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Lêi nãi ®Çu 

 

Tiªu chuÈn Ngµnh TCN 68 - 229: 2005 “ThiÕt bÞ v« tuyÕn lu ®éng mÆt ®Êt cã 
¨ng ten rêi dïng cho truyÒn sè liÖu (vµ tho¹i) – Yªu cÇu kü thuËt” ®îc x©y dùng 

trªn c¬ së chÊp thuËn ¸p dông tiªu chuÈn ETSI EN 300 113-2 V1.1.1 (3-2001) cña 
ViÖn Tiªu chuÈn ViÔn th«ng ch©u ¢u (ETSI). 

Tiªu chuÈn Ngµnh TCN 68 - 229: 2005 do ViÖn Khoa häc Kü thuËt Bu ®iÖn 
(RIPT) biªn so¹n theo ®Ò nghÞ cña Vô Khoa häc - C«ng nghÖ vµ ®îc ban hµnh theo 
QuyÕt ®Þnh sè 28/2005/Q§-BBCVT ngµy 17 th¸ng 8 n¨m 2005 cña Bé trëng Bé Bu 
chÝnh, ViÔn th«ng. 
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ThiÕt bÞ v« tuyÕn lu ®éng mÆt ®Êt  
cã ¨ng ten rêi dïng cho truyÒn sè liÖu (vµ tho¹i) 

Yªu cÇu kü thuËt 
 (Ban hµnh kÌm theo QuyÕt ®Þnh sè 28/2005/Q§-BBCVT ngµy 17/8/2005     

cña Bé trëng Bé Bu chÝnh, ViÔn th«ng) 

 

1. Ph¹m vi ¸p dông 

Tiªu chuÈn nµy ¸p dông cho c¸c hÖ thèng ®iÒu chÕ gãc cã ®êng bao kh«ng ®æi 
trong nghiÖp vô lu ®éng mÆt ®Êt, sö dông c¸c b¨ng th«ng hiÖn cã, ho¹t ®éng ë c¸c 
tÇn sè v« tuyÕn gi÷a 30 MHz vµ 1 GHz, víi c¸c kho¶ng c¸ch kªnh 12,5 kHz vµ  
25 kHz, víi môc ®Ých truyÒn sè liÖu. Tiªu chuÈn nµy ¸p dông cho thiÕt bÞ v« tuyÕn sè 
vµ thiÕt bÞ kÕt hîp t¬ng tù/sè cã ¨ng ten rêi víi môc ®Ých truyÒn sè liÖu vµ/hoÆc tho¹i. 

Tiªu chuÈn nµy ¸p dông cho c¸c lo¹i thiÕt bÞ sau: 

- Tr¹m gèc (thiÕt bÞ cã æ c¾m ¨ng ten ®îc sö dông ë vÞ trÝ cè ®Þnh); 

- Tr¹m di ®éng (thiÕt bÞ cã æ c¾m ¨ng ten thêng ®îc sö dông trªn mét 
ph¬ng tiÖn vËn t¶i hoÆc nh mét tr¹m lu ®éng); 

- M¸y cÇm tay: 

+ Cã æ c¾m ¨ng ten; hoÆc 
+ Kh«ng cã æ c¾m ¨ng ten ngoµi (thiÕt bÞ ¨ng ten liÒn), nhng cã ®Çu nèi 

RF 50 Ω cè ®Þnh hoÆc t¹m thêi bªn trong cho phÐp nèi víi ®Çu ra m¸y ph¸t vµ ®Çu 
vµo m¸y thu. 

M¸y cÇm tay kh«ng cã ®Çu nèi RF bªn trong hoÆc bªn ngoµi vµ kh«ng cã ®Çu 

nèi RF 50 Ω t¹m thêi kh«ng thuéc ph¹m vi cña tiªu chuÈn nµy. 

Tiªu chuÈn lµm c¬ së cho viÖc chøng nhËn hîp chuÈn thiÕt bÞ v« tuyÕn lu 
®éng mÆt ®Êt dïng cho truyÒn sè liÖu (vµ tho¹i) cã ¨ng ten rêi. 

2. Tµi liÖu tham chiÕu chuÈn 

[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. §Þnh nghÜa vµ ch÷ viÕt t¾t 

3.1 §Þnh nghÜa 

Tr¹m gèc: ThiÕt bÞ cã æ c¾m ¨ng ten ®Ó sö dông víi ¨ng ten ngoµi vµ ë vÞ trÝ 
cè ®Þnh. 

Tr¹m di ®éng: ThiÕt bÞ di ®éng cã æ c¾m ¨ng ten ®Ó sö dông víi ¨ng ten 
ngoµi, thêng ®îc sö dông trªn mét ph¬ng tiÖn vËn t¶i hoÆc nh mét tr¹m  
lu ®éng. 

M¸y cÇm tay: ThiÕt bÞ cã æ c¾m ¨ng ten hoÆc ¨ng ten liÒn, hoÆc c¶ hai, 
thêng ®îc sö dông ®éc lËp, cã thÓ mang theo ngêi hoÆc cÇm tay. 

¨ng ten liÒn: ¡ng ten ®îc thiÕt kÕ ®Ó g¾n vµo thiÕt bÞ mµ kh«ng sö dông ®Çu 

nèi ngoµi 50 Ω vµ ®îc coi lµ mét phÇn cña thiÕt bÞ. ¨ng ten liÒn cã thÓ ®îc g¾n 
cè ®Þnh bªn trong hoÆc bªn ngoµi thiÕt bÞ. 

§iÒu chÕ gãc: §iÒu chÕ pha hoÆc ®iÒu chÕ tÇn sè. 

C¸c phÐp ®o dÉn: C¸c phÐp ®o sö dông kÕt nèi 50 Ω trùc tiÕp víi thiÕt bÞ cÇn ®o. 

C¸c phÐp ®o bøc x¹: C¸c phÐp ®o gi¸ trÞ tuyÖt ®èi cña trêng bøc x¹. 

Bit: Sè nhÞ ph©n. 

Khèi: Lîng th«ng tin nhá nhÊt ®îc göi qua kªnh v« tuyÕn. Mét sè cè ®Þnh 
c¸c bit cã Ých ®îc göi cïng víi nhau vµ víi c¸c bit th«ng tin d. 

Gãi: Mét khèi hoÆc dßng c¸c khèi kÕ tiÕp ®îc truyÒn ®i bëi mét m¸y ph¸t 
(logic) tíi mét m¸y thu hoÆc mét nhãm m¸y thu. 

3.2 Ký hiÖu 

Eo: Cêng ®é trêng chuÈn 

Ro: Kho¶ng c¸ch chuÈn 

dBd: T¨ng Ých ¨ng ten so víi lìng cùc λ/2 
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dBi: T¨ng Ých ¨ng ten so víi bé bøc x¹ ®¼ng híng 

D-M0, D-M1, D-M2, D-M2’, A-M3: Tªn c¸c tÝn hiÖu ®îc x¸c ®Þnh trong 
phô lôc B.2. 

3.3 Ch÷ viÕt t¾t 

BS: Tr¹m gèc 

CRC: M· d theo chu kú 

dBc: Decibel t¬ng ®èi so víi c«ng suÊt sãng mang 

emf: Søc ®iÖn ®éng 

erp: C«ng suÊt bøc x¹ hiÖu dông 

FEC: Söa lçi tríc 

FFSK: Kho¸ dÞch tÇn nhanh 

FSK: Kho¸ dÞch tÇn 

GMSK: Kho¸ dÞch tèi thiÓu Gauss 

IF: Trung tÇn 

LSB: Bit cã träng sè thÊp nhÊt 

MSB: Bit cã träng sè cao nhÊt 

MSK: Kho¸ dÞch tèi thiÓu 

PLL: Vßng kho¸ pha 

PSK: Kho¸ dÞch pha 

PSTN: M¹ng ®iÖn tho¹i chuyÓn m¹ch c«ng céng 

RF: TÇn sè v« tuyÕn 

rms: Gi¸ trÞ hiÖu dông 

Rx: M¸y thu 

sr: D¶i tÇn cña c¸c kªnh cµi ®Æt s½n 

Tx: M¸y ph¸t 

4. Yªu cÇu kü thuËt 

4.1 M«i trêng ho¹t ®éng 

C¸c yªu cÇu kü thuËt cña tiªu chuÈn nµy ¸p dông ë c¸c ®iÒu kiÖn m«i trêng 
ho¹t ®éng cña thiÕt bÞ, nh÷ng ®iÒu kiÖn nµy ®îc x¸c ®Þnh theo lo¹i m«i trêng cña 
thiÕt bÞ. ThiÕt bÞ ph¶i tu©n theo tÊt c¶ c¸c yªu cÇu kü thuËt cña tiªu chuÈn nµy khi 
ho¹t ®éng trong ph¹m vi giíi h¹n cña ®iÒu kiÖn m«i trêng ho¹t ®éng. 
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4.2 C¸c yªu cÇu ®èi víi m¸y ph¸t 

4.2.1 Sai sè tÇn sè 

PhÐp ®o nµy ®îc thùc hiÖn nÕu thiÕt bÞ cã kh¶ n¨ng ph¸t sãng mang kh«ng 
®iÒu chÕ. MÆt kh¸c, c«ng suÊt kªnh l©n cËn còng ph¶i ®îc ®o ë c¸c ®iÒu kiÖn ®o 
kiÓm tíi h¹n vµ c¸c giíi h¹n trong môc 4.2.4.2 ph¶i ®îc tho¶ m·n. 

4.2.1.1 §Þnh nghÜa 

Sai sè tÇn sè cña m¸y ph¸t lµ hiÖu gi÷a tÇn sè sãng mang kh«ng ®iÒu chÕ ®o 
®îc vµ tÇn sè danh ®Þnh cña m¸y ph¸t. 

4.2.1.2 Giíi h¹n 

Sai sè tÇn sè kh«ng ®îc vît qu¸ c¸c gi¸ trÞ trong b¶ng 1, ë c¸c ®iÒu kiÖn ®o 
kiÓm b×nh thêng vµ tíi h¹n, hoÆc mét ®iÒu kiÖn trung gian.  

B¶ng 1: Sai sè tÇn sè 

Giíi h¹n sai sè tÇn sè (kHz) 
Kho¶ng c¸ch 

kªnh (kHz) ThÊp h¬n 
47 MHz 

Tõ 47 MHz 
®Õn 137 MHz 

Tõ 137 MHz 
®Õn 300 MHz 

Tõ 300 MHz ®Õn 
500 MHz 

Tõ 500 MHz 
®Õn 1000 MHz 

25 ±0,60 ±1,35 ±2,00 ±2,00  
(Ghi chó) 

±2,50  
(Ghi chó) 

12,5 ±0,60 ±1,00 ±1,00 (B) 
±1,50 (M) 

±1,00 (B) 
±1,50 (M) (Ghi chó) 

Kh«ng x¸c 
®Þnh 

Ghi chó:  
§èi víi c¸c m¸y cÇm tay cã nguån tÝch hîp, nh÷ng giíi h¹n nµy chØ ¸p dông cho d¶i nhiÖt ®é tíi 

h¹n tõ 00C ®Õn + 30oC. 
Tuy nhiªn ë ®iÒu kiÖn nhiÖt ®é tíi h¹n ®Çy ®ñ (môc 5.1.1.2.1), giíi h¹n sai sè tÇn sè lµ: 

o ±2,50 kHz víi c¸c tÇn sè n»m gi÷a 300 MHz vµ 500 MHz; 

o ±3,00 kHz víi c¸c tÇn sè n»m gi÷a 500 MHz vµ 1000 MHz. 
(B) Tr¹m gèc 
(M) Tr¹m di ®éng 

4.2.1.3 Ph¬ng ph¸p ®o 
 
 

 
 

H×nh 1: S¬ ®å ®o 

ThiÕt bÞ ph¶i ®îc nèi víi ¨ng ten gi¶ (môc B.3). 

TÇn sè sãng mang ®îc ®o khi kh«ng cã ®iÒu chÕ. PhÐp ®o ph¶i ®îc thùc 
hiÖn ë c¸c ®iÒu kiÖn ®o kiÓm b×nh thêng (môc 5.1.1.1) vµ c¸c ®iÒu kiÖn ®o kiÓm 
tíi h¹n (môc 5.1.1.2.1 vµ 5.1.1.2.2 ¸p dông ®ång thêi). 

M¸y ph¸t 
cÇn ®o 

M¸y ®o  
tÇn sè 

Bé suy hao 
c«ng suÊt 



TCN 68 - 229: 2005 

 9 

4.2.2 C«ng suÊt sãng mang (dÉn) 

NÕu thiÕt bÞ ®îc thiÕt kÕ víi c¸c c«ng suÊt sãng mang kh¸c nhau, c«ng suÊt 
danh ®Þnh cña mçi møc hoÆc mét d¶i c¸c møc ph¶i ®îc nhµ s¶n xuÊt c«ng bè. 
Ngêi sö dông ph¶i kh«ng thÓ t¸c ®éng ®îc vµo bé phËn ®iÒu khiÓn c«ng suÊt. 

C¸c yªu cÇu cña tiªu chuÈn nµy ph¶i ®îc tho¶ m·n víi tÊt c¶ c¸c møc c«ng 
suÊt ho¹t ®éng cña m¸y ph¸t. Thùc tÕ, chØ thùc hiÖn phÐp ®o ë møc c«ng suÊt thÊp 
nhÊt vµ cao nhÊt cña m¸y ph¸t. 

4.2.2.1 §Þnh nghÜa 

C«ng suÊt sãng mang (dÉn) cña m¸y ph¸t lµ c«ng suÊt trung b×nh cÊp cho ¨ng 
ten gi¶ trong mét chu kú tÇn sè v« tuyÕn. 

C«ng suÊt ®Çu ra danh ®Þnh lµ c«ng suÊt sãng mang (dÉn) cña thiÕt bÞ ®îc 
nhµ s¶n xuÊt c«ng bè. 

4.2.2.2 Giíi h¹n 

PhÐp ®o nµy ¸p dông cho tÊt c¶ c¸c thiÕt bÞ thuéc ph¹m vi cña tiªu chuÈn nµy. 

C«ng suÊt sãng mang (dÉn) ë c¸c ®iÒu kiÖn ®o x¸c ®Þnh (môc 4.2.2.3) vµ ë c¸c 

®iÒu kiÖn ®o b×nh thêng ph¶i n»m trong kho¶ng ±1,5 dB so víi c«ng suÊt sãng 
mang (dÉn) danh ®Þnh. 

C«ng suÊt sãng mang (dÉn) ë c¸c ®iÒu kiÖn ®o tíi h¹n ph¶i n»m trong kho¶ng 
+2,0 dB vµ -3 dB so víi c«ng suÊt ®Çu ra danh ®Þnh. 

4.2.2.3 Ph¬ng ph¸p ®o 
 
 
 
 

H×nh 2: S¬ ®å ®o 

Khi ®o, tèt nhÊt lµ kh«ng sö dông ®iÒu chÕ tÝn hiÖu. 

NÕu kh«ng thùc hiÖn ®îc ®iÒu kiÖn nµy, ph¶i ghi l¹i trong c¸c b¸o c¸o ®o 
(môc B.5). 

Nèi m¸y ph¸t víi mét ¨ng ten gi¶ (môc B.3), ®o c«ng suÊt cÊp cho ¨ng ten gi¶ 
nµy. 

Thùc hiÖn phÐp ®o ë c¸c ®iÒu kiÖn ®o b×nh thêng (môc 5.1.1.1) vµ c¸c ®iÒu 
kiÖn ®o tíi h¹n (môc 5.1.1.2.1 vµ 5.1.1.2.2 ¸p dông ®ång thêi). 

4.2.3 C«ng suÊt bøc x¹ hiÖu dông (cêng ®é trêng) 

PhÐp ®o nµy chØ ¸p dông ®èi víi thiÕt bÞ kh«ng cã ®Çu nèi ¨ng ten ngoµi. 

M¸y ph¸t 
cÇn ®o 

M¸y ®o 
c«ng suÊt 

Bé suy hao 
c«ng suÊt 
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NÕu thiÕt bÞ ®îc thiÕt kÕ ho¹t ®éng víi c¸c c«ng suÊt sãng mang kh¸c nhau, 
c«ng suÊt danh ®Þnh cña mçi møc hoÆc mét d¶i c¸c møc ®îc nhµ s¶n xuÊt c«ng 
bè. Ngêi sö dông ph¶i kh«ng thÓ t¸c ®éng ®îc vµo bé phËn ®iÒu khiÓn c«ng suÊt. 

C¸c yªu cÇu cña tiªu chuÈn nµy ph¶i ®îc tho¶ m·n víi tÊt c¶ c¸c møc c«ng 
suÊt ho¹t ®éng cña m¸y ph¸t. Thùc tÕ chØ thùc hiÖn phÐp ®o ë møc c«ng suÊt thÊp 
nhÊt vµ cao nhÊt cña m¸y ph¸t. 

4.2.3.1 §Þnh nghÜa 

C«ng suÊt bøc x¹ hiÖu dông lµ c«ng suÊt bøc x¹ ë híng cã cêng ®é trêng 
cùc ®¹i víi c¸c ®iÒu kiÖn ®o x¸c ®Þnh. 

C«ng suÊt bøc x¹ hiÖu dông danh ®Þnh lµ c«ng suÊt bøc x¹ hiÖu dông cña thiÕt 
bÞ ®îc nhµ s¶n xuÊt c«ng bè. 

4.2.3.2 Giíi h¹n 

C«ng suÊt bøc x¹ hiÖu dông ë c¸c ®iÒu kiÖn ®o b×nh thêng ph¶i n»m trong 
kho¶ng df so víi c«ng suÊt bøc x¹ hiÖu dông danh ®Þnh. 

df ®îc x¸c ®Þnh theo sai sè cña thiÕt bÞ (±1,5 dB) vµ sai sè ®o thùc tÕ: 

df
2 = dm

2 + de
2 

Trong ®ã: 

- dm lµ ®é kh«ng ®¶m b¶o ®o thùc tÕ; 

- de lµ sai sè cña thiÕt bÞ (1,5 dB); 

- df lµ sai sè tæng. 

C¸c gi¸ trÞ ®îc biÓu diÔn theo ®¬n vÞ tuyÕn tÝnh. 

Ngoµi ra, c«ng suÊt bøc x¹ hiÖu dông cùc ®¹i kh«ng ®îc vît qu¸ gi¸ trÞ lín 
nhÊt cho phÐp bëi nhµ qu¶n lý. 

4.2.3.3 Ph¬ng ph¸p ®o 

PhÐp ®o chØ ®îc thùc hiÖn ë c¸c ®iÒu kiÖn ®o b×nh thêng. 

Khi ®o, tèt nhÊt lµ kh«ng sö dông ®iÒu chÕ tÝn hiÖu. 

NÕu kh«ng thùc hiÖn ®îc ®iÒu kiÖn nµy, ph¶i ghi l¹i trong c¸c b¸o c¸o ®o 
(môc B.5). 

Thñ tôc ®o nh sau: 

a) Sö dông mét vÞ trÝ ®o, ®îc chän theo phô lôc A, tho¶ m·n c¸c yªu cÇu vÒ 
d¶i tÇn cña phÐp ®o nµy. §Çu tiªn, ¨ng ten ®o ph¶i ®îc ®Þnh híng theo 
ph©n cùc ®øng, trõ khi cã chØ dÉn kh¸c. 

M¸y ph¸t cÇn ®o ph¶i ®îc ®Æt ë ®é cao x¸c ®Þnh trªn mét gi¸ ®ì kh«ng 
dÉn ®iÖn ë vÞ trÝ gièng nh vÞ trÝ sö dông b×nh thêng ®îc nhµ s¶n xuÊt 
c«ng bè. VÞ trÝ nµy ph¶i ®îc ghi l¹i trong b¸o c¸o ®o. 
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1) M¸y ph¸t cÇn ®o 

2) ¨ng ten ®o 
3) M¸y ph©n tÝch phæ hoÆc V«n kÕ chän läc (M¸y thu ®o) 

H×nh 3: S¬ ®å ®o 

b) M¸y ph©n tÝch phæ hoÆc V«n kÕ chän läc ph¶i ®îc ®iÒu chØnh tíi tÇn sè 

sãng mang cña m¸y ph¸t. ¨ng ten ®o ®îc n©ng lªn hoÆc h¹ xuèng trong 
toµn bé d¶i ®é cao x¸c ®Þnh cho ®Õn khi thu ®îc møc tÝn hiÖu lín nhÊt 

trªn m¸y ph©n tÝch phæ hoÆc V«n kÕ chän läc. ¨ng ten ®o kh«ng cÇn n©ng 
lªn hoÆc h¹ xuèng nÕu thùc hiÖn phÐp ®o ë vÞ trÝ ®o nh môc A.1.1 (phßng 
kh«ng ph¶n x¹). 

c) M¸y ph¸t ph¶i ®îc xoay 3600 quanh trôc th¼ng ®øng cho ®Õn khi thu 
®îc tÝn hiÖu cùc ®¹i lín h¬n. 

d) ¨ng ten ®o tiÕp tôc ®îc n©ng lªn hoÆc h¹ xuèng trong toµn bé d¶i ®é cao 
x¸c ®Þnh cho ®Õn khi thu ®îc møc tÝn hiÖu lín nhÊt. Ghi l¹i møc nµy. 
(Møc cùc ®¹i nµy ph¶i cã gi¸ trÞ thÊp h¬n gi¸ trÞ thu ®îc ë c¸c ®é cao 
ngoµi c¸c giíi h¹n x¸c ®Þnh). 

