (so'liéu hodc ban tin)
4.3.1.1 Dinh nghia

Do nhay kha dung cuc dai (s6 liéu hay ban tin, dan) 1a muc tin hiéu nhé nhat
(emf) clia séng mang & dau vao may thu ma sau khi giai di€u ché€ nhan dugc tin
hiéu s6 v6i mot ty s6 16i bit 1a 102 hodc mot ty 1é ban tin ding 1a 80%. Tin hiéu
séng mang nay phai c¢6 tan s6 1a tdn s6 danh dinh cua mdy thu va dugc diéu ché
bang tin hiéu do kiém binh thudng (muc B.2).
4.3.1.2 Gié6i han

Do nhay kha dung cuc dai (emf):

- O céc diéu kién do binh thuong khong dugc vuot qua: +3,0 dBuV va

- O céc diéu kién do t61 han khong duoc vuot qua: +9,0 dBuV.
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4.3.1.3 Phuong phap do
4.3.1.3.1 Phuong phap do véi cac dong bit lién tuc

B tao Bo tao tin May thu | Potyso
dong bit > hiéu " cando 7| 16i bit
(D-M2)

Hinh 15: So do do

Thu tuc do nhu sau:

a)

b)

c)

d)

e)

Pua mot tin hiéu c6 tn s6 bang tan s6 danh dinh clia mdy thu, duoc diéu ché
bang tin hiéu do kiém binh thudng D-M2 (muc B.2) t6i diu vao mdy thu;
Mau bit cua tin hiéu di€u ch€ dugc so sdnh véi mau bit thu duge & mdy thu
sau khi giai di€u ché€ (xem thém muc B.4);

Diéu chinh sic dién dong cua tin hiéu dau vao may thu cho dén khi ty s6
16i bit 1a 10 hoac tot hon (khi gid tri 10 khong thé dat duoc chinh x4c,
phai tinh dén gia tri ctia do khong dam bao do).

Do nhay kha dung cuc dai la sic dién dong cua tin hiéu dau vao may thu.
Ghi lai gi4 tri nay.

Lap lai phép do & cac diéu kién do kiém t6i han (muc 5.1.1.2.1 va 5.1.1.2.2
ap dung dong thoi).

4.3.1.3.2 Phuong phap do véi cac ban tin

30

B tao B6 tao tin | May thu

M > ° Do ban tin
ban tin hiéu can do

\

\

Hinh 16: So do do

Thu tuc do nhu sau:

a)

Pua mot tin hiéu c¢6 tin s6 bang tdn s6 danh dinh clia mdy thu, duoc diéu
ch€ véi cdc tin hiéu do kiém binh thudng (muc B.2) (phit hop véi chi dan
ctia nha san xuat va dugc chip nhan boi phong thir nghiém) t6i dau vao
may thu;
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b) Mic tin hiéu nay phai dam bao sao cho thu duoc ty sé ban tin ding nho
hon 10%.
¢) Sau d6 phat lai tin hiéu do kiém binh thudng (muc B.2) ké ca khi ban tin
thu duoc la ding hay khong ding.
Tang muc tin hiéu vao 2 dB d6i v6i moi truong hop khong thu duge ding
ban tin.
Thu tuc do duoc 1ap lai cho dén khi thu ding ban tin trong ba lan lién tiép.
Ghi lai muc tin hiéu vao.
d) Giam mic tin hiéu vao 1 dB va ghi lai gia tri mdi.
Sau d6 phat tin hiéu do kiém binh thudng (muc B.2) 20 lan. Trong mdi
truong hop, néu khong thu duge ding ban tin thi phai tang miic tin hiéu
vao 1 dB va ghi lai gia tri mé6i.
Néu thu dugc ding ban tin thi khong duge thay déi mic tin hiéu vao cho
dén khi ba ban tin lién ti€p déu thu dugc ding. Trong trudng hop nay,
giam muc tin hiéu vao 1 dB va ghi lai gia tri mGi.
Khong ghi lai mic tin hiéu vao trir khi ¢6 su thay d6i mic truée do.
e) Do nhay kha dung cuc dai 1a trung binh cong cua cac gia tri (tuong ung
vGi ty 1€ ban tin ding 1a 80%) duoc ghi lai trong cac bude ¢) va d).
Ghi lai gi4 tri nay.
f) Lap lai phép do & cdc diéu kién do kiém t6i han (muc 5.1.1.2.1 va 5.1.1.2.2
ap dung dong thoi).
4.3.2 Triét nhiéu dong kénh
4.3.2.1 Dinh nghia
Triét nhiéu dong kénh 1a s6 do kha niang clia may thu dé thu tin hiéu mong
muén ma khong vuot qua do suy giam cho trude do su xudt hién cta tin hiéu diéu
ch& khong mong mudn, ca hai tin hiéu déu cing & tin s6 danh dinh ctia may thu.
4.3.2.2 Giéi han
Gia tri cua ty sO triét nhiéu dong kénh, tinh theo dB, nhu sau:
- Nam trong khoang -8,0 dB va 0 dB, d6i véi cac khoang cdch kénh 25 kHz;
- Nam trong khoang -12,0 dB va 0 dB, d6i véi cdac khoang cdch kénh
12,5 kHz.
4.3.2.3 Phuong phap do
4.3.2.3.1 Phuong phap do véi dong bit lién tuc
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32

B6 tao tin
hiéu A
A\ 4
" Bokéth May thu Po 151 bi
R 0 két hap can do > 0 16i bit
B6 tao tin
hiéu B _

Hinh 17: So do do

Thu tuc do nhu sau:

a)

b)

Noi hai bo tao tin hiéu (A va B) véi may thu qua bo két hgp (muc B.1);

Tin hiéu mong muon (tir bo tao tin hiéu A) phai & tan s6 danh dinh cua
mdy thu va duoc diéu ché vé6i cdc tin hiéu do ki€m binh thudong D-M2
(muc B.2).

Tin hiéu khong mong muén (tir bo tao tin hiéu B) phai dugc di€éu ché véi
tin hiéu A-M3 (muc B.2).

Ca hai tin hiéu vao phai ¢ tan s6 danh dinh ctia mdy thu can do.

DA4u tién, tat (trong khi van duy tri trd khdng diu ra) bo tao tin hiéu B (tin
hiéu khong mong muon).

Diéu chinh muc tin hiéu mong muén tir bo tao tin hiéu A cao hon miic giGi
han ctia do nhay kha dung cuc dai (muc B.6) 3 dB, tai cdc c6ng vao cua
mdy thu (nghia 12 cao hon 6 dB so v6i 1 uV emf & céc diéu kién do kiém
binh thuong).

Sau d6 bat bo tao tin hiéu B va diéu chinh miic tin hiéu khong mong muon
cho t6i khi dat duoc ty s6 16i bit 12 10™" hodc xau hon.

Phét tin hiéu do kiém binh thudng D-M2 trong khi quan sat ty s6 16i bit.
Giam miic tin hiéu khong mong mudén theo cac bude 1 dB cho téi khi dat
dugc ty s6 161 bit 1a 10 hodc t6t hon. Ghi lai muc tin hiéu khong mong
muon.

V6i moi tan s6 cua tin hiéu khong mong muodn, ty sé triét nhiéu dong kénh
phai dugc bi€u dién 1a ty s6 (tinh theo dB) clia mifc tin hiéu khong mong
muon trén muc tin hiéu mong mudn, ¢ dau vao may thu.

Ghi lai ty so nay.



g)

h)
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Lap lai phép do v6i su dich chuyén tin hiéu khong mong muén £12%
khoang cach kénh.

Triét nhi€éu dong kénh cta thiét bi can do 1a gia tri thap nhit trong 3 gia tri
duoc tinh trong budce f) va dugc tinh theo dB.

4.3.2.3.2 Phuong phap do véi cac ban tin

B6 tao tin
hiéu A
A\ 4
g May thu Do béan
_| Bokethadp can do g tin
B6 tao
tin hiéu B

Hinh 18: So do do

Thu tuc do nhu sau:

a)

b)

d)

Noi hai bo tao tin hiéu (A va B) véi may thu qua bo két hgp (muc B.1);

Tin hiéu mong muon (tir bo tao tin hiéu A) phai & tan s6 danh dinh cua
mdy thu va duoc diéu ché véi céc tin hiéu do kiém binh thudng (muc B.2).
Tin hiéu khong mong muén (tir bo tao tin hiéu B) phai dugc di€éu ché véi
tin hiéu A-M3 (muc B.2).

Ca hai tin hiéu vao phai & tan s6 danh dinh ctia mdy thu can do.

DA4u tién, tat (trong khi van duy tri trd khdng d4u ra) bo tao tin hiéu B (tin
hiéu khong mong muon).

Diéu chinh miic tin hiéu mong muon tir bo tao tin hiéu A cho dén khi cao
hon muc gidi han cia d6 nhay kha dung cuc dai (muc B.6) 3 dB, tai cac
coéng vao ctia mdy thu (nghia 1a cao hon 6 dB so v6i 1 pV emf & cac diéu
kién do ki€ém binh thudng).

Sau d6 bat bo tao tin hiéu B va diéu chinh miic tin hiéu khong mong mu6n
cho t6i khi dat duoc ty so ban tin ding thap hon 10%.

Phit lai tin hiéu do kiém binh thudng (muc B.2) khi quan sat trong moi
truong hop ké ca khi thu ding ban tin hay khong.

Giam muc tin hiéu khong mong muén 2 dB trong moéi truong hop ma
khong thu dugc ding ban tin.
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g)

h)

Lap lai thu tuc cho dén khi thu duoc ding ban tin trong ba 1an lién tiép.
Sau d6 ghi lai mdc cta tin hiéu vao.

Tang muc tin hi¢éu khong mong muon 1 dB va ghi lai gid tri méi.

Sau d6 phat tin hiéu do kiém binh thudng (muc B.2) 20 lan. Trong mdi
truong hop, néu khong thu duge ding ban tin thi phai tang miic tin hiéu
vao 1 dB va ghi lai gia tri mé6i.

Khong ghi lai mifc tin hiéu vao trir khi cé su thay déi miic trude do.

Ghi lai trung binh cong cua cdc gia tri (tuong ting vdi ty 1€ ban tin ding la
80%) trong cac budc d) va e).

V6i moi tan s6 cua tin hiéu khong mong muodn, ty sé triét nhiéu dong kénh
phai duoc biéu dién 1a ty s6 (tinh theo dB) ctia miic trung binh duoc ghi lai
& budc e) trén muc tin hiéu mong mudén, & dau vao may thu.

Ghi lai ty so nay.

Lap lai phép do v6i su dich chuyén tin hiéu khong mong muén £12%
khoang cach kénh.

Triét nhiéu dong kénh cta thiét bi can do 1a gia tri thap nhat trong 3 gia tri
duoc tinh trong budce f) va dugc tinh theo dB.

4.3.3 Do chon loc kénh ldn cdn
4.3.3.1 Dinh nghia

Do chon loc kénh lan can 1a s6 do kha nang cua may thu khi thu tin hiéu

mong mudén ma khong vugt qua do suy giam cho truéc do ¢6 tin hiéu khong mong

muon & tan s6 cdch tin s6 cua tin hiéu mong muén mot khoang cach bang do phan

cach kénh 1an can cta thiét bi.
4.3.3.2 Gi6i han

Do chon loc kénh lan can d6i v6i cac khoang cach kénh khac nhau khong

dugc thap hon céc gia tri trong bang 6.

Bdng 6: Do chon loc kénh ldn cdn

Khoang cach kénh
12,5 kHz 25 kHz
Céc diéu kién do binh thudng 60,0 dB 70,0 dB
Céc diéu kién do téi han 50,0 dB 60,0 dB

4.3.3.3 Phuong phap do
4.3.3.3.1 Phuong phap do véi dong bit lién tuc
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B6 tao tin
hiéu A
Y
> , May thu .
| Bokéthgp ™ can do » Do I6i bit
B6 tao tin
hiecuB [

Hinh 19: So do do

Thu tuc do nhu sau:

a)

b)

g)

Noi hai bo tao tin hiéu (A va B) véi may thu qua bo két hgp (muc B.1);

Tin hiéu mong mudn (tir bo tao tin hiéu A) phai & tan s6 danh dinh clia may
thu va duoc diéu ché vdi tin hiéu do kiém binh thudng D-M2 (muc B.2).

Tin hiéu khong mong muén (tir bo tao tin hiéu B) phai dugc diéu ché véi
tin hiéu A-M3 (muc B.2) va ¢6 tan s6 bang tan s6 cta kénh nam ké trén
kénh cua tin hiéu mong muon.

DA4u tién, tat (trong khi van duy tri trd khdng d4u ra) bo tao tin hiéu B (tin
hiéu khong mong muon).

Diéu chinh miic tin hiéu mong muon tir b tao tin hiéu A cho dén khi cao
hon miic gi6i han cia do nhay kha dung cuc dai muc B.6 (dit liéu hoac
ban tin) 3 dB, tai cdc cng vao ciia mdy thu (nghia 1a cao hon 6 dB so véi
1 uV emf ¢ cac diéu kién do kiém binh thudng).

Sau d6 bat bo tao tin hiéu B va diéu chinh miic tin hiéu khong mong muon
cho t6i khi dat duoc ty s6 16i bit 12 10™" hodc xau hon.

Phét tin hiéu do kiém binh thudng D-M2 trong khi quan sat ty s6 16i bit.
Giam miic tin hiéu khong mong mudén theo cac bude 1 dB cho téi khi dat
dugc ty s6 16i bit 1a 107 hodc tot hon. Ghi lai midc tin hiéu khong
mong muon.

V6i mdi kénh 1an can, do chon loc phéi duoc biéu dién 1a ty so (tinh theo
dB) ctia muc tin hiéu khong mong mudn trén muc tin hiéu mong muon, &
dau vao may thu.

Ghi lai ty so nay.

Lap lai phép do véi tin hiéu khong mong muon & tan s6 ctia kénh lan can
ma c¢6 tan s6 thap hon tan s6 kénh cua tin hiéu mong muon.
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h)

)

Do chon loc kénh lan can Ia gia tri thap hon trong hai gia tri do duoc trong
cac kénh lan can ctia kénh dang thu (xem budc f) & trén).

Lap lai phép do & céc diéu kién do t6i han (muc 5.1.1.2.1 va 5.1.1.2.2 dp
dung dong thoi) véi mic tin hiéu mong muén (nhu xdc dinh trong muc
B.6) tang 6 dB.

4.3.3.3.2 Phuong phap do véi cdc ban tin
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B6 tao tin
hiéu A
Y
g | May thu | Do ban
_| BOkethop |  cando - tin
B6 tao tin
hieuB [

Hinh 20: So do do

Thu tuc do nhu sau:

a)

b)

d)

Noi hai bo tao tin hiéu (A va B) véi may thu qua bo két hgp (muc B.1);

Tin hiéu mong muon (tir bo tao tin hiéu A) phai & tan s6 danh dinh cua
mdy thu va duoc diéu ché véi céc tin hiéu do kiém binh thudng (muc B.2).
Tin hiéu khong mong muén (tir bo tao tin hiéu B) phai dugc di€éu ché véi
tin hiéu A-M3 (muc B.2) va ¢6 tan s6 bang tan s6 ctia kénh nam ké trén
kénh cua tin hiéu mong muon.

DA4u tién, tat (trong khi van duy tri trd khdng d4u ra) bo tao tin hiéu B (tin
hiéu khong mong muon).

Diéu chinh miic tin hiéu mong muon tir b tao tin hiéu A cho dén khi cao
hon miic giGi han cia do nhay kha dung cuc dai trong muc B.6 (di liéu
hoic ban tin) 3 dB, tai c4ac cong vao ciia mdy thu (nghia 1a cao hon 6 dB so
v6i 1 uV emf & cdc diéu kién do kiém binh thudng).

Sau d6 bat bo tao tin hiéu B va diéu chinh miic tin hiéu khong mong muon
cho t6i khi dat duoc ty s ban tin ding thap hon 10%.

Phét lai tin hiéu do kiém binh thudng (muc B.2) khi quan sat trong mdi
truong hop ké ca khi thu ding ban tin hay khong.

Giam mtc tin hiéu khong mong muén 2 dB trong mdi truong hop ma
khong thu dugc ding ban tin.

Lap lai thu tuc cho dén khi thu duogc ding ban tin trong ba 1an lién tiép.
Sau d6 ghi lai mdc cta tin hiéu vao.



€)

g)

h)
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Tang muc tin hi¢u khong mong muon 1 dB va ghi lai gid tri mé6i.

Sau d6 phat tin hiéu do kiém binh thudng (muc B.2) 20 lan. Trong mdi
truong hop, n€u khong thu duge ding ban tin thi phai giam muc tin hiéu
khong mong muodn 1 dB va ghi lai gia tri méi.

Néu thu dugc ding ban tin thi khong dugc thay déi mic tin hiéu khong
mong muon cho dén khi ba ban tin lién ti€p déu thu dugc ding. Trong
truong hop nay, tang muc tin hiéu khong mong muén 1 dB va ghi lai gia
tri maoi.

Khong ghi lai mifc tin hiéu vao trir khi cé su thay déi miic trude do.

Ghi lai trung binh cong cua cdc gia tri (tuong ting vdi ty 1€ ban tin ding la
80%) trong cac budc d) va e).

V6i méi kénh 1an can, do chon loc phai duoc biéu dién 1a ty so (tinh theo
dB) clia muc trung binh duoc ghi trong budc e) trén miic tin hiéu mong
muon, ¢ dau vao may thu.

Ghi lai gi4 tri nay.

Lap lai phép do vé6i tin hiéu khong mong muén & tan s6 cta kénh 1an can
nam ké dudi kénh cua tin hiéu mong muon.

Do chon loc kénh 1an can cuta thiét bi can do la gia tri thap hon trong hai
gia tri do duoc & cac kénh 1an can cua kénh dang thu (xem budc f) & trén).
Lap lai phép do & céc diéu kién do t6i han (muc 5.1.1.2.1 va 5.1.1.2.2 dp
dung dong thoi) véi mic tin hiéu mong muén (nhu xdc dinh trong muc
B.6) tang 6 dB.

4.3.4 Triét ddp itng gid
4.3.4.1 Dinh nghia

Triét dap tng gia 1a s6 do kha nang ctia may thu khi thu tin hiéu mong mudn

ma khong vuot qua do suy giam cho trudc do c6 tin hiéu khong mong muon & bat

ky tan s6 nao ma c6 dap ung gia.
4.3.4.2 Gié6i han

Tai tdn s6 bat ky cdch tan s6 danh dinh cta mdy thu mot khoang bang 2
khoang cach kénh hodc nhiéu hon, triét dap tng gia khong duoc thap hon 70,0 dB.
4.3.4.3 Phuong phap do
4.3.4.3.1 Gi6i thiéu phuong phap do

DPé xdc dinh c4c tan s6 ma c6 dap tng gia, phai thuc hién cdc tinh todn sau:
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a) Tinh “dai tan giGi han”:
- Dai tan gi6i han duoc dinh nghia la tan s6 cta tin hiéu dao dong noi
(f o) cép cho bo tron thit nhat chia may thu cong hodc trir tong céc tan
sO trung tan (f;,,..., f;,) va mot nlra dai tin ctia cac kénh cai dat san (sr)
ctia may thu;

- Do d6, tan s6 f, cua dai tan gidi han la:

ZJ ]"fIJ——_f <f, +ZJ g+

b) Tinh céac tan s ngoai dai tan gidi han:

st
2

- Tinh cac tan s6 ma tai d6 c6 dap tng gia & ngoai dai tan giGi han xac
dinh trong budc a) dugc thuc hién cho céac dai tan lién quan con lai;

- Céc tan sO ngoai dai tin gidi han bang cédc hai cua tin hiéu bo dao
dong noi (f, ) clp cho bo tron thit nhat ciia may thu cong hoac trir tan
sO trung tan th nhat (f},) cia may thu;

- Do d6 céc tan so cla nhitng dap Gng gia nay la: nf , + f};
trong d6 n 1a s6 nguyén 16n hon hoic bang 2.

Phép do dap tng anh thit nhat ctia mdy thu duoc thuc hién ddu tién dé kiém tra

viéc tinh todn cac tan s6 c6 dap tng gia.

Vi cac tinh toan nhu trong budc a), b) & trén, nha san xuat phai cong bo tan

sO cua may thu, tan so cua tin hiéu dao dong noi (f; ,) cap cho bd tron thit nhit cua

may thu, cdc tan so trung tan (f;;, fj,,...), va dai tan ctia cac kénh cai dat san (sr) clia

may thu.

4.3.4.3.2 Phuong phap do trong dai tan giéi han
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Thu tuc do nhu sau:

a)

b)

d)

Noi hai bo tao tin hiéu (A va B) v6i may thu qua bo két hgp (muc B.1).

Tin hiéu mong muon (tir bo tao tin hiéu A) phai & tan s6 danh dinh cua
mdy thu va duoc diéu ché véi tin hiéu do kiém binh thudng (muc B.2).

Tin hiéu khong mong muén (tir bo tao tin hiéu B) phai dugc diéu ché véi
tin hiéu A-M3 (muc B.2).

DA4u tién, tat (trong khi van duy tri trd khdng d4u ra) bo tao tin hiéu B (tin
hiéu khong mong muon).

Diéu chinh miic tin hiéu mong muon tir bo tao tin hiéu A cho dén khi cao
hon miic giGi han ctia 6 nhay kha dung cuc dai (dugc xac dinh trong muc
B.6) 3 dB, tai cdc cong vao cua mdy thu (nghia 1a cao hon 6 dB so véi
1 uV emf ¢ cac diéu kién do kiém binh thudng).

Trong truong hop st dung dong bit lién tuc, ty sd 16i bit ciia may thu sau
khi giai diéu ché& phai dugc ghi lai.

Sau d6 bat bo tao tin hiéu B va diéu chinh miic tin hiéu khong mong muon
t6i 86 dBuV tai cdc cong vao may thu.

Thay doi tdn s6 ciia bo tao tin hiéu khong mong mudn theo cdc bude
5 kHz trong dai tan giéi han (muc 4.3.4.3.1.a)) va theo cac tan s6 dugc
tinh ngoai dai tan giéi han nay (muc 4.3.4.3.1.b)).

Ghi lai tan s6 ctua bat ky dap ing gia nao ma phat hién duoc trong khi do
dé st dung trong cac phép do & cdc muc 4.3.4.3.2 va 4.3.4.3.3.

Trudng hop khong thé st dung dong bit lién tuc thi ¢6 thé sit dung mot
phuong phap tuong tu. Khi d6 thay cho viéc nhén ra dap tng gia do tang ty
s@ 161 bit bang viéc nhan ra ddp tng gia do giam ty s6 ban tin thanh cong.

4.3.4.3.3 Phuong phap do véi cac dong bit lién tuc
So d6 do nhu trong hinh 23. Thi tuc do nhu sau:

a)

b)

Noi hai bo tao tin hiéu (A va B) v6i may thu qua bo két hgp (muc B.1).

Tin hiéu mong muodn (tir bo tao tin hiéu A) phai & tan s6 danh dinh clia may
thu va duoc diéu ché vdi tin hiéu do kiém binh thudng D-M2 (muc B.2).

Tin hiéu khong mong muén (tir bo tao tin hiéu B) phai dugc di€éu ché véi
tan s6 400 Hz va véi do 1éch 12% khoang cach kénh (A-M3) (muc B.2),
va phai & tAn s6 ma can kiém tra dap tng gia.

DA4u tién, tat (trong khi van duy tri trd khdng d4u ra) bo tao tin hiéu B (tin
hiéu khong mong muon).
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g)

h)

Diéu chinh miic tin hiéu mong muon tir b tao tin hiéu A cho dén khi cao
hon mitc giGi han cia do nhay kha dung cuc dai trong muc B.6 (di liéu
hoic ban tin) 3 dB, tai ciac cong vao ciia mdy thu (nghia la cao hon 6 dB so
v6i 1 pV emf & cdc diéu kién do kiém binh thudng).

Sau d6 bat bo tao tin hiéu B va diéu chinh miic tin hiéu khong mong muon
cho t6i khi dat duoc ty s6 16i bit 12 10™" hodc xau hon.

Phét tin hiéu do kiém binh thudng D-M2 trong khi quan sat ty s6 16i bit.
Giam miic tin hiéu khong mong mudén theo cac bude 1 dB cho téi khi dat
dugc ty s6 16i bit 1a 10 hodc t6t hon. Ghi lai muc tin hiéu khong mong
muon.

V6i mbi tan so, triét ddp tng gia phai duoc biéu dién 1a ty so (tinh theo
dB) ctia muc tin hiéu khong mong mudn trén muc tin hiéu mong muon, &
dau vao may thu.

Ghi lai ty so nay.

Lap lai phép do tai tat ca cac tan s6 c¢6 dap tng gia duoc phat hién khi do
tim trong “dai tan gidéi han” (muc 4.3.4.3.1.a)) va tai cac tan s6 c6 dap tng
gia (muc 4.3.4.3.1.b)) dugc tinh cho dai tan tir f; /3,2 hoac 30 MHz (chon
s0 16n hon) dén 3,2 x f; (f;,1a tan s6 danh dinh ctia may thu).

Triét dap ing gia cua thi€t bi can do la gia tri thap nhat trong cac gia tri
dugc ghi 6 budc f).

4.3.4.3.4 Phuong phap do véi cdc ban tin
So d6 do nhu trong hinh 23. Tha tuc do nhu sau:
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a)

b)

Noi hai bo tao tin hiéu (A va B) véi may thu qua bo két hgp (muc B.1);

Tin hiéu mong muon (tir bo tao tin hiéu A) phai & tan s6 danh dinh cua
mdy thu va duoc diéu ché véi céc tin hiéu do kiém binh thudng (muc B.2).
Tin hiéu khong mong muén (tir bo tao tin hiéu B) phai dugc di€éu ché véi
tan s6 400 Hz va véi do 1éch 12% khoang cach kénh (A-M3) (muc B.2),
va phai & tAn s6 ma can kiém tra dap tng gia.

DA4u tién, tat (trong khi van duy tri trd khdng d4u ra) bo tao tin hiéu B (tin
hiéu khong mong muon).

Diéu chinh miic tin hiéu mong muon tir b tao tin hiéu A cho dén khi cao
hon muc gidi han cia d6 nhay kha dung cuc dai (muc B.6) 3 dB, tai cac
coéng vao ctia mdy thu (nghia 1a cao hon 6 dB so v6i 1 pV emf & cac diéu
kién do ki€ém binh thudng).



)

d)

g)

h)
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Sau d6 bat bo tao tin hiéu B va diéu chinh miic tin hiéu khong mong muon
cho t6i khi dat duoc ty so ban tin ding thap hon 10%.

Phét lai tin hiéu do kiém binh thudng (muc B.2) khi quan sat trong mdi
truong hop ké ca khi thu ding ban tin hay khong.

Giam mtc tin hiéu khong mong muén 2 dB trong mdi truong hop ma
khong thu dugc ding ban tin.

Lap lai thu tuc cho dén khi thu duogc ding ban tin trong ba 1an lién tiép.
Sau d6 ghi lai mdc cta tin hiéu vao.

Tang muc tin hi¢éu khong mong muon 1 dB va ghi lai gid tri méi.

Sau d6 phat tin hiéu do kiém binh thudng (muc B.2) 20 lan. Trong mdi
truong hop, n€u khong thu duge ding ban tin thi phai giam muc tin hiéu
khong mong muodn 1 dB va ghi lai gia tri méi.

Néu thu dugc ding ban tin thi khong duoc thay déi mic tin hiéu khong
mong muon cho dén khi ba ban tin lién ti€p déu thu dugc ding. Trong
truong hop nay, tang muc tin hiéu khong mong muén 1 dB va ghi lai gia
tri maoi.

Khong ghi lai mifc tin hiéu vao trir khi cé su thay déi miic trude do.

Ghi lai trung binh cong cua cdc gia tri (tuong ting v4i ty 1€ ban tin ding la
80%) trong cic budc d) va e).

V6i mbi tan so, triét ddp tng gia phai duoc biéu dién 1a ty so (tinh theo
dB) ctia muc tin hiéu khong mong mudn trén muc tin hiéu mong muon, &
dau vao may thu.

Ghi lai ty so nay.

Lap lai phép do tai tat ca cac tan s6 c¢6 dap tng gia duoc phat hién khi do
tim trong “dai tan gi6éi han” (muc 4.3.4.3.1.a)) va tai cac tan so c6 dap tng
gia dugc tinh cho dai tan tir f;,/3,2 hoac 30 MHz (chon s6 16n hon) dén
3,2 x f;, (f;, 1a tin s6 danh dinh ciia may thu).

Triét dap ing gia cua thi€t bi can do la gia tri thap nhat trong cac gia tri
dugc ghi 6 budc f).

4.3.5 Triét ddp ting xuyén diéu ché
4.3.5.1 Dinh nghia

Triét dap tng xuyén diéu ché 1a s6 do kha nang cta mdy thu khi thu tin hiéu

mong mudn ma khong vuot qua do suy giam cho truéc do ¢6 hai hoac nhiéu tin

hiéu khong mong muon cé moi lién hé vé tan s6 dugc qui dinh so vé6i véi tin so tin

hiéu mong muon.

41



TGN 68 - 229: 2005

4.3.5.2 Gi6i han
Ty s6 triét ddp ting xuyén di€u ché khong dugc thap hon 70,0 dB doi véi thiét
bi tram goc va 65,0 dB doi véi thiét bi cam tay va di dong.
4.3.5.3 Phuong phap do
4.3.5.3.1 Phuong phap do véi dong bit lién tuc

B6 tao tin
hiéu A

\

B6 tao tin
hiéu B

May thu

can do Do 16i bit

B két hop

\

YyVY

B6 tao tin
hiéu C

Hinh 22: So do do

Thu tuc do nhu sau:

a) Noi ba bo tao tin hiéu (A, B va C) véi may thu qua bo két hgp (muc B.1);
Tin hiéu mong mudn (tit bd tao tin hiéu A) phai & tan s6 danh dinh cia may thu
va dugc diéu ché véi tin hiéu do ki€ém binh thudng D-M2 (muc B.2).

Tin hiéu khong mong muon tha nhat (tir bo tao tin hiéu B) phai khong duoc
diéu ché. Diéu chinh tin hiéu nay tGi tin s6 cao hon tdn s6 danh dinh cta
may thu 50 kHz.

Tin hiéu khong mong muon thit hai (tir bo tao tin hiéu C) phai dugc diéu
ché véi tin hiéu A-M3 (muc B.2) va dugc di€u chinh t6i tAn s6 cao hon tin
s0 danh dinh cua may thu 100 kHz.

b) Dau tién, tat (trong khi van duy tri trd khang dau ra) céc bo tao tin hiéu B

va C (céc tin hi¢u khong mong muon).
Diéu chinh mtc tin hiéu mong muén tir bo tao tin hiéu A cho dén khi cao
hon miic giGi han cua do nhay kha dung cuc dai xac dinh trong muc B.6 (s6
lieu hodc ban tin) 3 dB, tai cdc c6ng vao ciia may thu (nghia 1a cao hon 6
dB so v6i 1 pV emf & cdc diéu kién do kiém binh thudng).

¢) Sau do6 bat cac bo tao tin hiéu B va C. Cac miic ctia hai tin hiéu khong mong
muoén phai dugc gitt bang nhau va dugc diéu chinh mdc tin hiéu khong
mong muon cho t6i khi dat dugc ty s6 16i bit 1a 10" hodc xau hon.

42



TGN 68 - 229: 2005

d) Phat tin hiéu do ki€ém binh thudng D-M2 trong khi quan sét ty so 161 bit.

e) Giam miic céc tin hiéu khong mong muon theo cac budc 1 dB cho téi khi dat
duoc ty so 16i bit 12 107 hodc t6t hon. Ghi lai mifc tin hiéu khong mong muon.

f) V6i méi truong hop thay doi cdc tin hiéu khong mong muon, triét dap tng
xuyén diéu ché phai dugc biéu dién 12 ty s6 (tinh theo dB) clia cdc miic tin
hiéu khong mong mudén trén muc tin hiéu mong muon, & dau vao may thu.
Ghi lai ty so nay.

g) Lap lai phép do véi bo tao tin hiéu khong mong mudn B ¢6 tan s6 thip hon
tan sO tin hiéu mong mudn 50 kHz va b tao tin hiéu khong mong muén C
¢6 tan soO thap hon tan s6 tin hiéu mong muoén 100 kHz.

h) Triét dap ting xuyén di€u ché cua thiét bi can do 1a gid tri thdp hon trong
hai gia tri dugc ghi & budce f).

4.3.5.3.2 Phuong phap do véi cac ban tin

B6 tao
tin hiéu A

B6 tao
tin hiéu B

Bo May thu Do ban
két hap "| cando " tin

Yyvyy

B6 tao
tin hiéu C

Hinh 23: So do do

Thu tuc do nhu sau:

a) Noi ba bo tao tin hiéu (A, B va C) v6i may thu qua bo két hop (muc B.1);
Tin hiéu mong muon (tir bo tao tin hiéu A) phai & tan s6 danh dinh cua
mady thu va duoc diéu ché véi tin hiéu do kiém binh thudng (muc B.2).

Tin hiéu khong mong muon thi nhét (tr b tao tin hiéu B) phai khong
duoc diéu ché. Diéu chinh tin hiéu nay téi tin s6 cao hon tin s6 danh dinh
ctia may thu 50 kHz.

Tin hiéu khong mong muoén thi hai (tir bo tao tin hiéu C) phai dugc diéu
ché véi tin hiéu A-M3 (muc B.2) va duoc diéu chinh t6i tin s6 cao hon tin
sO danh dinh cua may thu 100 kHz.
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b)

d)

g)

h)

DA4u tién, tat (trong khi van duy tri trd khdang ddu ra) céc bo tao tin hiéu B
va C (céc tin hi¢u khong mong muon).

Diéu chinh miic tin hiéu mong muon tir b tao tin hiéu A cho dén khi cao
hon miic giGi han ctia 6 nhay kha dung cuc dai (dugc xac dinh trong muc
B.6, s0 liéu hodc ban tin) 3 dB, tai cdc cong vao cuia mdy thu (nghia la cao
hon 6 dB so v6i 1 uV emf & cac diéu kién do kiém binh thuong).

Sau dé bat cac bo tao tin hiéu B va C. Cac miic cta hai tin hiéu khong mong
muon phai duoc gilt bang nhau va duoc di€u chinh miic cdc tin hiéu khong
mong muon cho t6i khi dat dugc ty s6 ban tin thanh cong thap hon 10%.

Phit lai tin hiéu do kiém binh thudng (muc B.2) khi quan sat trong moi
truong hop ké ca khi thu ding ban tin hay khong.

Giam mic céc tin hiéu khong mong mudén 2 dB méi khi khong thu ding
ban tin.

Lap lai tht tuc cho dén khi thu ding ban tin trong ba lan lién ti€p. Ghi lai
c4c muc tin hiéu vao.

Tang cac muc tin hiéu khong mong muon 1 dB va ghi lai gia tri méi.

Sau d6 phat tin hiéu do ki€m binh thuong (muc B.2) 20 lan. Véi mbi
truong hop khong thu dugc ding ban tin, giam cadc muc tin hiéu khong
mong muon 1 dB va ghi lai gia tri méi. Néu ban tin thu dugc ding, miic
clia céc tin hiéu khong mong muén phai khong duoc thay déi cho t6i khi
thu dugc ding ba 3 ban tin lién ti€p. Trong truong hop nay, cac tin hiéu
khong mong mudn phai dugc tang 1 dB va ghi lai gia tri méi.

Khong ghi lai mifc tin hiéu vao trir khi cé su thay déi miic trude do.

Ghi lai trung binh cong cua cdc gia tri (tuong ting vdi ty 1€ ban tin ding la
80%) trong cac budc d) va e).

V6i méi trudng hop thay doi cac tin hiéu khong mong mudn, triét ddp ting
xuyén diéu ché€ phai dugc bi€u dién 1a ty so (tinh theo dB) clia mic trung
binh dugc ghi lai trong budc e) trén miic tin hiéu mong muon & dau vao
may thu.

Ghi lai ty so nay.

Lap lai phép do véi bo tao tin hiéu khong mong mudn B ¢6 tan s6 thap hon
tan so tin hiéu mong muon 50 kHz va bo tao tin hiéu khong mong muén C
¢6 tan soO thap hon tan s6 tin hiéu mong muon 100 kHz.

Triét dap dng xuyén di€u ché cla thiét bi can do 1a gi4 tri thap hon trong
hai gia tri dugc ghi & budc f).
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4.3.6 Nghet
4.3.6.1 Dinh nghia

Nghet 1a s6 do kha nang ctia may thu khi thu tin hiéu mong muén ma khong

vuot qua do suy giam cho trude do cé tin hiéu khong mong mudn tai bat ky tan so

nao khong phai la tan s6 c6 dap tng gia hoac tan s6 cua cac kénh 1an can.
4.3.6.2 Gi6i han
Ty s6 nghet tai tan s6 bat ky trong cdc dai tan xac dinh khong duoc thap hon

84,0 dB, ngoai trlr tai cac tan s6 c6 dap tng gia (muc 4.3.4).
4.3.6.3 Phuong phap do
4.3.6.3.1 Phuong phap do véi cac dong bit lién tuc

B6 tao
tin hiéu A
> Bo May thu X
két hop " cando » Do 16i bit
B6 tao
tin hiéu B

Hinh 24: So do do

Thu tuc do nhu sau:

a)

b)

Noi hai bo tao tin hiéu (A va B) véi may thu qua bo két hgp (muc B.1);

Tin hiéu mong mudn (tir bo tao tin hiéu A) phai & tan s6 danh dinh cia may
thu va dugc diéu ché véi tin hiéu do ki€ém binh thudng D-M2 (muc B.2).

Tin hiéu khong mong mudn (tir bo tao tin hiéu B) phai khong dugc diéu
ché va phai nam tai tin sO cich tdn s6 danh dinh cia mdy thu tir 1 MHz
dén 10 MHz.

Thuc t&€, cac phép do phai dugc thuc hién tai cac tan so tin hiéu khong
mong muon xap xi £1 MHz, £2 MHz, £5 MHz va 10 MHz, tranh cac tan
sO ¢6 dap ung gia (muc 4.3.4).

DA4u tién, tat (trong khi van duy tri trd khdng d4u ra) bo tao tin hiéu B (tin
hiéu khong mong muon).

Diéu chinh miic tin hiéu mong muon tir bo tao tin hiéu A cho dén khi cao
hon muc gidi han cua do nhay kha dung cuc dai xac dinh trong muc B.6
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g)
h)

(s6 lieu hodc ban tin) 3 dB, tai cdc cong vao clia may thu (nghia I3 cao hon
6 dB so v6i 1 pV emf & céc diéu kién do ki€m binh thuong).

Sau d6 bat bo tao tin hiéu B va diéu chinh miic tin hiéu khong mong muén
cho t6i khi dat duoc ty s6 16i bit 12 10™" hodc xau hon.

Phét tin hiéu do kiém binh thudng D-M2 trong khi quan sat ty s6 16i bit.
Giam muc tin hiéu khong mong mudn theo cac bude 1 dB cho t6i khi dat dugc
ty s6 16i bit 1a 107 hoac tot hon. Ghi lai muic tin hiéu khong mong muon.

V6i mbi tan so, nghet dugc biéu dién 1a ty s6 (tinh theo dB) clia muc tin
hiéu khong mong mudn trén mic tin hiéu mong muon, & dau vao may thu.
Ghi lai ty so nay.

Lap lai phép do tai tit ca cac tan s6 duoc xac dinh trong budc a).

Chi tiéu nghet ctia thié€t bi can do la gia tri thdp nhat trong cac gia tri dugc
ghi & budc f).

4.3.6.3.2 Phuong phap do véi cac ban tin
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Hinh 25: So do do

Thu tuc do nhu sau:

a)

Noi hai bo tao tin hiéu (A va B) véi may thu qua bo két hgp (muc B.1);

Tin hiéu mong muon (tir bo tao tin hiéu A) phai & tan s6 danh dinh cua
mdy thu vd duoc diéu ché véi tin hiéu do ki€m binh thuong D-M2
(muc B.2).

Tin hiéu khong mong mudn (tir bo tao tin hiéu B) phai khong dugc diéu
ché va phai nam tai tin sO cdch tin s6 danh dinh cta mdy thu tir 1 MHz
dén 10 MHz.

Thuc t&€, cac phép do phai dugc thuc hién tai cac tan sO tin hiéu khong
mong muon xap xi £1 MHz, £2 MHz, £5 MHz va 10 MHz, tranh cac tan
sO ¢6 dap ung gia (muc 4.3.4).



TGN 68 - 229: 2005

b) DAu tién, tat (trong khi van duy tri trd khang ddu ra) bo tao tin hiéu B (tin

hiéu khong mong muon).
Diéu chinh miic tin hiéu mong muon tir bo tao tin hiéu A cho dén khi cao
hon muc gidi han cua do nhay kha dung cuc dai xac dinh trong muc B.6
(s6 lieu hodc ban tin) 3 dB, tai cdc cong vao clia may thu (nghia I3 cao hon
6 dB so v6i 1 pV emf & céc diéu kién do ki€ém binh thuong).

¢) Sau d6 bat bo tao tin hiéu B va diéu chinh mc tin hiéu khong mong muon
cho t6i khi dat duoc ty s6 ban tin thanh cong thap hon 10%.

d) Phét lai tin hiéu do kiém binh thudng (muc B.2) khi quan sat trong mdi
truong hop ké ca khi thu ding ban tin hay khong.

Giam mtc tin hiéu khong mong muén 2 dB trong mdi truong hop ma
khong thu dugc ding ban tin.

Lap lai thu tuc cho dén khi thu duogc ding ban tin trong ba 1an lién tiép.
Sau d6 ghi lai mdc cta tin hiéu vao.

e) Tang muc tin hi¢u khong mong muon 1 dB va ghi lai gia tri méi.

Sau d6 phat tin hiéu do kiém binh thudng (muc B.2) 20 lan. Trong mdi
truong hop, n€u khong thu dugc ding ban tin thi phai giam mic tin hiéu
khong mong muon 1 dB va ghi lai gié tri méi.

Néu thu dugc ding ban tin thi khong duoc thay déi mic tin hiéu khong
mong muon cho dén khi ba ban tin lién ti€p déu thu dugc ding. Trong
truong hop nay, tang muc tin hiéu khong mong muén 1 dB va ghi lai gia
tri maoi.

Khong ghi lai mifc tin hiéu vao trir khi c6 su thay déi miic trude do.

Ghi lai trung binh cong cua cdc gia tri (tuong ting v4i ty 1€ ban tin ding la
80%) trong cac budc d) va e).

f) V6i moi tan s6, nghet duoc ddnh gia theo ty s6 (tinh theo dB) ctia mdc tin
hiéu khong mong mudn trén mic tin hiéu mong muon, & dau vao may thu.
Ghi lai ty so nay.

g) Lap lai phép do tai tat ca cac tan s6 dugc xac dinh trong budc a).

h) Chi tiéu nghet ctia thié€t bi can do la gia tri thdp nhat trong cac gia tri dugc
ghi & budc f).

4.3.7 Biic xa gia
4.3.7.1 Dinh nghia

Buc xa gia tir may thu 1a cac phat xa & bat ky tan s6 nao dugc buc xa tir thiét

bi va ang ten cua no.
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Miic bic xa gia la:
a) Miuc cong sudt tap & tai (phat xa gia dan); va
b) Cong suit bic xa gia hiéu dung tir vo va thi€t bi (bic xa vo may); hoac
c) Cong sudt biic xa gia hiéu dung tir vo va ang ten lién trong trudng hop thiét
bi cam tay c6 ang ten va khong c6 dau ndi RF bén ngoai.
4.3.7.2 Gi6i han
Cong suit cua bat ky biic xa gia nao khong duoc vuot qua cac gia tri trong

bang 7 va 8.

Bdng 7: Cdc thanh phdn dan

Dai tan Gi6i han
9 kHz dén 1 GHz 2,0 nW (-57 dBm)
TU 1 GHz dén 4 GHz, hoic tir 1 GHz dén 12,75 GHz (muc 4.2.5.3) 20 nW (-47 dBm)

Bdng 8: Cdc thanh phan biic xa

Dai tan Gi6i han
30 MHz dén 1 GHz 2,0 nW (-57 dBm)
Tu 1 GHz dén 4 GHz 20 nW (-47 dBm)

Khi do btc xa ciia cic mdy cam tay, 4p dung céc diéu kién sau:
- Vi thiét bi ¢6 ddu n6i ang ten ngoai, khi do ki€ém phai néi tai gia v6i dau
ndi nay;
- Vi thiét bi ¢6 dng ten lién bén trong van giit dng ten binh thudng.
4.3.7.3 Phuong phap do miic cong suat

. B6 ghép hoic May phan tich phd
Mr:.‘zy gwu > suy hao > hoac von ké
can do (néu can thiét) chon loc

Hinh 26: So do do

Phuong phép nay chi ap dung doi véi thiét bi c6 dau noi ang ten ngoai.