¨ng ten ®o cã thÓ kh«ng cÇn n©ng lªn hoÆc h¹ xuèng nÕu thùc hiÖn phÐp 
®o ë vÞ trÝ ®o nh môc A.1.1 (phßng ®o kh«ng ph¶n x¹). 

e) S¬ ®å ®o nh trong h×nh 4, ¨ng ten thay thÕ (môc A.1.5) ®îc sö dông 
thay cho ¨ng ten m¸y ph¸t ë cïng vÞ trÝ vµ ph©n cùc ®øng. TÇn sè cña bé 
t¹o tÝn hiÖu ph¶i ®îc ®iÒu chØnh ®Õn tÇn sè sãng mang cña m¸y ph¸t. NÕu 
cÇn thiÕt, ¨ng ten ®o ph¶i ®îc n©ng lªn hoÆc h¹ xuèng ®Ó ®¶m b¶o r»ng 
vÉn thu ®îc tÝn hiÖu cùc ®¹i. 

¨ng ten ®o kh«ng cÇn n©ng lªn hoÆc h¹ xuèng nÕu thùc hiÖn phÐp ®o ë vÞ 
trÝ ®o nh môc A.1.1 (phßng ®o kh«ng ph¶n x¹). 

  

1 2 

3 
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Møc tÝn hiÖu vµo ¨ng ten thay thÕ ®îc ®iÒu chØnh cho ®Õn khi møc c«ng 
suÊt thu ®îc ë m¸y thu ®o b»ng møc c«ng suÊt t¬ng øng ®o ®îc khi cã 
m¸y ph¸t.  

C«ng suÊt bøc x¹ sãng mang cùc ®¹i b»ng c«ng suÊt cung cÊp bëi bé t¹o 
tÝn hiÖu vµ cã hiÖu chØnh theo t¨ng Ých cña ¨ng ten thay thÕ vµ suy hao c¸p 
nèi gi÷a bé t¹o tÝn hiÖu vµ ¨ng ten thay thÕ. 

f) LÆp l¹i c¸c bíc tõ b) ®Õn e) víi ¨ng ten ®o vµ ¨ng ten thay thÕ theo ph©n 
cùc ngang. 

Sè ®o c«ng suÊt bøc x¹ hiÖu dông lµ gi¸ trÞ lín h¬n trong hai gi¸ trÞ ghi 
®îc ë ®Çu vµo ¨ng ten thay thÕ cã hiÖu chØnh theo t¨ng Ých cña ¨ng ten 
nÕu cÇn. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

1) Bé t¹o tÝn hiÖu 

2) ¨ng ten thay thÕ 

3) ¨ng ten ®o 
4) M¸y ph©n tÝch phæ hoÆc V«n kÕ chän läc (M¸y thu ®o) 

H×nh 4: S¬ ®å ®o 

4.2.4 C«ng suÊt kªnh l©n cËn 

4.2.4.1 §Þnh nghÜa 

C«ng suÊt kªnh l©n cËn lµ mét phÇn cña tæng c«ng suÊt ®Çu ra m¸y ph¸t víi 
c¸c ®iÒu kiÖn ®iÒu chÕ x¸c ®Þnh, n»m trong c¸c b¨ng th«ng x¸c ®Þnh cã tÇn sè trung 
t©m lµ tÇn sè danh ®Þnh cña hai kªnh l©n cËn. C«ng suÊt nµy lµ tæng c«ng suÊt trung 
b×nh sinh ra do ®iÒu chÕ, t¹p ©m vµ nhiÔu cña m¸y ph¸t. 

 

 

 
 

4 

2 3 

1 
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4.2.4.2 Giíi h¹n 

Víi c¸c kho¶ng c¸ch kªnh 25 kHz, c«ng suÊt kªnh l©n cËn kh«ng ®îc lín 
h¬n -70,0 dB so víi c«ng suÊt sãng mang (dÉn) cña m¸y ph¸t mµ kh«ng nhÊt thiÕt 

ph¶i thÊp h¬n 0,2 µW (-37 dBm). 

Víi kho¶ng c¸ch kªnh 12,5 kHz, c«ng suÊt kªnh l©n cËn kh«ng ®îc lín h¬n  
-60,0 dB so víi c«ng suÊt sãng mang (dÉn) cña m¸y ph¸t mµ kh«ng nhÊt thiÕt ph¶i 

thÊp h¬n 0,2 µW (-37 dBm). 

4.2.4.3 Ph¬ng ph¸p ®o 
 
 
 
 
 
 
 
 

H×nh 5: S¬ ®å ®o 

C«ng suÊt kªnh l©n cËn cã thÓ ®îc ®o b»ng m¸y thu ®o c«ng suÊt (trong phÇn 
nµy ký hiÖu lµ “m¸y thu”) tu©n theo phô lôc B. 

a) M¸y ph¸t ph¶i lµm viÖc t¹i c«ng suÊt sãng mang ®îc x¸c ®Þnh trong môc 
4.2.2 ë c¸c ®iÒu kiÖn ®o b×nh thêng (môc 5.1.1.1). §Çu ra m¸y ph¸t ®îc 
nèi víi ®Çu vµo cña “m¸y thu” b»ng thiÕt bÞ nèi cã trë kh¸ng ®èi víi m¸y 

ph¸t lµ 50 Ω vµ cã møc phï hîp ë “®Çu vµo m¸y thu”. 

b) Víi m¸y ph¸t kh«ng ®iÒu chÕ, ®iÒu chØnh “m¸y thu” sao cho thu ®îc ®¸p 
øng lín nhÊt. §©y lµ ®iÓm ®¸p øng 0 dB. Ghi l¹i viÖc thiÕt lËp bé suy hao 
“m¸y thu” vµ chØ sè cña m¸y ®o. NÕu ph¶i ®iÒu chÕ sãng mang, khi ®ã 
thùc hiÖn phÐp ®o b»ng c¸ch ®iÒu chÕ m¸y ph¸t víi c¸c tÝn hiÖu ®o b×nh 
thêng D-M2 hoÆc D-M4 (theo môc B.2) vµ ghi l¹i trong b¸o c¸o ®o. 

c) TÇn sè cña “m¸y thu” ph¶i ®îc ®iÒu chØnh cao h¬n sãng mang sao cho 
®¸p øng -6 dB cña “m¸y thu” mµ gÇn nhÊt víi tÇn sè sãng mang cña m¸y 
ph¸t cã vÞ trÝ dÞch chuyÓn so víi tÇn sè sãng mang nh chØ ra trong b¶ng 2. 

B¶ng 2: DÞch tÇn sè 
Kho¶ng c¸ch kªnh 

(kHz) 
B¨ng th«ng cÇn thiÕt 

(kHz) 
DÞch so víi ®iÓm -6 dB 

(kHz) 
12,5 8,5 8,25 
25 16 17 

M¸y ph¸t 
cÇn ®o 

Suy hao 
c«ng suÊt 

M¸y thu ®o 
c«ng suÊt  

Bé t¹o tÝn hiÖu 
®iÒu chÕ 
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d) M¸y ph¸t ph¶i ®îc ®iÒu chÕ b»ng tÝn hiÖu ®o b×nh thêng D-M2 hoÆc   
D-M4, môc B.2. 

e) §iÒu chØnh bé suy hao cña “m¸y thu” ®Ó ®¹t ®îc cïng møc (hoÆc mét tû 
lÖ x¸c ®Þnh) ë m¸y ®o trong bíc b). 

f) Tû sè c«ng suÊt kªnh l©n cËn so víi c«ng suÊt sãng mang lµ ®é chªnh lÖch 
gi÷a c¸c gi¸ trÞ thiÕt lËp bé suy hao nh trong c¸c bíc b) vµ e), vµ ®îc 
hiÖu chØnh theo chØ sè cña m¸y ®o. 

Víi mçi kªnh l©n cËn, ghi l¹i c«ng suÊt cña kªnh l©n cËn ®ã. 

g) LÆp l¹i phÐp ®o víi tÇn sè “m¸y thu” ®îc ®iÒu chØnh thÊp h¬n sãng mang 
sao cho ®¸p øng -6 dB cña “m¸y thu” mµ gÇn nhÊt víi tÇn sè sãng mang 
cña m¸y ph¸t cã vÞ trÝ dÞch chuyÓn so víi tÇn sè sãng mang nh chØ ra 
trong b¶ng 2. 

h) C«ng suÊt kªnh l©n cËn cña thiÕt bÞ cÇn ®o lµ gi¸ trÞ cao h¬n trong hai gi¸ 
trÞ ®îc ghi l¹i ë bíc f) ®èi víi hai kªnh l©n cËn trªn vµ díi cña kªnh 
®ang ®o. 

i) NÕu kh«ng thÓ thùc hiÖn ®o sai sè tÇn sè mµ kh«ng sö dông ®iÒu chÕ (môc 
4.2.1), ph¶i lÆp l¹i phÐp ®o nµy ë c¸c ®iÒu kiÖn ®o tíi h¹n (c¸c môc 
5.1.1.2.1 vµ 5.1.1.2.2 ¸p dông ®ång thêi). 

4.2.5 Ph¸t x¹ gi¶ 

4.2.5.1 §Þnh nghÜa 

Ph¸t x¹ gi¶ lµ c¸c ph¸t x¹ t¹i c¸c tÇn sè kh«ng ph¶i lµ tÇn sè sãng mang vµ 
n»m ngoµi c¸c d¶i biªn víi ®iÒu chÕ b×nh thêng. 

Møc ph¸t x¹ gi¶ ®îc ®o b»ng c¸c c¸ch sau: 

a) §o møc c«ng suÊt ë c¸c t¶i x¸c ®Þnh (ph¸t x¹ gi¶ dÉn); vµ 

b) §o c«ng suÊt bøc x¹ hiÖu dông cña c¸c bøc x¹ do vá vµ cÊu tróc cña thiÕt 
bÞ (bøc x¹ vá m¸y); hoÆc 

c) §o c«ng suÊt bøc x¹ hiÖu dông cña c¸c bøc x¹ do vá m¸y vµ ¨ng ten liÒn, 
trong trêng hîp thiÕt bÞ cÇm tay cã ¨ng ten liÒn vµ kh«ng cã ®Çu nèi RF 
bªn ngoµi. 

4.2.5.2 Giíi h¹n 

C«ng suÊt cña ph¸t x¹ gi¶ kh«ng ®îc vît qu¸ c¸c gi¸ trÞ trong b¶ng 3 vµ 4. 
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B¶ng 3: C¸c ph¸t x¹ dÉn 

D¶i tÇn Tr¹ng th¸i ph¸t Tr¹ng th¸i chê 
9 kHz ®Õn 1 GHz 0,25 µW (-36 dBm) 2,0 nW (-57 dBm) 

Trªn 1 GHz ®Õn 4 GHz, hoÆc tõ 1 GHz 
®Õn 12,75 GHz (môc 4.2.5.3, a)) 

1,00 µW (-30 dBm) 20 nW (-47 dBm) 

B¶ng 4: C¸c ph¸t x¹ bøc x¹ 

D¶i tÇn Tr¹ng th¸i ph¸t Tr¹ng th¸i chê 
30 MHz ®Õn 1 GHz 0,25 µW (-36 dBm) 2,0 nW (-57 dBm) 

Trªn 1 GHz ®Õn 4 GHz 1,00 µW (-30 dBm) 20 nW (-47 dBm) 
 

Khi ®o bøc x¹ cña c¸c m¸y cÇm tay, ¸p dông c¸c ®iÒu kiÖn sau: 

- Víi thiÕt bÞ cã ¨ng ten liÒn bªn trong, ¨ng ten b×nh thêng vÉn ®îc kÕt nèi; 

- Víi thiÕt bÞ cã æ c¾m ¨ng ten ngoµi, khi ®o kiÓm ph¶i nèi t¶i gi¶ víi æ c¾m nµy. 

4.2.5.3 Ph¬ng ph¸p ®o 

4.2.5.3.1 §o møc c«ng suÊt 
 
 

 
 
 
 
 
 
 

 
Ghi chó: ChØ sö dông nÕu kh«ng thÓ thùc hiÖn ®îc phÐp ®o víi m¸y ph¸t kh«ng ®iÒu chÕ. 

H×nh 6: S¬ ®å ®o 

Ph¬ng ph¸p ®o nµy chØ ¸p dông ®èi víi thiÕt bÞ cã ®Çu nèi ¨ng ten ngoµi. 

§o c¸c ph¸t x¹ gi¶ theo møc c«ng suÊt cña bÊt kú tÝn hiÖu rêi r¹c nµo (kh«ng 

kÓ tÝn hiÖu mong muèn) trªn t¶i 50 Ω. ViÖc nµy cã thÓ thùc hiÖn ®îc b»ng c¸ch 
nèi ®Çu ra m¸y ph¸t th«ng qua bé suy hao tíi m¸y ph©n tÝch phæ (môc B.7) hoÆc 
V«n kÕ chän läc, hoÆc b»ng c¸ch kiÓm tra c¸c møc t¬ng ®èi cña c¸c tÝn hiÖu t¹p 
cÊp cho ¨ng ten gi¶ (môc B.3). 

PhÐp ®o ph¶i ®îc thùc hiÖn víi m¸y ph¸t kh«ng sö dông ®iÒu chÕ nÕu cã thÓ. 
NÕu kh«ng thÓ thùc hiÖn ®îc ®iÒu nµy, m¸y ph¸t ph¶i ®îc ®iÒu chÕ b»ng tÝn hiÖu 
®o b×nh thêng D-M2 hoÆc D-M4 (môc B.2). ViÖc ®iÒu chÕ ph¶i ®îc thùc hiÖn 
liªn tôc trong qu¸ tr×nh ®o. 

M¸y ph¸t 
cÇn ®o 

Suy hao 
c«ng suÊt 

M¸y ph©n tÝch 
phæ hoÆc V«n 
kÕ chän läc 

Bé t¹o tÝn hiÖu 
®iÒu chÕ 
(Ghi chó) 
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B¨ng th«ng ph©n gi¶i cña thiÕt bÞ ®o ph¶i lµ b¨ng th«ng nhá nhÊt kh¶ dông mµ 
lín h¬n ®é réng phæ cña c¸c thµnh phÇn t¹p ®ang ®îc ®o. §iÒu nµy ph¶i ®îc xem 
xÐt ®Ó ®¹t ®îc khi b¨ng th«ng cao nhÊt tiÕp theo g©y ra sù gi¶m biªn ®é Ýt h¬n  
1 dB. 

C¸c ®iÒu kiÖn trong c¸c phÐp ®o liªn quan ph¶i ®îc ghi l¹i trong b¸o c¸o ®o. 

Ph¶i thùc hiÖn c¸c phÐp ®o víi thiÕt bÞ ho¹t ®éng trªn c¸c tÇn sè kh«ng vît 
qu¸ 470 MHz, trong d¶i tÇn 9 kHz - 4 GHz, vµ víi thiÕt bÞ ho¹t ®éng trªn c¸c tÇn sè 
lín h¬n 470 MHz, trong d¶i tÇn 4 GHz - 12,75 GHz, ngo¹i trõ kªnh ho¹t ®éng cña 
m¸y ph¸t vµ c¸c kªnh l©n cËn. 

LÆp l¹i phÐp ®o víi m¸y ph¸t ë tr¹ng th¸i “chê”. 

4.2.5.3.2 §o c«ng suÊt bøc x¹ hiÖu dông 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1) M¸y ph¸t cÇn ®o 

2) ¨ng ten ®o 
3) M¸y ph©n tÝch phæ hoÆc V«n kÕ chän läc (M¸y thu ®o) 

H×nh 7: S¬ ®å ®o 

Thñ tôc ®o nh sau: 

a) T¹i vÞ trÝ ®o (tho¶ m·n c¸c yªu cÇu phô lôc A), mÉu thö ®îc ®Æt ë ®é cao 
x¸c ®Þnh trªn gi¸ ®ì. 

M¸y ph¸t ph¶i ho¹t ®éng víi c«ng suÊt sãng mang nh x¸c ®Þnh trong 
4.2.2 ®Ó cÊp cho: 

- ¨ng ten gi¶ (môc B.3) ®èi víi thiÕt bÞ cã ®Çu nèi ¨ng ten ngoµi (môc 
4.2.5.1, b)); hoÆc 

- ¨ng ten liÒn (môc 4.2.5.1, c)). 

  

1 2 
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b) NÕu cã thÓ, phÐp ®o ph¶i thùc hiÖn víi m¸y ph¸t kh«ng sö dông ®iÒu chÕ. 
NÕu kh«ng thÓ thùc hiÖn ®îc ®iÒu nµy th× ph¶i ®iÒu chÕ b»ng tÝn hiÖu ®o 
kiÓm b×nh thêng D-M2 hoÆc D-M4 (môc B.2). NÕu cã thÓ, ph¶i ®iÒu chÕ 
liªn tôc trong suèt thêi gian ®o. 

B¨ng th«ng ph©n gi¶i cña thiÕt bÞ ®o lµ b¨ng th«ng nhá nhÊt mµ vÉn lín 
h¬n ®é réng phæ cña thµnh phÇn t¹p ®ang ®îc ®o. §iÒu nµy cÇn ph¶i quan 
t©m ®Ó ®¹t ®îc khi ®é réng b¨ng cùc ®¹i kÕ tiÕp lµm cho biªn ®é t¨ng Ýt 
h¬n 1 dB. 

§iÒu kiÖn trong c¸c phÐp ®o liªn quan ph¶i ®îc ghi l¹i trong b¸o c¸o ®o. 

c) Dß t×m bøc x¹ cña c¸c thµnh phÇn t¹p b»ng m¸y thu vµ ¨ng ten ®o trong 
toµn bé d¶i tÇn 30 MHz - 4 GHz ngo¹i trõ kªnh ho¹t ®éng cña m¸y ph¸t vµ 
c¸c kªnh l©n cËn.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1)Bé t¹o tÝn hiÖu 

2)¨ng ten thay thÕ 

3)¨ng ten ®o 
4)M¸y ph©n tÝch phæ hoÆc V«n kÕ chän läc (M¸y thu ®o) 

H×nh 8: S¬ ®å ®o 

d) T¹i mçi tÇn sè dß thÊy thµnh phÇn t¹p, xoay mÉu thö ®Ó thu ®îc ®¸p øng 
cùc ®¹i vµ c«ng suÊt bøc x¹ hiÖu dông cña thµnh phÇn t¹p ®îc x¸c ®Þnh 
b»ng phÐp ®o thay thÕ, s¬ ®å ®o nh trong h×nh 8; 

 Ghi l¹i gi¸ trÞ c«ng suÊt bøc x¹ hiÖu dông cña thµnh phÇn t¹p ®ã. 

e) LÆp l¹i phÐp ®o víi ¨ng ten ®o ë mÆt ph¼ng ph©n cùc trùc giao; 

  

4 

2 

 

3 

1 
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f) LÆp l¹i phÐp ®o víi m¸y ph¸t ë tr¹ng th¸i “chê”; 

4.2.6 Suy hao xuyªn ®iÒu chÕ 

4.2.6.1 §Þnh nghÜa 

Trong tiªu chuÈn nµy, suy hao xuyªn ®iÒu chÕ lµ sè ®o kh¶ n¨ng h¹n chÕ viÖc 
t¹o ra c¸c tÝn hiÖu ë c¸c phÇn tö phi tuyÕn cña m¸y ph¸t khi cã tÝn hiÖu sãng mang 
vµ nhiÔu ®i vµo m¸y ph¸t qua ¨ng ten. 

4.2.6.2 Giíi h¹n 

Yªu cÇu nµy chØ ¸p dông ®èi víi c¸c m¸y ph¸t ®îc sö dông trong c¸c tr¹m 
gèc. 

Cã hai lo¹i suy hao xuyªn ®iÒu chÕ cña m¸y ph¸t, thiÕt bÞ ph¶i tho¶ m·n mét 
trong c¸c yªu cÇu: 

- Tû sè suy hao xuyªn ®iÒu chÕ nhá nhÊt ph¶i lµ 40,0 dB ®èi víi bÊt kú s¶n 
phÈm xuyªn ®iÒu chÕ nµo; 

- Víi thiÕt bÞ tr¹m gèc ®îc sö dông trong c¸c ®iÒu kiÖn dÞch vô ®Æc biÖt (ë 
c¸c vÞ trÝ cã nhiÒu m¸y ph¸t ho¹t ®éng), tû sè suy hao xuyªn ®iÒu chÕ nhá 
nhÊt ph¶i lµ 70,0 dB ®èi víi bÊt kú s¶n phÈm xuyªn ®iÒu chÕ nµo. 

4.2.6.3 Ph¬ng ph¸p ®o 

S¬ ®å ®o ®îc chØ trong h×nh 9. 
 
 
 
 
 
 
 
 
 

 

H×nh 9: S¬ ®å ®o 

Nèi m¸y ph¸t víi bé suy hao c«ng suÊt 50 Ω 10 dB vµ víi m¸y ph©n tÝch phæ 
qua bé ghÐp (®Þnh híng). Cã thÓ cÇn bé suy hao phô gi÷a bé ghÐp ®Þnh híng vµ 
m¸y ph©n tÝch phæ ®Ó tr¸nh qu¸ t¶i. 

§Ó gi¶m ¶nh hëng cña sai sè ghÐp kh«ng thÝch øng, ph¶i ghÐp bé suy hao 
c«ng suÊt 10 dB víi m¸y ph¸t cÇn ®o b»ng d©y nèi ng¾n nhÊt cã thÓ. 