Buc xa gia dugc do theo miic cong suit cta bat ky tin hiéu roi rac nao tai cac
cong vao cuia mdy thu. Cdc céng vao mdy thu duoc néi véi mdy phan tich phé hoic
von k€& chon loc ¢6 tré khang vao 50 Q; Bat may thu.

Néu thiét bi dd khong duoc hiéu chuin theo cong suat vao thi muc cla bat ky
thanh phan nao dugc tim thiy phai duoc xac dinh bang phuong phdp thay thé si
dung bo tao tin hiéu.
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Cac phép do phai dugc mé rong trong dai tan 9 kHz dén 4 GHz d6i véi thiét bi
hoat dong & cac tan s6 khong vuot qua 470 MHz. Ngoai ra phai lap lai cac phép do
trong dai tin 4 GHz dén 12,75 GHz d6i véi thiét bi hoat dong & cac tan sO trén
470 MHz.

4.3.7.4 Phuong phap do cong suit buc xa hiéu dung

\

\
w

1)May thu can do
2)Ang ten do
3)May phan tich phé ho#c vén ké chon loc (May thu do)

Hinh 27: So do do

Thu tuc do nhu sau:

a) Tai vi tri do, thoa man cac yéu cau phu luc A, mau thu dugc dat & do cao
xac dinh trén gid do cach dién.
May thu phai duoc cdp ngudn thong qua bo loc tin s6 vo tuyén dé tranh
buic xa tir cdc cuc cua ngudn coOng suat.

b) Noi may thu véi:
Ang ten gid (muc B.3) doi véi thiét bi ¢ dau nodi ang ten ngodi (muc
4.3.7.1.b)); hoac
Ang ten lién (muc 4.3.7.1.c));

c) Do tim biic xa cuia cdc thanh phin tap bang mdy thu va dng ten do trong
toan bo dai tan 30 MHz - 4 GHz.
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a
b

B tao tin hiéu
Ang ten thay thé

Ang ten do
May phan tich phd hoac von ké chon loc (May thu do)

Hinh 28: So do do

— ~— ~— ~—

c
d

d) Tai mdi tan s6 do thay thanh phan tap, xoay méu thir dé thu dugc dép ung
cuc dai va cong suat buc xa hiéu dung cta thanh phan tap dugc xac dinh
bang phép do thay thé, so d6 do nhu trong hinh 28;
Ghi lai gia tri cong sudt bic xa hiéu dung ctuia thanh phan tap do.
e) Lap lai phép do v6i ang ten do & mat phang phan cuc truc giao;
4.3.8 Gidm nhay mdy thu
4.3.8.1 Dinh nghia
Giam nhay 12 su suy giam do nhay ctia mdy thu, két qua ctia viéc chuyén cong
suat tir mdy phét t6i mdy thu do cdc hiéu ting ghép. N6 dugc tinh bang su khac
nhau theo dB gilra cic mic d0 nhay kha dung cuc dai (s6 liéu hoac ban tin, dan)
khi phat dong thoi va khong dong thoi.
4.3.8.2 Gi6i han
Giam d6 nhay khong dugc vuot qua 3,0 dB va gidi han do nhay kha dung cuc
dai & cdc diéu kién do kiém binh thudng phai duoc thod man (muc 4.3.1).
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4.3.8.3 Phuong phap do
4.3.8.3.1 Do giam do nhay vé6i cac dong bit lién tuc

A. Phuong phap do doi véi thiét bi c6 bo loc song cong

B6 tao dong
bit (D-M2’)
\
B tao Angtengid | | Bgloc May phat
tin hiéu *| vaboghép [T | song cong
May thu
A
B tao dong »| Do I6i bit
bit (D-M2)

Hinh 29: So do do

Thu tuc do nhu sau:

a)

b)

Coéng ang ten cua thiét bi gdm may thu, may phét va b loc song cong
phai dugc noi véi ang ten gia (muc B.3) thong qua bo ghép.

Bo tao tin hiéu dugc diéu ché bing tin hiéu do kiém binh thudng D-M2
(muc B.2). N6i bo tao tin hiéu véi bo ghép dé né khong anh hudng dén
phoi hop trd khang va khong tao ra cdc san phdm xuyén diéu ché ma c6
thé anh hudng dén cac két qua do.

Bat mdy phat v6i cong suit song mang dau ra nhu xac dinh trong muc
4.2.2, dugc diéu ché bang tin hiéu do kiém binh thudng D-M2’ (muc B.2).

Sau d6 do do nhay may thu (s6 liéu, dan) theo muc 4.3.1.3.1.

Miic dau ra cua bo tao tin hiéu duoc ghi 1a C va duogc tinh theo dB tuong
doi so véi gia tri hiéu dung 1 pV.

Sau d6 tat may phat va do do nhay (s6 liéu, dan) mdy thu.

Miic dau ra cua bo tao tin hiéu dugc ghi 1a D va duogc tinh theo dB tuong
doi so véi gia tri hiéu dung 1 pV.

Giam do nhay la sai so gitra cac gia tri C va D tinh theo dB.
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B. Phuong phéap do doi véi thiét bi c6 hai ang ten

52

B6 tao dong
bit (D-M2’)
Bo suy hao Y
B6 tao BoKket |« cong suat [ May phat
tin hiéu " hop » May thu
A
\
B tao dong »| Do 16i bit
bit (D-M2)

Hinh 30: So' do do

Thu tuc do nhu sau:

a)

b)

f)

N6i may phét v6i bo suy hao cong sudt (dé lam giam cong sudt RF danh dinh
clia may phat). Gia tri cong suat danh dinh duoc nha san xuat cong bo.

Pau ra ctia bo suy hao phai duoc n6i v6i dau vao may thu thong qua bo
ghép no6i va mot bo loc. Tong suy hao giita mdy phat vad mdy thu phai 1a
30 dB.

Bo tao tin hiéu phai duogc diéu ché bang tin hiéu do ki€m binh thudng D-
M2 (muc B.2). N6i bo tao tin hiéu v6i bo ghép sao cho khong anh hudng
dén phoi hop trd khang va khong tao ra cdc san phdm xuyén diéu ché ma
c6 thé anh hudng dén két qua do.

Bat mdy phat v6i cong suit song mang dau ra nhu xac dinh trong muc
4.2.2, dugc diéu ché bang tin hiéu do kiém binh thudng D-M2’ (Muc B.2).
Sau d6 do do nhay may thu (s6 liéu, dan) theo muc 4.3.1.3.1

Miic dau ra cua bo tao tin hiéu duoc ghi 1a C va duogc tinh theo dB tuong
doi so véi gia tri hiéu dung 1 pV.

Sau d6 tat may phat va do do nhay (s6 liéu, dan) mdy thu.

Miic dau ra cua bo tao tin hiéu dugc ghi 1a D va duogc tinh theo dB tuong
doi so véi gia tri hiéu dung 1 pV.

Giam do nhay la sai so gitra cac gia tri C va D tinh theo dB.
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4.3.8.3.2 Do giam do nhay véi cac ban tin

A. Phuong phap do doi véi thiét bi c6 bo loc song cong

B6 tao ban tin

(D-M4)
\
B6 tao Angtengid | | Boloc May phat
tin hiéu " vaboghép [ | song céng May thu
A
\
B6 tao »| Do ban tin
ban tin

Hinh 31: So do do

Thu tuc do nhu sau:

a)

b)

Coéng ang ten cua thiét bi gdm may thu, may phét va b loc song cong
phai dugc noi véi ang ten gia (muc B.3) thong qua bo ghép.

Bo tao tin hiéu dugc diéu ché bing tin hiéu do kiém binh thudng D-M2
(muc B.2). N6i bo tao tin hiéu véi bo ghép dé né khong anh hudng dén
phoi hop trd khang va khong tao ra cdc san phdm xuyén diéu ché ma c6
thé anh hudng dén cac két qua do.

Bat mdy phat v6i cong suat song mang dau ra nhu xac dinh trong muc
4.2.2, duoc diéu ch€ bang tin hiéu do kiém binh thudng D-M4 (Muc B.2).
Str dung ban tin khac ban tin trong budc a).

Sau d6 do do nhay may thu (ban tin, dan) theo muc 4.3.1.3.2.

Miic dau ra cua bo tao tin hiéu duoc ghi 1a C va duogc tinh theo dB tuong
doi so véi gia tri hiéu dung 1 pV.

Sau d6 tat may phat va do do nhay (ban tin, din) may thu.

Miic dau ra cua bo tao tin hiéu dugc ghi 1a D va dugc tinh theo dB tuong
doi so véi gia tri hiéu dung 1 pV.

Giam do nhay Ia sai so gitra cac gia tri C va D tinh theo dB.
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B. Phuong phéap do doi véi thiét bi c6 hai ang ten

54

B6 tao ban tin

(D-M4)
B6 suy hao A
Bo tao BO két |« céng suat  [* May phat
tin hiéu hop 1 May tho
A
A\ 4
B6 tao ban tin > Do ban tin

Hinh 32: So' do do

Thu tuc do nhu sau:

a) N6i may phét v6i bo suy hao cong suat (dé 1am giam cong suat RF danh dinh
clia may phat). Gia tri cong suat danh dinh duoc nha san xuat cong bo.
Pau ra ctia bo suy hao phai duogc n6i v6i dau vao may thu thong qua bo
ghép no6i va mot bo loc. Tong suy hao giita mdy phat vad mdy thu phai 1a
30 dB.
Bo tao tin hiéu phai duoc diéu ché bang tin hiéu do kiém binh thudng
(muc B.2). N6i bo tao tin hiéu vé6i bo ghép sao cho khong anh hudng dén
phoi hop trd khang va khong tao ra cdc san phdm xuyén diéu ché ma c6
thé anh hudng dén két qua do.

b) Bat may phat véi cong sudt song mang diu ra nhu xac dinh trong muc
4.2.2, duoc diéu ché€ bang tin hiéu do kiém binh thudng D-M4 (muc B.2).
Str dung ban tin khac ban tin trong budc a). Sau dé6 do d6 nhay may thu
(ban tin, dan) theo muc 4.3.1.3.2.

¢) Miic dau ra cua bo tao tin hiéu dugc ghi 1a C va duoc tinh theo dB tuong
doi so véi gia tri hiéu dung 1 pV.

d) Sau d6 tat mdy phat va do do nhay (s6 liéu, dan) mdy thu.

e) Miic dau ra cua b tao tin hiéu dugc ghi 1a D va duogc tinh theo dB tuong
doi so véi gia tri hiéu dung 1 pV.

f) Giam do nhay la sai so giira cac gia tri C va D tinh theo dB.
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4.3.9 Triét dap ung gid mdy thu
4.3.9.1 Dinh nghia

Triét dap ung gia (&6 ch€ do song cong) la s6 do kha nang ctia may thu dat
duoc ty s6 triét ddp dng gia xdc dinh khi thu tin hiéu diéu ch€ mong muén trong
truong hop co:

a) Tin hiéu khong mong mu6n & bat ky tAn s6 ndo khac ma c6 thé co dap ung.

b) Tin hiéu khong di€u ché ctia mdy phat hoat dong & khoang céch tan s@

song cong, tai cong suat ra danh dinh va bi suy hao bdi bd loc song cong
hoac do khoang cach giira cac ang ten.

4.3.9.2 Gié6i han

Tai tan sO bat ky nao céach tan s6 danh dinh ctia may thu 2 khoang céach kénh
hodc nhiéu hon, ty s6 triét ddp Gng gia phai 16n hon: 67,0 dB.
4.3.9.3 Phuong phap do

Triét dap ung gia ctia may thu & ché do song cong duoc do nhu trong muc
4.3.4 v6i so do do nhu trong cac muc 4.3.8.3.1 hoac 4.3.8.3.2 ngoai trir 1a mdy phat
phai khong duoc di€u ché. Mdy phét phai hoat dong véi cong suat séng mang dau
ra nhu x4c dinh trong muc 4.2.2.

Thuc hién phép do xung quanh cac tan s6 f_ dugc tinh nhu sau:

()i, + (@f,=f vaf, =mf 1,

Trong do:

f, 1a tan s6 may phat;

f 1a tan s6 may thu; va
f;, 1a trung tan 1 ctia may thu.

- nx2

Pac biét chd y dén cac gia tri sau:

P =-1,(@=2va(p)=2,(q) =-1

Can chd y ring phuong phap do ¢ thé gay ra sai s6 do anh hudng cua hién
twong xuyén diéu ché clia bo tao tin hiéu. D khic phuc nhing sai s6 nay, can sir
dung bo loc chan dai tai cac tan so phat, cung v6i mang két hop bo tao tin hiéu.

5. Po kiém cac yéu cau ky thuat
5.1 Cdc diéu kién moi truong
5.1.1 Cdc diéu kién do binh thuong va tdoi han

Céc phép do phai dugc thuc hién & cdc diéu kién do binh thudng va khi ¢ chi
dan phai thuc hién & cdc di€u kién do tdi han.
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5.1.1.1 C4c diéu kién do binh thudng
5.1.1.1.1 Nhiét do va do am binh thudng

Cac diéu kién nhiét do va do 4m binh thudng khi do ki€ém 1a cac nhiét do va
do 4m nam trong cdc khoang sau:

- Nhiét do: +15°C dén +35°C;

- Do 4m twong doi: 20% dén 75%.

5.1.1.1.2 Nguoén dién do ki€ém binh thuong
a) Dién ap lué6i

Dién dp do kiém binh thuong d6i vé6i thi€t bi noi voi luéi dién phai 1a dién dp
danh dinh cta lu6i. Trong khuon khé cua tiéu chudn nay, dién 4p danh dinh 1a dién
ap duoc cong bo hoac bat ky dién ap nao duoc thi€t k& cho thiét bi.

Tan s6 ngudn cong sudt do ki€m ciia mang dién xoay chiéu phai nam giita
49 Hz va 51 Hz.
b) Nguon dién dc quy chi-axit st dung trén cac phuong tién

Khi thi€t bi vo tuyén st dung trén phuong tién ding nguén dc quy chi-axit,
dién 4p do kiém binh thudng bing 1,1 14n dién 4p danh dinh clia ac quy.
c¢) Cac nguon dién khac

Khi sir dung céc ngudn dién hodc ic quy khdc, dién 4p do ki€m binh thudng
phai 1a dién ap do nha san xuat cong bo.
5.1.1.2 C4c diéu kién do kiém t6i han
5.1.1.2.1 Nhiét do t6i han

Khi do kiém & nhiét do t6i han, cdc phép do phai dugc thuc hién theo cdc thu
tuc trong muc 5.1.1.3 & cac nhiét do can trén va can dudi trong khoang sau:

- T -20°C dén +55°C.

Vé6i ghi chi trong bang 1, muc 4.2.1.2, dai nhiét do t6i han l1a tir 0°C dén
+30°C phai dugc sir dung khi thich hop.

Cac bao cao do phai ghi rd dai nhiét do duoc st dung.
5.1.1.2.2 C4c dién ap nguén do kiém t6i han
a) Dién ap luéi

Dién 4p do ki€ém t6i han d6i véi thiét bi dugc néi t6i ngudn dién xoay chiéu
phai 1a dién ap danh dinh cuta lu6i £10%.
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b) Nguon dién dc quy chi-axit st dung trén cac phuong tién
Khi thi€t bi vo tuyén st dung trén phuong tién ding nguén dc quy chi-axit,
dién 4p do kiém binh thudng bing 1,3 va 0,9 1an dién 4p danh dinh cta ic quy.
¢) Cac nguodn ac quy khac
Nhiét do t6i han du6i doi véi thiét bi c6 ngudn ac quy nhu sau:
- V6i ac quy Leclanche hoic Lithi:
0,85 lan dién dp danh dinh cta ac quy.
- V6i ac quy thuy ngan hodc niken-catmi:
0,9 14n dién 4p danh dinh cta ac quy.
Khong c6 dién dp do kiém t6i han trén.
Trong trudng hop khong cé dién 4p t6i han trén nhu & trén, ¢ thé dung dién
4p danh dinh, twong ing v6i bon diéu kién do ki€ém t6i han 1a:
= Vair/ Tavins Vinin/ Tinaxs
- (V_,. =danh dinh)/T

d) C4c nguodn dién khac

max min?® (Vmax = danh dinh)/Tmax

Khi sir dung céc nguén dién hoic ac quy khéc, dién dp do kiém t6i han phai I1a
dién 4p do nha san xuat lua chon hodc dugc su dong y gilra nha san xuat thiét bi va
phong thir nghiém. Diéu nay phai duoc ghi lai trong bao céo do.
5.1.1.3 Thu tuc do tai cac nhiét do tGi han

TrudGe khi thuc hién phép do, thiét bi phai dat dugc can bang nhiét trong phong
do. Thiét bi phai dugc tat trong qud trinh 6n dinh nhiét do.

Trong trudng hop thiét bi ¢6 mach 6n dinh nhiét do hoat dong lién tuc, céc
mach nay phai duoc bat trong thoi gian 15 phut sau khi dat dugc can bang nhiét, va
sau do6 thiét bi phai dat dugc cac yéu cau xac dinh.

Néu khong kiém tra duoc can bang nhiét bdi cac phép do, chu ky 6n dinh
nhiét do phai it nhat 1a 1 gio hoac véi thoi gian 1au hon ma dugc phong thir nghiém
quyét dinh. Thit tu do phai dugc lua chon va do 4am cta phong do duoc diéu chinh
sao cho khong dién ra hién tugng ngung tu.
5.1.1.3.1 Tha tuc do doi véi thiét bi hoat dong lién tuc

Néu nha san xuét cong bo rang thiét bi duogc thiét k€ hoat dong lién tuc, khi dé
tha tuc do nhu sau:
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Trudc khi do & cac nhiét do t6i han trén, thi€t bi phai dugc dat trong phong do
cho dén khi dat dugc can bang nhiét. Sau d6 bat thiét bi & trang thai phét trong thoi
gian mot nura giv, sau thoi gian nay thiét bi phai dat duoc cac yéu cau xac dinh.

Trudc khi do & nhiét do t6i han dudi, thiét bi phai duoc dat trong phong do cho
dén khi dat duoc can bang nhiét, sau d6 chuyén t6i trang thdi chd hodc thu trong
thoi gian mot gio, sau thoi gian nay thiét bi phai dat dugc cac yéu cau xac dinh.

5.1.1.3.2 Tha tuc do dai véi thiét bi hoat dong khong lién tuc

Néu nha san xuét cong bo rang thiét bi dugc thiét k€ hoat dong khong lién tuc,
khi d6 thu tuc do nhu sau:

Trudc khi do & cac nhiét do t6i han trén, thi€t bi phai dugc dat trong phong do
cho dén khi dat dugc can bang nhiét. Sau d6 bat thiét bi & trang thai phét trong thoi
gian mot phut, ti€p theo 1a 4 phit & trang thai thu, sau thoi gian nay thiét bi phai dat
dugc cac yéu cau xac dinh.

Trudc khi do & nhiét do t6i han dudi, thiét bi phai duoc dat trong phong do cho
dén khi dat duoc can bang nhiét, sau d6 chuyén t6i trang thdi chd hoidc thu trong
thoi gian mot phat, sau thoi gian nay thié€t bi phai dat duoc cac yéu cau xac dinh.

5.1.2 Nguén cong sudt do kiém

Khi do, ngudn cong suat cta thiét bi phai duoc thay bang mot ngudn cong suét
do kiém c6 kha ning cung cap céc dién dp do kiém binh thudng va t6i han nhu xdc
dinh trong ciac muc 5.1.1.1.2 va 5.1.1.2.2. Trd khang trong ctia nguon cong suét do
ki€ém phai di nho dé anh hudng clia né t6i cac két qua do 1a khong dang ké. Vi muc
dich do kiém, dién ap nguén cong sut phai duoc do & ddu vao clia thiét bi.

Néu thiét bi ¢6 cdp cong suit ndi c6 dinh, dién 4p do kiém phai 1a dién ap
dugc do ¢ diém noi cdp cong suat véi thiét bi.

Dai véi cac thiét bi st dung pin, pin phai dugc thdo ra va nguén cong suat do
phai c6 chi tiéu k¥ thuat giong véi pin thuc té.

Trong khi do ki€ém, cdc dién 4p ngudn cong suat phai c6 dung sai £1% so véi
dién 4p khi bat ddu moéi phép do. Gid tri dung sai nay 1a gidi han d6i vé6i cac phép
do cong suat.

5.1.3 Lua chon thiét bi do

Nha san xudt phai cung cap mot hodc nhiéu mau thiét bi do kiém phu hop.

Néu thiét bi c6 mot s6 tinh nang tuy chon, cin phai xem xét khong dé anh
huong dén cac tham s6 tan s6 vo tuyén, ti€p theo chi can thuc hién cac phép do trén
thiét bi c6 cau hinh két hop céc tinh nang dugc xem 1a ddy du nhat nhu dé nghi ciua
nha san xudt va dugc su dong y cua phong thlr nghiém.
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5.2 Ddnh gid két qua do

Viéc danh gid cac két qua doi véi cac phép do duge ghi lai trong bao cdo do
nhu sau:

- Gia tri do dugc so véi gi6i han tuong tng s& dugc sir dung dé quyét dinh

xem thiét bi ¢6 thoa man cac yéu cdu cla tiéu chuin hay khong.

- Gia tri do khong dam bao do ctia moéi tham s& do phai dugc ghi trong bédo

céo do.

- Gia tri do khong dam bao do (d6i v6i moi phép do) phai biang hoic thap hon

cac gia tri trong bang 9.

V6i phuong phép do (theo tiéu chuédn), cac gia tri do khong dam bao do phai
dugc tinh theo ETR 028 va phai tuong ting v6i hé s6 khai trién k = 1,96 hoac k = 2
(c6 do tin cay 1a 95% va 95,45% trong truong hgp cac dac tinh phan b6 cua do
khong dam bao do 1a chudn (Gauss)).

Bang 9 dua trén cdc hé so khai trién nay.

Hé s6 khai trién thuc t€ duoc st dung dé udc luong do khong dam bao do phai
dugc cong bo.