Bé suy hao 50 Ω 

KÕt cuèi 50 Ω 

M¸y ph¸t 
cÇn ®o 50 Ω 10 dB 

Bé ghÐp 
(§Þnh híng) 

 

 

50 Ω 10 dB 
Nguån tÝn 
hiÖu nhiÔu 

 
 
M¸y ph©n 
tÝch phæ 
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Nguån tÝn hiÖu nhiÔu cã thÓ lµ mét m¸y ph¸t cÊp cïng mét c«ng suÊt vµ cã 
kiÓu t¬ng tù nh m¸y ph¸t cÇn ®o hoÆc mét bé t¹o tÝn hiÖu vµ bé khuÕch ®¹i c«ng 
suÊt tuyÕn tÝnh cã kh¶ n¨ng cÊp c«ng suÊt ®Çu ra gièng nh m¸y ph¸t cÇn ®o. 

Bé ghÐp (®Þnh híng) ph¶i cã suy hao ghÐp thÊp h¬n 1 dB. NÕu ®îc sö dông, 
bé ghÐp ®Þnh híng ph¶i cã b¨ng th«ng ®ñ lín vµ ph¶i cã hÖ sè ®Þnh híng thÊp 
nhÊt lµ 20 dB. 

M¸y ph¸t cÇn ®o vµ vµ nguån tÝn hiÖu ®o ph¶i ®îc ph©n c¸ch vÒ mÆt vËt lý 
sao cho phÐp ®o kh«ng bÞ ¶nh hëng bëi bøc x¹ trùc tiÕp. 

M¸y ph¸t cÇn ®o ph¶i kh«ng ®îc sö dông ®iÒu chÕ vµ m¸y ph©n tÝch phæ 
®îc ®iÒu chØnh ®Ó cã chØ thÞ cùc ®¹i víi ®é réng quÐt tÇn sè lµ 500 kHz. 

Nguån tÝn hiÖu nhiÔu ph¶i kh«ng ®îc ®iÒu chÕ vµ cã tÇn sè cao h¬n tÇn sè 
m¸y ph¸t cÇn ®o tõ 50 kHz ®Õn 100 kHz. 

Chän tÇn sè sao cho c¸c thµnh phÇn xuyªn ®iÒu chÕ ®îc ®o kh«ng trïng víi c¸c 
thµnh phÇn t¹p kh¸c. §iÒu chØnh c«ng suÊt ®Çu ra cña nguån tÝn hiÖu nhiÔu tíi møc 
c«ng suÊt sãng mang cña m¸y ph¸t cÇn ®o b»ng c¸ch sö dông m¸y ®o c«ng suÊt. 

§o thµnh phÇn xuyªn ®iÒu chÕ b»ng c¸ch quan s¸t trùc tiÕp trªn m¸y ph©n tÝch 
phæ tû sè cña thµnh phÇn xuyªn ®iÒu chÕ thø ba lín nhÊt so víi sãng mang. 

Ghi l¹i gi¸ trÞ nµy. 

LÆp l¹i phÐp ®o nµy víi nguån tÝn hiÖu nhiÔu thö ë mét tÇn sè thÊp h¬n tÇn sè 
cña m¸y ph¸t cÇn ®o tõ 50 kHz ®Õn 100 kHz. 

Suy hao xuyªn ®iÒu chÕ cña m¸y ph¸t cÇn ®o lµ gi¸ trÞ thÊp h¬n trong hai gi¸ 
trÞ ®îc ghi ë trªn. 

4.2.7 Thêi gian kÝch ho¹t m¸y ph¸t 

4.2.7.1 §Þnh nghÜa 

Thêi gian kÝch ho¹t m¸y ph¸t (ta) lµ kho¶ng thêi gian gi÷a thêi ®iÓm “bËt m¸y 
ph¸t” (Txon, xem môc 4.2.9.1) vµ thêi ®iÓm x¶y ra sau trong hai thêi ®iÓm sau ®©y 
(môc 4.2.9, h×nh 10 vµ 11): 

a) Thêi ®iÓm khi c«ng suÊt ®Çu ra m¸y ph¸t ®¹t ®Õn møc -1 dB hoÆc +1,5 dB 
so víi c«ng suÊt tr¹ng th¸i æn ®Þnh (Pc) vµ duy tr× ë møc trong kho¶ng tõ   
-1 dB ®Õn +1,5 dB so víi Pc, nh quan s¸t trªn thiÕt bÞ ®o hoÆc ®å thÞ c«ng 
suÊt/thêi gian; hoÆc 

b) Thêi ®iÓm sau khi tÇn sè sãng mang duy tr× trong kho¶ng ±1 kHz so víi 
tÇn sè tr¹ng th¸i æn ®Þnh Fc, nh quan s¸t trªn thiÕt bÞ ®o hoÆc ®å thÞ tÇn 
sè/thêi gian. 

Gi¸ trÞ ®o ®îc cña ta lµ tam, giíi h¹n lµ tal. 
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4.2.7.2 Giíi h¹n 

Thêi gian kÝch ho¹t m¸y ph¸t kh«ng ®îc vît qu¸ 25 ms (tam ≤ tal). 

4.2.7.3 Ph¬ng ph¸p ®o 

S¬ ®å ®o xem môc 4.2.9.3.2, h×nh 13. 

Thñ tôc ®o nh sau: 

a) Nèi m¸y ph¸t víi bé t¸ch sãng RF vµ bé ph©n biÖt ®o th«ng qua t¶i thÝch 

øng. Suy hao cña t¶i ®îc chän sao cho ®Çu vµo cña bé ph©n biÖt ®o ®îc 
b¶o vÖ chèng qu¸ t¶i vµ bé khuÕch ®¹i h¹n chÕ cña bé ph©n biÖt ®o ho¹t 
®éng ®óng trong d¶i giíi h¹n ngay sau khi c«ng suÊt sãng mang cña m¸y 
ph¸t (tríc khi suy gi¶m) vît qu¸ 1 mW. M¸y hiÖn sãng cã nhí 2 ®êng 
(hoÆc m¸y ghi qu¸ ®é) ghi l¹i biªn ®é qu¸ ®é tõ bé t¸ch sãng theo thang 
logarit vµ ghi l¹i tÇn sè qu¸ ®é tõ bé ph©n biÖt ®o. 

Cã thÓ sö dông mét c«ng t¾c ®Ó ®¶m b¶o r»ng thêi ®iÓm quÐt cña m¸y 

hiÖn sãng b¾t ®Çu ngay sau khi “bËt m¸y ph¸t”. S¬ ®å ®o nh trong  
h×nh 13 môc 4.2.9.3.2. 

M¸y ph©n tÝch phæ vµ m¸y hiÖn sãng cã nhí/bé ph©n biÖt còng cã thÓ 

®îc sö dông. 

b) C¸c ®êng cña m¸y hiÖn sãng ®îc hiÖu chuÈn theo c«ng suÊt vµ tÇn sè 
(trôc y) vµ theo thêi gian (trôc x), sö dông bé t¹o tÝn hiÖu. 

c) Thêi gian kÝch ho¹t m¸y ph¸t ®îc ®o b»ng c¸ch ®äc trùc tiÕp trªn m¸y 
hiÖn sãng trong khi m¸y ph¸t kh«ng ®îc ®iÒu chÕ lµ tèt nhÊt. 

4.2.8 Thêi gian khö ho¹t m¸y ph¸t 

4.2.8.1 §Þnh nghÜa 

Thêi gian khö ho¹t m¸y ph¸t (tr) lµ kho¶ng thêi gian gi÷a thêi ®iÓm “t¾t m¸y 
ph¸t” (Txoff, xem môc 4.2.9.1) vµ thêi ®iÓm khi c«ng suÊt ®Çu ra m¸y ph¸t gi¶m 
xuèng thÊp h¬n c«ng suÊt tr¹ng th¸i æn ®Þnh (Pc) 50 dB vµ duy tr× thÊp h¬n møc nµy 
nh quan s¸t trªn thiÕt bÞ ®o hoÆc ®å thÞ c«ng suÊt/thêi gian (môc 4.2.9, h×nh 12). 

Gi¸ trÞ ®o ®îc cña tr lµ trm, giíi h¹n lµ trl. 

4.2.8.2 Giíi h¹n 

Thêi gian khö ho¹t m¸y ph¸t kh«ng ®îc vît qu¸ 20 ms (trm ≤ trl). 

4.2.8.3 Ph¬ng ph¸p ®o 

S¬ ®å ®o xem môc 4.2.9.3.2, h×nh 13. 
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Thñ tôc ®o nh sau: 

a) Nèi m¸y ph¸t víi bé t¸ch sãng RF vµ bé ph©n biÖt ®o th«ng qua bé suy 
hao c«ng suÊt thÝch øng. Suy hao ®îc chän sao cho ®Çu vµo cña bé ph©n 
biÖt ®o ®îc b¶o vÖ chèng qu¸ t¶i vµ bé khuÕch ®¹i h¹n chÕ cña bé ph©n 

biÖt ®o ho¹t ®éng ®óng trong d¶i giíi h¹n víi ®iÒu kiÖn c«ng suÊt sãng 

mang cña m¸y ph¸t (tríc suy hao) vît qu¸ 1 mW. M¸y hiÖn sãng cã 
nhí 2 tia (hoÆc m¸y ghi qu¸ ®é) ghi l¹i biªn ®é qu¸ ®é tõ bé t¸ch sãng 

theo thang logarit vµ ghi l¹i tÇn sè qu¸ ®é tõ bé ph©n biÖt. 

Cã thÓ sö dông mét c«ng t¾c ®Ó ®¶m b¶o r»ng thêi ®iÓm quÐt cña m¸y 
hiÖn sãng b¾t ®Çu ngay sau khi “t¾t m¸y ph¸t”. S¬ ®å ®o nh trong h×nh 13 
môc 4.2.9.3.2. 

M¸y ph©n tÝch phæ vµ m¸y hiÖn sãng cã nhí/bé ph©n biÖt còng cã thÓ 
®îc sö dông. 

b) C¸c ®êng cña m¸y hiÖn sãng ®îc hiÖu chuÈn theo c«ng suÊt vµ tÇn sè 
(trôc y) vµ theo thêi gian (trôc x) b»ng c¸ch thay thÕ m¸y ph¸t vµ t¶i b»ng 

bé t¹o tÝn hiÖu. 

c) Thêi gian khö ho¹t m¸y ph¸t ®îc ®o b»ng c¸ch ®äc trùc tiÕp trªn m¸y 
hiÖn sãng trong khi m¸y ph¸t kh«ng sö dông ®iÒu chÕ lµ tèt nhÊt. 

4.2.9 Qu¸ ®é cña m¸y ph¸t 

4.2.9.1 §Þnh nghÜa 

Qu¸ ®é cña m¸y ph¸t lµ sù phô thuéc theo thêi gian cña tÇn sè m¸y ph¸t, c«ng 
suÊt vµ phæ khi bËt vµ t¾t c«ng suÊt RF ®Çu ra. 

C«ng suÊt, tÇn sè, dung sai tÇn sè vµ thêi gian qu¸ ®é ®îc quy ®Þnh nh sau: 

§ Po: C«ng suÊt danh ®Þnh; 

§ Pc: C«ng suÊt tr¹ng th¸i æn ®Þnh; 

§ Pa: C«ng suÊt qu¸ ®é cña kªnh l©n cËn. §ã lµ c«ng suÊt qu¸ ®é trong c¸c 

kªnh l©n cËn do bËt vµ t¾t m¸y ph¸t (môc 4.2.9.3.3). 

§ Fo: TÇn sè sãng mang danh ®Þnh; 

§ Fc: TÇn sè sãng mang ë tr¹ng th¸i æn ®Þnh; 

§ df: LÖch tÇn sè (so víi Fc) hoÆc sai sè tÇn sè (tuyÖt ®èi ) (môc 4.2.1.1) cña 

m¸y ph¸t; 

§ dfe: Giíi h¹n sai sè tÇn sè (df) ë tr¹ng th¸i æn ®Þnh (môc 4.2.5.2); 
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§ dfo: Giíi h¹n ®é lÖch tÇn sè (df) b»ng 1 kHz. NÕu kh«ng thÓ t¾t ®iÒu chÕ 

m¸y ph¸t th× ph¶i céng thªm mét nöa kho¶ng c¸ch kªnh; 

§ dfc: Giíi h¹n ®é lÖch tÇn sè (df) qu¸ ®é, b»ng mét nöa kho¶ng c¸ch kªnh; 

trong khi ®é lÖch tÇn sè nhá h¬n dfc, tÇn sè sãng mang vÉn n»m trong ph¹m 

vi cña kªnh Ên ®Þnh. NÕu kh«ng thÓ thùc hiÖn t¾t ®iÒu chÕ m¸y ph¸t th× 

céng thªm mét nöa kho¶ng c¸ch kªnh; 

§ Txon: Thêi ®iÓm bËt m¸y ph¸t; 

§ ton: Thêi ®iÓm khi c«ng suÊt mang (®o ®îc ë ®Çu ra m¸y ph¸t) vît qu¸  

Pc - 30 dB; 

§ tp: Kho¶ng thêi gian b¾t ®Çu tõ thêi ®iÓm ton vµ kÕt thóc khi c«ng suÊt ®¹t 

møc Pc - 6 dB; 

§ ta: Thêi gian kÝch ho¹t m¸y ph¸t nh ®Þnh nghÜa trong môc 4.2.7; 

§ tam: Gi¸ trÞ ®o ®îc cña ta; 

§ tal: Giíi h¹n cña tam nh trong môc 4.2.7.2; 

§ Txoff: Thêi ®iÓm t¾t m¸y ph¸t; 

§ Toff: Thêi ®iÓm khi c«ng suÊt mang xuèng thÊp h¬n Pc - 30 dB; 

§ td: Kho¶ng thêi gian b¾t ®Çu khi c«ng suÊt xuèng thÊp h¬n Pc - 6 dB vµ kÕt 

thóc ë thêi ®iÓm toff. 

§ tr: Thêi gian khö ho¹t m¸y ph¸t nh ®Þnh nghÜa trong môc 4.2.8 (sau thêi 

gian khö ho¹t nµy, c«ng suÊt gi÷ ë møc thÊp h¬n Pc - 50 dB); 

§ trm: Gi¸ trÞ ®o ®îc cña tr; 

§ trl: Giíi h¹n trm nh trong môc 4.2.8.2. 

NÕu sö dông bé tæng hîp vµ/hoÆc hÖ thèng m¹ch vßng kho¸ pha (PLL) ®Ó x¸c 

®Þnh tÇn sè m¸y ph¸t th× m¸y ph¸t ph¶i bÞ t¾t khi mÊt ®ång bé hoÆc, trong trêng 

hîp PLL, khi hÖ thèng m¹ch vßng kh«ng khãa ®îc. 

4.2.9.2 Giíi h¹n 

4.2.9.2.1 MiÒn thêi gian cña c«ng suÊt vµ tÇn sè 

H×nh 10, 11 vµ 12 m« t¶ c¸c thêi ®iÓm, tÇn sè vµ c«ng suÊt nh ®Þnh nghÜa 

trong c¸c môc 4.2.7.1, 4.2.8.1 vµ 4.2.9.1. 
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C¸c giíi h¹n dùa vµo t¸c ®éng thùc tÕ cña thiÕt bÞ

C¸c giíi h¹n cè ®Þnh

C«ng suÊt

Pc + 1,5 dB P0 + 1,5 dB

Pc
Pc - 1 dB

Pc - 6 dB

Pc - 30 dB

Txon

RF

TÇn sè

tp

ton tam tal
Thêi gian

P0

P0 - 1,5 dB

Fc + df

Kªnh l©n cËn

c

Fc + 1 kHz

Fc

Fc - 1 kHz

Fc - dfc

F0 + dfe

F0 - dfe

F0
Thêi gian

df0

BËt

Kªnh l©n cËn

Kªnh

 

 

H×nh 10: Thêi gian kÝch ho¹t m¸y ph¸t theo môc 4.2.7.1 a) vµ qu¸ ®é khi bËt m¸y 
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C¸c giíi h¹n dùa vµo t¸c ®éng thùc tÕ cña thiÕt bÞ

C¸c giíi h¹n cè ®Þnh

C«ng suÊt

Pc + 1,5 dB P0 + 1,5 dB

Pc
Pc - 1 dB

Pc - 6 dB

Pc - 30 dB

Txon

RF

TÇn sè

tp

ton tam tal
Thêi gian

P0

P0 - 1,5 dB

Fc + dfc

Fc + 1 kHz

Fc

Fc - 1 kHz

Fc - dfc

F0 + dfe

F0 - dfe

F0
Thêi gian

df0

BËt

Kªnh l©n cËn

Kªnh

Kªnh l©n cËn

 
 
 

H×nh 11: Thêi gian kÝch ho¹t m¸y ph¸t theo môc 4.2.7.1 b) vµ qu¸ ®é khi bËt m¸y 
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C¸c giíi h¹n dùa vµo t¸c ®éng thùc tÕ cña thiÕt bÞ

C¸c giíi h¹n cè ®Þnh

C«ng suÊt

Pc + 1,5 dB
Pc
Pc - 1 dB

Pc - 6 dB

Pc - 30 dB

Txoff

RF

TÇn sè

td

df0

Pc - 50 dB

T?t
toff trm trl Thêi gian

P0 + 1,5 dB

P0
P0 - 1,5 dB

P0 - 50 dB

Pc - 50 dB

Thêi gian

Fc + dfc

Fc + 1 kHz

Fc

Fc - 1 kHz

Fc - dfc

Txoff F0 + dfe

F0 - dfe

F0

Kªnh l©n cËn

Kªnh

Kªnh l©n cËn

 
 

 

H×nh 12: Thêi gian khö ho¹t m¸y ph¸t theo môc 4.2.8.1 vµ qu¸ ®é khi t¾t m¸y 

C¸c ®å thÞ c«ng suÊt sãng mang (dÉn) vµ tÇn sè sãng mang theo thêi gian 
(gåm mét sè ®iÓm qu¸ ®é phï hîp) ph¶i ®îc ghi trong b¸o c¸o ®o. 
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T¹i thêi ®iÓm bÊt kú khi c«ng suÊt sãng mang lín h¬n Pc - 30 dB, tÇn sè sãng 
mang ph¶i duy tr× trong ph¹m vi nöa kho¶ng c¸ch kªnh (dfc) so víi tÇn sè sãng 
mang ë tr¹ng th¸i æn ®Þnh (Fc). 

 §é dèc cña c¸c ®å thÞ “c«ng suÊt theo thêi gian” øng víi c¶ thêi gian kÝch 
ho¹t vµ khö ho¹t, ph¶i tho¶ m·n: 

- tp ≥ 0,20 ms vµ td ≥ 0,20 ms, ®èi víi c¶ thêi gian kÝch ho¹t vµ khö ho¹t; 

- Trong kho¶ng gi÷a ®iÓm Pc – 30 dB vµ ®iÓm Pc – 6 dB (®èi víi c¶ thêi gian 
kÝch ho¹t vµ khö ho¹t), ®é dèc ph¶i kh«ng ®îc thay ®æi. 

4.2.9.2.2 C«ng suÊt qu¸ ®é ë kªnh l©n cËn 

- §èi víi c¸c kho¶ng c¸ch kªnh 25 kHz, c«ng suÊt qu¸ ®é trong c¸c kªnh l©n 
cËn kh«ng ®îc lín h¬n -60 dB so víi c«ng suÊt sãng mang (dÉn) cña m¸y 
ph¸t (tÝnh theo decibel t¬ng ®èi so víi c«ng suÊt sãng mang (dBc)) mµ 

kh«ng nhÊt thiÕt ph¶i thÊp h¬n 2 µW (-27,0 dBm); 

- §èi víi kho¶ng c¸ch kªnh 12,5 kHz, c«ng suÊt qu¸ ®é trong c¸c kªnh l©n 
cËn kh«ng ®îc lín h¬n -50 dB so víi c«ng suÊt sãng mang (dÉn) cña m¸y 

ph¸t (theo dBc) mµ kh«ng nhÊt thiÕt ph¶i thÊp h¬n 2 µW (-27,0 dBm). 

4.2.9.3 Ph¬ng ph¸p ®o 

C¸c thêi ®iÓm qu¸ ®é (c¸c trêng hîp chuyÓn m¹ch bËt vµ t¾t) vµ c¸c ®é lÖch 
tÇn sè trong nh÷ng thêi ®iÓm nµy cã thÓ ®îc ®o b»ng m¸y ph©n tÝch phæ vµ bé 
ph©n biÖt ®o mµ tho¶ m·n c¸c yªu cÇu ®îc nªu trong môc 4.2.9.3.2. 

C«ng suÊt, lµm gi¶m ho¹t ®éng ë c¸c kªnh l©n cËn, cã thÓ ®îc ®o b»ng c¸ch 
sö dông m¸y ®o c«ng suÊt qu¸ ®é phï hîp mµ tho¶ m·n c¸c yªu cÇu cña môc 
4.2.9.3.4. 

4.2.9.3.1 §o miÒn thêi gian cña c«ng suÊt vµ tÇn sè 

NÕu cã thÓ, ph¶i thùc hiÖn phÐp ®o víi m¸y ph¸t kh«ng sö dông ®iÒu chÕ. NÕu 
kh«ng, phÐp ®o ®îc thùc hiÖn víi m¸y ph¸t cã sö dông ®iÒu chÕ vµ ph¶i ghi l¹i 
®iÒu nµy trong b¸o c¸o ®o. 

Nèi m¸y ph¸t theo s¬ ®å nh h×nh 13. 

KiÓm tra viÖc hiÖu chuÈn thiÕt bÞ ®o. §Çu ra m¸y ph¸t ®îc nèi víi ®Çu vµo 
m¸y ph©n tÝch phæ vµ bé ph©n biÖt ®o th«ng qua c¸c bé suy hao c«ng suÊt vµ bé 
chia c«ng suÊt. 

Gi¸ trÞ cña bé suy hao c«ng suÊt ®îc lùa chän sao cho ®Çu vµo cña thiÕt bÞ ®o 
®îc b¶o vÖ chèng qu¸ t¶i vµ bé khuÕch ®¹i h¹n chÕ cña bé ph©n biÖt ®o ho¹t ®éng 
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chÝnh x¸c trong d¶i giíi h¹n khi ®¹t ®îc c¸c ®iÒu kiÖn c«ng suÊt trong môc 
4.2.9.1. 

M¸y ph©n tÝch phæ ®îc thiÕt lËp ®Ó ®o vµ hiÓn thÞ c«ng suÊt theo thêi gian 
(“chÕ ®é zero span”). 

HiÖu chuÈn bé ph©n biÖt ®o. §iÒu nµy ®îc thùc hiÖn b»ng c¸ch cÊp c¸c ®iÖn 
¸p RF tõ bé t¹o tÝn hiÖu víi c¸c ®é lÖch tÇn sè x¸c ®Þnh so víi tÇn sè danh ®Þnh cña 
m¸y ph¸t. 

Sö dông thiÕt bÞ thÝch hîp ®Ó t¹o ra xung kÝch cho thiÕt bÞ ®o khi bËt vµ t¾t 
m¸y ph¸t. 

Cã thÓ gi¸m s¸t viÖc bËt vµ t¾t c«ng suÊt RF. 

§iÖn ¸p ë ®Çu ra bé ph©n biÖt ®o ph¶i ®îc ghi l¹i theo hµm thêi gian t¬ng 
øng víi møc c«ng suÊt trªn bé nhí hoÆc bé ghi qu¸ ®é. §iÖn ¸p nµy lµ sè ®o ®é 
lÖch tÇn sè. C¸c kho¶ng thêi gian trong qu¸ ®é tÇn sè cã thÓ ®îc ®o b»ng c¸ch sö 
dông gèc thêi gian cña thiÕt bÞ nhí. §Çu ra cña bé ph©n biÖt ®o chØ cã hiÖu lùc sau 
ton vµ tríc toff. 

4.2.9.3.2 S¬ ®å ®o vµ c¸c ®Æc tÝnh cña bé ph©n biÖt ®o 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

H×nh 13: S¬ ®å ®o qu¸ ®é c«ng suÊt vµ tÇn sè cña m¸y ph¸t  
trong thêi gian kÝch ho¹t vµ khö ho¹t m¸y ph¸t 

Bé ph©n biÖt ®o cã thÓ gåm mét bé trén vµ mét bé dao ®éng néi (t¹o tÇn sè 
phô) ®Ó biÕn ®æi tÇn sè m¸y ph¸t ®o ®îc thµnh tÇn sè cÊp cho bé khuÕch ®¹i h¹n 
chÕ (b¨ng réng) vµ bé ph©n biÖt b¨ng réng kÕt hîp: 

- Bé ph©n biÖt ®o ph¶i ®ñ nh¹y ®Ó ®o c¸c tÝn hiÖu vµo gi¶m tíi Pc - 30 dB; 

M¸y ph¸t 
cÇn ®o 

Bé suy hao 
c«ng suÊt 

Bé kÝch 

Bé t¸ch RF hoÆc 
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- Bé ph©n biÖt ®o ph¶i ®ñ nhanh ®Ó hiÓn thÞ c¸c ®é lÖch tÇn sè (kho¶ng  
100 kHz/100 ms); 

- §Çu ra bé ph©n biÖt ®o ph¶i ®îc ghÐp ®iÖn mét chiÒu. 

4.2.9.3.3 §o c«ng suÊt qu¸ ®é kªnh l©n cËn 

M¸y ph¸t cÇn ®o ®îc nèi víi “thiÕt bÞ ®o c«ng suÊt qu¸ ®é kªnh l©n cËn” 
th«ng qua bé suy hao c«ng suÊt nh m« t¶ trong môc 4.2.9.3.4 ®Ó cã møc vµo phï 
hîp (gi÷a 0 dBm vµ -10 dBm khi c«ng suÊt m¸y ph¸t lµ Pc). 

NÕu cã thÓ ®îc ph¶i thùc hiÖn phÐp ®o víi m¸y ph¸t kh«ng sö dông ®iÒu chÕ. 
NÕu kh«ng, phÐp ®o ®îc thùc hiÖn víi m¸y ph¸t cã sö dông ®iÒu chÕ vµ ph¶i ghi 
l¹i ®iÒu nµy trong b¸o c¸o ®o. 

Thñ tôc ®o nh sau: 

a) M¸y ph¸t ph¶i cã møc c«ng suÊt sãng mang danh ®Þnh cùc ®¹i, ë c¸c ®iÒu 
kiÖn ®o kiÓm b×nh thêng (môc 5.1.1.1); 

b) §iÒu chØnh “m¸y ®o c«ng suÊt qu¸ ®é” ®Ó thu ®îc ®¸p øng cùc ®¹i; 

§©y lµ møc chuÈn 0 dBc; 

Sau ®ã t¾t m¸y ph¸t. 

c) §iÒu chØnh “m¸y ®o c«ng suÊt qu¸ ®é” khái tÇn sè sãng mang ®Ó ®¸p øng  
-6 dB cña nã mµ gÇn nhÊt víi tÇn sè sãng mang cña m¸y ph¸t ®îc dÞch 
chuyÓn so víi tÇn sè sãng mang nh trong b¶ng 5; 

B¶ng 5: DÞch chuyÓn tÇn sè 

Kho¶ng c¸ch kªnh (kHz) DÞch chuyÓn (kHz) 
12,5 8,25 
25 17 

 
d) BËt m¸y ph¸t; 

e) Sö dông m¸y ph©n tÝch phæ ®Ó ghi l¹i ®êng bao cña c«ng suÊt qu¸ ®é 
theo thêi gian (thêi kho¶ng 50 ms). C«ng suÊt ®êng bao ®Ønh qu¸ ®é 
®îc tÝnh theo dBc; 

f) T¾t m¸y ph¸t; 

g) Sö dông m¸y ph©n tÝch phæ ®Ó ghi l¹i ®êng bao cña c«ng suÊt qu¸ ®é 
theo thêi gian (thêi kho¶ng 50 ms). C«ng suÊt ®êng bao ®Ønh qu¸ ®é 
®îc tÝnh theo dBc; 

h) LÆp l¹i c¸c bíc d) ®Õn g) n¨m lÇn vµ ghi l¹i ®¸p øng lín nhÊt trong c¸c 
®iÒu kiÖn “bËt” vµ “t¾t”; 
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i) LÆp l¹i c¸c bíc c) ®Õn h) víi “thiÕt bÞ ®o c«ng suÊt qu¸ ®é” ®îc ®iÒu 
chØnh tíi biªn kh¸c cña sãng mang; 

j) C«ng suÊt qu¸ ®é kªnh l©n cËn trong c¸c thêi gian kÝch ho¹t vµ khö ho¹t lµ 
gi¸ trÞ cao nhÊt trong c¸c gi¸ trÞ ®îc ghi ë bíc h). 

Ghi l¹i gi¸ trÞ nµy. 

4.2.9.3.4 C¸c ®Æc tÝnh cña m¸y ®o c«ng suÊt qu¸ ®é kªnh l©n cËn 
 
 
 
 
 
 
 
 
 
 
 

H×nh 14: S¬ ®å ®o thiÕt bÞ ®o c«ng suÊt qu¸ ®é kªnh l©n cËn 

Yªu cÇu ®èi víi thiÕt bÞ ®o c«ng suÊt qu¸ ®é kªnh l©n cËn nh sau: 

Bé trén: Bé trén ®ièt c©n b»ng 50 Ω; víi møc ®é dao ®éng néi phï hîp, vÝ dô 
+7 dB; 

Bé läc kªnh l©n cËn: thÝch øng 50 Ω; 

M¸y ph©n tÝch phæ: d¶i th«ng 100 kHz, t¸ch sãng ®Ønh hoÆc ®o c«ng suÊt/thêi 
gian. 

4.3 C¸c yªu cÇu ®èi víi m¸y thu 

4.3.1 §é nh¹y (sè liÖu hoÆc b¶n tin) 

4.3.1.1 §Þnh nghÜa 

§é nh¹y kh¶ dông cùc ®¹i (sè liÖu hay b¶n tin, dÉn) lµ møc tÝn hiÖu nhá nhÊt 
(emf) cña sãng mang ë ®Çu vµo m¸y thu mµ sau khi gi¶i ®iÒu chÕ nhËn ®îc tÝn 
hiÖu sè víi mét tû sè lçi bit lµ 10-2 hoÆc mét tû lÖ b¶n tin ®óng lµ 80%. TÝn hiÖu 
sãng mang nµy ph¶i cã tÇn sè lµ tÇn sè danh ®Þnh cña m¸y thu vµ ®îc ®iÒu chÕ 
b»ng tÝn hiÖu ®o kiÓm b×nh thêng (môc B.2). 

4.3.1.2 Giíi h¹n 

§é nh¹y kh¶ dông cùc ®¹i (emf):  

- ë c¸c ®iÒu kiÖn ®o b×nh thêng kh«ng ®îc vît qu¸: +3,0 dBµV vµ  

- ë c¸c ®iÒu kiÖn ®o tíi h¹n kh«ng ®îc vît qu¸: +9,0 dBµV. 

KÝch 
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4.3.1.3 Ph¬ng ph¸p ®o 

4.3.1.3.1 Ph¬ng ph¸p ®o víi c¸c dßng bit liªn tôc 
 
 
 
 
 

 

H×nh 15: S¬ ®å ®o 

Thñ tôc ®o nh sau: 

a) §a mét tÝn hiÖu cã tÇn sè b»ng tÇn sè danh ®Þnh cña m¸y thu, ®îc ®iÒu chÕ 
b»ng tÝn hiÖu ®o kiÓm b×nh thêng D-M2 (môc B.2) tíi ®Çu vµo m¸y thu; 

b) MÉu bit cña tÝn hiÖu ®iÒu chÕ ®îc so s¸nh víi mÉu bit thu ®îc ë m¸y thu 
sau khi gi¶i ®iÒu chÕ (xem thªm môc B.4); 

c) §iÒu chØnh søc ®iÖn ®éng cña tÝn hiÖu ®Çu vµo m¸y thu cho ®Õn khi tû sè 
lçi bit lµ 10-2 hoÆc tèt h¬n (khi gi¸ trÞ 10-2 kh«ng thÓ ®¹t ®îc chÝnh x¸c, 
ph¶i tÝnh ®Õn gi¸ trÞ cña ®é kh«ng ®¶m b¶o ®o). 

d) §é nh¹y kh¶ dông cùc ®¹i lµ søc ®iÖn ®éng cña tÝn hiÖu ®Çu vµo m¸y thu. 

Ghi l¹i gi¸ trÞ nµy. 

e) LÆp l¹i phÐp ®o ë c¸c ®iÒu kiÖn ®o kiÓm tíi h¹n (môc 5.1.1.2.1 vµ 5.1.1.2.2 
¸p dông ®ång thêi). 

4.3.1.3.2 Ph¬ng ph¸p ®o víi c¸c b¶n tin 
 
 
 
 
 
 

H×nh 16: S¬ ®å ®o 

Thñ tôc ®o nh sau: 

a) §a mét tÝn hiÖu cã tÇn sè b»ng tÇn sè danh ®Þnh cña m¸y thu, ®îc ®iÒu 
chÕ víi c¸c tÝn hiÖu ®o kiÓm b×nh thêng (môc B.2) (phï hîp víi chØ dÉn 
cña nhµ s¶n xuÊt vµ ®îc chÊp nhËn bëi phßng thö nghiÖm) tíi ®Çu vµo 
m¸y thu; 
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b) Møc tÝn hiÖu nµy ph¶i ®¶m b¶o sao cho thu ®îc tû sè b¶n tin ®óng nhá 
h¬n 10%. 

c) Sau ®ã ph¸t l¹i tÝn hiÖu ®o kiÓm b×nh thêng (môc B.2) kÓ c¶ khi b¶n tin 
thu ®îc lµ ®óng hay kh«ng ®óng. 

T¨ng møc tÝn hiÖu vµo 2 dB ®èi víi mçi trêng hîp kh«ng thu ®îc ®óng 
b¶n tin. 

Thñ tôc ®o ®îc lÆp l¹i cho ®Õn khi thu ®óng b¶n tin trong ba lÇn liªn tiÕp. 

Ghi l¹i møc tÝn hiÖu vµo. 

d) Gi¶m møc tÝn hiÖu vµo 1 dB vµ ghi l¹i gi¸ trÞ míi. 

Sau ®ã ph¸t tÝn hiÖu ®o kiÓm b×nh thêng (môc B.2) 20 lÇn. Trong mçi 
trêng hîp, nÕu kh«ng thu ®îc ®óng b¶n tin th× ph¶i t¨ng møc tÝn hiÖu 
vµo 1 dB vµ ghi l¹i gi¸ trÞ míi. 

NÕu thu ®îc ®óng b¶n tin th× kh«ng ®îc thay ®æi møc tÝn hiÖu vµo cho 
®Õn khi ba b¶n tin liªn tiÕp ®Òu thu ®îc ®óng. Trong trêng hîp nµy, 
gi¶m møc tÝn hiÖu vµo 1 dB vµ ghi l¹i gi¸ trÞ míi. 

Kh«ng ghi l¹i møc tÝn hiÖu vµo trõ khi cã sù thay ®æi møc tríc ®ã. 

e) §é nh¹y kh¶ dông cùc ®¹i lµ trung b×nh céng cña c¸c gi¸ trÞ (t¬ng øng 
víi tû lÖ b¶n tin ®óng lµ 80%) ®îc ghi l¹i trong c¸c bíc c) vµ d). 

Ghi l¹i gi¸ trÞ nµy. 

f) LÆp l¹i phÐp ®o ë c¸c ®iÒu kiÖn ®o kiÓm tíi h¹n (môc 5.1.1.2.1 vµ 5.1.1.2.2 
¸p dông ®ång thêi). 

4.3.2 TriÖt nhiÔu ®ång kªnh 

4.3.2.1 §Þnh nghÜa 

TriÖt nhiÔu ®ång kªnh lµ sè ®o kh¶ n¨ng cña m¸y thu ®Ó thu tÝn hiÖu mong 
muèn mµ kh«ng vît qu¸ ®é suy gi¶m cho tríc do sù xuÊt hiÖn cña tÝn hiÖu ®iÒu 
chÕ kh«ng mong muèn, c¶ hai tÝn hiÖu ®Òu cïng ë tÇn sè danh ®Þnh cña m¸y thu. 

4.3.2.2 Giíi h¹n 

Gi¸ trÞ cña tû sè triÖt nhiÔu ®ång kªnh, tÝnh theo dB, nh sau: 

- N»m trong kho¶ng -8,0 dB vµ 0 dB, ®èi víi c¸c kho¶ng c¸ch kªnh 25 kHz; 

- N»m trong kho¶ng -12,0 dB vµ 0 dB, ®èi víi c¸c kho¶ng c¸ch kªnh  
12,5 kHz. 

4.3.2.3 Ph¬ng ph¸p ®o 

4.3.2.3.1 Ph¬ng ph¸p ®o víi dßng bit liªn tôc 
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H×nh 17: S¬ ®å ®o 

 
Thñ tôc ®o nh sau: 

a) Nèi hai bé t¹o tÝn hiÖu (A vµ B) víi m¸y thu qua bé kÕt hîp (môc B.1); 

TÝn hiÖu mong muèn (tõ bé t¹o tÝn hiÖu A) ph¶i ë tÇn sè danh ®Þnh cña 
m¸y thu vµ ®îc ®iÒu chÕ víi c¸c tÝn hiÖu ®o kiÓm b×nh thêng D-M2 
(môc B.2). 

TÝn hiÖu kh«ng mong muèn (tõ bé t¹o tÝn hiÖu B) ph¶i ®îc ®iÒu chÕ víi 
tÝn hiÖu A-M3 (môc B.2). 

C¶ hai tÝn hiÖu vµo ph¶i ë tÇn sè danh ®Þnh cña m¸y thu cÇn ®o. 

b) §Çu tiªn, t¾t (trong khi vÉn duy tr× trë kh¸ng ®Çu ra) bé t¹o tÝn hiÖu B (tÝn 
hiÖu kh«ng mong muèn). 

§iÒu chØnh møc tÝn hiÖu mong muèn tõ bé t¹o tÝn hiÖu A cao h¬n møc giíi 
h¹n cña ®é nh¹y kh¶ dông cùc ®¹i (môc B.6) 3 dB, t¹i c¸c cæng vµo cña 

m¸y thu (nghÜa lµ cao h¬n 6 dB so víi 1 µV emf ë c¸c ®iÒu kiÖn ®o kiÓm 
b×nh thêng). 

c) Sau ®ã bËt bé t¹o tÝn hiÖu B vµ ®iÒu chØnh møc tÝn hiÖu kh«ng mong muèn 
cho tíi khi ®¹t ®îc tû sè lçi bit lµ 10-1 hoÆc xÊu h¬n. 

d) Ph¸t tÝn hiÖu ®o kiÓm b×nh thêng D-M2 trong khi quan s¸t tû sè lçi bit. 

e) Gi¶m møc tÝn hiÖu kh«ng mong muèn theo c¸c bíc 1 dB cho tíi khi ®¹t 
®îc tû sè lçi bit lµ 10-2 hoÆc tèt h¬n. Ghi l¹i møc tÝn hiÖu kh«ng mong 
muèn. 

f) Víi mçi tÇn sè cña tÝn hiÖu kh«ng mong muèn, tû sè triÖt nhiÔu ®ång kªnh 
ph¶i ®îc biÓu diÔn lµ tû sè (tÝnh theo dB) cña møc tÝn hiÖu kh«ng mong 
muèn trªn møc tÝn hiÖu mong muèn, ë ®Çu vµo m¸y thu. 

Ghi l¹i tû sè nµy. 
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g) LÆp l¹i phÐp ®o víi sù dÞch chuyÓn tÝn hiÖu kh«ng mong muèn ±12% 
kho¶ng c¸ch kªnh. 

h) TriÖt nhiÔu ®ång kªnh cña thiÕt bÞ cÇn ®o lµ gi¸ trÞ thÊp nhÊt trong 3 gi¸ trÞ 
®îc tÝnh trong bíc f) vµ ®îc tÝnh theo dB. 

4.3.2.3.2 Ph¬ng ph¸p ®o víi c¸c b¶n tin 
 
 
 
 
 
 
 
 
 

H×nh 18: S¬ ®å ®o 

Thñ tôc ®o nh sau: 

a) Nèi hai bé t¹o tÝn hiÖu (A vµ B) víi m¸y thu qua bé kÕt hîp (môc B.1); 

TÝn hiÖu mong muèn (tõ bé t¹o tÝn hiÖu A) ph¶i ë tÇn sè danh ®Þnh cña 
m¸y thu vµ ®îc ®iÒu chÕ víi c¸c tÝn hiÖu ®o kiÓm b×nh thêng (môc B.2). 

TÝn hiÖu kh«ng mong muèn (tõ bé t¹o tÝn hiÖu B) ph¶i ®îc ®iÒu chÕ víi 
tÝn hiÖu A-M3 (môc B.2). 

C¶ hai tÝn hiÖu vµo ph¶i ë tÇn sè danh ®Þnh cña m¸y thu cÇn ®o. 

b) §Çu tiªn, t¾t (trong khi vÉn duy tr× trë kh¸ng ®Çu ra) bé t¹o tÝn hiÖu B (tÝn 
hiÖu kh«ng mong muèn). 

§iÒu chØnh møc tÝn hiÖu mong muèn tõ bé t¹o tÝn hiÖu A cho ®Õn khi cao 
h¬n møc giíi h¹n cña ®é nh¹y kh¶ dông cùc ®¹i (môc B.6) 3 dB, t¹i c¸c 

cæng vµo cña m¸y thu (nghÜa lµ cao h¬n 6 dB so víi 1 µV emf ë c¸c ®iÒu 
kiÖn ®o kiÓm b×nh thêng). 

c) Sau ®ã bËt bé t¹o tÝn hiÖu B vµ ®iÒu chØnh møc tÝn hiÖu kh«ng mong muèn 
cho tíi khi ®¹t ®îc tû sè b¶n tin ®óng thÊp h¬n 10%. 

d) Ph¸t l¹i tÝn hiÖu ®o kiÓm b×nh thêng (môc B.2) khi quan s¸t trong mçi 
trêng hîp kÓ c¶ khi thu ®óng b¶n tin hay kh«ng. 

Gi¶m møc tÝn hiÖu kh«ng mong muèn 2 dB trong mçi trêng hîp mµ 
kh«ng thu ®îc ®óng b¶n tin. 
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LÆp l¹i thñ tôc cho ®Õn khi thu ®îc ®óng b¶n tin trong ba lÇn liªn tiÕp. 
Sau ®ã ghi l¹i møc cña tÝn hiÖu vµo. 

e) T¨ng møc tÝn hiÖu kh«ng mong muèn 1 dB vµ ghi l¹i gi¸ trÞ míi. 

Sau ®ã ph¸t tÝn hiÖu ®o kiÓm b×nh thêng (môc B.2) 20 lÇn. Trong mçi 
trêng hîp, nÕu kh«ng thu ®îc ®óng b¶n tin th× ph¶i t¨ng møc tÝn hiÖu 
vµo 1 dB vµ ghi l¹i gi¸ trÞ míi. 

Kh«ng ghi l¹i møc tÝn hiÖu vµo trõ khi cã sù thay ®æi møc tríc ®ã. 