Bdng 9: D6 khong ddm bdo do tuyét doi: cdc gid tri cuc dai

Tham s& Po kl':c“)ng dam
bao do
Tan s6 vo tuyén +1x107
Co6ng suat RF dan (I&n d&én 160 W) +0,75 dB
Coéng suét RF biic xa +6 dB
Coéng suét kénh lan can +5 dB
D6 nhay trung binh (blc xa) +3 dB
Do hai tin hiéu, 1én dén 4 GHz (ding bd ghép do) +4 dB
Do hai tin hiéu s dung trudng biic xa (xem ghi chu) +6 dB
Do ba tin hiéu (dung bd ghép do) +3 dB
Phét xa gid dan clia may phat, 1én dén 12,75 GHz +4 dB
Phat xa gia dan cGa may thu, 1&n dén 12,75 GHz +3 dB
Phat xa biic xa clla may phat, 1én dén 4 GHz +6 dB
Phat xa blic xa cla may thu, |én dén 4 GHz +6 dB
Tan s6 qua do clia may phat (Iéch tan so) +250 Hz
Thoi gian qua do cldia may phat +20%
Ghi chu: Cac gia tri ¢ hiéu luc t6i 1 GHz déi véi cac tham s6 RF,
trir khi c6 cong bo khac.
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PHU LUC A
(Quy dinh)

PO TRUONG BUC XA

A.1 Cac vi tri do va so do chung cho cac phép do cé sir dung truong biic xa

Phan nay gidi thiéu 3 vi tri do thong dung nhat dugc su dung cho cac phép do
bic xa: phong do khong phan xa, phong do khong phan xa ¢6 mat dat va vi tri do
ving m& (OATS). Ca hai phép do tuyét d6i va twong doi co thé duge thuc hién &
nhitng vi tri nay. Khi thuc hién cac phép do tuyét d6i, phong do phai duoc ki€ém tra
A.1.1 Phong do khong phdn xa

Phong khong phan xa la phong dugc bao quanh va 16p tuong, san nha, tran
nha bén trong dugc phu vat liéu hap thu séng vo tuyén thuong cé dang bot hinh
chop. Phong do thuong c¢6 cot d& ang ten & mot dau va ban xoay & dau kia. Mot
kiéu phong do khong phéan xa dugc chi trong hinh A.1.

0
|"._ L H: b
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Hinh A.1: Phong do khong phdn xa

Phong do duoc bao quanh va pha vat liéu hap thu vo tuyén tao ra mot moi
truong dugc kiém soat phuc vu muc dich do. Kiéu phong do nay mo phong céc
diéu kién khong gian tu do.
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Viéc bao boc tao ra mot khong gian do, lam giam mic nhiéu tin hiéu cling
nhu cdac anh hudng khac tir bén ngoai, trong khi vat liéu hap thu vo tuyén lam giam
su phan xa khong mong mudn tlr tudng va trdn nha c6 thé anh hudng dén cac phép
do. Thuc t€&, c6 thé dé dang che chin dé c6 céc miic triét nhiéu moi trudng cao
(80 dB dén 140 dB), thudng thi 1am cho mic nhiéu moéi trudng 1a khong dang ké.

Ban xoay c6 kha nang xoay 360° trong mat phang nim ngang va duoc sir dung
dé dat miu thir (EUT) & do cao phi hop so véi mat dat. Phong do phai du rong dé
cho phép khoang céch do it nhat 1a 3 m hoac 2(d, + d,)*/A (m), chon s6 16n hon.
Khoang cach dugc st dung trong cac phép do thuc t€ phai duoc ghi trong két qua do.

Phong do khong phan xa thuong cé mot so 1gi thé hon so véi cac phong do
khac. D6 1a giam nhiéu moi trudng, giam cac phan xa tr san, trdn va tudng bao
quanh dong thoi khong phu thudc vao di€u kién thoi tiét. Tuy nhién né ciing c6 mot
s0 nhuoc di€ém 1a c6 khoang cach do bi giGi han va viéc str dung tin so thip ciing bi
gi6i han do kich thudc cta vat liéu hap thu hinh chép.

Tat ca cac phép do phat xa, do nhay va su mién nhiém c6 thé thuc hién trong
phong do khong phan xa ma khong bi cac han ché & trén.

A.1.2 Phong do khong phdn xa c6 mdt san dan dién

Phong do khong phan xa ¢ mat san dan dién l1a phong dugc bao quanh va 16p
tuong, tran nha bén trong dugc phu vat liéu hap thu séng vo tuyén va cé dang bot
hinh chép. San bang kim loai khong pht vat liéu hdp thu. Phong do thudng cé cot
dd ang ten & moOt dau va ban xoay & dau kia. Mot kiéu phong do khong phan xa cé
mat san dan dién dugc chi trong hinh A.2.

Trong phong do nay, mat san tao ra duong phan xa mong muon, do d6 tin hiéu
nhan dugc boi ang ten thu 1a téng cac tin hiéu tir cic dudng truyén truc tiép va phan
xa. Diéu nay tao ra mot mdc tin hiéu thu duy nhat & moéi do cao cua ang ten phat
(hodc EUT) va ang ten thu so v6i mat san.

Cot do ang ten c6 thé thay d6i duogc do cao (tir 1 m dén 4 m) dé ang ten c6 thé
dat duoc & vi tri thu duge tin hiéu tong hop cuc dai giita cac ang ten hoic gitta EUT
va ang ten do.

Ban xoay c6 kha niang xoay 360° trong mat phang nim ngang va duoc sit dung
dé dat mau thir (EUT) & do cao xdc dinh so véi mat dat, thudng 1a 1,5 m. Phong do
phai di rong dé cho phép khoang cach do it nhat 1a 3 m hodc 2(d, +d,)*/A (m), chon
s0 16n hon. Khoang cach dugc st dung trong cac phép do thuc t€ phai dugc ghi
trong két qua do.
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Hinh A.2: Phong do khong phdn xa cé mdt san dan dién

Trong cac phép do phét xa, viéc tht nhat la tim cuong do truong 16n nhat tu
EUT béng cdch nang hodc ha ang ten do trén cot (dé thu duoc tin hiéu giao thoa
cuc dai ctia cdc tin hiéu truc ti€p va phan xa tir EUT) va sau d6 xoay ban xoay dé
tim gia tri cuc dai trong mat phang phuong vi. Tai do cao nay clia ang ten do, ghi
lai bién do cua tin hiéu thu. Viéc thit hai 1a thay EUT bang ang ten thay thé€ (duoc
dat ¢ diém gitta cia EUT) ma dugc ndi v6i bo tao tin hiéu. Tiép tuc do tim gia tri
dinh cta tin hiéu va diéu chinh dau ra clia bo tao tin hiéu cho dén khi do lai duoc
muc nhu trong buéc mot trén may thu.

V6i cac phép do do0 nhay mday thu trén mat san, cling tim gid tri cuong do
truong 16n nhat bang cach nang va ha ang ten do trén truc dé thu duoc tin hiéu giao
thoa cuc dai cha cdc tin hiéu truc ti€p va phan xa. Ang ten do duoc giit & do cao
nhu trong buéc 2 dong thoi dng ten do dugc thay thé bang EUT. Giam bién do cta
tin hiéu phdt dé xac dinh miic cudng do trudng ma tai dé thu dugc ddp tng xéc
dinh tir EUT.

A.1.3 Vi tri do ving mo

Vi tri do ving m& gbm mot ban xoay & mot dau va mot cot dd ang ten co thé
thay d6i do cao & dau kia. Mat san, trong trudng hop ly tudng, din dién tot va co
thé md rong khong han ché. Thuc t€, viéc din dién tot ¢ thé thuc hién dugc con
kich c6 cua mat san bi gidi han. Mot vi tri do viing m& duge chi trong hinh A.3.
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Ang ten luBng cuc
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Hinh A.3: Vi tri do viing mo

Mat san tao ra duong phan xa mong mudn, do d6 tin hiéu thu dugc boi ang ten
thu 1a t6ng cdc tin hiéu tir cdc dudng truyén truc ti€p va phan xa. Diéu nay tao ra
moOt muc tin hiéu thu duy nhat & moi do cao cta dng ten phat (hoac EUT) va ang
ten thu so v61 mat san.

Pham chat cta vi tri do lién quan dén vi trf ang ten, ban xoay, khoang cach do
va céc sap x€p khac giong nhu phong do khong phan xa ¢6 mat san dan dién. Cic
phép do biic xa trong OATS giong nhu thuc hién trong phong do khong phan xa c6
mat san dan dién.

So d6 do dién hinh d6i v6i céc vi tri do c¢6 mit san dan dién duoc chi trong
hinh A .4.

Vén k& sé

Bo suy hao 10 dB : . ‘ Ngudn

-
P
2

-
-
-
.
-

,,,,, Y Ban xoay

-
-
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Hinh A4:So do do trén vi tri do cé mdt san dan dién
(thiét Idp OATS cho cdc phép do phdt xa gid)
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A.1.4 Ang ten do

Ang ten do thudng dugc slr dung trong céc phuong phap do bic xa. Trong céc
phép do phat xa (sai s6 tan so, cong suat bic xa hiéu dung, phat xa gia va cong suat
kénh lan can), ang ten do dugc sir dung dé do trudng buc xa tir EUT trong giai doan
1 cua phép do va tlr ang ten thay thé trong cac giai doan khac. Khi st dung vi tri do
dé do cac diac tinh mdy thu (d6 nhay va cac tham s6 mién nhiém khdc), ang ten
dugc st dung nhu thiét bi phat.

Ang ten thay thé dugc lap trén mot cot cho phép ang ten duoc st dung cho cé
phan cuc ding va phan cuc ngang. Ngoai ra, & vi tri mat san dan dién (cac phong
do khong phan xa c6 mit san dan dién va cdc vi tri do viing md) c6 thé thay déi do
cao (tinh tir tam ang ten do xuéng mat dat) trong mot khoang xac dinh (thuong tir
1 m dén 4 m).

Trong bang tan 30 MHz dén 1000 MHz, cac ang ten ludng cuc thuong duoc su
dung. Dai véi cac tan s6 cao hon 80 MHz, cac ludng cuc phai c6 do dai sao cho
cong hudng & tdn s6 do. Thap hon 80 MHz, nén dung ludng cuc ¢6 do dai ngin
hon.

A.1.5 Ang ten thay thé

Ang ten thay thé duoc sir dung dé thay thé EUT doi vé6i cdc phép do céc tham
sO may phat (sai sO tan s0, cong sudt buc xa hiéu dung, phat xa gia va cong suat
kénh lan can). D6i v6i cac phép do ¢ bang tan 30 MHz dén 1000 MHz, ang ten
thay th€ phai la ang ten ludng cuc. Véi cac tan s6 16n hon 80 MHz, cac ludng cuc
phai c¢6 do dai sao cho cong hudng & tan s6 do. Thap hon 80 MHz, nén dung ludng
cuc ¢6 do dai ngan hon.
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PHU LUC B
(Quy dinh)
CAC PIEU KIEN CHUNG

B.1 Cap cac tin hiéu do t6i dau vao may thu

Nguon tin hiéu do cap t6i dau vao mdy thu duoc ndi sao cho trd khang nguon
doi v6i dau vao may thu 1a 50 Q.

Yéu cdu nay phai thoa man ké ca khi ¢6 mot tin hiéu hodc nhiéu tin hiéu st
dung mang két hop duoc cap t6i may thu dong thoi.

Cac muc tin hiéu do & cdc diu vao mdy thu (6 cdm RF) phai dugc tinh theo
emf.

Anh huéng cia bét ky san phdm xuyén diéu ché va tap am sinh ra trong cic
nguon tin hiéu do phai khong dang ké.

B.2 Céc tin hiéu do kiém binh thuong (cac tin hiéu mong muén va khong

mong muon)

Khi thiét bi duoc thiét k& dé phat cdc dong bit lién tuc (s6 liéu, fax, truyén
anh, thoai s0), tin hiéu do kiém binh thudng nhu sau:

- Tin hiéu D-MO0, gobm mot chudi vo han cac bit 0;

- Tin hiéu D-M1, gobm mot chudi vo han cac bit 1;

- Tin hiéu D-M2, gobm mot chudi bit gia ngau nhién véi it nhat 511 bit theo
Khuyén nghi O.153 cua ITU-T.

- Tin hiéu D-M2', ¢6 kiéu giong v6i D-M2, nhung chudi bit gia ngiu nhién
doc lap so voi D-M2 (c6 thé giong hét D-M2 nhung bat didu & mot thoi diém khéac).

- Tin hiéu A-M3, gébm mot tin hiéu RF, dugc diéu ché bang tin hiéu tin s6 am
thanh v6i do 1éch l1a 12% khoang cach kénh. Tin hiéu nay dugc sit dung nhu tin
hiéu khong mong muon.

Viéc cdp mot chudi vo han cdc bit 0 hodc 1 thudng khong cé dai thong dic
trung. Tin hiéu D-M2 duoc st dung dé dat gan ding vdi dai thong dac trung.

Néu viéc truyén dong bit lién tuc khong thé thuc hién duoc, tin hiéu do kiém
binh thudng phai c6 cédc bit dugc ma hoa stra 16i hoac cac ban tin. Tin hiéu nay cé
thé duoc Iva chon boi nha san xuit hodc duoc thoa thuan gilta nha san xudt va
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phong thir nghiém, va phai c6 dai thong chiém dung tan s6 vo tuyén 16n nhat. Chi
tiét vé tin hiéu thir nay phai duoc ghi trong béo céo do.

Trong truong hop nay, bd ma hod di kem véi mdy phat phai ¢6 kha nang cap
tin hiéu do kiém binh thudng. Diéu ché két qua duoc goi 1a diéu ché do kiém binh
thudng. Néu c6 thé, phai diéu ché lién tuc trong thoi gian do.

Tin hiéu do D-M4 gém cdc bit dugc ma hod stra 16i, cdc ban tin dugc phat lién
ti€p nhau. Truyén nhu vay 1a can thiét d6i v6i cdc phép do nhu cong suat kénh 1an
can va phat xa gia.

Tin hiéu A-M3 duoc st dung 1a tin hiéu khong mong mudn doi v6i cac phép
do nhu triét nhiéu dong kénh va do chon loc kénh lan can.

Chi tiét vé D-M3 va D-M4 phai duoc ghi trong cc bdo cédo do.

B.3 Ang ten gia
Céc phép do phai duoc thuc hién bang cédch st dung dng ten gia cé tré khang

50 Q khong phan xa, biic xa va dugc ndi v6i 6 cim ang ten cua thiét bi can kiém tra.

B.4 Cac diém do doi v6i phép do dong bit

Thuc t€ khong thé luon luon do dong bit giao dién vo tuyén. Nha san xudt phai
xdc dinh cdc di€ém do thiét bi dé thuc hién cdc phép do cac dong bit theo cidc muc
4.2 va4.3.

Can chu y rang diém do thir cang dugc dat gin giao dién vo tuyén thi sai s6 do
cang nho do phép do it phu thudc vao phan ting dung.

Phéi thuc hién phép do & cic diém do tuong ting nhau.

Cac diém do dugc sir dung phai dugc ghi trong cdc bdo cdo do.

B.5 Cac ché d¢ hoat dong cua may phat

V6i muc dich do cua tiéu chuin nay, t6t nhit 12 sir dung may phat khong
diéu ché.

Phuong phép dat dugc séng mang khong diéu ché hoic cic kiéu mo hinh diéu
ch& diac biét, néu phit hop, ¢6 thé dugc lua chon bdi nha san xuat hoidc duoc su
dong y gilra nha san xudt va phong thir nghiém. Diéu nay phai trinh bay trong bédo
céo do.

B.6 Miic tin hiéu mong muon doi véi cac phép do suy giam (sé liéu hoac ban tin)
Cac phép do suy giam 1a nhitng phép do duoc thuc hién trén mdy thu dé kiém

tra su suy giam chat lugng ctia may thu do c6 tin hiéu khong mong muon.
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Miic cua tin hiéu mong muon doéi v6i cac phép do suy giam (6 cdc diéu kién
do kiém binh thudng muc 5.1.1.1) phai c6 stic dién dong 1a +6 dBuV. D6 1a gia tri
cao hon do nhay kha dung cuc dai (s6 liéu hoac ban tin, dan) 3 dB.

B.7 Chi tiéu cia may phan tich pho

C6 thé str dung biang thong phan giai 1 kHz dé do bién do tin hiéu hodc tap am
& miic cao hon miic tap 4&m cua may phan tich phé 3 dB hoidc nhiéu hon, nhu hién
thi trén man hinh, v6i d¢ chinh xac +2 dB khi c6 tin hiéu mong muon.

Do chinh xdc cta cic phép do bién do twong d6i phai nam trong khoang
+1 dB.

D6i véi diéu ché phan bo thong ké, mdy phan tich phd va bo tich phan phai xdc
dinh dugc mat do pho cong suat thuc da duoc 14y tich phan trong dai thong yéu cAu.
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FOREWORD

The technical standard TCN 68 - 229: 2005 “Land mobile radio equipment
having an antenna connector intended for the transmission of data (and speech) -
Technical requirements” is based on the ETSI EN 300 113-2 V1.1.1 (3-2001) of the
European Telecommunications Standard Institute (ETSI).

The technical standard TCN 68 - 229: 2005 is drafted by Research Institute of Posts
and Telecommunications (RIPT) at the proposal of Department of Science & Technology
and issued following the Decision No. 28/2005/QD-BBCVT of the Minister Posts and
Telematics dated 17/8/2005.

The technical standard TCN 68 - 229: 2005 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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LAND MOBILE RADIO EQUIPMENT HAVING
AN ANTENNA CONNECTOR INTENDED
FOR THE TRANSMISSION OF DATA (AND SPEECH)

TECHNICAL REQUIREMENTS

(Issued together with the Decision No. 28/2005/QD-BBCVT dated 17/8/2005
of the Minister of Posts and Telematics)

1. Scope

This standard applies to constant envelope angle modulation systems for use
in the land mobile service, using the available bandwidth, operating on radio
frequencies between 30 MHz and 1 GHz, with channel separations of 12.5 kHz and
25 kHz, intended for data transmissions. It applies to digital and combined
analogue and digital radio equipment with an internal or external antenna
connector intended for the transmission of data and/or speech.

The types of equipment covered by this standard are as follows:

- Base station (equipment fitted with an antenna socket, intended for use in a
fixed location);

- Mobile station (equipment fitted with an antenna socket, normally used in a
vehicle or as a transportable station);
- And those hand portable stations:
+ Fitted with an antenna socket; or
+ Without an external antenna socket (integral antenna equipment), but fitted
with a permanent internal or a temporary internal 50 QQ Radio Frequency
(RF) connector which allows access to the transmitter output and the
receiver input.
Hand portable equipment without an external or internal RF connector and
without the possibility of having a temporary internal 50 QQ RF connector is not

covered by this standard.

This technical standard is used as the basis for type approval of radio
equipment intended for the transmission of data (and speech) and having an
antenna connector.
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2. Normative References
[1] ETS 300 113: “Radio Equipment and Systems (RES), Land mobile

service; Technical characteristics and test conditions for radio
equipment intended for the transmission of data (and speech) and
having an antenna connector” (6/1996).

(2] ETSI EN 300 113-1 (V1.3.1): "Electromagnetic compatibility and Radio
spectrum Matters (ERM);, Land Mobile Service; Radio equipment
intended for the transmission of data (and speech) and having an
antenna connector" Part 1: Technical characteristics and methods of
measurement (3/2001).

[3] ETSI EN 300 113-2 (V1.1.1): “Electromagnetic compatibility and Radio
spectrum Matters (ERM); Land mobile service; Radio equipment
intended for the transmission of data (and speech) and having an

antenna connector; Part 2: Harmonized EN covering essential
requirements under article 3.2 or the R&TTE Directive” (3/2001).

3. Definitions and abbreviations

3.1 Definitions
Base station: equipment fitted with an antenna socket, for use with an
external antenna, and intended for use in a fixed location.

Mobile station: mobile equipment fitted with an antenna socket, for use with
an external antenna, normally used in a vehicle or as a transportable station.

Hand portable station: equipment either fitted with an antenna socket or
integral antenna, or both, normally used on a stand-alone basis, to be carried on a
person or held in the hand.

Integral antenna: antenna designed to be connected to the equipment without

the use of a 50 Q2 external connector and considered to be part of the equipment.
An integral antenna may be fitted internally or externally to the equipment.

Angle modulation: either phase modulation or frequency modulation.
Conducted measurements: measurements which are made using direct 50 QQ
connection to the equipment under test.

Radiated measurements: measurements which involve the absolute
measurement of a radiated field.
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Bit: binary digit.
Block: the smallest quantity of information that is sent over the radio channel.

A constant number of useful bits are always sent together with the corresponding
redundancy bits.

Packet: one block or a contiguous stream of blocks sent by one (logical)

transmitter to one particular receiver or one particular group of receivers.

3.2 Symbols
Eo: Reference field strength;

Ro: Reference distance;

dBd: Antenna gain relative to A/2 dipole;

dBi: Antenna gain relative to an isotropic radiator;

D-M0, D-M1, D-M2, D-M2’, A-M3: Name of signals defined in annex B.2.

3.3 Abbreviations
BS: Base Station
CRC: Cyclic Redundancy Code
dBc: decibels relative to the carrier power
emf: electromotive force
erp: effective radiated power
FEC: Forward Error Correction
FFSK: Fast Frequency Shift Keying
FSK: Frequency Shift Keying
GMSK: Gaussian Minimum Shift Keying
IF: Intermediate Frequency
LSB: Least Significant Bit
MSB: Most Significant Bit
MSK: Minimum Shift Keying
PLL: Phase Locked Loop
PSK: Phase Shift Keying
PSTN: Public Switched Telephone Network
RF': Radio Frequency
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rms: root mean square
Rx: Receiver
sr: switching range

Tx: Transmitter

4. Technical specifications

4.1 Environmental profile

The technical requirements of this standard apply under the environmental
profile for operation of the equipment, which shall be determined by the
environmental class of the equipment. The equipment shall comply with all the
technical requirements of this standard at all times when operating within the
boundary limits of the required operational environmental profile.

4.2 Transmitter requirements

4.2.1 Frequency error

This measurement is made if the equipment is capable of producing an
unmodulated carrier. Otherwise the adjacent channel power shall also be measured
under extreme test conditions and the limits given in clause 4.2.4.2 shall be met.

Table 1: Frequency error

Channel Frequency error limit (kHz)

separation Below47 |47 MHzto137 | 137 MHzto | 300 MHzto | 500 MHzto
(kHz) MHz MHz 300 MHz 500 MHz 1000 MHz
25 +0.60 +1.35 +2.00 +2.00 (Note) | +2.50 (Note)

12.5 +0.60 +1.00 +1.00 (B) +1.00 (B) No value

+1.50 (M) +1.50 (M) specified

(Note)
Note:

For hand portable stations having integral power supplies, these limits only apply to the reduced
extreme temperature range 0°C to +30°C.

However for the full extreme temperature conditions (clause 5.1.1.2.1), the following frequency error
limits apply:

+2.50 kHz between 300 MHz and 500 MHz;
+3.00 kHz between 500 MHz and 1 000 MHz.
(B) Base station.