Ghi l¹i trung b×nh céng cña c¸c gi¸ trÞ (t¬ng øng víi tû lÖ b¶n tin ®óng lµ 
80%) trong c¸c bíc d) vµ e). 

f) Víi mçi tÇn sè cña tÝn hiÖu kh«ng mong muèn, tû sè triÖt nhiÔu ®ång kªnh 
ph¶i ®îc biÓu diÔn lµ tû sè (tÝnh theo dB) cña møc trung b×nh ®îc ghi l¹i 
ë bíc e) trªn møc tÝn hiÖu mong muèn, ë ®Çu vµo m¸y thu. 

Ghi l¹i tû sè nµy. 

g) LÆp l¹i phÐp ®o víi sù dÞch chuyÓn tÝn hiÖu kh«ng mong muèn ±12% 
kho¶ng c¸ch kªnh. 

h) TriÖt nhiÔu ®ång kªnh cña thiÕt bÞ cÇn ®o lµ gi¸ trÞ thÊp nhÊt trong 3 gi¸ trÞ 
®îc tÝnh trong bíc f) vµ ®îc tÝnh theo dB. 

4.3.3 §é chän läc kªnh l©n cËn 

4.3.3.1 §Þnh nghÜa 

§é chän läc kªnh l©n cËn lµ sè ®o kh¶ n¨ng cña m¸y thu khi thu tÝn hiÖu 
mong muèn mµ kh«ng vît qu¸ ®é suy gi¶m cho tríc do cã tÝn hiÖu kh«ng mong 
muèn ë tÇn sè c¸ch tÇn sè cña tÝn hiÖu mong muèn mét kho¶ng c¸ch b»ng ®é ph©n 
c¸ch kªnh l©n cËn cña thiÕt bÞ. 

4.3.3.2 Giíi h¹n 

§é chän läc kªnh l©n cËn ®èi víi c¸c kho¶ng c¸ch kªnh kh¸c nhau kh«ng 
®îc thÊp h¬n c¸c gi¸ trÞ trong b¶ng 6. 

B¶ng 6: §é chän läc kªnh l©n cËn 

Kho¶ng c¸ch kªnh  

12,5 kHz 25 kHz 
C¸c ®iÒu kiÖn ®o b×nh thêng 60,0 dB 70,0 dB 
C¸c ®iÒu kiÖn ®o tíi h¹n 50,0 dB 60,0 dB 

4.3.3.3 Ph¬ng ph¸p ®o 

4.3.3.3.1 Ph¬ng ph¸p ®o víi dßng bit liªn tôc 
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H×nh 19: S¬ ®å ®o 

Thñ tôc ®o nh sau: 

a) Nèi hai bé t¹o tÝn hiÖu (A vµ B) víi m¸y thu qua bé kÕt hîp (môc B.1); 

TÝn hiÖu mong muèn (tõ bé t¹o tÝn hiÖu A) ph¶i ë tÇn sè danh ®Þnh cña m¸y 
thu vµ ®îc ®iÒu chÕ víi tÝn hiÖu ®o kiÓm b×nh thêng D-M2 (môc B.2). 

TÝn hiÖu kh«ng mong muèn (tõ bé t¹o tÝn hiÖu B) ph¶i ®îc ®iÒu chÕ víi 
tÝn hiÖu A-M3 (môc B.2) vµ cã tÇn sè b»ng tÇn sè cña kªnh n»m kÒ trªn 
kªnh cña tÝn hiÖu mong muèn. 

b) §Çu tiªn, t¾t (trong khi vÉn duy tr× trë kh¸ng ®Çu ra) bé t¹o tÝn hiÖu B (tÝn 
hiÖu kh«ng mong muèn). 

§iÒu chØnh møc tÝn hiÖu mong muèn tõ bé t¹o tÝn hiÖu A cho ®Õn khi cao 
h¬n møc giíi h¹n cña ®é nh¹y kh¶ dông cùc ®¹i môc B.6 (d÷ liÖu hoÆc  
b¶n tin) 3 dB, t¹i c¸c cæng vµo cña m¸y thu (nghÜa lµ cao h¬n 6 dB so víi  

1 µV emf ë c¸c ®iÒu kiÖn ®o kiÓm b×nh thêng). 

c) Sau ®ã bËt bé t¹o tÝn hiÖu B vµ ®iÒu chØnh møc tÝn hiÖu kh«ng mong muèn 
cho tíi khi ®¹t ®îc tû sè lçi bit lµ 10-1 hoÆc xÊu h¬n. 

d) Ph¸t tÝn hiÖu ®o kiÓm b×nh thêng D-M2 trong khi quan s¸t tû sè lçi bit. 

e) Gi¶m møc tÝn hiÖu kh«ng mong muèn theo c¸c bíc 1 dB cho tíi khi ®¹t 
®îc tû sè lçi bit lµ 10-2 hoÆc tèt h¬n. Ghi l¹i møc tÝn hiÖu kh«ng  
mong muèn. 

f) Víi mçi kªnh l©n cËn, ®é chän läc ph¶i ®îc biÓu diÔn lµ tû sè (tÝnh theo 
dB) cña møc tÝn hiÖu kh«ng mong muèn trªn møc tÝn hiÖu mong muèn, ë 
®Çu vµo m¸y thu. 

Ghi l¹i tû sè nµy. 

g) LÆp l¹i phÐp ®o víi tÝn hiÖu kh«ng mong muèn ë tÇn sè cña kªnh l©n cËn 
mµ cã tÇn sè thÊp h¬n tÇn sè kªnh cña tÝn hiÖu mong muèn. 
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h) §é chän läc kªnh l©n cËn lµ gi¸ trÞ thÊp h¬n trong hai gi¸ trÞ ®o ®îc trong 
c¸c kªnh l©n cËn cña kªnh ®ang thu (xem bíc f) ë trªn). 

i) LÆp l¹i phÐp ®o ë c¸c ®iÒu kiÖn ®o tíi h¹n (môc 5.1.1.2.1 vµ 5.1.1.2.2 ¸p 
dông ®ång thêi) víi møc tÝn hiÖu mong muèn (nh x¸c ®Þnh trong môc 
B.6) t¨ng 6 dB. 

4.3.3.3.2 Ph¬ng ph¸p ®o víi c¸c b¶n tin 
 
 
 
 
 
 
 
 

 

H×nh 20: S¬ ®å ®o 

Thñ tôc ®o nh sau: 

a) Nèi hai bé t¹o tÝn hiÖu (A vµ B) víi m¸y thu qua bé kÕt hîp (môc B.1); 

TÝn hiÖu mong muèn (tõ bé t¹o tÝn hiÖu A) ph¶i ë tÇn sè danh ®Þnh cña 
m¸y thu vµ ®îc ®iÒu chÕ víi c¸c tÝn hiÖu ®o kiÓm b×nh thêng (môc B.2). 

TÝn hiÖu kh«ng mong muèn (tõ bé t¹o tÝn hiÖu B) ph¶i ®îc ®iÒu chÕ víi 
tÝn hiÖu A-M3 (môc B.2) vµ cã tÇn sè b»ng tÇn sè cña kªnh n»m kÒ trªn 
kªnh cña tÝn hiÖu mong muèn. 

b) §Çu tiªn, t¾t (trong khi vÉn duy tr× trë kh¸ng ®Çu ra) bé t¹o tÝn hiÖu B (tÝn 
hiÖu kh«ng mong muèn). 

§iÒu chØnh møc tÝn hiÖu mong muèn tõ bé t¹o tÝn hiÖu A cho ®Õn khi cao 
h¬n møc giíi h¹n cña ®é nh¹y kh¶ dông cùc ®¹i trong môc B.6 (d÷ liÖu 
hoÆc b¶n tin) 3 dB, t¹i c¸c cæng vµo cña m¸y thu (nghÜa lµ cao h¬n 6 dB so 
víi 1 µV emf ë c¸c ®iÒu kiÖn ®o kiÓm b×nh thêng). 

c) Sau ®ã bËt bé t¹o tÝn hiÖu B vµ ®iÒu chØnh møc tÝn hiÖu kh«ng mong muèn 
cho tíi khi ®¹t ®îc tû sè b¶n tin ®óng thÊp h¬n 10%. 

d) Ph¸t l¹i tÝn hiÖu ®o kiÓm b×nh thêng (môc B.2) khi quan s¸t trong mçi 
trêng hîp kÓ c¶ khi thu ®óng b¶n tin hay kh«ng. 

Gi¶m møc tÝn hiÖu kh«ng mong muèn 2 dB trong mçi trêng hîp mµ 
kh«ng thu ®îc ®óng b¶n tin. 

LÆp l¹i thñ tôc cho ®Õn khi thu ®îc ®óng b¶n tin trong ba lÇn liªn tiÕp. 
Sau ®ã ghi l¹i møc cña tÝn hiÖu vµo. 
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e) T¨ng møc tÝn hiÖu kh«ng mong muèn 1 dB vµ ghi l¹i gi¸ trÞ míi. 

Sau ®ã ph¸t tÝn hiÖu ®o kiÓm b×nh thêng (môc B.2) 20 lÇn. Trong mçi 
trêng hîp, nÕu kh«ng thu ®îc ®óng b¶n tin th× ph¶i gi¶m møc tÝn hiÖu 
kh«ng mong muèn 1 dB vµ ghi l¹i gi¸ trÞ míi. 

NÕu thu ®îc ®óng b¶n tin th× kh«ng ®îc thay ®æi møc tÝn hiÖu kh«ng 
mong muèn cho ®Õn khi ba b¶n tin liªn tiÕp ®Òu thu ®îc ®óng. Trong 
trêng hîp nµy, t¨ng møc tÝn hiÖu kh«ng mong muèn 1 dB vµ ghi l¹i gi¸ 
trÞ míi. 

Kh«ng ghi l¹i møc tÝn hiÖu vµo trõ khi cã sù thay ®æi møc tríc ®ã. 

Ghi l¹i trung b×nh céng cña c¸c gi¸ trÞ (t¬ng øng víi tû lÖ b¶n tin ®óng lµ 
80%) trong c¸c bíc d) vµ e). 

f) Víi mçi kªnh l©n cËn, ®é chän läc ph¶i ®îc biÓu diÔn lµ tû sè (tÝnh theo 
dB) cña møc trung b×nh ®îc ghi trong bíc e) trªn møc tÝn hiÖu mong 
muèn, ë ®Çu vµo m¸y thu. 

Ghi l¹i gi¸ trÞ nµy. 

g) LÆp l¹i phÐp ®o víi tÝn hiÖu kh«ng mong muèn ë tÇn sè cña kªnh l©n cËn 
n»m kÒ díi kªnh cña tÝn hiÖu mong muèn. 

h) §é chän läc kªnh l©n cËn cña thiÕt bÞ cÇn ®o lµ gi¸ trÞ thÊp h¬n trong hai 
gi¸ trÞ ®o ®îc ë c¸c kªnh l©n cËn cña kªnh ®ang thu (xem bíc f) ë trªn). 

i) LÆp l¹i phÐp ®o ë c¸c ®iÒu kiÖn ®o tíi h¹n (môc 5.1.1.2.1 vµ 5.1.1.2.2 ¸p 
dông ®ång thêi) víi møc tÝn hiÖu mong muèn (nh x¸c ®Þnh trong môc 
B.6) t¨ng 6 dB. 

4.3.4 TriÖt ®¸p øng gi¶ 

4.3.4.1 §Þnh nghÜa 

TriÖt ®¸p øng gi¶ lµ sè ®o kh¶ n¨ng cña m¸y thu khi thu tÝn hiÖu mong muèn 
mµ kh«ng vît qu¸ ®é suy gi¶m cho tríc do cã tÝn hiÖu kh«ng mong muèn ë bÊt 
kú tÇn sè nµo mµ cã ®¸p øng gi¶. 

4.3.4.2 Giíi h¹n 

T¹i tÇn sè bÊt kú c¸ch tÇn sè danh ®Þnh cña m¸y thu mét kho¶ng b»ng 2 
kho¶ng c¸ch kªnh hoÆc nhiÒu h¬n, triÖt ®¸p øng gi¶ kh«ng ®îc thÊp h¬n 70,0 dB. 

4.3.4.3 Ph¬ng ph¸p ®o 

4.3.4.3.1 Giíi thiÖu ph¬ng ph¸p ®o 

§Ó x¸c ®Þnh c¸c tÇn sè mµ cã ®¸p øng gi¶, ph¶i thùc hiÖn c¸c tÝnh to¸n sau: 
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a) TÝnh “d¶i tÇn giíi h¹n”: 

- D¶i tÇn giíi h¹n ®îc ®Þnh nghÜa lµ tÇn sè cña tÝn hiÖu dao ®éng néi 
(fLO) cÊp cho bé trén thø nhÊt cña m¸y thu céng hoÆc trõ tæng c¸c tÇn 
sè trung tÇn (fI1,…, fIn) vµ mét nöa d¶i tÇn cña c¸c kªnh cµi ®Æt s½n (sr) 
cña m¸y thu; 

- Do ®ã, tÇn sè fl cña d¶i tÇn giíi h¹n lµ: 

∑ ∑=

=

=

=
++≤≤−− nj

1j

nj

1j IjLOlIjLO 2

sr
fff

2

sr
ff  

b) TÝnh c¸c tÇn sè ngoµi d¶i tÇn giíi h¹n: 

- TÝnh c¸c tÇn sè mµ t¹i ®ã cã ®¸p øng gi¶ ë ngoµi d¶i tÇn giíi h¹n x¸c 
®Þnh trong bíc a) ®îc thùc hiÖn cho c¸c d¶i tÇn liªn quan cßn l¹i; 

- C¸c tÇn sè ngoµi d¶i tÇn giíi h¹n b»ng c¸c hµi cña tÝn hiÖu bé dao 
®éng néi (fLO) cÊp cho bé trén thø nhÊt cña m¸y thu céng hoÆc trõ tÇn 
sè trung tÇn thø nhÊt (fI1) cña m¸y thu; 

- Do ®ã c¸c tÇn sè cña nh÷ng ®¸p øng gi¶ nµy lµ: nfLO ± fI1, 

trong ®ã n lµ sè nguyªn lín h¬n hoÆc b»ng 2. 

PhÐp ®o ®¸p øng ¶nh thø nhÊt cña m¸y thu ®îc thùc hiÖn ®Çu tiªn ®Ó kiÓm tra 
viÖc tÝnh to¸n c¸c tÇn sè cã ®¸p øng gi¶. 

Víi c¸c tÝnh to¸n nh trong bíc a), b) ë trªn, nhµ s¶n xuÊt ph¶i c«ng bè tÇn 
sè cña m¸y thu, tÇn sè cña tÝn hiÖu dao ®éng néi (fLO) cÊp cho bé trén thø nhÊt cña 
m¸y thu, c¸c tÇn sè trung tÇn (fI1, fI2,…), vµ d¶i tÇn cña c¸c kªnh cµi ®Æt s½n (sr) cña 
m¸y thu. 

4.3.4.3.2 Ph¬ng ph¸p dß trong d¶i tÇn giíi h¹n 
 
 
 
 
 
 
 
 
 

H×nh 21: S¬ ®å ®o 
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Thñ tôc ®o nh sau: 

a) Nèi hai bé t¹o tÝn hiÖu (A vµ B) víi m¸y thu qua bé kÕt hîp (môc B.1). 

TÝn hiÖu mong muèn (tõ bé t¹o tÝn hiÖu A) ph¶i ë tÇn sè danh ®Þnh cña 
m¸y thu vµ ®îc ®iÒu chÕ víi tÝn hiÖu ®o kiÓm b×nh thêng (môc B.2). 

TÝn hiÖu kh«ng mong muèn (tõ bé t¹o tÝn hiÖu B) ph¶i ®îc ®iÒu chÕ víi 
tÝn hiÖu A-M3 (môc B.2). 

b) §Çu tiªn, t¾t (trong khi vÉn duy tr× trë kh¸ng ®Çu ra) bé t¹o tÝn hiÖu B (tÝn 
hiÖu kh«ng mong muèn). 

§iÒu chØnh møc tÝn hiÖu mong muèn tõ bé t¹o tÝn hiÖu A cho ®Õn khi cao 
h¬n møc giíi h¹n cña ®é nh¹y kh¶ dông cùc ®¹i (®îc x¸c ®Þnh trong môc 
B.6) 3 dB, t¹i c¸c cæng vµo cña m¸y thu (nghÜa lµ cao h¬n 6 dB so víi  

1 µV emf ë c¸c ®iÒu kiÖn ®o kiÓm b×nh thêng). 

Trong trêng hîp sö dông dßng bit liªn tôc, tû sè lçi bit cña m¸y thu sau 
khi gi¶i ®iÒu chÕ ph¶i ®îc ghi l¹i. 

c) Sau ®ã bËt bé t¹o tÝn hiÖu B vµ ®iÒu chØnh møc tÝn hiÖu kh«ng mong muèn 

tíi 86 dBµV t¹i c¸c cæng vµo m¸y thu. 

Thay ®æi tÇn sè cña bé t¹o tÝn hiÖu kh«ng mong muèn theo c¸c bíc  
5 kHz trong d¶i tÇn giíi h¹n (môc 4.3.4.3.1.a)) vµ theo c¸c tÇn sè ®îc 
tÝnh ngoµi d¶i tÇn giíi h¹n nµy (môc 4.3.4.3.1.b)). 

d) Ghi l¹i tÇn sè cña bÊt kú ®¸p øng gi¶ nµo mµ ph¸t hiÖn ®îc trong khi dß 
®Ó sö dông trong c¸c phÐp ®o ë c¸c môc 4.3.4.3.2 vµ 4.3.4.3.3. 

e) Trêng hîp kh«ng thÓ sö dông dßng bit liªn tôc th× cã thÓ sö dông mét 
ph¬ng ph¸p t¬ng tù. Khi ®ã thay cho viÖc nhËn ra ®¸p øng gi¶ do t¨ng tû 
sè lçi bit b»ng viÖc nhËn ra ®¸p øng gi¶ do gi¶m tû sè b¶n tin thµnh c«ng. 

4.3.4.3.3 Ph¬ng ph¸p ®o víi c¸c dßng bit liªn tôc 

S¬ ®å ®o nh trong h×nh 23. Thñ tôc ®o nh sau: 

a) Nèi hai bé t¹o tÝn hiÖu (A vµ B) víi m¸y thu qua bé kÕt hîp (môc B.1). 

TÝn hiÖu mong muèn (tõ bé t¹o tÝn hiÖu A) ph¶i ë tÇn sè danh ®Þnh cña m¸y 
thu vµ ®îc ®iÒu chÕ víi tÝn hiÖu ®o kiÓm b×nh thêng D-M2 (môc B.2). 

TÝn hiÖu kh«ng mong muèn (tõ bé t¹o tÝn hiÖu B) ph¶i ®îc ®iÒu chÕ víi 
tÇn sè 400 Hz vµ víi ®é lÖch 12% kho¶ng c¸ch kªnh (A-M3) (môc B.2), 
vµ ph¶i ë tÇn sè mµ cÇn kiÓm tra ®¸p øng gi¶. 

b) §Çu tiªn, t¾t (trong khi vÉn duy tr× trë kh¸ng ®Çu ra) bé t¹o tÝn hiÖu B (tÝn 
hiÖu kh«ng mong muèn). 
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§iÒu chØnh møc tÝn hiÖu mong muèn tõ bé t¹o tÝn hiÖu A cho ®Õn khi cao 
h¬n møc giíi h¹n cña ®é nh¹y kh¶ dông cùc ®¹i trong môc B.6 (d÷ liÖu 
hoÆc b¶n tin) 3 dB, t¹i c¸c cæng vµo cña m¸y thu (nghÜa lµ cao h¬n 6 dB so 

víi 1 µV emf ë c¸c ®iÒu kiÖn ®o kiÓm b×nh thêng). 

c) Sau ®ã bËt bé t¹o tÝn hiÖu B vµ ®iÒu chØnh møc tÝn hiÖu kh«ng mong muèn 
cho tíi khi ®¹t ®îc tû sè lçi bit lµ 10-1 hoÆc xÊu h¬n. 

d) Ph¸t tÝn hiÖu ®o kiÓm b×nh thêng D-M2 trong khi quan s¸t tû sè lçi bit. 

e) Gi¶m møc tÝn hiÖu kh«ng mong muèn theo c¸c bíc 1 dB cho tíi khi ®¹t 
®îc tû sè lçi bit lµ 10-2 hoÆc tèt h¬n. Ghi l¹i møc tÝn hiÖu kh«ng mong 
muèn. 

f) Víi mçi tÇn sè, triÖt ®¸p øng gi¶ ph¶i ®îc biÓu diÔn lµ tû sè (tÝnh theo 
dB) cña møc tÝn hiÖu kh«ng mong muèn trªn møc tÝn hiÖu mong muèn, ë 
®Çu vµo m¸y thu. 

Ghi l¹i tû sè nµy. 

g) LÆp l¹i phÐp ®o t¹i tÊt c¶ c¸c tÇn sè cã ®¸p øng gi¶ ®îc ph¸t hiÖn khi dß 
t×m trong “d¶i tÇn giíi h¹n” (môc 4.3.4.3.1.a)) vµ t¹i c¸c tÇn sè cã ®¸p øng 
gi¶ (môc 4.3.4.3.1.b)) ®îc tÝnh cho d¶i tÇn tõ fRx/3,2 hoÆc 30 MHz (chän 

sè lín h¬n) ®Õn 3,2 × fRx (fRx lµ tÇn sè danh ®Þnh cña m¸y thu). 

h) TriÖt ®¸p øng gi¶ cña thiÕt bÞ cÇn ®o lµ gi¸ trÞ thÊp nhÊt trong c¸c gi¸ trÞ 
®îc ghi ë bíc f). 

4.3.4.3.4 Ph¬ng ph¸p ®o víi c¸c b¶n tin 

S¬ ®å ®o nh trong h×nh 23. Thñ tôc ®o nh sau: 

a) Nèi hai bé t¹o tÝn hiÖu (A vµ B) víi m¸y thu qua bé kÕt hîp (môc B.1); 

TÝn hiÖu mong muèn (tõ bé t¹o tÝn hiÖu A) ph¶i ë tÇn sè danh ®Þnh cña 
m¸y thu vµ ®îc ®iÒu chÕ víi c¸c tÝn hiÖu ®o kiÓm b×nh thêng (môc B.2). 

TÝn hiÖu kh«ng mong muèn (tõ bé t¹o tÝn hiÖu B) ph¶i ®îc ®iÒu chÕ víi 
tÇn sè 400 Hz vµ víi ®é lÖch 12% kho¶ng c¸ch kªnh (A-M3) (môc B.2), 
vµ ph¶i ë tÇn sè mµ cÇn kiÓm tra ®¸p øng gi¶. 

b) §Çu tiªn, t¾t (trong khi vÉn duy tr× trë kh¸ng ®Çu ra) bé t¹o tÝn hiÖu B (tÝn 
hiÖu kh«ng mong muèn). 

§iÒu chØnh møc tÝn hiÖu mong muèn tõ bé t¹o tÝn hiÖu A cho ®Õn khi cao 
h¬n møc giíi h¹n cña ®é nh¹y kh¶ dông cùc ®¹i (môc B.6) 3 dB, t¹i c¸c 

cæng vµo cña m¸y thu (nghÜa lµ cao h¬n 6 dB so víi 1 µV emf ë c¸c ®iÒu 
kiÖn ®o kiÓm b×nh thêng). 
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c) Sau ®ã bËt bé t¹o tÝn hiÖu B vµ ®iÒu chØnh møc tÝn hiÖu kh«ng mong muèn 
cho tíi khi ®¹t ®îc tû sè b¶n tin ®óng thÊp h¬n 10%. 

d) Ph¸t l¹i tÝn hiÖu ®o kiÓm b×nh thêng (môc B.2) khi quan s¸t trong mçi 
trêng hîp kÓ c¶ khi thu ®óng b¶n tin hay kh«ng. 

Gi¶m møc tÝn hiÖu kh«ng mong muèn 2 dB trong mçi trêng hîp mµ 
kh«ng thu ®îc ®óng b¶n tin. 

LÆp l¹i thñ tôc cho ®Õn khi thu ®îc ®óng b¶n tin trong ba lÇn liªn tiÕp. 
Sau ®ã ghi l¹i møc cña tÝn hiÖu vµo. 

e) T¨ng møc tÝn hiÖu kh«ng mong muèn 1 dB vµ ghi l¹i gi¸ trÞ míi. 

Sau ®ã ph¸t tÝn hiÖu ®o kiÓm b×nh thêng (môc B.2) 20 lÇn. Trong mçi 
trêng hîp, nÕu kh«ng thu ®îc ®óng b¶n tin th× ph¶i gi¶m møc tÝn hiÖu 
kh«ng mong muèn 1 dB vµ ghi l¹i gi¸ trÞ míi. 

NÕu thu ®îc ®óng b¶n tin th× kh«ng ®îc thay ®æi møc tÝn hiÖu kh«ng 
mong muèn cho ®Õn khi ba b¶n tin liªn tiÕp ®Òu thu ®îc ®óng. Trong 
trêng hîp nµy, t¨ng møc tÝn hiÖu kh«ng mong muèn 1 dB vµ ghi l¹i gi¸ 
trÞ míi. 

Kh«ng ghi l¹i møc tÝn hiÖu vµo trõ khi cã sù thay ®æi møc tríc ®ã. 

Ghi l¹i trung b×nh céng cña c¸c gi¸ trÞ (t¬ng øng víi tû lÖ b¶n tin ®óng lµ 
80%) trong c¸c bíc d) vµ e). 

f) Víi mçi tÇn sè, triÖt ®¸p øng gi¶ ph¶i ®îc biÓu diÔn lµ tû sè (tÝnh theo 
dB) cña møc tÝn hiÖu kh«ng mong muèn trªn møc tÝn hiÖu mong muèn, ë 
®Çu vµo m¸y thu. 

Ghi l¹i tû sè nµy. 

g) LÆp l¹i phÐp ®o t¹i tÊt c¶ c¸c tÇn sè cã ®¸p øng gi¶ ®îc ph¸t hiÖn khi dß 
t×m trong “d¶i tÇn giíi h¹n” (môc 4.3.4.3.1.a)) vµ t¹i c¸c tÇn sè cã ®¸p øng 
gi¶ ®îc tÝnh cho d¶i tÇn tõ fRx/3,2 hoÆc 30 MHz (chän sè lín h¬n) ®Õn  

3,2 × fRx (fRx lµ tÇn sè danh ®Þnh cña m¸y thu). 

h) TriÖt ®¸p øng gi¶ cña thiÕt bÞ cÇn ®o lµ gi¸ trÞ thÊp nhÊt trong c¸c gi¸ trÞ 
®îc ghi ë bíc f). 

4.3.5 TriÖt ®¸p øng xuyªn ®iÒu chÕ 

4.3.5.1 §Þnh nghÜa 

TriÖt ®¸p øng xuyªn ®iÒu chÕ lµ sè ®o kh¶ n¨ng cña m¸y thu khi thu tÝn hiÖu 
mong muèn mµ kh«ng vît qu¸ ®é suy gi¶m cho tríc do cã hai hoÆc nhiÒu tÝn 
hiÖu kh«ng mong muèn cã mèi liªn hÖ vÒ tÇn sè ®îc qui ®Þnh so víi víi tÇn sè tÝn 
hiÖu mong muèn. 
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4.3.5.2 Giíi h¹n 

Tû sè triÖt ®¸p øng xuyªn ®iÒu chÕ kh«ng ®îc thÊp h¬n 70,0 dB ®èi víi thiÕt 
bÞ tr¹m gèc vµ 65,0 dB ®èi víi thiÕt bÞ cÇm tay vµ di ®éng. 

4.3.5.3 Ph¬ng ph¸p ®o 

4.3.5.3.1 Ph¬ng ph¸p ®o víi dßng bit liªn tôc 
 
 
 
 
 
 
 
 
 
 
 

H×nh 22: S¬ ®å ®o 

Thñ tôc ®o nh sau: 

a) Nèi ba bé t¹o tÝn hiÖu (A, B vµ C) víi m¸y thu qua bé kÕt hîp (môc B.1); 

TÝn hiÖu mong muèn (tõ bé t¹o tÝn hiÖu A) ph¶i ë tÇn sè danh ®Þnh cña m¸y thu 
vµ ®îc ®iÒu chÕ víi tÝn hiÖu ®o kiÓm b×nh thêng D-M2 (môc B.2). 

TÝn hiÖu kh«ng mong muèn thø nhÊt (tõ bé t¹o tÝn hiÖu B) ph¶i kh«ng ®îc 
®iÒu chÕ. §iÒu chØnh tÝn hiÖu nµy tíi tÇn sè cao h¬n tÇn sè danh ®Þnh cña 
m¸y thu 50 kHz. 

TÝn hiÖu kh«ng mong muèn thø hai (tõ bé t¹o tÝn hiÖu C) ph¶i ®îc ®iÒu 
chÕ víi tÝn hiÖu A-M3 (môc B.2) vµ ®îc ®iÒu chØnh tíi tÇn sè cao h¬n tÇn 
sè danh ®Þnh cña m¸y thu 100 kHz. 

b) §Çu tiªn, t¾t (trong khi vÉn duy tr× trë kh¸ng ®Çu ra) c¸c bé t¹o tÝn hiÖu B 
vµ C (c¸c tÝn hiÖu kh«ng mong muèn). 

§iÒu chØnh møc tÝn hiÖu mong muèn tõ bé t¹o tÝn hiÖu A cho ®Õn khi cao 
h¬n møc giíi h¹n cña ®é nh¹y kh¶ dông cùc ®¹i x¸c ®Þnh trong môc B.6 (sè 
liÖu hoÆc b¶n tin) 3 dB, t¹i c¸c cæng vµo cña m¸y thu (nghÜa lµ cao h¬n 6 

dB so víi 1 µV emf ë c¸c ®iÒu kiÖn ®o kiÓm b×nh thêng). 

c) Sau ®ã bËt c¸c bé t¹o tÝn hiÖu B vµ C. C¸c møc cña hai tÝn hiÖu kh«ng mong 
muèn ph¶i ®îc gi÷ b»ng nhau vµ ®îc ®iÒu chØnh møc tÝn hiÖu kh«ng 
mong muèn cho tíi khi ®¹t ®îc tû sè lçi bit lµ 10-1 hoÆc xÊu h¬n. 
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d) Ph¸t tÝn hiÖu ®o kiÓm b×nh thêng D-M2 trong khi quan s¸t tû sè lçi bit. 

e) Gi¶m møc c¸c tÝn hiÖu kh«ng mong muèn theo c¸c bíc 1 dB cho tíi khi ®¹t 
®îc tû sè lçi bit lµ 10-2 hoÆc tèt h¬n. Ghi l¹i møc tÝn hiÖu kh«ng mong muèn. 

f) Víi mçi trêng hîp thay ®æi c¸c tÝn hiÖu kh«ng mong muèn, triÖt ®¸p øng 
xuyªn ®iÒu chÕ ph¶i ®îc biÓu diÔn lµ tû sè (tÝnh theo dB) cña c¸c møc tÝn 
hiÖu kh«ng mong muèn trªn møc tÝn hiÖu mong muèn, ë ®Çu vµo m¸y thu. 

Ghi l¹i tû sè nµy. 

g) LÆp l¹i phÐp ®o víi bé t¹o tÝn hiÖu kh«ng mong muèn B cã tÇn sè thÊp h¬n 
tÇn sè tÝn hiÖu mong muèn 50 kHz vµ bé t¹o tÝn hiÖu kh«ng mong muèn C 
cã tÇn sè thÊp h¬n tÇn sè tÝn hiÖu mong muèn 100 kHz. 

h) TriÖt ®¸p øng xuyªn ®iÒu chÕ cña thiÕt bÞ cÇn ®o lµ gi¸ trÞ thÊp h¬n trong 
hai gi¸ trÞ ®îc ghi ë bíc f). 

4.3.5.3.2 Ph¬ng ph¸p ®o víi c¸c b¶n tin 
 
 
 
 
 
 
 
 
 
 
 

H×nh 23: S¬ ®å ®o 

Thñ tôc ®o nh sau: 

a) Nèi ba bé t¹o tÝn hiÖu (A, B vµ C) víi m¸y thu qua bé kÕt hîp (môc B.1); 

TÝn hiÖu mong muèn (tõ bé t¹o tÝn hiÖu A) ph¶i ë tÇn sè danh ®Þnh cña 
m¸y thu vµ ®îc ®iÒu chÕ víi tÝn hiÖu ®o kiÓm b×nh thêng (môc B.2). 

TÝn hiÖu kh«ng mong muèn thø nhÊt (tõ bé t¹o tÝn hiÖu B) ph¶i kh«ng 
®îc ®iÒu chÕ. §iÒu chØnh tÝn hiÖu nµy tíi tÇn sè cao h¬n tÇn sè danh ®Þnh 
cña m¸y thu 50 kHz. 

TÝn hiÖu kh«ng mong muèn thø hai (tõ bé t¹o tÝn hiÖu C) ph¶i ®îc ®iÒu 
chÕ víi tÝn hiÖu A-M3 (môc B.2) vµ ®îc ®iÒu chØnh tíi tÇn sè cao h¬n tÇn 
sè danh ®Þnh cña m¸y thu 100 kHz. 
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b) §Çu tiªn, t¾t (trong khi vÉn duy tr× trë kh¸ng ®Çu ra) c¸c bé t¹o tÝn hiÖu B 
vµ C (c¸c tÝn hiÖu kh«ng mong muèn). 

§iÒu chØnh møc tÝn hiÖu mong muèn tõ bé t¹o tÝn hiÖu A cho ®Õn khi cao 
h¬n møc giíi h¹n cña ®é nh¹y kh¶ dông cùc ®¹i (®îc x¸c ®Þnh trong môc 
B.6, sè liÖu hoÆc b¶n tin) 3 dB, t¹i c¸c cæng vµo cña m¸y thu (nghÜa lµ cao 

h¬n 6 dB so víi 1 µV emf ë c¸c ®iÒu kiÖn ®o kiÓm b×nh thêng). 

c) Sau ®ã bËt c¸c bé t¹o tÝn hiÖu B vµ C. C¸c møc cña hai tÝn hiÖu kh«ng mong 
muèn ph¶i ®îc gi÷ b»ng nhau vµ ®îc ®iÒu chØnh møc c¸c tÝn hiÖu kh«ng 
mong muèn cho tíi khi ®¹t ®îc tû sè b¶n tin thµnh c«ng thÊp h¬n 10%. 

d) Ph¸t l¹i tÝn hiÖu ®o kiÓm b×nh thêng (môc B.2) khi quan s¸t trong mçi 
trêng hîp kÓ c¶ khi thu ®óng b¶n tin hay kh«ng. 

Gi¶m møc c¸c tÝn hiÖu kh«ng mong muèn 2 dB mçi khi kh«ng thu ®óng 
b¶n tin. 

LÆp l¹i thñ tôc cho ®Õn khi thu ®óng b¶n tin trong ba lÇn liªn tiÕp. Ghi l¹i 
c¸c møc tÝn hiÖu vµo. 

e) T¨ng c¸c møc tÝn hiÖu kh«ng mong muèn 1 dB vµ ghi l¹i gi¸ trÞ míi. 

Sau ®ã ph¸t tÝn hiÖu ®o kiÓm b×nh thêng (môc B.2) 20 lÇn. Víi mçi 
trêng hîp kh«ng thu ®îc ®óng b¶n tin, gi¶m c¸c møc tÝn hiÖu kh«ng 
mong muèn 1 dB vµ ghi l¹i gi¸ trÞ míi. NÕu b¶n tin thu ®îc ®óng, møc 
cña c¸c tÝn hiÖu kh«ng mong muèn ph¶i kh«ng ®îc thay ®æi cho tíi khi 
thu ®îc ®óng ba 3 b¶n tin liªn tiÕp. Trong trêng hîp nµy, c¸c tÝn hiÖu 
kh«ng mong muèn ph¶i ®îc t¨ng 1 dB vµ ghi l¹i gi¸ trÞ míi. 

Kh«ng ghi l¹i møc tÝn hiÖu vµo trõ khi cã sù thay ®æi møc tríc ®ã. 

Ghi l¹i trung b×nh céng cña c¸c gi¸ trÞ (t¬ng øng víi tû lÖ b¶n tin ®óng lµ 
80%) trong c¸c bíc d) vµ e). 

f) Víi mçi trêng hîp thay ®æi c¸c tÝn hiÖu kh«ng mong muèn, triÖt ®¸p øng 
xuyªn ®iÒu chÕ ph¶i ®îc biÓu diÔn lµ tû sè (tÝnh theo dB) cña møc trung 
b×nh ®îc ghi l¹i trong bíc e) trªn møc tÝn hiÖu mong muèn ë ®Çu vµo 
m¸y thu. 

Ghi l¹i tû sè nµy. 

g) LÆp l¹i phÐp ®o víi bé t¹o tÝn hiÖu kh«ng mong muèn B cã tÇn sè thÊp h¬n 
tÇn sè tÝn hiÖu mong muèn 50 kHz vµ bé t¹o tÝn hiÖu kh«ng mong muèn C 
cã tÇn sè thÊp h¬n tÇn sè tÝn hiÖu mong muèn 100 kHz. 

h) TriÖt ®¸p øng xuyªn ®iÒu chÕ cña thiÕt bÞ cÇn ®o lµ gi¸ trÞ thÊp h¬n trong 
hai gi¸ trÞ ®îc ghi ë bíc f). 
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4.3.6 NghÑt 

4.3.6.1 §Þnh nghÜa 

NghÑt lµ sè ®o kh¶ n¨ng cña m¸y thu khi thu tÝn hiÖu mong muèn mµ kh«ng 
vît qu¸ ®é suy gi¶m cho tríc do cã tÝn hiÖu kh«ng mong muèn t¹i bÊt kú tÇn sè 
nµo kh«ng ph¶i lµ tÇn sè cã ®¸p øng gi¶ hoÆc tÇn sè cña c¸c kªnh l©n cËn. 

4.3.6.2 Giíi h¹n 

Tû sè nghÑt t¹i tÇn sè bÊt kú trong c¸c d¶i tÇn x¸c ®Þnh kh«ng ®îc thÊp h¬n 
84,0 dB, ngo¹i trõ t¹i c¸c tÇn sè cã ®¸p øng gi¶ (môc 4.3.4). 

4.3.6.3 Ph¬ng ph¸p ®o 

4.3.6.3.1 Ph¬ng ph¸p ®o víi c¸c dßng bit liªn tôc 
 
 
 
 
 
 
 
 
 
 

H×nh 24: S¬ ®å ®o 

Thñ tôc ®o nh sau: 

a) Nèi hai bé t¹o tÝn hiÖu (A vµ B) víi m¸y thu qua bé kÕt hîp (môc B.1); 

TÝn hiÖu mong muèn (tõ bé t¹o tÝn hiÖu A) ph¶i ë tÇn sè danh ®Þnh cña m¸y 
thu vµ ®îc ®iÒu chÕ víi tÝn hiÖu ®o kiÓm b×nh thêng D-M2 (môc B.2). 

TÝn hiÖu kh«ng mong muèn (tõ bé t¹o tÝn hiÖu B) ph¶i kh«ng ®îc ®iÒu 
chÕ vµ ph¶i n»m t¹i tÇn sè c¸ch tÇn sè danh ®Þnh cña m¸y thu tõ 1 MHz 
®Õn 10 MHz. 

Thùc tÕ, c¸c phÐp ®o ph¶i ®îc thùc hiÖn t¹i c¸c tÇn sè tÝn hiÖu kh«ng 

mong muèn xÊp xØ ±1 MHz, ±2 MHz, ±5 MHz vµ ±10 MHz, tr¸nh c¸c tÇn 
sè cã ®¸p øng gi¶ (môc 4.3.4). 

b) §Çu tiªn, t¾t (trong khi vÉn duy tr× trë kh¸ng ®Çu ra) bé t¹o tÝn hiÖu B (tÝn 
hiÖu kh«ng mong muèn). 

§iÒu chØnh møc tÝn hiÖu mong muèn tõ bé t¹o tÝn hiÖu A cho ®Õn khi cao 
h¬n møc giíi h¹n cña ®é nh¹y kh¶ dông cùc ®¹i x¸c ®Þnh trong môc B.6 
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(sè liÖu hoÆc b¶n tin) 3 dB, t¹i c¸c cæng vµo cña m¸y thu (nghÜa lµ cao h¬n 

6 dB so víi 1 µV emf ë c¸c ®iÒu kiÖn ®o kiÓm b×nh thêng). 

c) Sau ®ã bËt bé t¹o tÝn hiÖu B vµ ®iÒu chØnh møc tÝn hiÖu kh«ng mong muèn 
cho tíi khi ®¹t ®îc tû sè lçi bit lµ 10-1 hoÆc xÊu h¬n. 

d) Ph¸t tÝn hiÖu ®o kiÓm b×nh thêng D-M2 trong khi quan s¸t tû sè lçi bit. 

e) Gi¶m møc tÝn hiÖu kh«ng mong muèn theo c¸c bíc 1 dB cho tíi khi ®¹t ®îc 
tû sè lçi bit lµ 10-2 hoÆc tèt h¬n. Ghi l¹i møc tÝn hiÖu kh«ng mong muèn. 

f) Víi mçi tÇn sè, nghÑt ®îc biÓu diÔn lµ tû sè (tÝnh theo dB) cña møc tÝn 
hiÖu kh«ng mong muèn trªn møc tÝn hiÖu mong muèn, ë ®Çu vµo m¸y thu. 

Ghi l¹i tû sè nµy. 

g) LÆp l¹i phÐp ®o t¹i tÊt c¶ c¸c tÇn sè ®îc x¸c ®Þnh trong bíc a). 

h) ChØ tiªu nghÑt cña thiÕt bÞ cÇn ®o lµ gi¸ trÞ thÊp nhÊt trong c¸c gi¸ trÞ ®îc 
ghi ë bíc f). 

4.3.6.3.2 Ph¬ng ph¸p ®o víi c¸c b¶n tin 
 
 
 
 
 
 
 
 
 
 

H×nh 25: S¬ ®å ®o 

Thñ tôc ®o nh sau: 

a) Nèi hai bé t¹o tÝn hiÖu (A vµ B) víi m¸y thu qua bé kÕt hîp (môc B.1); 

TÝn hiÖu mong muèn (tõ bé t¹o tÝn hiÖu A) ph¶i ë tÇn sè danh ®Þnh cña 
m¸y thu vµ ®îc ®iÒu chÕ víi tÝn hiÖu ®o kiÓm b×nh thêng D-M2  
(môc B.2). 

TÝn hiÖu kh«ng mong muèn (tõ bé t¹o tÝn hiÖu B) ph¶i kh«ng ®îc ®iÒu 
chÕ vµ ph¶i n»m t¹i tÇn sè c¸ch tÇn sè danh ®Þnh cña m¸y thu tõ 1 MHz 
®Õn 10 MHz. 