(M) Mobile station.
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4.2.1.1 Definition

The frequency error of the transmitter is the difference between the measured
carrier frequency in the absence of modulation and the nominal frequency of the
transmitter.
4.2.1.2 Limit

The frequency error shall not exceed the values given in table 1, under normal
and extreme test conditions, or any intermediate set of conditions.

4.2.1.3 Method of measurement

Transmitter Power Frequency
under test “| attenuator " meter

Figure 1: Measurement arrangement

The equipment shall be connected to the artificial antenna (clause B.3).

The carrier frequency shall be measured in the absence of modulation. The
measurement shall be made under normal test conditions (clause 5.1.1.1) and
extreme test conditions (clauses 5.1.1.2.1 and 5.1.1.2.2 applied simultaneously).

4.2.2 Carrier power (conducted)

If the equipment is designed to operate with different carrier powers, the rated
power for each level, or range of levels, shall be declared by the manufacturer. The
power adjustment control shall not be accessible to the user.

The requirements of this standard shall be met for all power levels at which
the transmitter is intended to operate. For practical reasons, measurements shall be
performed only at the lowest and highest power level at which the transmitter is
intended to operate.

4.2.2.1 Definition

The transmitter carrier power (conducted) is the mean power delivered to the
artificial antenna during a radio frequency cycle.

The rated output power is the carrier power (conducted) of the equipment
declared by the manufacturer.

4.2.2.2 Limit

This measurement applies to all equipment covered by this standard.
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The carrier power (conducted) under the specified conditions of measurement
(clause 4.2.2.3) and at normal test conditions, shall be within £1.5 dB of the rated
carrier power (conducted).

The carrier power (conducted) under extreme test conditions shall be within
+2.0 dB and -3.0 dB of the rated output power.

4.2.2.3 Method of measurement

Transmitter Power Power
under test "|  attenuator - meter

Figure 2: Measurement arrangement

The measurement shall be performed preferably in the absence of modulation.

When it is not possible to measure it in the absence of modulation, this fact
shall be stated in test reports (clause B.5).

The transmitter shall be connected to an artificial antenna (clause B.3), and the
power delivered to this artificial antenna shall be measured.

The measurement shall be made under normal test conditions (clause 5.1.1.1)
and extreme test conditions (clauses 5.1.1.2.1 and 5.1.1.2.2 applied simultaneously).

4.2.3 Effective radiated power (field strength)

This measurement applies only to equipment without an external antenna
connector.

If the equipment is designed to operate with different carrier powers, the rated
power for each level, or range of levels, shall be declared by the manufacturer. The
power adjustment control shall not be accessible to the user.

The requirements of this standard shall be met for all power levels at which
the transmitter is intended to operate. For practical reasons measurements shall be
performed only at the lowest and highest power level at which the transmitter is
intended to operate.

4.2.3.1 Definition

The effective radiated power is the power radiated in the direction of the
maximum field strength under specified conditions of measurements.

The rated effective radiated power is the effective radiated power of the
equipment as declared by the manufacturer.
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4.2.3.2 Limit

The effective radiated power under normal test conditions shall be within d,
from the rated effective radiated power.

The allowance for characteristics of the equipment (£1.5 dB) shall be combined
with the actual measurement uncertainty in order to provide d; as follows:

d*=d_*+ de2
Where:

- d,, is the actual measurement uncertainty;

d, is the allowance for the equipment (1.5 dB);

d; 1s the final difference.

All values shall be expressed in linear terms.

Furthermore, the maximum effective radiated power shall not exceed the
maximum value allowed by the Administrations.

4.2.3.3 Method of measurement

1) Transmitter under test

2) Test antenna

3) Spectrum analyser or selective Voltmeter (test receiver)

Figure 3: Measurement arrangement

The measurement shall be carried out under normal test conditions only.
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The measurement shall be performed preferably in the absence of modulation.

When it is not possible to measure it in the absence of modulation this fact

shall be stated in test reports (clause B.5).
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The measurement procedure shall be as follows:

a)

b)

d)

A test site, selected from annex A, which fulfils the requirements of the
specified frequency range of this measurement shall be used. The test
antenna shall be orientated initially for Vertical polarization unless
otherwise stated;

The transmitter under test shall be placed at the specified height on a non-
conducting support in the position closest to normal use as declared by the
manufacturer. This position shall be recorded in test reports.

The spectrum analyser or selective Voltmeter shall be tuned to the
transmitter carrier frequency. The test antenna shall be raised or lowered
through the specified height range until the maximum signal level is
detected on the spectrum analyser or selective Voltmeter. The test antenna
need not be raised or lowered if the measurement is carried out on a test
site according to clause A.1.1 (i.e. an anechoic chamber).

The transmitter shall be rotated through 360" about a Vertical axis until a
higher maximum signal is received;

The test antenna shall be raised or lowered again through the specified
height range until a maximum is obtained. This level shall be recorded.
(This maximum may be a lower value than the value obtainable at heights
outside the specified limits);

The test antenna need not be raised or lowered if the measurement is
carried out on a test site according to clause A.l.1 (i.e. an anechoic
chamber).

Using the measurement arrangement of figure 4, the substitution antenna
(clause A.1.5) shall replace the transmitter antenna in the same position
and in Vertical polarization. The frequency of the signal generator shall be
adjusted to the transmitter carrier frequency. The test antenna shall be
raised or lowered as necessary to ensure that the maximum signal is still
received;

The test antenna need not be raised or lowered if the measurement is
carried out on a test site according to clause A.l.1 (i.e. an anechoic
chamber).
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The input signal to the substitution antenna shall be adjusted in level until
an equal or a known related level to that detected from the transmitter is
obtained in the test receiver.

The maximum carrier radiated power is equal to the power supplied by the
signal generator, increased by the known relationship if necessary and
after corrections due to the gain of the substitution antenna and the cable
loss between the signal generator and the substitution antenna.

\/
N
\
w

1) Signal generator

2) Substitution antenna

3)
)

4) Spectrum analyser or selective Voltmeter (test receiver)

Test antenna

Figure 4: Measurement arrangement

f) Steps b) to e) above shall be repeated with the test antenna and the
substitution antenna orientated in horizontal polarization.

The measure of the effective radiated power is the larger of the two power
levels recorded at the input to the substitution antenna, corrected for the
gain of the antenna if necessary.

4.2 4 Adjacent channel power
4.2.4.1 Definition

The adjacent channel power is that part of the total power output of a
transmitter under defined conditions of modulation, which falls within a specified
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passband centred on the nominal frequency of either of the adjacent channels. This
power is the sum of the mean power produced by the modulation, hum and noise of
the transmitter.

4.2.4.2 Limit

For channel separations of 25 kHz, the adjacent channel power shall not
exceed a value of 70.0 dB below the carrier power (conducted) of the transmitter
without any need to be below 0.2 uW (-37 dBm).

For a channel separation of 12.5 kHz, the adjacent channel power shall not
exceed a value of 60.0 dB below the transmitter carrier power (conducted) without
the need to be below 0.2 uW(-37 dBm).

4.2.4.3 Method of measurement

Transmitter Power Powelr
under test "| attenuator - measyrmg
receiver
A
Modulating
signal
generator

Figure 5: Measurement arrangement

The adjacent channel power may be measured, as follows, with a power
measuring receiver which conforms to annex B (referred to in this clause as the
"receiver"):

a) The transmitter shall be operated at the carrier power determined in clause
4.2.2 under normal test conditions (clause 5.1.1.1). The output of the
transmitter shall be linked to the input of the "receiver" by a connecting

device such that the impedance presented to the transmitter is 50 €2 and
the level at the "receiver input" is appropriate;

b) With the transmitter unmodulated, the tuning of the "receiver" shall be
adjusted so that a maximum response is obtained. This is the 0 dB
response point. The "receiver”" attenuator setting and the reading of the
meter shall be recorded. If an unmodulated carrier cannot be obtained,
then the measurement shall be made with the transmitter modulated with
the normal test signal D-M2 or D-M4 as appropriate, according to clause
B.2, in which case this fact shall be recorded in test reports;
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c) The frequency of the "receiver" shall be adjusted above the carrier so that
the "receiver” -6 dB response nearest to the transmitter carrier frequency is
located at a displacement from the nominal carrier frequency as given in

table 2;
Table 2: Frequency displacement
Channel separation Specified necessary Displacement from the
(kHz) bandwidth (kHz) -6 dB point (kHz)
12.5 8.5 8.25
25 16 17

d) The transmitter shall be modulated by a normal test signal D-M2 or D-M4
as appropriate, according to clause B.2;

e) The "receiver" variable attenuator shall be adjusted to obtain the same
meter reading as in step b), or a known relation to it;

f) The ratio of the adjacent channel power to the carrier power is the
difference between the attenuator settings in steps b) and e), corrected for
any differences in the reading of the meter;

For each adjacent channel, the adjacent channel power shall be recorded.

g) The measurement shall be repeated with the frequency of the "receiver"
adjusted below the carrier so that the "receiver" -6 dB response nearest to
the transmitter carrier frequency is located at a displacement from the
nominal carrier frequency as given in table 2;

h) The adjacent channel power of the equipment under test shall be expressed
as the higher of the two values recorded in step f) for the upper and lower
channels nearest to the channel considered.

1)  When it is not possible to perform the measurement of frequency error in
the absence of modulation (clause 4.2.1), this measurement shall be
repeated under extreme test conditions (clauses 5.1.1.2.1 and 5.1.1.2.2
applied simultaneously).

4.2.5 Spurious emissions

4.2.5.1 Definition

Spurious emissions are emissions at frequencies other than those of the carrier
and sidebands associated with normal modulation.

The level of spurious emissions shall be measured by:
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either:
a) Their power level in a specified load (conducted spurious emission); and

b) Their effective radiated power when radiated by the cabinet and structure
of the equipment (cabinet radiation); or

c) Their effective radiated power when radiated by the cabinet and by the
integral antenna, in the case of hand portable equipment fitted with such
an antenna and no external RF connector.

4.2.5.2 Limit

The power of any spurious emission shall not exceed the values given in tables
3 and 4.

Table 3: Conducted emissions

Frequency range Tx operating Tx stanby
9 kHz to 1 GHz 0.25 uW (-36 dBm) | 2.0 nW (-57 dBm)
Above 1 GHz to 4 GHz, or above 1 GHz to 1.00 uW (-30 dBm) | 20 nW (-47 dBm)
12.75 GHz (clause 4.2.5.3, a))

Table 4: Radiated emissions

Frequency range Tx operating Tx stanby
30 MHz to 1 GHz 0.25 uW (-36 dBm) | 2.0 nW (-57 dBm)
Above 1 GHz to 4 GHz 1.00 uW (-30 dBm) | 20 nW (-47 dBm)

In the case of radiated measurements for hand portable stations the following
conditions apply:
- For equipment with an internal integral antenna, the normal antenna shall

remain connected;

- For equipment with an external antenna socket, an artificial load shall be
connected to the socket for the test.
4.2.5.3 Method of measurement
4.2.5.3.1 Method of measuring the power level
This method applies only to equipment having an external connector.
Spurious emissions shall be measured as the power level of any discrete signal

(excluding the wanted signal) delivered into a 50 Q load. This may be done by
connecting the transmitter output through an attenuator to a spectrum analyser
(clause B.7) or selective Voltmeter, or by monitoring the relative levels of the
spurious signals delivered to an artificial antenna (clause B.3).
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Transmitter | Attenuator . Spectrum
under test analyzgr or
selective
\ voltmeter
Modulating
signal
generator
(note)

Note: Used only if it is not possible to perform the measurement with the transmitter unmodulated.

Figure 6: Measurement arrangement

If possible, the measurement shall be made with the transmitter unmodulated.
If this is not possible, the transmitter shall be modulated by the normal test signal
D-M2 or D-M4 as appropriate (clause B.2). If possible the modulation should be
continuous for the duration of the measurement.

The resolution bandwidth of the measuring instrument shall be the smallest
bandwidth available which is greater than the spectral width of the spurious
component being measured. This shall be considered to be achieved when the next
highest bandwidth causes less than 1 dB increase in amplitude.

The conditions used in the relevant measurements shall be recorded in test
reports.

The measurements shall be made, for equipment operating on frequencies not
exceeding 470 MHz, in the frequency range 9 kHz - 4 GHz, and for equipment
operating on frequencies above 470 MHz, additionally in the frequency range
4 GHz - 12.75 GHz, except for the channel on which the transmitter is intended to
operate, and its adjacent channels.

The measurement shall be repeated with the transmitter in the "standby"
position.
4.2.5.3.2 Method of measuring the effective radiated power

The measurement procedure shall be as follows:

a) On a test site, fulfilling the requirements of annex A, the sample shall be
placed at the specified height on the support.

The transmitter shall be operated at the carrier power as specified under
clause 4.2.2, delivered to:
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- An artificial antenna (clause B.3) for equipment having an external
antenna connector (clause 4.2.5.1, b)); or

- To the integral antenna (clause 4.2.5.1, c)).

v

1) Transmitter under test

v
w

2) Test antenna

3) Spectrum analyser or selective Voltmeter (test receiver)

Figure 7: Measurement arrangement

b) If possible, the measurement shall be made with the transmitter

unmodulated. If this is not possible, the transmitter shall be modulated by
the normal test signal D-M2 or D-M4 as appropriate (clause B.2). If
possible the modulation should be continuous for the duration of the
measurement.

The resolution bandwidth of the measuring instrument shall be the
smallest bandwidth available which is greater than the spectral width of
the spurious component being measured. this shall be considered to be
achieved when the next highest bandwidth causes less than 1 dB increase
in amplitude.

The conditions used in the relevant measurements shall be reported in test
reports.

The radiation of any spurious components shall be detected by the test
antenna and receiver, over the frequency range 30 MHz - 4 GHz, except
for the channel on which the transmitter is intended to operate and its
adjacent channels.
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1) Signal generator

)
2) Substitution antenna
3) Test antenna

)

4) Spectrum analyser or selective Voltmeter (test receiver)

Figure 8: Measurement arrangement

d) At each frequency at which a component is detected, the sample shall be
rotated to obtain maximum response and the effective radiated power of
that component determined by a substitution measurement, using the
measurement arrangement of figure 8;

The value of the effective radiated power of that component shall be
recorded.

e) The measurements shall be repeated with the test antenna in the
orthogonal polarization plane;

f) The measurements shall be repeated with the transmitter in the "standby"
position.

4.2.6 Intermodulation attenuation

4.2.6.1 Definition

For the purpose of this standard the intermodulation attenuation is a measure
of the capability of a transmitter to inhibit the generation of signals in its non-linear
elements caused by the presence of the carrier and an interfering signal entering the
transmitter via its antenna.
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4.2.6.2 Limit
This requirement applies only to transmitters to be used in base stations.
Two classes of transmitter intermodulation attenuation are defined, the

equipment shall fulfil one of the requirements:

- In general the intermodulation attenuation ratio shall be at least 40.0 dB for
any intermodulation component;

- For base station equipment to be used in special service conditions (e.g. at
sites where more than one transmitter will be in service), the
intermodulation attenuation ratio shall be at least 70.0 dB for any
intermodulation component.

4.2.6.3 Method of measurement

Transmitter (Directional) Interfering
under test [ | 90 10dB coupler <— 500 10dB [+ testsignal
source
I
D 50 Q termination
J 50 Q attenuator
Spectrum
analyser

Figure 9: Measurement arrangement

The measurement arrangement shown in figure 9 should be used.

The transmitter shall be connected to a 50 QQ 10 dB power attenuator and via a
(directional) coupler to a spectrum analyser. An additional attenuator may be
required between the directional coupler and the spectrum analyser to avoid
overloading.

In order to reduce the influence of mismatch errors it is important that the
10 dB power attenuator is coupled to the transmitter under test with the shortest
possible connection.

The interfering test signal source may be either a transmitter providing the
same power output as the transmitter under test and be of a similar type, or a signal
generator and a linear power amplifier capable of delivering the same output power
as the transmitter under test.
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The (directional) coupler shall have an insertion loss of less than 1 dB. If a
directional coupler is used, it shall have a sufficient bandwidth and a directivity of
at least 20 dB.

The transmitter under test and the test signal source shall be physically
separated in such a way that the measurement is not influenced by direct radiation.

The transmitter under test shall be unmodulated and the spectrum analyser
adjusted to give a maximum indication with a frequency scan width of 500 kHz.

The interfering test signal source shall be unmodulated and the frequency shall
be within 50 kHz to 100 kHz above the frequency of the transmitter under test.

The frequency shall be chosen in such a way that the intermodulation
components to be measured do not coincide with other spurious components. The
power output of the interfering test signal source shall be adjusted to the carrier
power level of the transmitter under test by the use of a power meter.

The intermodulation component shall be measured by direct observation on
the spectrum analyser of the ratio of the largest third order intermodulation
component with respect to the carrier.

This value shall be recorded.

This measurement shall be repeated with the interfering test signal source at a
frequency within 50 kHz to 100 kHz below the frequency of the transmitter under test.

The intermodulation attenuation of the equipment under test shall be
expressed as the lower of the two values recorded in above.

4.2.7 Transmitter attack time

4.2.7.1 Definition

The transmitter attack time (ta) is the time which elapses between the

initiation of the "transmitter on" function (T see definitions in clause 4.2.9.1)

xon ?

and:

a) The moment when the transmitter output power has reached a level 1 dB
below or 1.5 dB above the steady state power (P, ) and maintains a level
within +1.5 dB/-1 dB from P, thereafter as seen on the measuring
equipment or in the plot of power as a function of time; or

b) The moment after which the frequency of the carrier always remains
within +1 kHz of its steady state frequency, F,, as seen on the measuring
equipment or the plot of frequency as a function of time;

The measured value of t, is t; its limit is t,.

am?
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4.2.7.2 Limit

The transmitter attack time shall not exceed 25 ms (t

< tal>'

am —

4.2.7.3 Method of measurement

For the test arrangement see clause 4.2.9.3.2, figure 13.

The measurement procedure shall be as follows:

a)

b)

)

The transmitter is connected to a RF detector and to a test discriminator
via a matched test load. The attenuation of the test load shall be chosen in
such a way that the input of the test discriminator is protected against
overload and the limiter amplifier of the test discriminator operates
correctly in the limiting range as soon as the transmitter carrier power
(before attenuation) exceeds 1 mW. A dual trace storage oscilloscope (or a
transient recorder) records the amplitude transient from the detector on a
logarithmic scale and the frequency transient from the discriminator;

A trigger device may be required to ensure that the start of the sweep of
the oscilloscope time base occurs at the instant at which the "transmitter

on" function is initiated. The measuring arrangement is shown in figure 13
of clause 4.2.93.2.

A spectrum analyser and a test discriminator/storage oscilloscope can also
be used.

The traces of the oscilloscope shall be calibrated in power and frequency
(y-axes) and in time (x-axis), using the signal generator.

The transmitter attack time shall be measured by direct reading on the
oscilloscope while the transmitter is preferably unmodulated.

4.2.8 Transmitter release time

4.2.8.1 Definition

The transmitter release time (t) is the time which elapses between the

initiation of the "transmitter off" function (T, , see definitions in clause 4.2.9.1)

and the moment when the transmitter output power has reduced to a level 50 dB

below the steady state power (P,) and remains below this level thereafter as seen on

the measuring equipment or in the plot of power as a function of time (clause 4.2.9,

figure 12).

The measured value of t_is t_; its limitis t,.
4.2.8.2 Limit

™m?

The transmitter release time shall not exceed 20 ms (t,, < t,).
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Method of measurement

For the test arrangement see clause 4.2.9.3.2, figure 13.

The measurement procedure shall be as follows:

a)

b)

c)

The transmitter is connected to a RF detector and to a test discriminator
via a matched power attenuator. Its attenuation shall be chosen in such a
way that the input of the test discriminator is protected against overload
and that the limiter amplifier of the test discriminator operates correctly in
the limiting range as long as the transmitter carrier power (before
attenuation) exceeds 1 mW. A dual trace storage oscilloscope (or a
transient recorder) records the amplitude transient from the detector on a
logarithmic scale and the frequency transient from the discriminator.

A trigger device may be required to ensure that the start of the sweep of
the oscilloscope timebase occurs the instant at which the "transmitter off"
function is initiated. If the transmitter possesses an automatic powering
down facility (e.g. in the case of fixed length message transmission), it
may replace the trigger device for starting the sweep of the oscilloscope.
The measuring arrangement is shown in figure 13 of clause 4.2.9.3.2;

A spectrum analyser and a test discriminator/storage oscilloscope can also
be used.

The traces of the oscilloscope shall be calibrated in power and frequency
(y-axes) and in time (x-axis) by replacing the transmitter and test load by
the signal generator;

The transmitter release time shall be measured by direct reading on the
oscilloscope while the transmitter is preferably unmodulated.

4.2.9 Transient behaviour of the transmitter

4.2.9.1

Definition

The transient behaviour of the transmitter is defined as the time-dependency
of transmitter frequency, power and spectrum when the RF output power is
switched on and off.

The following powers, frequencies, frequency tolerances and transient times
are specified:

P.: rated power;
P.: steady state power;

P,: adjacent channel transient power. It is transient power falling into the
adjacent channels due to switching the transmitter on and off (clause
4.2.9.3.3);
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F.: nominal carrier frequency;
F.: steady state carrier frequency;

df: frequency difference (relative to F.) or frequency error (absolute)
(clause 4.2.1.1), of the transmitter;

df,: limit of the frequency error (df) in the steady state (clause 4.2.5.2);

df,: limit of the frequency difference (df) equal to 1 kHz. If it is impossible
to switch off the transmitter modulation one half channel separation is
added;

df_: limit of the frequency difference (df) during the transient, equal to one
half channel separation; while the frequency difference is less than df,, the
carrier frequency remains within the boundaries of the allocated channel. If
it is impossible to switch off the transmitter modulation another half
channel separation is added;

T,... time at which the final irrevocable logic decision to power on the
transmitter is taken.

t.,. time when the carrier power, measured at the transmitter output,
exceeds P, - 30 dB;

t,: period of time starting at t,, and finishing when the power reaches P, - 6 dB;
t,: transmitter attack time as defined in clause 4.2.7;

t,.,- measured value of t;;

t,: limit of t,,, as given in clause 4.2.7.2;

T, time at which the final irrevocable logic decision to power off the
transmitter is taken.

T, time when the carrier power falls below P, -30 dB;

t;: period of time starting when the power falls below P, - 6 dB and
finishing at t g;

t: transmitter release time as defined in clause 4.2.8 (after the end of the
release time, the power remains below P, -50 dB);

t..: measured value of t;

t,: limit of t_, as given in clause 4.2.8.2.

If use i1s made of a synthesizer and/or a Phase Locked Loop (PLL) system, for
determining the transmitter frequency, then the transmitter shall be inhibited when
synchronization is absent or in the case of PLL, when the loop system is not locked.