Thùc tÕ, c¸c phÐp ®o ph¶i ®îc thùc hiÖn t¹i c¸c tÇn sè tÝn hiÖu kh«ng 

mong muèn xÊp xØ ±1 MHz, ±2 MHz, ±5 MHz vµ ±10 MHz, tr¸nh c¸c tÇn 
sè cã ®¸p øng gi¶ (môc 4.3.4). 
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b) §Çu tiªn, t¾t (trong khi vÉn duy tr× trë kh¸ng ®Çu ra) bé t¹o tÝn hiÖu B (tÝn 
hiÖu kh«ng mong muèn). 

§iÒu chØnh møc tÝn hiÖu mong muèn tõ bé t¹o tÝn hiÖu A cho ®Õn khi cao 
h¬n møc giíi h¹n cña ®é nh¹y kh¶ dông cùc ®¹i x¸c ®Þnh trong môc B.6 
(sè liÖu hoÆc b¶n tin) 3 dB, t¹i c¸c cæng vµo cña m¸y thu (nghÜa lµ cao h¬n 

6 dB so víi 1 µV emf ë c¸c ®iÒu kiÖn ®o kiÓm b×nh thêng). 

c) Sau ®ã bËt bé t¹o tÝn hiÖu B vµ ®iÒu chØnh møc tÝn hiÖu kh«ng mong muèn 
cho tíi khi ®¹t ®îc tû sè b¶n tin thµnh c«ng thÊp h¬n 10%. 

d) Ph¸t l¹i tÝn hiÖu ®o kiÓm b×nh thêng (môc B.2) khi quan s¸t trong mçi 
trêng hîp kÓ c¶ khi thu ®óng b¶n tin hay kh«ng. 

Gi¶m møc tÝn hiÖu kh«ng mong muèn 2 dB trong mçi trêng hîp mµ 
kh«ng thu ®îc ®óng b¶n tin. 

LÆp l¹i thñ tôc cho ®Õn khi thu ®îc ®óng b¶n tin trong ba lÇn liªn tiÕp. 
Sau ®ã ghi l¹i møc cña tÝn hiÖu vµo. 

e) T¨ng møc tÝn hiÖu kh«ng mong muèn 1 dB vµ ghi l¹i gi¸ trÞ míi. 

Sau ®ã ph¸t tÝn hiÖu ®o kiÓm b×nh thêng (môc B.2) 20 lÇn. Trong mçi 
trêng hîp, nÕu kh«ng thu ®îc ®óng b¶n tin th× ph¶i gi¶m møc tÝn hiÖu 
kh«ng mong muèn 1 dB vµ ghi l¹i gi¸ trÞ míi. 

NÕu thu ®îc ®óng b¶n tin th× kh«ng ®îc thay ®æi møc tÝn hiÖu kh«ng 
mong muèn cho ®Õn khi ba b¶n tin liªn tiÕp ®Òu thu ®îc ®óng. Trong 
trêng hîp nµy, t¨ng møc tÝn hiÖu kh«ng mong muèn 1 dB vµ ghi l¹i gi¸ 
trÞ míi. 

Kh«ng ghi l¹i møc tÝn hiÖu vµo trõ khi cã sù thay ®æi møc tríc ®ã. 

Ghi l¹i trung b×nh céng cña c¸c gi¸ trÞ (t¬ng øng víi tû lÖ b¶n tin ®óng lµ 
80%) trong c¸c bíc d) vµ e). 

f) Víi mçi tÇn sè, nghÑt ®îc ®¸nh gi¸ theo tû sè (tÝnh theo dB) cña møc tÝn 
hiÖu kh«ng mong muèn trªn møc tÝn hiÖu mong muèn, ë ®Çu vµo m¸y thu. 

Ghi l¹i tû sè nµy. 

g)   LÆp l¹i phÐp ®o t¹i tÊt c¶ c¸c tÇn sè ®îc x¸c ®Þnh trong bíc a). 

h) ChØ tiªu nghÑt cña thiÕt bÞ cÇn ®o lµ gi¸ trÞ thÊp nhÊt trong c¸c gi¸ trÞ ®îc 
ghi ë bíc f). 

4.3.7 Bøc x¹ gi¶ 

4.3.7.1 §Þnh nghÜa 

Bøc x¹ gi¶ tõ m¸y thu lµ c¸c ph¸t x¹ ë bÊt kú tÇn sè nµo ®îc bøc x¹ tõ thiÕt 
bÞ vµ ¨ng ten cña nã. 
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Møc bøc x¹ gi¶ lµ: 

a) Møc c«ng suÊt t¹p ë t¶i (ph¸t x¹ gi¶ dÉn); vµ 

b) C«ng suÊt bøc x¹ gi¶ hiÖu dông tõ vá vµ thiÕt bÞ (bøc x¹ vá m¸y); hoÆc 

c) C«ng suÊt bøc x¹ gi¶ hiÖu dông tõ vá vµ ¨ng ten liÒn trong trêng hîp thiÕt 
bÞ cÇm tay cã ¨ng ten vµ kh«ng cã ®Çu nèi RF bªn ngoµi. 

4.3.7.2 Giíi h¹n 

C«ng suÊt cña bÊt kú bøc x¹ gi¶ nµo kh«ng ®îc vît qu¸ c¸c gi¸ trÞ trong 
b¶ng 7 vµ 8. 

B¶ng 7: C¸c thµnh phÇn dÉn 

D¶i tÇn Giíi h¹n 
9 kHz ®Õn 1 GHz 2,0 nW (-57 dBm) 
Tõ 1 GHz ®Õn 4 GHz, hoÆc tõ 1 GHz ®Õn 12,75 GHz (môc 4.2.5.3) 20 nW (-47 dBm) 

B¶ng 8: C¸c thµnh phÇn bøc x¹ 

D¶i tÇn Giíi h¹n 
30 MHz ®Õn 1 GHz 2,0 nW (-57 dBm) 
Tõ 1 GHz ®Õn 4 GHz 20 nW (-47 dBm) 

 
Khi ®o bøc x¹ cña c¸c m¸y cÇm tay, ¸p dông c¸c ®iÒu kiÖn sau: 

- Víi thiÕt bÞ cã ®Çu nèi ¨ng ten ngoµi, khi ®o kiÓm ph¶i nèi t¶i gi¶ víi ®Çu 
nèi nµy; 

- Víi thiÕt bÞ cã ¨ng ten liÒn bªn trong vÉn gi÷ ¨ng ten b×nh thêng. 

4.3.7.3 Ph¬ng ph¸p ®o møc c«ng suÊt 
 
 
 
 
 

H×nh 26: S¬ ®å ®o 

Ph¬ng ph¸p nµy chØ ¸p dông ®èi víi thiÕt bÞ cã ®Çu nèi ¨ng ten ngoµi. 

Bøc x¹ gi¶ ®îc ®o theo møc c«ng suÊt cña bÊt kú tÝn hiÖu rêi r¹c nµo t¹i c¸c 
cæng vµo cña m¸y thu. C¸c cæng vµo m¸y thu ®îc nèi víi m¸y ph©n tÝch phæ hoÆc 

v«n kÕ chän läc cã trë kh¸ng vµo 50 Ω; BËt m¸y thu. 

NÕu thiÕt bÞ dß kh«ng ®îc hiÖu chuÈn theo c«ng suÊt vµo th× møc cña bÊt kú 
thµnh phÇn nµo ®îc t×m thÊy ph¶i ®îc x¸c ®Þnh b»ng ph¬ng ph¸p thay thÕ sö 
dông bé t¹o tÝn hiÖu. 

 
M¸y thu  
cÇn ®o 

 

Bé ghÐp hoÆc 
suy hao  

(nÕu cÇn thiÕt) 

 

M¸y ph©n tÝch phæ 
hoÆc v«n kÕ  

chän läc 
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C¸c phÐp ®o ph¶i ®îc më réng trong d¶i tÇn 9 kHz ®Õn 4 GHz ®èi víi thiÕt bÞ 
ho¹t ®éng ë c¸c tÇn sè kh«ng vît qu¸ 470 MHz. Ngoµi ra ph¶i lÆp l¹i c¸c phÐp ®o 
trong d¶i tÇn 4 GHz ®Õn 12,75 GHz ®èi víi thiÕt bÞ ho¹t ®éng ë c¸c tÇn sè trªn  
470 MHz. 

4.3.7.4 Ph¬ng ph¸p ®o c«ng suÊt bøc x¹ hiÖu dông 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1)M¸y thu cÇn ®o 

2)¨ng ten ®o 
3)M¸y ph©n tÝch phæ hoÆc v«n kÕ chän läc (M¸y thu ®o) 

H×nh 27: S¬ ®å ®o 

Thñ tôc ®o nh sau: 

a) T¹i vÞ trÝ ®o, tho¶ m·n c¸c yªu cÇu phô lôc A, mÉu thö ®îc ®Æt ë ®é cao 
x¸c ®Þnh trªn gi¸ ®ì c¸ch ®iÖn. 

M¸y thu ph¶i ®îc cÊp nguån th«ng qua bé läc tÇn sè v« tuyÕn ®Ó tr¸nh 
bøc x¹ tõ c¸c cùc cña nguån c«ng suÊt. 

b) Nèi m¸y thu víi: 

¨ng ten gi¶ (môc B.3) ®èi víi thiÕt bÞ cã ®Çu nèi ¨ng ten ngoµi (môc 
4.3.7.1.b)); hoÆc 

¨ng ten liÒn (môc 4.3.7.1.c)); 

c) Dß t×m bøc x¹ cña c¸c thµnh phÇn t¹p b»ng m¸y thu vµ ¨ng ten ®o trong 
toµn bé d¶i tÇn 30 MHz - 4 GHz.  

  

1 2 

3 
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a)Bé t¹o tÝn hiÖu 

b)¨ng ten thay thÕ 

c)¨ng ten ®o 
d)M¸y ph©n tÝch phæ hoÆc v«n kÕ chän läc (M¸y thu ®o) 

H×nh 28: S¬ ®å ®o 
 

d) T¹i mçi tÇn sè dß thÊy thµnh phÇn t¹p, xoay mÉu thö ®Ó thu ®îc ®¸p øng 

cùc ®¹i vµ c«ng suÊt bøc x¹ hiÖu dông cña thµnh phÇn t¹p ®îc x¸c ®Þnh 
b»ng phÐp ®o thay thÕ, s¬ ®å ®o nh trong h×nh 28; 

Ghi l¹i gi¸ trÞ c«ng suÊt bøc x¹ hiÖu dông cña thµnh phÇn t¹p ®ã. 
e) LÆp l¹i phÐp ®o víi ¨ng ten ®o ë mÆt ph¼ng ph©n cùc trùc giao; 

4.3.8 Gi¶m nh¹y m¸y thu 

4.3.8.1 §Þnh nghÜa 

Gi¶m nh¹y lµ sù suy gi¶m ®é nh¹y cña m¸y thu, kÕt qu¶ cña viÖc chuyÓn c«ng 
suÊt tõ m¸y ph¸t tíi m¸y thu do c¸c hiÖu øng ghÐp. Nã ®îc tÝnh b»ng sù kh¸c 

nhau theo dB gi÷a c¸c møc ®é nh¹y kh¶ dông cùc ®¹i (sè liÖu hoÆc b¶n tin, dÉn) 
khi ph¸t ®ång thêi vµ kh«ng ®ång thêi. 

4.3.8.2 Giíi h¹n 

Gi¶m ®é nh¹y kh«ng ®îc vît qu¸ 3,0 dB vµ giíi h¹n ®é nh¹y kh¶ dông cùc 
®¹i ë c¸c ®iÒu kiÖn ®o kiÓm b×nh thêng ph¶i ®îc tho¶ m·n (môc 4.3.1). 

 

  

4 

2 3 

1 
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4.3.8.3 Ph¬ng ph¸p ®o 

4.3.8.3.1 §o gi¶m ®é nh¹y víi c¸c dßng bit liªn tôc 

A. Ph¬ng ph¸p ®o ®èi víi thiÕt bÞ cã bé läc song c«ng 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

H×nh 29: S¬ ®å ®o 

Thñ tôc ®o nh sau: 

a) Cæng ¨ng ten cña thiÕt bÞ gåm m¸y thu, m¸y ph¸t vµ bé läc song c«ng 
ph¶i ®îc nèi víi ¨ng ten gi¶ (môc B.3) th«ng qua bé ghÐp. 

Bé t¹o tÝn hiÖu ®îc ®iÒu chÕ b»ng tÝn hiÖu ®o kiÓm b×nh thêng D-M2 
(môc B.2). Nèi bé t¹o tÝn hiÖu víi bé ghÐp ®Ó nã kh«ng ¶nh hëng ®Õn 
phèi hîp trë kh¸ng vµ kh«ng t¹o ra c¸c s¶n phÈm xuyªn ®iÒu chÕ mµ cã 
thÓ ¶nh hëng ®Õn c¸c kÕt qu¶ ®o. 

b) BËt m¸y ph¸t víi c«ng suÊt sãng mang ®Çu ra nh x¸c ®Þnh trong môc 
4.2.2, ®îc ®iÒu chÕ b»ng tÝn hiÖu ®o kiÓm b×nh thêng D-M2’ (môc B.2). 

Sau ®ã ®o ®é nh¹y m¸y thu (sè liÖu, dÉn) theo môc 4.3.1.3.1. 

c) Møc ®Çu ra cña bé t¹o tÝn hiÖu ®îc ghi lµ C vµ ®îc tÝnh theo dB t¬ng 

®èi so víi gi¸ trÞ hiÖu dông 1 µV. 

d) Sau ®ã t¾t m¸y ph¸t vµ ®o ®é nh¹y (sè liÖu, dÉn) m¸y thu. 

e) Møc ®Çu ra cña bé t¹o tÝn hiÖu ®îc ghi lµ D vµ ®îc tÝnh theo dB t¬ng 

®èi so víi gi¸ trÞ hiÖu dông 1 µV. 

f) Gi¶m ®é nh¹y lµ sai sè gi÷a c¸c gi¸ trÞ C vµ D tÝnh theo dB. 

 

 

Bé t¹o dßng 
bit (D-M2’) 

¡ng ten gi¶ 
vµ bé ghÐp 

Bé t¹o 
tÝn hiÖu 

Bé läc  
song c«ng 

M¸y ph¸t 

M¸y thu 

 

Bé t¹o dßng 
bit (D-M2) 

 

§o lçi bit 
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B. Ph¬ng ph¸p ®o ®èi víi thiÕt bÞ cã hai ¨ng ten 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

H×nh 30: S¬ ®å ®o 

Thñ tôc ®o nh sau: 

a) Nèi m¸y ph¸t víi bé suy hao c«ng suÊt (®Ó lµm gi¶m c«ng suÊt RF danh ®Þnh 
cña m¸y ph¸t). Gi¸ trÞ c«ng suÊt danh ®Þnh ®îc nhµ s¶n xuÊt c«ng bè. 

§Çu ra cña bé suy hao ph¶i ®îc nèi víi ®Çu vµo m¸y thu th«ng qua bé 
ghÐp nèi vµ mét bé läc. Tæng suy hao gi÷a m¸y ph¸t vµ m¸y thu ph¶i lµ  
30 dB. 

Bé t¹o tÝn hiÖu ph¶i ®îc ®iÒu chÕ b»ng tÝn hiÖu ®o kiÓm b×nh thêng D-
M2 (môc B.2). Nèi bé t¹o tÝn hiÖu víi bé ghÐp sao cho kh«ng ¶nh hëng 
®Õn phèi hîp trë kh¸ng vµ kh«ng t¹o ra c¸c s¶n phÈm xuyªn ®iÒu chÕ mµ 
cã thÓ ¶nh hëng ®Õn kÕt qu¶ ®o. 

b) BËt m¸y ph¸t víi c«ng suÊt sãng mang ®Çu ra nh x¸c ®Þnh trong môc 
4.2.2, ®îc ®iÒu chÕ b»ng tÝn hiÖu ®o kiÓm b×nh thêng D-M2’ (Môc B.2). 

Sau ®ã ®o ®é nh¹y m¸y thu (sè liÖu, dÉn) theo môc 4.3.1.3.1 

c) Møc ®Çu ra cña bé t¹o tÝn hiÖu ®îc ghi lµ C vµ ®îc tÝnh theo dB t¬ng 

®èi so víi gi¸ trÞ hiÖu dông 1 µV. 

d) Sau ®ã t¾t m¸y ph¸t vµ ®o ®é nh¹y (sè liÖu, dÉn) m¸y thu. 

e) Møc ®Çu ra cña bé t¹o tÝn hiÖu ®îc ghi lµ D vµ ®îc tÝnh theo dB t¬ng 

®èi so víi gi¸ trÞ hiÖu dông 1 µV. 

f) Gi¶m ®é nh¹y lµ sai sè gi÷a c¸c gi¸ trÞ C vµ D tÝnh theo dB. 

 

Bé t¹o dßng 
bit (D-M2’) 

Bé kÕt 
hîp 

Bé t¹o 
tÝn hiÖu 

Bé suy hao 
c«ng suÊt M¸y ph¸t 

M¸y thu 

Bé t¹o dßng 
bit (D-M2) 

§o lçi bit 
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4.3.8.3.2 §o gi¶m ®é nh¹y víi c¸c b¶n tin 

A. Ph¬ng ph¸p ®o ®èi víi thiÕt bÞ cã bé läc song c«ng 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

H×nh 31: S¬ ®å ®o 

Thñ tôc ®o nh sau: 

a) Cæng ¨ng ten cña thiÕt bÞ gåm m¸y thu, m¸y ph¸t vµ bé läc song c«ng 

ph¶i ®îc nèi víi ¨ng ten gi¶ (môc B.3) th«ng qua bé ghÐp. 

Bé t¹o tÝn hiÖu ®îc ®iÒu chÕ b»ng tÝn hiÖu ®o kiÓm b×nh thêng D-M2 

(môc B.2). Nèi bé t¹o tÝn hiÖu víi bé ghÐp ®Ó nã kh«ng ¶nh hëng ®Õn 

phèi hîp trë kh¸ng vµ kh«ng t¹o ra c¸c s¶n phÈm xuyªn ®iÒu chÕ mµ cã 

thÓ ¶nh hëng ®Õn c¸c kÕt qu¶ ®o. 

b) BËt m¸y ph¸t víi c«ng suÊt sãng mang ®Çu ra nh x¸c ®Þnh trong môc 

4.2.2, ®îc ®iÒu chÕ b»ng tÝn hiÖu ®o kiÓm b×nh thêng D-M4 (Môc B.2). 

Sö dông b¶n tin kh¸c b¶n tin trong bíc a). 

Sau ®ã ®o ®é nh¹y m¸y thu (b¶n tin, dÉn) theo môc 4.3.1.3.2. 

c) Møc ®Çu ra cña bé t¹o tÝn hiÖu ®îc ghi lµ C vµ ®îc tÝnh theo dB t¬ng 

®èi so víi gi¸ trÞ hiÖu dông 1 µV. 

d) Sau ®ã t¾t m¸y ph¸t vµ ®o ®é nh¹y (b¶n tin, dÉn) m¸y thu. 

e) Møc ®Çu ra cña bé t¹o tÝn hiÖu ®îc ghi lµ D vµ ®îc tÝnh theo dB t¬ng 

®èi so víi gi¸ trÞ hiÖu dông 1 µV. 

f) Gi¶m ®é nh¹y lµ sai sè gi÷a c¸c gi¸ trÞ C vµ D tÝnh theo dB. 

 

Bé t¹o b¶n tin 
(D-M4) 

¡ng ten gi¶ 
vµ bé ghÐp 

Bé t¹o 
tÝn hiÖu 
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song c«ng 

M¸y ph¸t 

M¸y thu 

 

Bé t¹o  
b¶n tin 

 

§o b¶n tin 
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B. Ph¬ng ph¸p ®o ®èi víi thiÕt bÞ cã hai ¨ng ten 
 
 
 
 
 
 
 
 
 
 
 
 
 

H×nh 32: S¬ ®å ®o 

Thñ tôc ®o nh sau: 

a)   Nèi m¸y ph¸t víi bé suy hao c«ng suÊt (®Ó lµm gi¶m c«ng suÊt RF danh ®Þnh 
cña m¸y ph¸t). Gi¸ trÞ c«ng suÊt danh ®Þnh ®îc nhµ s¶n xuÊt c«ng bè. 

§Çu ra cña bé suy hao ph¶i ®îc nèi víi ®Çu vµo m¸y thu th«ng qua bé 
ghÐp nèi vµ mét bé läc. Tæng suy hao gi÷a m¸y ph¸t vµ m¸y thu ph¶i lµ  
30 dB. 