4.2.9.2 Limit

4.2.9.2.1 Time domain analysis of power and frequency

Figures 10, 11 and 12 represent the timings, frequencies and powers as
defined in clauses 4.2.7.1, 4.2.8.1 and 4.2.9.1.
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Figure 12: Transmitter release time according to clause 4.2.8.1 and transient
behaviour, during switch-off Limit
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The plots of carrier power (conducted) and carrier frequency as a function of
time, covering in an appropriate way the transients, shall be included in test reports.

At any time when the carrier power is above P, - 30 dB, the carrier frequency shall
remain within half a channel separation (df,) from the steady carrier frequency (F,).
The slopes of the plots "power as a function of time" corresponding to both attack
and release times, shall be such that:

- 2 0.20 ms and t;> 0.20 ms, for attack and release time;
- Between the P, - 30 dB point and the P, - 6 dB point, both in the case of
attack and release time, the sign of the slope shall not change.
4.2.9.2.2 Adjacent channel transient power
The transient power, in the adjacent channels shall not exceed a value of:
- 60.0 dB below the carrier power (conducted) of the transmitter in decibels
relative to the carrier power (dBc) without the need to be below 2 uW
(-27.0 dBm), for channel separations of 25 kHz;
- 50.0 dB below the carrier power (conducted) of the transmitter (in dBc)
without the need to be below 2 uW (-27.0 dBm), for a channel separation of
12.5 kHz.
4.2.9.3 Method of measurement
The transient timings (switch on/switch off cases) and the frequency
differences occurring during these periods of time can be measured by means of a

spectrum analyser and a test discriminator which meets the requirements indicated
in clause 4.2.9.3.2.

The power, impairing the operation on the adjacent channels, can be measured
using an appropriate transient power measuring device which meets the
requirements of clause 4.2.9.3.4.
4.2.9.3.1 Time domain measurements of power and frequency

The measurement shall be performed with the transmitter unmodulated if

possible. If the transmitter cannot be operated unmodulated, the measurement shall
be performed with modulation and this fact shall be recorded in test reports.

The transmitter shall be connected to the test set-up as shown in figure 13.

The calibration of the test set-up shall be checked. The transmitter output is
connected to the input of the spectrum analyser and test discriminator via power
attenuators and a power splitter.

The attenuation of the power attenuators shall be chosen in such a way that the
input of the test equipment is protected against overload and that the limiter
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amplifier of the test discriminator operates correctly in the limiting range when the
power conditions of clause 4.2.9.1 are reached.

The spectrum analyser is set to measure and display power as a function of
time ("zero span mode").

The test discriminator shall be calibrated. This can be done by feeding RF
voltages from a signal generator with defined frequency differences from the
nominal frequency of the transmitter.

By appropriate means, a triggering pulse is generated for the test equipment
when the T, , function or the T, function are activated.

The "RF power on" and the "RF power off" can be monitored.

The voltage occurring at the test discriminator output shall be recorded as a
function of time in correspondence with the power level on a storage device or a
transient recorder. This voltage is a measure of the frequency difference. The
elapsed periods of time during the frequency transient can be measured using the
time base of the storage device. The output of the test discriminator is valid only
after t_, and before t ; .

4.2.9.3.2 Test arrangement and characteristics of the test discriminator

Transmitter . Trigger |
under test i device
\ v
Power - RF detector or >
attenuator - spectrum _ Stprage
analyser oscillocope
\
|
A
Signal Test
generator > discriminator

Figure 13: Test arrangement for transient behaviour of transmitter power
and frequency, including transmitter attack and release time

The test discriminator may consist of a mixer and a local oscillator (providing
the auxiliary frequency) used to convert the transmitter frequency to be measured
into the frequency fed to the (broadband) limiter amplifier and the associated
broadband discriminator:
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The test discriminator shall be sensitive enough to measure input signals
down to P, - 30 dB;

The test discriminator shall be fast enough to display the frequency
deviations (approximately 100 kHz/100 ms);

The test discriminator output shall be dc coupled.

4.2.9.3.3 Adjacent channel transient power measurements

The transmitter under test shall be connected via the power attenuator to the

"adjacent channel transient power measuring device" as described in clause
4.2.9.3.4, so that the level at its input is suitable, e.g. between 0 dBm and -10 dBm
when the transmitter power is P, .

The measurement shall be performed with the transmitter unmodulated if

possible. If the transmitter cannot be operated unmodulated, the measurement shall

be performed with modulation and this fact shall be recorded in test reports.

4

The measurement procedure shall be as follows:

a)

b)

d)

f)

The transmitter shall be operated at the maximum rated carrier power
level, under normal test conditions (clause 5.1.1.1);

The tuning of the "transient power measuring device" shall be adjusted so
that a maximum response is obtained.

This is the 0 dBc reference level;

The transmitter shall then be switched off.

the tuning of the "transient power measuring device" shall be adjusted
away from the carrier so that its -6 dB response nearest to the transmitter

carrier frequency is located at a displacement from the nominal carrier
frequency as given in table 5;

Table 5: Frequency displacement

Channel separation (kHz) Displacement (kHz)
12.5 8.25
25 17

The transmitter shall be switched on;

The spectrum analyser shall be used to record the envelope of the transient
power as a function of time (approximately 50 ms duration). The peak
envelope transient power shall be noted in dBc;

The transmitter shall be switched off;
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g) The spectrum analyser shall be used to record the envelope of the transient
power as a function of time (approximately 50 ms duration). The peak
envelope transient power shall be noted in dBc;

h) Steps d) to g) shall be repeated five times and the highest response during
"switch-on" and "switch-off" conditions shall be recorded;

1) Steps c) to h) shall be repeated with the "transient power measuring
device" tuned to the other side of the carrier;

J) The adjacent channel transient power during the attack and release times is
the dBc value corresponding to the highest of the values recorded in step h).

This value shall be recorded.

4.2.9.3.4 Characteristics of the adjacent channel transient power measuring device

Triggering
Transmitter Power | Mixer Adjacent i Spectrum
under test attenuator ! channel filter | analyser
Signal
generator

Figure 14: Adjacent channel transient power measuring
device measurement arrangement

The adjacent channel transient power measuring device may be as follows:

Mixer: 50 € balanced diode mixer; with an appropriate local oscillator level,
for example +7 dBm;

Adjacent channel filter: matched to 50 €;

Spectrum analyser: 100 kHz bandwidth, peak detection, or power/time
measurement provision.

4.3 Receiver requirements

4.3.1 Sensitivity (data or message)
4.3.1.1 Definition

The maximum usable sensitivity (data or messages, conducted) is the
minimum level of signal (emf) at the receiver input, produced by a carrier at the
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nominal frequency of the receiver, modulated with the normal test signal (clause

B.2), which will, without interference, produce after demodulation a data signal

with a specified bit error ratio or a specified successful message ratio. The specified
bit error ratio is 10, The specified successful message ratio is 80%.

4.3.1.2 Limit

The maximum usable sensitivity shall not exceed an electromotive force (emf)

of +3.0 duV under normal test conditions, and an emf of +9.0 duV under extreme

test conditions.

4.3.1.3 Method of measurement

4.3.1.3.1 Method of measurement with continuous bit streams

Bit stream Signal Receiver Bit error
generator > 'gna > under »| measuring
(D-M2) generator test test set

A

Figure 15: Measurement arrangement

The measurement procedure shall be as follows:

a)

b)

d)

€)

An input signal with a frequency equal to the nominal frequency of the
receiver, modulated by the normal test signal D-M2 (clause B.2), shall be
applied to the receiver input terminals;

The bit pattern of the modulating signal shall be compared to the bit
pattern obtained from the receiver after demodulation (see also clause
B.4);

The emf of the input signal to the receiver is adjusted until the bit error
ratio is 107 or better. (When the value of 10 cannot be reached exactly,
this shall be taken into account in the evaluation of the measurement
uncertainty);

The maximum usable sensitivity is the emf of the input signal to the
receiver;

This value shall be recorded.

The measurement shall be repeated under extreme test conditions (clauses
5.1.1.2.1 and 5.1.1.2.2 applied simultaneously).

4.3.1.3.2 Method of measurement with messages
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_ Receiver Bit error
Message .| Signal »  under » measuring
generator generator test test set

A

Figure 16: Measurement arrangement

The measurement procedure shall be as follows:

a)

b)

d)

€)

An input signal with a frequency equal to the nominal frequency of the
receiver, having normal test modulation (clause B.2), in accordance with
the instructions of the manufacturer (and accepted by the testing
laboratory), shall be applied to the receiver input terminals;

The level of this signal shall be such that a successful message ratio of less
than 10% is obtained;

The normal test signal (clause B.2) shall then be transmitted repeatedly
whilst observing in each case whether or not a message is successfully
received;

The level of the input signal shall be increased by 2 dB for each occasion
that a message is not successfully received.

The procedure shall be continued until three consecutive messages are
successfully received.

The level of the input signal shall then be noted.

The level of the input signal shall be reduced by 1 dB and the new value
noted;

The normal test signal (clause B.2) shall then be transmitted 20 times. In
each case, if a message is not successfully received the level of the input
signal shall be increased by 1 dB and the new value noted.

If a message is successfully received, the level of the input signal shall not
be changed until three consecutive messages have been successfully
received. In this case, the level of the input signal shall be reduced by 1 dB
and the new value noted.

No level of the input signal shall be noted unless preceded by a change in
level.

The maximum usable sensitivity is the average of the values noted in steps
c¢) and d) (which provides the level corresponding to the successful
message ratio of 80%).

This value shall be recorded.
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f) The measurement shall be repeated under extreme test conditions (clauses
5.1.1.2.1 and 5.1.1.2.2 applied simultaneously).

4.3.2 Co-channel rejection

4.3.2.1 Definition

The co-channel rejection is a measure of the capability of the receiver to
receive a wanted modulated signal without exceeding a given degradation due the
presence of an unwanted modulated signal, both signals being at the nominal
frequency of the receiver.

4.3.2.2 Limit

The value of the co-channel rejection ratio, expressed in dB, at the signal
displacements given in the method of measurement, shall be:

- Between -8.0 dB and 0 dB, for channel separations of 25 kHz;
- Between -12.0 dB and 0 dB, for channel separations of 12.5 kHz.
4.3.2.3 Method of measurement

4.3.2.3.1 Method of measurement with continuous bit streams

Signal
generator
A
\
» Receiver Bit error
Combiner > under test > measuring
g test set
Signal
generator —
B

Figure 17: Measurement arrangement

The measurement procedure shall be as follows:

a) Two signal generators, A and B, shall be connected to the receiver via a
combining network (clause B.1);

The wanted signal, provided by signal generator A, shall be at the nominal
frequency of the receiver and shall be modulated by the normal test signal
D-M2 (clause B.2).

The unwanted signal, provided by signal generator B, shall be modulated
with signal A-M3 (clause B.2).

Both input signals shall be at the nominal frequency of the receiver under test.
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b) Initially, signal generator B (unwanted signal) shall be switched off
(maintaining the output impedance);

The level of the wanted signal from generator A shall be adjusted to a
level which is 3 dB above the level of the limit of the maximum usable
sensitivity as specified in clause B.6 (data or messages), at the receiver

input terminals (i.e. 6 dB above 1 pV emf under normal test conditions).
c) Signal generator B shall then be switched on, and the level of the
unwanted signal adjusted until a bit error ratio of 10" or worse is obtained;
d) The normal test signal D-M2 shall be transmitted whilst observing the bit

error ratio;

e) The level of the unwanted signal shall be reduced in steps of 1 dB until a
bit error ratio of 107 or better is obtained. The level of the unwanted signal
shall then be noted;

f) For each frequency of the unwanted signal, the co-channel rejection ratio
shall be expressed as the ratio, in dB, of the level of the unwanted signal to
the level of the wanted signal, at the receiver input.

This ratio shall be recorded.

g) The measurement shall be repeated for displacements of the unwanted
signal of +12% of the channel separation;

h) The co-channel rejection ratio of the equipment under test shall be
expressed as the lowest of the three values expressed in dB, calculated in
step 1);

4.3.2.3.2 Method of measurement with messages

Signal
generator
A
A 4
» Receiver Message
Combiner > under test > measuring
g test set
Signal
generator —
B

Figure 18: Measurement arrangement

The measurement procedure shall be as follows:

a) Two signal generators, A and B, shall be connected to the receiver via a
combining network (clause B.1);
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b)

d)

The wanted signal, provided by signal generator A, shall be at the nominal
frequency of the receiver and shall have normal test modulation (clause B.2).

The unwanted signal, provided by signal generator B, shall be modulated
with signal A-M3 (clause B.2).

Both input signals shall be at the nominal frequency of the receiver.

Initially, signal generator B (unwanted signal) shall be switched off
(maintaining the output impedance);

The level of the wanted signal from generator A shall be adjusted to a
level which is 3 dB above the level of the limit of the maximum usable
sensitivity as specified in clause B.6) (data or messages) at the receiver
input terminals (i.e. 6 dB above 1 uV emf under normal test conditions).

Signal generator B shall then be switched on, and the level of the
unwanted signal adjusted until a successful message ratio of less than 10%
is obtained;

The normal test signal (clause B.2) shall then be transmitted repeatedly
whilst observing in each case whether or not a message is successfully
received;

The level of the unwanted signal shall be reduced by 2 dB for each
occasion that a message is not successfully received.

The procedure shall be continued until three consecutive messages are
successfully received. The level of the input signal shall then be noted.

The level of the unwanted signal shall be increased by 1 dB and the new
value noted;

The normal test signal (clause B.2) shall then be transmitted 20 times. In
each case, if a message is not successfully received the level of the
unwanted signal shall be reduced by 1 dB and the new value noted.

If a message is successfully received, the level of the unwanted signal
shall not be changed until three consecutive messages have been
successfully received. In this case the unwanted signal shall be increased
by 1 dB and the new value noted.

No level of the unwanted signal level shall be noted unless preceded by a
change in level.

The average of the values noted in steps d) and e) (which provides the level
corresponding to the successful message ratio of 80%) shall be noted.
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f) For each frequency of the unwanted signal, the co-channel rejection ratio
shall be expressed as the ratio, in dB, of the average level noted in step e)
to the level of the wanted signal, at the receiver input.

This ratio shall be recorded.

g) The measurement shall be repeated for displacements of the unwanted
signal of £12% of the channel separation;

h) The co-channel rejection of the equipment under test shall be expressed as
the lowest of the three values expressed in dB, recorded in step f);

4.3.3 Adjacent channel selectivity
4.3.3.1 Definition

The adjacent channel selectivity is a measure of the capability of the receiver
to receive a wanted modulated signal without exceeding a given degradation due to
the presence of an unwanted signal which differs in frequency from the wanted
signal by an amount equal to the adjacent channel separation for which the
equipment is intended.

4.3.3.2 Limit

The adjacent channel selectivity for different channel separations shall not be
less than the values given in table 6.

Table 6: Adjacent channel selectivity

Channel separation

12.5 kHz 25 kHz
Normal test conditions 60.0 dB 70.0 dB
Extreme test conditions 50.0 dB 60.0 dB

4.3.3.3 Method of measurement

4.3.3.3.1 Method of measurement with continuous bit streams

Signal
generator
A
A
> _ Receiver Bit error
- Combiner ™ under test ™ measuring
- test set
Signal
generator |—
B

Figure 19: Measurement arrangement
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The measurement procedure shall be as follows:

a)

b)

g)

h)

Two signal generators, A and B, shall be connected to the receiver via a
combining network (clause B.1);

The wanted signal, provided by signal generator A, shall be at the nominal
frequency of the receiver and shall be modulated by the normal test signal
D-M2 (clause B.2).

The unwanted signal, provided by signal generator B, shall be modulated
with signal A-M3 (clause B.2) and shall be at the frequency of the channel
immediately above that of the wanted signal.

Initially, signal generator B (unwanted signal) shall be switched off
(maintaining the output impedance);

The level of the wanted signal from generator A shall be adjusted to the
level which is 3 dB above the level of the limit of the maximum usable
sensitivity as specified in clause B.6 (data or messages), at the receiver

input terminals (i.e. 6 dB above 1 uV emf under normal test conditions).

Signal generator B shall then be switched on, and the level of the
unwanted signal adjusted until a bit error ratio of 10" or worse is obtained;

The normal test signal D-M2 shall be transmitted whilst observing the bit
error ratio;

The level of the unwanted signal shall be reduced in steps of 1 dB until a
bit error ratio of 107 or better is obtained. The level of the unwanted signal
shall then be noted;

For each adjacent channel, the selectivity shall be expressed as the ratio, in
dB, of the level of the unwanted signal to the level of the wanted signal, at
the receiver input.

This ratio shall be recorded.

The measurement shall be repeated with the unwanted signal at the
frequency of the channel below that of the wanted signal;

The adjacent channel selectivity of the equipment under test shall be
expressed as the lower of the two values measured in the upper and lower
channels nearest to the receiving channel (see step f) above);

The measurement shall be repeated under extreme test conditions (clauses
5.1.1.2.1 and 5.1.1.2.2 applied simultaneously), using the level of the wanted
signal, as specified in clause B.6 (data or messages), increased by 6 dB.
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4.3.3.3.2 Method of measurement with messages

Signal
generator
A
\
- Receiver Message
Combiner > under test > measuring
> test set
Signal
generator —
B

Figure 20: Measurement arrangement

The measurement procedure shall be as follows:

a)

d)

d)

Two signal generators, A and B, shall be connected to the receiver via a
combining network (clause B.1);

The wanted signal, provided by signal generator A, shall be at the nominal
frequency of the receiver and shall have normal test modulation (clause B.2).

The unwanted signal, provided by signal generator B, shall be modulated
with signal A-M3 (clause B.2) and shall be at the frequency of the channel
immediately above that of the wanted signal.

Initially, signal generator B (unwanted signal) shall be switched off
(maintaining the output impedance);

The level of the wanted signal from generator A shall be adjusted to the
level which is 3 dB above the level of the limit of the maximum usable
sensitivity as specified in clause B.6 (data or messages), at the receiver
input terminals (i.e. 6 dB above 1 pV emf under normal test conditions).
Signal generator B shall then be switched on, and the level of the
unwanted signal adjusted until a successful message ratio of less than 10%
is obtained;

The normal test signal (clause B.2) shall then be transmitted repeatedly
whilst observing in each case whether or not a message is successfully
received;

The level of the unwanted signal shall be reduced by 2 dB for each
occasion that a message is not successfully received.

The procedure shall be continued until three consecutive messages are
successfully received. The level of the input signal shall then be noted.
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€)

g)

h)

The level of the unwanted signal shall be increased by 1 dB and the new
value noted;

The normal test signal (clause B.2) shall then be transmitted 20 times. In
each case, if a message is not successfully received the level of the
unwanted signal shall be reduced by 1 dB and the new value noted.

If a message is successfully received, the level of the unwanted signal
shall not be changed until three consecutive messages have been
successfully received. In this case the unwanted signal shall be increased
by 1 dB and the new value noted.

No level of the unwanted signal shall be noted unless preceded by a
change in level.

The average of the values noted in steps d) and e) (which provides the level
corresponding to the successful message ratio of 80%) shall be noted.

For each adjacent channel, the selectivity shall be expressed as the ratio, in
dB, of the average level noted in step e) to the level of the wanted signal,
at the receiver input.

This value shall be recorded.
The measurement shall be repeated with the unwanted signal at the
frequency of the channel below that of the wanted signal;

The adjacent channel selectivity of the equipment under test shall be
expressed as the lower of the two values measured in the upper and lower
adjacent channel nearest to the receiving channel (see step f) above);

The measurement shall be repeated under extreme test conditions (clauses
5.1.1.2.1 and 5.1.1.2.2 applied simultaneously), using the level of the wanted
signal, as specified in clause B.6 (data or messages), increased by 6 dB.

4.3.4 Spurious response rejection

4.3.4.1 Definition

The spurious response rejection is a measure of the capability of the receiver

to receive a wanted modulated signal without exceeding a given degradation due to

the presence of an unwanted modulated signal at any other frequency, at which a

response is obtained.
4.3.4.2 Limit

At any frequency separated from the nominal frequency of the receiver by two

channels or more, the spurious response rejection shall not be less than 70.0 dB.
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4.3.4.3 Method of measurement

4.3.4.3.1 Introduction to the method of measurement

To determine the frequencies at which spurious responses can occur the

following calculations shall be made:

a) Calculation of the "limited frequency range":

- The limited frequency range is defined as the frequency of the local

oscillator signal (f;,) applied to the first mixer of the receiver plus or
minus the sum of the intermediate frequencies (fj,,..., f;, ) and a half the
switching range (sr) of the receiver;

- Hence, the frequency f; of the limited frequency range is:

o2ty ——<f <t + 20f+

b) Calculation of frequencies outside the limited frequency range:

A calculation of the frequencies at which spurious responses can occur
outside the range determined in a) is made for the remainder of the
frequency range of interest;

The frequencies outside the limited frequency range are equal to the
harmonics of the frequency of the local oscillator signal (f; ;) applied to
the first mixer of the receiver plus or minus the first intermediate
frequency (f},) of the receiver;

Hence, the frequencies of these spurious responses are:

Where n is an integer greater than or equal to 2.

The measurement of the first image response of the receiver shall initially be

made to verify the calculation of spurious response frequencies.

For the calculations a) and b) above, the manufacturer shall state the

frequency of the receiver, the frequency of the local oscillator signal (f, ;) applied

to the 1* mixer of the receiver, the intermediate frequencies (fj;, f,,, etc.), and the

switching range (sr) of the receiver.

4.3.4.3.2 Method of search over the "limited frequency range"

The measurement procedure shall be as follows:

a) Two signal generators, A and B, shall be connected to the receiver via a

combining network (clause B.1);

105



TGN 68 - 229: 2005

106

b)

d)

The wanted signal, provided by signal generator A, shall be at the nominal
frequency of the receiver and shall have the normal test signal or
modulation (clause B.2).

The unwanted signal, provided by signal generator B, shall be modulated
with signal A-M3 (clause B.2).

Signal
generator
A
A
"| Combiner | Receiver | Biterroror
> under test " message
measuring
Signal test set
generator —
B

Figure 21: Measurement arrangement

Initially, signal generator B (unwanted signal) shall be switched off
(maintaining the output impedance);

The level of the wanted signal from generator A shall be adjusted to the
level which is 3 dB above the level of the limit of the maximum usable
sensitivity as specified in clause B.6 (data or messages), at the receiver
input terminals (i.e. 6 dB above 1 pV emf under normal test conditions).

In the case where a continuous bit stream 1s used, the bit error ratio of the
receiver after demodulation shall be noted.

Signal generator B shall then be switched on, and the level of the
unwanted signal adjusted to 86 dBuV at the receiver input terminals;

The frequency of the unwanted signal generator shall be varied in
increments of 5 kHz over the limited frequency range (clause 4.3.4.3.1.a))
and over the frequencies in accordance with the calculations outside of
this frequency range (clause 4.3.4.3.1.b)).

The frequency of any spurious response detected (e.g. by an increase in
the previously noted bit error ratio) during the search shall be recorded for

use in the measurements in accordance with clauses 4.3.4.3.2 and
4.3.4.3.3;

In the case where operation using a continuous bit stream is not possible a
similar method shall be used. In such case, instead of identifying a spurious
response by noting an increase in the bit error ratio, spurious responses shall
be identified by a degradation of the successful message ratio.
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4.3.4.3.3 Method of measurement with continuous bit streams

The measurement shall be performed as follows, using the measurement

arrangement of figure 23:

a)

b)

g)

Two signals generators, A and B, shall be connected to the receiver via a
combining network (clause B.1);

The wanted signal, provided by signal generator A, shall be at the nominal
frequency of the receiver and shall be modulated by the normal test signal
D-M2 (clause B.2).

The unwanted signal, provided by signal generator B, shall be modulated
with a frequency of 400 Hz and with a deviation of 12% of the channel
separation (A-M3) (clause B.2), and shall be at the frequency of that
spurious response being considered.

Initially, signal generator B (unwanted signal) shall be switched off
(maintaining the output impedance);

The level of the wanted signal from generator A shall be adjusted to the
level which is 3 dB above the level of the limit of the maximum usable
sensitivity as specified in clause B.6 (data or messages), at the receiver
input terminals (i.e. 6 dB above 1 uV emf under normal test conditions).

Signal generator B shall then be switched on, and the level of the
unwanted signal adjusted until a bit error ratio of 10" or worse is obtained;

The normal test signal D-M2 shall be transmitted whilst observing the bit
error ratio;

The level of the unwanted signal shall be reduced in steps of 1 dB until a
bit error ratio of 107 or better is obtained. The level of the unwanted signal
shall then be noted;

For each frequency, the spurious response rejection shall be expressed as
the ratio, in dB, of the level of the unwanted signal to the level of the
wanted signal, at the receiver input.

This ratio shall be recorded.

The measurement shall be repeated at all spurious response frequencies
found during the search over the "limited frequency range" (clause
4.3.4.3.1.a)) and at frequencies calculated for the remainder of the
spurious response frequencies (clause 4.3.4.3.1.b)) in the frequency range
from fy, /3.2 or 30 MHz, whichever is higher, to 3.2 x f; , where fj, is the
nominal frequency of the receiver;
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h)

The spurious response rejection of the equipment under test shall be
expressed as the lowest value recorded in step f).

4.3.4.3.4 Method of measurement with messages

The measurement shall be performed as follows, using the measurement

arrangement of figure 23:

108

a)

b)

d)

Two signal generators, A and B, shall be connected to the receiver via a
combining network (clause B.1);

The wanted signal, provided by signal generator A, shall be at the nominal
frequency of the receiver and shall have normal test modulation (clause B.2).

The unwanted signal, provided by signal generator B, shall be modulated
with a frequency of 400 Hz and with a deviation of 12% of the channel
separation (A-M3) (clause B.2), and shall be at the frequency of that
spurious response being considered.

Initially, signal generator B (unwanted signal) shall be switched off
(maintaining the output impedance);

The level of the wanted signal from generator A shall be adjusted to the
level which is 3 dB above the level of the limit of the maximum usable
sensitivity as specified in clause B.6 (data or messages), at the receiver

input terminals (i.e. 6 dB above 1 pV emf under normal test conditions).

Signal generator B shall then be switched on, and the level of the
unwanted signal adjusted until a successful message ratio of less than 10%
is obtained;

The normal test signal (clause B.2) shall then be transmitted repeatedly
whilst observing in each case whether or not a message is successfully
received;

The level of the unwanted signal shall be reduced by 2 dB for each

occasion that a message is not successfully received.

The procedure shall be continued until three consecutive messages are
successfully received. The level of the input signal shall then be noted.

The level of the unwanted signal shall be increased by 1 dB and the new
value noted;

The normal test signal (clause B.2) shall then be transmitted 20 times. In
each case, if a message is not successfully received the level of the
unwanted signal shall be reduced by 1 dB and the new value noted.
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If a message is successfully received, the level of the unwanted signal

shall not be changed until three consecutive messages have been

successfully received. In this case the unwanted signal shall be increased

by 1 dB and the new value noted.

No level of the unwanted signal shall be noted unless preceded by a

change in level.

The average of the values noted in steps d) and e) (which provides the

level corresponding to the successful message ratio of 80% shall be noted.
f) For each frequency, the spurious response rejection shall be expressed as

the ratio, in dB, of the level of the unwanted signal to the level of the

wanted signal, at the receiver input.

This ratio shall be recorded.

g) The measurement shall be repeated at all spurious response frequencies
found during the search over the limited frequency range, (clause
4.3.4.3.1.a)) and at frequencies calculated for the remainder of the
spurious response frequencies (clause 4.3.4.3.1.b)) in the frequency range
from f;, /3.2 or 30 MHz, whichever is higher, to 3.2 x f; , where f;_ is the
nominal frequency of the receiver;

h) The spurious response rejection of the equipment under test shall be
expressed as the lowest value recorded in step f).

4.3.5 Intermodulation response rejection

4.3.5.1 Definition

The intermodulation response rejection is a measure of the capability of the
receiver to receive a wanted modulated signal, without exceeding a given
degradation due to the presence of two or more unwanted signals with a specific
frequency relationship to the wanted signal frequency.

4.3.5.2 Limit

The intermodulation response rejection ratio shall not be less than 70.0 dB for
base station equipment and 65.0 dB for mobile and hand portable equipment.

4.3.5.3 Method of measurement
4.3.5.3.1 Method of measurement with continuous bit streams
The measurement procedure shall be as follows:

a) Three signal generators, A, B and C, shall be connected to the receiver via
a combining network (clause B.1);
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b)

The wanted signal, provided by signal generator A, shall be at the nominal
frequency of the receiver and shall be modulated by the normal test signal
D-M2 (clause B.2).

- The first unwanted signal, provided by signal generator B, shall be
unmodulated and adjusted to a frequency 50 kHz above the nominal
frequency of the receiver.

- The second unwanted signal, provided by signal generator C, shall be
modulated with signal A-M3 (clause B.2) and adjusted to a frequency
100 kHz above the nominal frequency of the receiver.

Signal
generator A
Y
Signal - _ Receiver Bit error
generator B > Combiner "| under test | measuring
test set
Signal
generator C

Figure 22: Measurement arrangement

Initially, signal generators B and C (unwanted signals) shall be switched
off (maintaining the output impedance);

The level of the wanted signal from generator A shall be adjusted to the
level which is 3 dB above the level of the limit of the maximum usable
sensitivity as specified in clause B.6 (data or messages), at the receiver
input terminals (i.e. 6 dB above 1 uV emf under normal test conditions).

Signal generators B and C shall then be switched on; the levels of the two
unwanted signals shall be maintained equal and shall be adjusted until a
bit error ratio of 10" or worse is obtained;

The normal test signal D-M2 shall then be transmitted whilst observing
the bit error ratio;

The level of the unwanted signals shall be reduced in steps of 1 dB until a
bit error ratio of 102 or better is obtained. The level of the unwanted
signals shall then be noted;

For each configuration of the unwanted signals, the intermodulation
response rejection shall be expressed as the ratio, in dB, of the level of the
unwanted signals to the level of the wanted signal, at the receiver input.

This ratio shall be recorded.
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The measurement shall be repeated with the unwanted signal generator B
at the frequency 50 kHz below that of the wanted signal and the frequency
of the unwanted signal generator C at the frequency 100 kHz below that of
the wanted signal;

The intermodulation response rejection of the equipment under test shall
be expressed as the lower of the two values recorded in step f).

4.3.5.3.2 Method of measurement with messages

Signal
generator
A

Y

Receiver Message

™ under test ™ measuring
test set

Signal
generator
B

Combiner

Yvy

Signal
generator [—
C

Figure 23: Measurement arrangement

The measurement procedure shall be as follows:

a)

b)

Three signal generators, A, B and C, shall be connected to the receiver via
a combining network (clause B.1);

The wanted signal, provided by signal generator A, shall be at the nominal
frequency of the receiver and shall have normal test modulation (clause B.2).
The first unwanted signal, provided by signal generator B, shall be
unmodulated and adjusted to a frequency 50 kHz above the nominal
frequency of the receiver.

The second unwanted signal, provided by signal generator C, shall be
modulated with signal A-M3 (clause B.2) and adjusted to a frequency
100 kHz above the nominal frequency of the receiver.

Initially, signal generators B and C (unwanted signals) shall be switched
off (maintaining the output impedance);

The level of the wanted signal from generator A shall be adjusted to the
level which is 3 dB above the level of the limit of the maximum usable
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d)

g)

sensitivity as specified in clause B.6 (data or messages), at the receiver

input terminals (i.e. 6 dB above 1 pV emf under normal test conditions).

Signal generators B and C shall then be switched on; the levels of the two
unwanted signals shall be maintained equal and shall be adjusted until a
successful message ratio of less than 10% is obtained;

The normal test signal (clause B.2) shall then be transmitted repeatedly
whilst observing in each case whether or not a message is successfully
received;

The levels of the unwanted signals shall be reduced by 2 dB for each
occasion that a message is not successfully received.

The procedure shall be continued until three consecutive messages are
successfully received. The level of the input signals shall then be noted.

The level of the unwanted signals shall be increased by 1 dB and the new
value noted;

The normal test signal (clause B.2) shall then be transmitted 20 times. In
each case, if a message is not successfully received the level of the
unwanted signals shall be reduced by 1 dB and the new value noted. If a
message is successfully received, the level of the unwanted signals shall
not be changed until three consecutive messages have been successfully
received. In this case the unwanted signals shall be increased by 1 dB and
the new value noted.

No level of the unwanted signals shall be noted unless preceded by a
change in level.

The average of the values noted in steps d) and e) (which provides the
level corresponding to the successful message ratio of 80%) shall be
noted.

For each configuration of the unwanted signals, the intermodulation
response rejection shall be expressed as the ratio, in dB, of the average
level noted in step e) to the level of the wanted signal, at the receiver
input.

This ratio shall be recorded.

The measurement shall be repeated with the unwanted signal generator B
at the frequency 50 kHz below that of the wanted signal and the frequency
of the unwanted signal generator C at the frequency 100 kHz below that of
the wanted signal;
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h) The intermodulation response rejection of the equipment under test shall
be expressed as the lower of the two values recorded in step f).

4.3.6 Blocking
4.3.6.1 Definition

Blocking is a measure of the capability of the receiver to receive a wanted
modulated signal without exceeding a given degradation due to the presence of an
unwanted input signal at any frequencies other than those of the spurious responses
or the adjacent channels.

4.3.6.2 Limit

The blocking ratio for any frequency within the specified ranges shall not be
less than 84.0 dB, except at frequencies on which spurious responses are found
(clause 4.3.4).

4.3.6.3 Method of measurement

4.3.6.3.1 Method of measurement with continuous bit streams

Signal
generator
A
Y
> . Receiver )
. Combiner > under test > Bit errgr
> measuring
Signal test set
generator —
B

Figure 24: Measurement arrangement

The measurement procedure shall be as follows:
a) Two signal generators, A and B, shall be connected to the receiver via a
combining network (clause B.1);

The wanted signal, provided by signal generator A, shall be at the nominal
frequency of the receiver and shall be modulated by the normal test signal
D-M2 (clause B.2).

The unwanted signal, provided by signal generator B, shall be
unmodulated and shall be at a frequency from 1 MHz to 10 MHz away
from the nominal frequency of the receiver.

For practical reasons the measurements shall be carried out at frequencies
of the unwanted signal at approximately +1 MHz, +2 MHz, +5 MHz and
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b)

g)
h)

+10 MHz, avoiding those frequencies at which spurious responses could
occur (clause 4.3.4).

Initially, signal generator B (unwanted signal) shall be switched off
(maintaining the output impedance);

The level of the wanted signal from generator A shall be adjusted to the
level which is 3 dB above the level of the limit of the maximum usable
sensitivity as specified in clause B.6 (data or messages), at the receiver
input terminals (i.e. 6 dB above 1 pV emf under normal test conditions).
Signal generator B shall then be switched on, and the level of the
unwanted signal adjusted until a bit error ratio of 10" or worse is obtained;
The normal test signal D-M2 shall be transmitted whilst observing the bit
error ratio;

The level of the unwanted signal shall be reduced in steps of 1 dB until a
bit error ratio of 107 or better is obtained. The level of the unwanted signal
shall then be noted;

For each frequency, the blocking or desensitization shall be expressed as
the ratio, in dB, of the level of the unwanted signal to the level of the
wanted signal, at the receiver input.

This ratio shall be recorded.

The measurement shall be repeated for all the frequencies defined in step a);

The blocking or desensitization of the equipment under test shall be
expressed as the lowest of the values recorded in step f).

4.3.6.3.2 Method of measurement with messages

Signal
generator
A
\
> . Receiver
_ Combiner " under test g Message
> measuring
Signal test set
generator |—
B

Figure 25: Measurement arrangement

The measurement procedure shall be as follows:
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Two signal generators, A and B, shall be connected to the receiver via a
combining network (clause B.1);

The wanted signal, provided by signal generator A, shall be at the nominal
frequency of the receiver and shall have normal test modulation D-M2
(clause B.2).

The unwanted signal, provided by signal generator B, shall be
unmodulated and shall be at a frequency from 1 MHz to 10 MHz away
from the nominal frequency of the receiver.

For practical reasons the measurements shall be carried out at frequencies
of the unwanted signal at approximately +1 MHz, +2 MHz, +5 MHz and
+10 MHz, avoiding those frequencies at which spurious responses could
occur (clause 4.3.4).

Initially, signal generator B (unwanted signal) shall be switched off
(maintaining the output impedance);

The level of the wanted signal from generator A shall be adjusted to the
level which is 3 dB above the level of the limit of the maximum usable
sensitivity as specified in clause B.6 (data or messages) at the receiver
input terminals (i.e. 6 dB above 1 uV emf under normal test conditions).
Signal generator B shall then be switched on, and the level of the
unwanted signal adjusted until a successful message ratio of less than 10%
is obtained;

The normal test signal (clause B.2) shall then be transmitted repeatedly
whilst observing in each case whether or not a message is successfully
received;

The level of the unwanted signal shall be reduced by 2 dB for each
occasion that a message is not successfully received.

The procedure shall be continued until three consecutive messages are
successfully received. The level of the input signal shall then be noted.
The level of the unwanted signal shall be increased by 1 dB and the new
value noted;

The normal test signal (clause B.2) shall then be transmitted 20 times. In
each case, if a message is not successfully received the level of the
unwanted signal shall be reduced by 1 dB and the new value noted.

If a message is successfully received, the level of the unwanted signals
shall not be changed until three consecutive messages have been
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g)
h)

successfully received. In this case the unwanted signal shall be increased
by 1 dB and the new value noted.

No level of the unwanted signal shall be noted unless preceded by a
change in level.

The average of the values noted in steps d) and e) (which provides the level
corresponding to the successful message ratio of 80%) shall be noted.

For each frequency, the blocking or desensitization shall be expressed as
the ratio, in dB, of the level of the unwanted signal to the level of the
wanted signal, at the receiver input.

This ratio shall be recorded.

The measurement shall be repeated for all the frequencies defined in step a);
The blocking or desensitization of the equipment under test shall be
expressed as the lowest of the values recorded in step f).

4.3.7 Spurious radiations

4.3.7.1 Definition

Spurious radiations from the receiver are emissions at any frequency, radiated

by the equipment and its antenna.

The level of spurious radiations shall be measured by:

either:

a)
b)

)

Their power level in a specified load (conducted spurious emission); and
Their effective radiated power when radiated by the cabinet and structure
of the equipment (cabinet radiation); or

Their effective radiated power when radiated by the cabinet and by the
integral antenna, in the case of hand portable equipment fitted with such
an antenna and no external RF connector.

4.3.7.2 Limit

The power of any spurious radiation shall not exceed the values given in tables

7 and 8.
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Table 7: Conducted components

Frequency range Limit
9 kHz to 1 GHz 2.0 nW (-57 dBm)

Above 1 GHz to 4 GHz, or above 1 GHz to
12.75 GHz (clause 4.2.5.3)

20 nW (-47 dBm)
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Table 8: Radiated components

Frequency range Limit
30 MHz to 1 GHz 2.0 nW (-57 dBm)
Above 1 GHz to 4 GHz 20 nW (-47 dBm)

In the case of radiated measurements for hand portable stations the following
conditions apply:

- For equipment having an external antenna socket, an artificial load shall be
connected to the socket during the test;

- For equipment having no external antenna socket, the normal integral
antenna shall be used.

4.3.7.3 Method of measuring the power level

Receiver Coupling device Spectrum analyzer
under >  or attenuator if > or selective
test needed voltmeter

Figure 26: Measurement arrangement

This method applies only to equipment having an external antenna connector.

Spurious radiations shall be measured as the power level of any discrete signal
at the input terminals of the receiver.

The receiver input terminals are connected to a spectrum analyser or selective
voltmeter having an input impedance of 50 €2 and the receiver is switched on.

If the detecting device is not calibrated in terms of power input, the level of
any detected components shall be determined by a substitution method using a
signal generator.

The measurements shall extend, for equipment operating on frequencies not
exceeding 470 MHz, over the frequency range of 9 kHz to 4 GHz, and in addition
shall be repeated over the frequency range 4 GHz to 12.75 GHz for equipment
operating on frequencies above 470 MHz.
4.3.7.4 Method of measuring the effective radiated power

The measurement procedure shall be as follows:

a) On a test site, fulfilling the requirements of annex A, the sample shall be
placed at the specified height on the non-conducting support.
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The receiver shall be operated from a power source via a radio frequency
filter to avoid radiation from the power leads;

\

\
w

1) Receiver under test

2) Test antenna

3) Spectrum analyser or selective voltmeter (test receiver)

Figure 27: Measurement arrangement

b) The receiver shall be connected:

- To an artificial antenna (clause B.3) for equipment having an external
antenna connector (clause 4.3.7.1.b)); or

- To the integral antenna (clause 4.3.7.1.c));
c¢) Radiation of any spurious components shall be detected by the test
antenna and receiver, over the frequency range 30 MHz to 4 GHz;

d) At each frequency at which a component is detected, the sample shall be
rotated to obtain maximum response and the effective radiated power of
that component determined by a substitution measurement, using the
measurement arrangement of figure 28;

The value of the effective radiated power of that component shall be
recorded.

e) The measurement shall be repeated with the test antenna in the orthogonal
polarization plane.
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\ 4
N
\
w

1
2
3
4

Signal generator
Substitution antenna

Test antenna

)
)
)
) Spectrum analyser or selective voltmeter (test receiver)

Figure 28: Measurement arrangement

4.3.8 Desensitization

4.3.8.1 Definition

The desensitization is the degradation of the sensitivity of the receiver
resulting from the transfer of power from the transmitter to the receiver due to
coupling effects. It is expressed as the difference in dB between the maximum
usable sensitivity levels (data or messages, conducted), with and without
simultaneous transmissions.

4.3.8.2 Limit

The desensitization shall not exceed 3.0 dB and the limit of maximum usable
sensitivity under normal test conditions shall be met (clause 4.3.1).

4.3.8.3 Method of measurement
4.3.8.3.1 Desensitization measured with continuous bit streams

A. Method of measurement when the equipment has a duplex filter

119



TGN 68 - 229: 2005

Bit stream
generator
(D-M2)
A\ 4
Artificial :
i Transmitter
Signal .| antennaand | »  Duplex
generator coupler filter .
Receiver
A
Bit stream Bit error
generator ™ measuring
(D-M2) test set

Figure 29: Measurement arrangement

The measurement procedure shall be as follows:

a)

b)

f)

The antenna terminal of the equipment comprising of the receiver,
transmitter and duplex filter, shall be connected through a coupling device
to the artificial antenna specified in clause B.3;

A signal generator modulated by the normal test signal D-M2 (clause B.2),
shall be connected to the coupling device so that it does not affect the
impedance matching and does not generate intermodulation products
which could impair the results of the measurement.

The transmitter shall be brought into operation at the carrier output power
as defined in clause 4.2.2, modulated by the normal test signal D-M2'
(clause B.2);

The receiver sensitivity (data, conducted) shall then be measured in
accordance with clause 4.3.1.3.1.

The output level of the signal generator shall be noted as C in dB relative
to an emf of 1 pV;

The transmitter shall then be switched off and the receiver sensitivity
(data, conducted) is measured again;

The output level of the signal generator shall be noted as D in dB relative
to an emf of 1 pV;

The desensitization is the difference between the values of C and D in dB.

B. Method of measurement when the equipment has to operate with two antennas
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The measurement procedure shall be as follows:
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b)
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The transmitter shall be connected to a power attenuator (in order to
dissipate the nominal RF output power of the transmitter) the rating of
which shall be declared by the manufacturer;

The attenuator output shall be connected to the receiver input by means of
a coupling device and a filter, if the latter is part of the standard

equipment. The total attenuation between transmitter and receiver shall be
30 dB.

A signal generator modulated by the normal test signal D-M2 (clause B.2)
shall be connected to the coupling device in such a way as not to affect the
impedance matching and does not generate intermodulation products
which could impair the results of the measurement.

Bit stream
generator
(D-M2)
Power A
Signal Combiner | attenuator [* Transmitter
generatr »| Receiver
A
v
Bit stream Bit error
generator ™ measuring
(D-M2) test set

Figure 30: Measurement arrangement

The transmitter shall be brought into operation with an output power as
defined in clause 4.2.2, modulated by the normal test signal D-M2' (clause
B.2);

The receiver sensitivity (data, conducted) shall then be measured in
accordance with clause 4.3.1.3.1.

The output level of the signal generator shall be noted as C in dB relative
to an emf of 1 pV;

The transmitter shall then be switched off and the receiver sensitivity
(data, conducted) measured again;

The output level of the signal generator shall be noted as D in dB relative

to an emf of 1 pV;
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f)

The desensitization is the difference between the values of C and D in dB.

4.3.8.3.2 Desensitization measured with messages

A. Method of measurement when the equipment has a duplex filter

Message
generator
(D-M4)
Y
Signal Avrtificial Transmitter
gna .| antennaand |4 - Duplex
generator coupler filter .
Receiver
A
M Message
eisesrzgoer ™ measuring
9 test set

Figure 31: Measurement arrangement

The measurement procedure shall be as follows:

a)

b)

d)
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The antenna terminal of the equipment comprising of the receiver,
transmitter and duplex filter, shall be connected through a coupling device
to the artificial antenna specified in clause B.3;

A signal generator having normal test modulation (clause B.2) shall be
connected to the coupling device so that it does not affect the impedance
matching and does not generate intermodulation products which could
impair the results of the measurement.

The transmitter shall be brought into operation with an output power as
defined in clause 4.2.2, and shall be modulated by the normal test signal
D-M4 (clause B.2), using a message different from the message used in
step a);

The receiver sensitivity (messages, conducted) shall then be measured in
accordance with clause 4.3.1.3.2.

The output level of the signal generator shall be noted as C in dB relative

to an emf of 1 pV;

The transmitter shall then be switched off and the receiver sensitivity
(messages, conducted) measured again;
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The output level of the signal generator shall be noted as D in dB relative
to an emf of 1 pV;

The desensitization is the difference between the values of C and D in dB.

B. Method of measurement when the equipment has to operate with two antennas

Message
generator
(D-M4)
Power y
Signal Combiner | attenuator [* Transmitter
generator »| Receiver
A
A 4
Message
Message ™ measuring
generator tost set

Figure 32: Measurement arrangement

The measurement procedure shall be as follows:

a)

b)

The transmitter shall be connected to a power attenuator (in order to
dissipate the nominal RF output power of the transmitter) the rating of
which shall be declared by the manufacturer;

The attenuator output shall be connected to the receiver input by means of
a coupling device and a filter, if the latter is part of the standard
equipment. The total attenuation between transmitter and receiver shall be
30 dB.

A signal generator having normal test modulation (clause B.2) shall be
connected to the coupling device so that it does not affect the impedance
matching and does not generate intermodulation products which could
impair the results of the measurement.

The transmitter shall be brought into operation with an output power as
defined in clause 4.2.2, and shall be modulated by the normal test signal
D-M4 (clause B.2) using a message different from the message used in
step a); the receiver sensitivity (messages, conducted) shall then be
measured in accordance with clause 4.3.1.3.2.
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c) The output level of the signal generator shall be noted as C in dB relative

to an emf of 1 pV;

d) The transmitter shall then be switched off and the receiver sensitivity
(messages, conducted) measured again;

e) The output level of the signal generator shall be noted as D in dB relative
to an emf of 1 pV;

f) The desensitization is the difference between the values of C and D in dB.

4.3.9 Receiver spurious response rejection

4.3.9.1 Definition

The spurious response rejection, under duplex operation, is a measure of the
capability of the receiver to achieve a specific spurious response rejection ratio
when receiving a wanted modulated signal in the presence of:

a) An unwanted signal at any other frequency, at which a response may be
obtained; and

b) The unmodulated signal of the transmitter operating at duplex frequency
distance, at the rated output power and attenuated by the duplex filter or
by the distance between the antennas.

4.3.9.2 Limit

At any frequency separated from the nominal frequency of the receiver by two
channels or more, the spurious response rejection ratio shall be greater than 67.0 dB.

4.3.9.3 Method of measurement

The receiver spurious response rejection under duplex operation shall be
measured as specified in clause 4.3.4 with the measurement arrangement described
in clauses 4.3.8.3.1 or 4.3.8.3.2, except that the transmitter shall be unmodulated. The
transmitter shall be operated at the carrier output power as defined in clause 4.2.2.

The measurement shall be performed around frequencies f  derived from the
expressions:

(pf, + (@f,=f and f = )f, £ 1, ;
where:
- f, 1s the transmitter frequency;
- f_1is the receiver frequency; and
- f}, 1s the first IF of the receiver.

-n>2
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Particular attention should be made to the following values:

(p)=-1,(@)=2and (p) =2,(q) =-1.

It should be noted that the method of measurement described may cause errors
at certain frequencies due to the effect of signal generator intermodulation. To
overcome such errors, a band stop filter at the transmitting frequency may be used,
in conjunction with the signal generator combining network.

5. Testing for compliance with technical requirements

5.1 Environmental conditions for testing

5.1.1 Normal and extreme test-conditions
Measurements shall be made under normal test conditions, and also, where
stated, under extreme test conditions.
5.1.1.1 Normal test conditions
5.1.1.1.1 Normal temperature and humidity
The normal temperature and humidity conditions for tests shall be any
convenient combination of temperature and humidity within the following ranges:
- Temperature: +15°C to +35°C;
- Relative humidity: 20% to 75%.
5.1.1.1.2 Normal test power source
a) Mains voltage

The normal test voltage for equipment to be connected to the mains shall be
the nominal mains voltage. For the purpose of this standard, the nominal voltage
shall be the declared voltage or any of the declared voltages for which the
equipment was designed.

The frequency of the test power source corresponding to the ac mains shall be
between 49 Hz and 51 Hz.

b) Regulated lead-acid battery power sources used on vehicles

When the radio equipment is intended for operation from the usual types of
regulated lead-acid battery power source used on vehicles, the normal test voltage
shall be 1.1 times the nominal voltage of the battery.
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c¢) Other power sources

For operation from other power sources or types of battery, the normal test
voltage shall be that declared by the equipment manufacturer.

5.1.1.2 Extreme test conditions
5.1.1.2.1 Extreme temperatures

For tests at extreme temperatures, measurements shall be made in accordance
with the procedures specified in clause 5.1.1.3, at the upper and lower temperatures
of the following range:

- From -20°C to +55°C.
For the purpose of the note to table 1, clause 4.2.1.2, an additional reduced

extreme temperature range of 0°C to +30°C shall be used when appropriate.
Test reports shall state the temperature range used.
5.1.1.2.2 Extreme test source voltages
a) Mains voltage
The extreme test voltage for equipment to be connected to an ac mains source
shall be the nominal mains voltage +10%.

b) Regulated lead-acid battery power sources on vehicles

When the radio equipment is intended for operation from the usual type of
regulated lead-acid battery power sources used on vehicles, the extreme test
voltages shall be 1.3 and 0.9 times the nominal voltage of the battery.

c) Power sources using other types of batteries

The lower extreme test voltage for equipment with power sources using
batteries shall be as follows:
- For the Leclanche or the lithium type of battery:
0.85 times the nominal voltage of the battery;
- For the mercury type or nickel - cadmium type of battery:
0.9 times the nominal voltage of the battery.
No upper extreme test voltages apply.

In the case where no upper extreme test voltage above the nominal voltage is
applicable, the corresponding four extreme test conditions are:

- Vmin/Tmin’ Vmin/Tmax;

- (V. =nominal)/T, , (V,., =nominal)/T_..
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d) Other power sources

For equipment using other power sources, or capable of being operated from a
variety of power sources, the extreme test voltages shall be, as appropriate, either
those selected by the manufacturer or those agreed between the equipment
manufacturer and the testing laboratory. They shall be recorded in test reports.

5.1.1.3 Procedure for tests at extreme temperatures

Before measurements are made the equipment shall have reached thermal
balance in the test chamber. The equipment shall be switched off during the
temperature stabilizing period.

In the case of equipment containing temperature stabilization circuits designed
to operate continuously, the temperature stabilization circuits may be switched on
for 15 minutes after thermal balance has been obtained, and the equipment shall
then meet the specified requirements.

If the thermal balance is not checked by measurements, a temperature
stabilizing period of at least one hour, or a longer period of time as may be decided
by the testing laboratory, shall be allowed. The sequence of measurements shall be
chosen, and the humidity content in the test chamber shall be controlled so that
excessive condensation does not occur.

5.1.1.3.1 Procedure for equipment designed for continuous operation

If the manufacturer states that the equipment is designed for continuous
operation, the test procedure shall be as follows.

Before tests at the upper extreme temperature the equipment shall be placed in
the test chamber and left until thermal balance is attained. The equipment shall
then be switched on in the transmit condition for a period of half an hour after
which the equipment shall meet the specified requirements.

Before tests at the lower extreme temperature the equipment shall be left in
the test chamber until thermal balance is attained, then switched to the standby or
receive condition for a period of one minute after which the equipment shall meet
the specified requirements.

5.1.1.3.2 Procedure for equipment designed for intermittent operation

If the manufacturer states that the equipment is designed for intermittent
operation, the test procedure shall be as follows.

Before tests at the upper extreme temperature the equipment shall be placed in
the test chamber and left until thermal balance is attained. The equipment shall
then be switched on for one minute in the transmit condition, followed by four
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minutes in the receive condition, after which the equipment shall meet the specified
requirements.

Before tests at the lower extreme temperature the equipment shall be left in
the test chamber until thermal balance is attained, then switched to the standby or
receive condition for one minute after which the equipment shall meet the specified
requirements.

5.1.2 Test power source

During measurements, the power source of the equipment shall be replaced by
a test power source, capable of producing normal and extreme test voltages as
specified in clauses 5.1.1.1.2 and 5.1.1.2.2. The internal impedance of the test
power source shall be low enough for its effect on the test results to be negligible.
For the purpose of tests, the voltage of the power source shall be measured at the
input terminals of the equipment.

If the equipment is provided with a permanently connected power cable, the
test voltage shall be that measured at the point of connection of the power cable to
the equipment.

For battery operated equipment the battery shall be removed and the test
power source shall be applied as close to the battery terminals as practicable.
During tests the power source voltages shall be maintained within a tolerance

+1% relative to the voltage at the beginning of each test. The value of this tolerance
is critical for power measurements.

5.1.3 Selection of equipment for testing purposes

The manufacture shall provide one or more samples of the equipment, as
appropriate, for type testing.

If an equipment has several optional features, considered not to affect the
Radio Frequency (RF) parameters, then tests need only be performed on the

equipment configured with that combination of features considered to be the most
complex, as proposed by the manufacture and agreed by the test laboratory.

5.2 Interpretation of the measurement results

The interpretation of the results recorded in a test report for the measurements
described in this standard shall be as follows:

- The measured value related to the corresponding limit will be used to
decide whether an equipment meets the requirements of this standard;
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- The value of the measurement uncertainty for the measurement of each

parameter shall be included in the test report;

- The value of the measurement uncertainty shall be, for each measurement,

equal to or lower than the figures in table 9.

For the test methods, according to this standard, the measurement uncertainty
figures shall be calculated in accordance with ETR 028 and shall correspond to an
expansion factor k = 1.96 or k = 2 (which provide confidence levels of respectively
95% and 95.45% in the case where the distributions characterizing the actual
measurement uncertainties are normal (Gaussian)).

Table 9 is based on such expansion factors.

The particular expansion factor used for the evaluation of the measurement
uncertainty shall be stated.

Table 9: Absolut measurement uncertainties: maximum values

Parameter Uncertainty

Radio Frequency +1x 107
RF Power conducted (up to 160 W) +0.75 dB
Radiated channel power +6 dB
Adjacent channel power +5dB
Average sensitivity (radiated) +3 dB
Two-signal measurement, valid up to 4 GHz (using a test fixture) +4 dB
Two-signal measurement using radiated fields (see note) +6 dB
Three-signal measurement (using a test fixture) +3 dB
Conducted spurious emission of transmitter, valid up to 12.75 GHz +4 dB
Conducted spurious emission of receiver, valid up to 12.75 GHz +3 dB
Radiated emission of the transmitter, valid up to 4 GHz +6 dB
Radiated emission of receiver, valid up to 4 GHz +6 dB
Transmitter transient frequency (frequency difference) +250 Hz
Transmitter transient time +20%
Note: Values valid up to 1 GHz for the RF parameters unless otherwise stated.
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ANNEX A

(Normative)
RADIATED MEASUREMENT

A.1 Test sites and general arrangements for measurements involving the use
of radiated fields

This annex introduces three most commonly available test sites, an Anechoic
Chamber, an Anechoic Chamber with a ground plane and an Open Area Test Site
(OATS), which may be used for radiated tests. These test sites are generally
referred to as free field test sites. Both absolute and relative measurements can be
performed in these sites. Where absolute measurements are to be carried out, the
chamber should be verified.

A.1.1 Anechoic Chamber

An Anechoic Chamber is an enclosure, usually shielded, whose internal walls,
floor and ceiling are covered with radio absorbing material, normally of the
pyramidal urethane foam type. The chamber usually contains an antenna support at
one end and a turntable at the other. A typical Anechoic Chamber is shown in
figure A.1.

[ Radio 'Y ii
absorbing Y} k/\
“ material .?[],“ ,': j’l\

30“: -@ntenna support
A

Figure A.1: A typical Anechoic Chamber
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The chamber shielding and radio absorbing material work together to provide
a controlled environment for testing purposes. This type of test chamber attempts to
simulate free space conditions.

The shielding provides a test space, with reduced levels of interference from
ambient signals and other outside effects, whilst the radio absorbing material
minimizes unwanted reflections from the walls and ceiling which can influence the
measurements. In practice it is relatively easy for shielding to provide high levels
(80 dB to 140 dB) of ambient interference rejection, normally making ambient
interference negligible.

A turntable is capable of rotation through 360° in the horizontal plane and it is
used to support the test sample (EUT) at a suitable height (e.g. 1 m.) above the
ground plane. The chamber shall be large enough to allow the measuring distance
of at least 3 m or 2(d, + d,)*/A (m), whichever is greater. The distance used in actual
measurements shall be recorded with the test results.

The Anechoic Chamber generally has several advantages over other test
facilities. There is minimal ambient interference, minimal floor, ceiling and wall
reflections and it is independent of the weather. It does however have some
disadvantages which include limited measuring distance and limited lower
frequency usage due to the size of the pyramidal absorbers. To improve low
frequency performance, a combination structure of ferrite tiles and urethane foam
absorbers is commonly used.

All types of emission, sensitivity and immunity testing can be carried out
within an Anechoic Chamber without limitation.

A.1.2 Anechoic Chamber with a conductive ground plane

An Anechoic Chamber with a conductive ground plane is an enclosure,
usually shielded, whose internal walls and ceiling are covered with radio absorbing
material, normally of the pyramidal urethane foam type. The floor, which is
metallic, is not covered and forms the ground plane. The chamber usually contains
an antenna mast at one end and a turntable at the other. A typical Anechoic
Chamber with a conductive ground plane is shown in figure A.2.

In this facility the ground plane creates the wanted reflection path, such that
the signal received by the receiving antenna is the sum of the signals from both the
direct and reflected transmission paths. This creates a unique received signal level
for each height of the transmitting antenna (or EUT) and the receiving antenna
above the ground plane.
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Antenna mast

absorbing
material

Figure A.2: A typical Anechoic Chamber with a conductive ground plane

The antenna mast provides a variable height facility (from 1 m to 4 m) so that
the position of the test antenna can be optimized for maximum coupled signal
between antennas or between a EUT and the test antenna.

A turntable is capable of rotation through 360° in the horizontal plane and it is
used to support the test sample (EUT) at a specified height, usually 1.5 m. above
the ground plane. The chamber shall be large enough to allow the measuring
distance of at least 3 m or 2(d, + d,)*/A (m), whichever is greater. The distance used
in actual measurements shall be recorded with the test results.

Emission testing involves firstly "peaking" the field strength from the EUT by
raising and lowering the receiving antenna on the mast (to obtain the maximum
constructive interference of the direct and reflected signals from the EUT) and then
rotating the turntable for a "peak" in the azimuth plane. At this height of the test
antenna on the mast, the amplitude of the received signal is noted. Secondly the
EUT is replaced by a substitution antenna (positioned at the EUT's phase or volume
centre) which is connected to a signal generator. The signal is again "peaked" and
the signal generator output adjusted until the level, noted in stage one, is again
measured on the receiving device.
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Receiver sensitivity tests over a ground plane also involve "peaking" the field
strength by raising and lowering the test antenna on the mast to obtain the
maximum constructive interference of the direct and reflected signals. The test
antenna remains at the same height for stage two, during which the measuring
antenna is replaced by the EUT. The amplitude of the transmitted signal is reduced
to determine the field strength level at which a specified response is obtained from
the EUT.

A.1.3 Open Area Test Site (OATS)

An Open Area Test Site comprises a turntable at one end and an antenna mast
of variable height at the other end above a ground plane which, in the ideal case, is
perfectly conducting and of infinite extent. In practice, whilst good conductivity
can be achieved, the ground plane size has to be limited. A typical Open Area Test
Site 1s shown in figure A.3.

Dipole antennas

Antenna mast

\

Turntable

Ground plane

Figure A.3: A typical Open Area Test Site

The ground plane creates a wanted reflection path, such that the signal
received by the receiving antenna is the sum of the signals received from the direct
and reflected transmission paths. The phasing of these two signals creates a unique
received level for each height of the transmitting antenna (or EUT) and the
receiving antenna above the ground plane.

Site qualification concerning antenna positions, turntable, measurement
distance and other arrangements are same as for Anechoic Chamber with a ground
plane. In radiated measurements an OATS is also used by the same way as
anechoic chamber with a ground plane.

Typical measuring arrangement common for ground plane test sites is
presented in the figure A.4.
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Figure A4: Measuring arrangement on ground plane test site
(OATS set-up for spurious emission testing)

A.1.4 Test antenna

A test antenna is always used in radiated test methods. In emission tests (i.e.
frequency error, effective radiated power, spurious emissions and adjacent channel
power) the test antenna is used to detect the field from the EUT in one stage of the
measurement and from the substitution antenna in the other stage. When the test
site 1s used for the measurement of receiver characteristics (i.e. sensitivity and
various immunity parameters) the antenna is used as the transmitting device.

The test antenna should be mounted on a support capable of allowing the
antenna to be used in either horizontal or vertical polarization which, on ground
plane sites (i.e. Anechoic Chambers with ground planes and Open Area Test Sites),
should additionally allow the height of its centre above the ground to be varied over
the specified range (usually 1 metre to 4 metres).

In the frequency band 30 MHz to 1 000 MHz, dipole antennas are generally
recommended. For frequencies of 80 MHz and above, the dipoles should have their
arm lengths set for resonance at the frequency of test. Below 80 MHz, shortened
arm lengths are recommended.

A.1.5 Substitution antenna

The substitution antenna is used to replace the EUT for tests in which a
transmitting parameter (i.e. frequency error, effective radiated power, spurious
emissions and adjacent channel power) is being measured. For measurements in
the frequency band 30 MHz to 1 000 MHz, the substitution antenna should be a
dipole antenna. For frequencies of 80 MHz and above, the dipoles should have their
arm lengths set for resonance at the frequency of test. Below 80 MHz, shortened
arm lengths are recommended.
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ANNEX B
(Normative)
GENERAL CONDITIONS

B.1 Arrangements for test signals applied to the receiver input
Sources of test signals for application to the receiver input shall be connected
in such a way that the source impedance presented to the receiver input is 50 €.
This requirement shall be met irrespective of whether one or more signals
using a combining network are applied to the receiver simultaneously.

The levels of the test signals at the receiver input terminals (RF socket) shall
be expressed in terms of emf.

The effects of any intermodulation products and noise produced in the test
signal sources shall be negligible.

B.2 Normal test signals (wanted and unwanted signals)

When the equipment is designed to transmit continuous bit streams (e.g. data,
facsimile, image transmission, digital speech) the normal test signal shall be as
follows:

- Signal D-MO, consisting of an infinite series of O bits;

- Signal D-M1, consisting of an infinite series of 1 bits;

- Signal D-M2, consisting of a pseudorandom bit sequence of at least 511 bits
according to ITU-T Recommendation O.153;

- Signal D-M2', this is the same type as D-M2, but the pseudorandom bit
sequence 1s independent of D-M2 (perhaps identical with D-M2 but started at
another point of time);

- Signal A-M3, consisting of an RF signal, modulated by an audio frequency
signal of 400 Hz with a deviation of 12% of the channel separation. This signal is
used as an unwanted signal.

Applying an infinite series of O bits or 1 bits does not normally produce the
typical bandwidth. Signal D-M2 is designed to produce a good approximation of
the typical bandwidth.

If the transmission of a continuous bit stream is not possible, the normal test
signal shall be trains of correctly coded bits or messages. This signal shall be, as
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appropriate, either selected by the manufacturer or agreed between the
manufacturer and the testing laboratory, and shall produce the greatest radio
frequency occupied bandwidth. Details of this test signal shall be included in test
reports.

In this case, the encoder, which is associated with the transmitter, shall be
capable of supplying the normal test signal.

The resulting modulation is called the normal test modulation. If possible this
should be continuous modulation for the duration of the measurements.

The test signal D-M4 consists of correctly coded signals, messages
transmitted sequentially, one by one, without gaps between them. This transmission
i1s necessary for measurements such as adjacent channel power and spurious
emissions.

The signal A-M3 is used as an unwanted signal for measurements such as co-
channel rejection and adjacent channel selectivity.

Details of D-M3 and D-M4 shall be recorded in test reports.

B.3 Artificial antenna

Tests shall be carried out using an artificial antenna which shall be a

substantially non-reactive non-radiating load of 50 Q connected to the antenna
connector.

B.4 Test points for bit stream measurements

It 1s recognized that it is not always possible to measure the air interface bit
stream. The manufacturer shall define the test points at which the equipment shall
be tested in order to make the measurements on bit streams according to clauses
4.2 and 4.2.

It should be noted that the closer the test access point is located to the air
interface, the fewer the number of Variants that may have to be measured because
the measurement is less application dependent.

The tests shall be performed by use of corresponding test points.

The test points used shall be recorded in test reports.

B.5 Modes of operation of the transmitter

For the purpose of the measurements according to this standard, there should
preferably be a facility to operate the transmitter unmodulated.
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The method of obtaining an unmodulated carrier or special types of
modulation patterns may also, as appropriate, either be selected by the
manufacturer or be agreed between the manufacturer and the test laboratory. It
shall be described in test reports.

B.6 Level of the wanted signal for the degradation measurements (data or
messages)

Degradation measurements are those measurements which are made on the
receiver to establish the degradation of the performance of the receiver due to the
presence of unwanted signal(s).

The level of the wanted signal for the degradation measurements, under

normal test conditions (clause 5.1.1.1), shall be an emf of +6 dBuV. It is 3 dB
above the limit of the maximum usable sensitivity (data or messages, conducted).

B.7 Spectrum analyser specification

It shall be possible, using a resolution bandwidth of 1 kHz, to measure the
amplitude of a signal, or noise at a level 3 dB or more above the noise level of the
spectrum analyser, as displayed on the screen, to an accuracy of 2 dB in the
presence of the wanted signal.

The accuracy of relative amplitude measurements shall be within =1 dB.

For statistically distributed modulations, the spectrum analyser and the
integrating device shall allow determination of the real spectral power density,
which has to be integrated over the bandwidth in question.
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