Bé t¹o tÝn hiÖu ph¶i ®îc ®iÒu chÕ b»ng tÝn hiÖu ®o kiÓm b×nh thêng 
(môc B.2). Nèi bé t¹o tÝn hiÖu víi bé ghÐp sao cho kh«ng ¶nh hëng ®Õn 
phèi hîp trë kh¸ng vµ kh«ng t¹o ra c¸c s¶n phÈm xuyªn ®iÒu chÕ mµ cã 
thÓ ¶nh hëng ®Õn kÕt qu¶ ®o. 

b)  BËt m¸y ph¸t víi c«ng suÊt sãng mang ®Çu ra nh x¸c ®Þnh trong môc 
4.2.2, ®îc ®iÒu chÕ b»ng tÝn hiÖu ®o kiÓm b×nh thêng D-M4 (môc B.2). 
Sö dông b¶n tin kh¸c b¶n tin trong bíc a). Sau ®ã ®o ®é nh¹y m¸y thu 
(b¶n tin, dÉn) theo môc 4.3.1.3.2. 

c)  Møc ®Çu ra cña bé t¹o tÝn hiÖu ®îc ghi lµ C vµ ®îc tÝnh theo dB t¬ng 

®èi so víi gi¸ trÞ hiÖu dông 1 µV. 

d)  Sau ®ã t¾t m¸y ph¸t vµ ®o ®é nh¹y (sè liÖu, dÉn) m¸y thu. 

e)  Møc ®Çu ra cña bé t¹o tÝn hiÖu ®îc ghi lµ D vµ ®îc tÝnh theo dB t¬ng 

®èi so víi gi¸ trÞ hiÖu dông 1 µV. 

f)  Gi¶m ®é nh¹y lµ sai sè gi÷a c¸c gi¸ trÞ C vµ D tÝnh theo dB. 
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4.3.9 TriÖt ®¸p øng gi¶ m¸y thu 

4.3.9.1 §Þnh nghÜa 

TriÖt ®¸p øng gi¶ (ë chÕ ®é song c«ng) lµ sè ®o kh¶ n¨ng cña m¸y thu ®¹t 
®îc tû sè triÖt ®¸p øng gi¶ x¸c ®Þnh khi thu tÝn hiÖu ®iÒu chÕ mong muèn trong 
trêng hîp cã: 

a) TÝn hiÖu kh«ng mong muèn ë bÊt kú tÇn sè nµo kh¸c mµ cã thÓ cã ®¸p øng. 

b) TÝn hiÖu kh«ng ®iÒu chÕ cña m¸y ph¸t ho¹t ®éng ë kho¶ng c¸ch tÇn sè 
song c«ng, t¹i c«ng suÊt ra danh ®Þnh vµ bÞ suy hao bëi bé läc song c«ng 
hoÆc do kho¶ng c¸ch gi÷a c¸c ¨ng ten. 

4.3.9.2 Giíi h¹n 

T¹i tÇn sè bÊt kú nµo c¸ch tÇn sè danh ®Þnh cña m¸y thu 2 kho¶ng c¸ch kªnh 
hoÆc nhiÒu h¬n, tû sè triÖt ®¸p øng gi¶ ph¶i lín h¬n: 67,0 dB. 

4.3.9.3 Ph¬ng ph¸p ®o 

TriÖt ®¸p øng gi¶ cña m¸y thu ë chÕ ®é song c«ng ®îc ®o nh trong môc 
4.3.4 víi s¬ ®å ®o nh trong c¸c môc 4.3.8.3.1 hoÆc 4.3.8.3.2 ngo¹i trõ lµ m¸y ph¸t 
ph¶i kh«ng ®îc ®iÒu chÕ. M¸y ph¸t ph¶i ho¹t ®éng víi c«ng suÊt sãng mang ®Çu 
ra nh x¸c ®Þnh trong môc 4.2.2. 

Thùc hiÖn phÐp ®o xung quanh c¸c tÇn sè fm ®îc tÝnh nh sau: 

(p)ft + (q)fm = fr vµ fm = (n)ft ± fI1; 

Trong ®ã: 
- ft lµ tÇn sè m¸y ph¸t; 

- fr lµ tÇn sè m¸y thu; vµ 
- fI1 lµ trung tÇn 1 cña m¸y thu. 

- n ≥ 2 

§Æc biÖt chó ý ®Õn c¸c gi¸ trÞ sau: 

(p) = -1, (q) = 2 vµ (p) = 2, (q) = -1 

CÇn chó ý r»ng ph¬ng ph¸p ®o cã thÓ g©y ra sai sè do ¶nh hëng cña hiÖn 
tîng xuyªn ®iÒu chÕ cña bé t¹o tÝn hiÖu. §Ó kh¾c phôc nh÷ng sai sè nµy, cÇn sö 
dông bé läc chÆn d¶i t¹i c¸c tÇn sè ph¸t, cïng víi m¹ng kÕt hîp bé t¹o tÝn hiÖu. 

5. §o kiÓm c¸c yªu cÇu kü thuËt 

5.1 C¸c ®iÒu kiÖn m«i trêng 

5.1.1 C¸c ®iÒu kiÖn ®o b×nh thêng vµ tíi h¹n 

C¸c phÐp ®o ph¶i ®îc thùc hiÖn ë c¸c ®iÒu kiÖn ®o b×nh thêng vµ khi cã chØ 
dÉn ph¶i thùc hiÖn ë c¸c ®iÒu kiÖn ®o tíi h¹n. 
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5.1.1.1 C¸c ®iÒu kiÖn ®o b×nh thêng 

5.1.1.1.1 NhiÖt ®é vµ ®é Èm b×nh thêng 

C¸c ®iÒu kiÖn nhiÖt ®é vµ ®é Èm b×nh thêng khi ®o kiÓm lµ c¸c nhiÖt ®é vµ 
®é Èm n»m trong c¸c kho¶ng sau: 

- NhiÖt ®é: +150C ®Õn +350C; 

- §é Èm t¬ng ®èi: 20% ®Õn 75%. 

5.1.1.1.2 Nguån ®iÖn ®o kiÓm b×nh thêng 

a) §iÖn ¸p líi 

§iÖn ¸p ®o kiÓm b×nh thêng ®èi víi thiÕt bÞ nèi víi líi ®iÖn ph¶i lµ ®iÖn ¸p 
danh ®Þnh cña líi. Trong khu«n khæ cña tiªu chuÈn nµy, ®iÖn ¸p danh ®Þnh lµ ®iÖn 
¸p ®îc c«ng bè hoÆc bÊt kú ®iÖn ¸p nµo ®îc thiÕt kÕ cho thiÕt bÞ. 

TÇn sè nguån c«ng suÊt ®o kiÓm cña m¹ng ®iÖn xoay chiÒu ph¶i n»m gi÷a  
49 Hz vµ 51 Hz. 

b) Nguån ®iÖn ¾c quy ch×-axÝt sö dông trªn c¸c ph¬ng tiÖn 

Khi thiÕt bÞ v« tuyÕn sö dông trªn ph¬ng tiÖn dïng nguån ¾c quy ch×-axÝt, 
®iÖn ¸p ®o kiÓm b×nh thêng b»ng 1,1 lÇn ®iÖn ¸p danh ®Þnh cña ¾c quy. 

c) C¸c nguån ®iÖn kh¸c 

Khi sö dông c¸c nguån ®iÖn hoÆc ¾c quy kh¸c, ®iÖn ¸p ®o kiÓm b×nh thêng 
ph¶i lµ ®iÖn ¸p do nhµ s¶n xuÊt c«ng bè. 

5.1.1.2 C¸c ®iÒu kiÖn ®o kiÓm tíi h¹n 

5.1.1.2.1 NhiÖt ®é tíi h¹n 

Khi ®o kiÓm ë nhiÖt ®é tíi h¹n, c¸c phÐp ®o ph¶i ®îc thùc hiÖn theo c¸c thñ 
tôc trong môc 5.1.1.3 ë c¸c nhiÖt ®é cËn trªn vµ cËn díi trong kho¶ng sau: 

- Tõ -200C ®Õn +550C. 

Víi ghi chó trong b¶ng 1, môc 4.2.1.2, d¶i nhiÖt ®é tíi h¹n lµ tõ 00C ®Õn 
+300C ph¶i ®îc sö dông khi thÝch hîp.  

C¸c b¸o c¸o ®o ph¶i ghi râ d¶i nhiÖt ®é ®îc sö dông. 

5.1.1.2.2 C¸c ®iÖn ¸p nguån ®o kiÓm tíi h¹n 

a) §iÖn ¸p líi 

§iÖn ¸p ®o kiÓm tíi h¹n ®èi víi thiÕt bÞ ®îc nèi tíi nguån ®iÖn xoay chiÒu 

ph¶i lµ ®iÖn ¸p danh ®Þnh cña líi ±10%. 
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b) Nguån ®iÖn ¾c quy ch×-axÝt sö dông trªn c¸c ph¬ng tiÖn 

Khi thiÕt bÞ v« tuyÕn sö dông trªn ph¬ng tiÖn dïng nguån ¾c quy ch×-axÝt, 
®iÖn ¸p ®o kiÓm b×nh thêng b»ng 1,3 vµ 0,9 lÇn ®iÖn ¸p danh ®Þnh cña ¾c quy. 

c) C¸c nguån ¾c quy kh¸c 

NhiÖt ®é tíi h¹n díi ®èi víi thiÕt bÞ cã nguån ¾c quy nh sau: 

- Víi ¾c quy Leclanche hoÆc Lithi: 

0,85 lÇn ®iÖn ¸p danh ®Þnh cña ¾c quy. 

- Víi ¾c quy thuû ng©n hoÆc niken-catmi: 

0,9 lÇn ®iÖn ¸p danh ®Þnh cña ¾c quy. 

Kh«ng cã ®iÖn ¸p ®o kiÓm tíi h¹n trªn. 

Trong trêng hîp kh«ng cã ®iÖn ¸p tíi h¹n trªn nh ë trªn, cã thÓ dïng ®iÖn 
¸p danh ®Þnh, t¬ng øng víi bèn ®iÒu kiÖn ®o kiÓm tíi h¹n lµ: 

- Vmin/Tmin, Vmin/Tmax; 

- (Vmax = danh ®Þnh)/Tmin, (Vmax = danh ®Þnh)/Tmax 

d) C¸c nguån ®iÖn kh¸c 

Khi sö dông c¸c nguån ®iÖn hoÆc ¾c quy kh¸c, ®iÖn ¸p ®o kiÓm tíi h¹n ph¶i lµ 
®iÖn ¸p do nhµ s¶n xuÊt lùa chän hoÆc ®îc sù ®ång ý gi÷a nhµ s¶n xuÊt thiÕt bÞ vµ 
phßng thö nghiÖm. §iÒu nµy ph¶i ®îc ghi l¹i trong b¸o c¸o ®o. 

5.1.1.3 Thñ tôc ®o t¹i c¸c nhiÖt ®é tíi h¹n 

Tríc khi thùc hiÖn phÐp ®o, thiÕt bÞ ph¶i ®¹t ®îc c©n b»ng nhiÖt trong phßng 
®o. ThiÕt bÞ ph¶i ®îc t¾t trong qu¸ tr×nh æn ®Þnh nhiÖt ®é. 

Trong trêng hîp thiÕt bÞ cã m¹ch æn ®Þnh nhiÖt ®é ho¹t ®éng liªn tôc, c¸c 
m¹ch nµy ph¶i ®îc bËt trong thêi gian 15 phót sau khi ®¹t ®îc c©n b»ng nhiÖt, vµ 
sau ®ã thiÕt bÞ ph¶i ®¹t ®îc c¸c yªu cÇu x¸c ®Þnh. 

NÕu kh«ng kiÓm tra ®îc c©n b»ng nhiÖt bëi c¸c phÐp ®o, chu kú æn ®Þnh 
nhiÖt ®é ph¶i Ýt nhÊt lµ 1 giê hoÆc víi thêi gian l©u h¬n mµ ®îc phßng thö nghiÖm 
quyÕt ®Þnh. Thø tù ®o ph¶i ®îc lùa chän vµ ®é Èm cña phßng ®o ®îc ®iÒu chØnh 
sao cho kh«ng diÔn ra hiÖn tîng ngng tô. 

5.1.1.3.1 Thñ tôc ®o ®èi víi thiÕt bÞ ho¹t ®éng liªn tôc 

NÕu nhµ s¶n xuÊt c«ng bè r»ng thiÕt bÞ ®îc thiÕt kÕ ho¹t ®éng liªn tôc, khi ®ã 
thñ tôc ®o nh sau: 
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Tríc khi ®o ë c¸c nhiÖt ®é tíi h¹n trªn, thiÕt bÞ ph¶i ®îc ®Æt trong phßng ®o 
cho ®Õn khi ®¹t ®îc c©n b»ng nhiÖt. Sau ®ã bËt thiÕt bÞ ë tr¹ng th¸i ph¸t trong thêi 
gian mét nöa giê, sau thêi gian nµy thiÕt bÞ ph¶i ®¹t ®îc c¸c yªu cÇu x¸c ®Þnh. 

Tríc khi ®o ë nhiÖt ®é tíi h¹n díi, thiÕt bÞ ph¶i ®îc ®Æt trong phßng ®o cho 
®Õn khi ®¹t ®îc c©n b»ng nhiÖt, sau ®ã chuyÓn tíi tr¹ng th¸i chê hoÆc thu trong 
thêi gian mét giê, sau thêi gian nµy thiÕt bÞ ph¶i ®¹t ®îc c¸c yªu cÇu x¸c ®Þnh. 

5.1.1.3.2 Thñ tôc ®o ®èi víi thiÕt bÞ ho¹t ®éng kh«ng liªn tôc 

NÕu nhµ s¶n xuÊt c«ng bè r»ng thiÕt bÞ ®îc thiÕt kÕ ho¹t ®éng kh«ng liªn tôc, 
khi ®ã thñ tôc ®o nh sau: 

Tríc khi ®o ë c¸c nhiÖt ®é tíi h¹n trªn, thiÕt bÞ ph¶i ®îc ®Æt trong phßng ®o 
cho ®Õn khi ®¹t ®îc c©n b»ng nhiÖt. Sau ®ã bËt thiÕt bÞ ë tr¹ng th¸i ph¸t trong thêi 
gian mét phót, tiÕp theo lµ 4 phót ë tr¹ng th¸i thu, sau thêi gian nµy thiÕt bÞ ph¶i ®¹t 
®îc c¸c yªu cÇu x¸c ®Þnh. 

Tríc khi ®o ë nhiÖt ®é tíi h¹n díi, thiÕt bÞ ph¶i ®îc ®Æt trong phßng ®o cho 
®Õn khi ®¹t ®îc c©n b»ng nhiÖt, sau ®ã chuyÓn tíi tr¹ng th¸i chê hoÆc thu trong 
thêi gian mét phót, sau thêi gian nµy thiÕt bÞ ph¶i ®¹t ®îc c¸c yªu cÇu x¸c ®Þnh. 

5.1.2 Nguån c«ng suÊt ®o kiÓm 

Khi ®o, nguån c«ng suÊt cña thiÕt bÞ ph¶i ®îc thay b»ng mét nguån c«ng suÊt 
®o kiÓm cã kh¶ n¨ng cung cÊp c¸c ®iÖn ¸p ®o kiÓm b×nh thêng vµ tíi h¹n nh x¸c 
®Þnh trong c¸c môc 5.1.1.1.2 vµ 5.1.1.2.2. Trë kh¸ng trong cña nguån c«ng suÊt ®o 
kiÓm ph¶i ®ñ nhá ®Ó ¶nh hëng cña nã tíi c¸c kÕt qu¶ ®o lµ kh«ng ®¸ng kÓ. Víi môc 
®Ých ®o kiÓm, ®iÖn ¸p nguån c«ng suÊt ph¶i ®îc ®o ë ®Çu vµo cña thiÕt bÞ. 

NÕu thiÕt bÞ cã c¸p c«ng suÊt nèi cè ®Þnh, ®iÖn ¸p ®o kiÓm ph¶i lµ ®iÖn ¸p 
®îc ®o ë ®iÓm nèi c¸p c«ng suÊt víi thiÕt bÞ. 

§èi víi c¸c thiÕt bÞ sö dông pin, pin ph¶i ®îc th¸o ra vµ nguån c«ng suÊt ®o 
ph¶i cã chØ tiªu kü thuËt gièng víi pin thùc tÕ. 

Trong khi ®o kiÓm, c¸c ®iÖn ¸p nguån c«ng suÊt ph¶i cã dung sai ±1% so víi 
®iÖn ¸p khi b¾t ®Çu mçi phÐp ®o. Gi¸ trÞ dung sai nµy lµ giíi h¹n ®èi víi c¸c phÐp 
®o c«ng suÊt. 

5.1.3 Lùa chän thiÕt bÞ ®o 

Nhµ s¶n xuÊt ph¶i cung cÊp mét hoÆc nhiÒu mÉu thiÕt bÞ ®o kiÓm phï hîp. 

NÕu thiÕt bÞ cã mét sè tÝnh n¨ng tïy chän, cÇn ph¶i xem xÐt kh«ng ®Ó ¶nh 
hëng ®Õn c¸c tham sè tÇn sè v« tuyÕn, tiÕp theo chØ cÇn thùc hiÖn c¸c phÐp ®o trªn 
thiÕt bÞ cã cÊu h×nh kÕt hîp c¸c tÝnh n¨ng ®îc xem lµ ®Çy ®ñ nhÊt nh ®Ò nghÞ cña 
nhµ s¶n xuÊt vµ ®îc sù ®ång ý cña phßng thö nghiÖm. 



TCN 68 - 229: 2005 

 59 

5.2 §¸nh gi¸ kÕt qu¶ ®o 

ViÖc ®¸nh gi¸ c¸c kÕt qu¶ ®èi víi c¸c phÐp ®o ®îc ghi l¹i trong b¸o c¸o ®o 
nh sau: 

- Gi¸ trÞ ®o ®îc so víi giíi h¹n t¬ng øng sÏ ®îc sö dông ®Ó quyÕt ®Þnh 
xem thiÕt bÞ cã tho¶ m·n c¸c yªu cÇu cña tiªu chuÈn hay kh«ng. 

- Gi¸ trÞ ®é kh«ng ®¶m b¶o ®o cña mçi tham sè ®o ph¶i ®îc ghi trong b¸o 
c¸o ®o. 

- Gi¸ trÞ ®é kh«ng ®¶m b¶o ®o (®èi víi mçi phÐp ®o) ph¶i b»ng hoÆc thÊp h¬n 
c¸c gi¸ trÞ trong b¶ng 9. 

Víi ph¬ng ph¸p ®o (theo tiªu chuÈn), c¸c gi¸ trÞ ®é kh«ng ®¶m b¶o ®o ph¶i 
®îc tÝnh theo ETR 028 vµ ph¶i t¬ng øng víi hÖ sè khai triÓn k = 1,96 hoÆc k = 2 
(cã ®é tin cËy lµ 95% vµ 95,45% trong trêng hîp c¸c ®Æc tÝnh ph©n bè cña ®é 
kh«ng ®¶m b¶o ®o lµ chuÈn (Gauss)). 

B¶ng 9 dùa trªn c¸c hÖ sè khai triÓn nµy. 

HÖ sè khai triÓn thùc tÕ ®îc sö dông ®Ó íc lîng ®é kh«ng ®¶m b¶o ®o ph¶i 
®îc c«ng bè. 

B¶ng 9: §é kh«ng ®¶m b¶o ®o tuyÖt ®èi: c¸c gi¸ trÞ cùc ®¹i 

Tham sè 
§é kh«ng ®¶m 

b¶o ®o 

TÇn sè v« tuyÕn ±1 x 10-7 

C«ng suÊt RF dÉn (lªn ®Õn 160 W) ±0,75 dB 

C«ng suÊt RF bøc x¹ ±6 dB 

C«ng suÊt kªnh l©n cËn ±5 dB 

§é nh¹y trung b×nh (bøc x¹) ±3 dB 

§o hai tÝn hiÖu, lªn ®Õn 4 GHz (dïng bé ghÐp ®o) ±4 dB 

§o hai tÝn hiÖu sö dông trêng bøc x¹ (xem ghi chó) ±6 dB 

§o ba tÝn hiÖu (dïng bé ghÐp ®o) ±3 dB 

Ph¸t x¹ gi¶ dÉn cña m¸y ph¸t, lªn ®Õn 12,75 GHz ±4 dB 

Ph¸t x¹ gi¶ dÉn cña m¸y thu, lªn ®Õn 12,75 GHz ±3 dB 

Ph¸t x¹ bøc x¹ cña m¸y ph¸t, lªn ®Õn 4 GHz ±6 dB 

Ph¸t x¹ bøc x¹ cña m¸y thu, lªn ®Õn 4 GHz ±6 dB 

TÇn sè qu¸ ®é cña m¸y ph¸t (lÖch tÇn sè) 

Thêi gian qu¸ ®é cña m¸y ph¸t 

±250 Hz 

±20% 

Ghi chó: C¸c gi¸ trÞ cã hiÖu lùc tíi 1 GHz ®èi víi c¸c tham sè RF, 
trõ khi cã c«ng bè kh¸c. 
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Phô lôc A 
(Quy ®Þnh) 

®o trêng bøc x¹ 
 

A.1 C¸c vÞ trÝ ®o vµ s¬ ®å chung cho c¸c phÐp ®o cã sö dông trêng bøc x¹ 

PhÇn nµy giíi thiÖu 3 vÞ trÝ ®o th«ng dông nhÊt ®îc sö dông cho c¸c phÐp ®o 
bøc x¹: phßng ®o kh«ng ph¶n x¹, phßng ®o kh«ng ph¶n x¹ cã mÆt ®Êt vµ vÞ trÝ ®o 
vïng më (OATS). C¶ hai phÐp ®o tuyÖt ®èi vµ t¬ng ®èi cã thÓ ®îc thùc hiÖn ë 
nh÷ng vÞ trÝ nµy. Khi thùc hiÖn c¸c phÐp ®o tuyÖt ®èi, phßng ®o ph¶i ®îc kiÓm tra 

A.1.1 Phßng ®o kh«ng ph¶n x¹ 

Phßng kh«ng ph¶n x¹ lµ phßng ®îc bao quanh vµ líp têng, sµn nhµ, trÇn 
nhµ bªn trong ®îc phñ vËt liÖu hÊp thô sãng v« tuyÕn thêng cã d¹ng bät h×nh 
chãp. Phßng ®o thêng cã cét ®ì ¨ng ten ë mét ®Çu vµ bµn xoay ë ®Çu kia. Mét 
kiÓu phßng ®o kh«ng ph¶n x¹ ®îc chØ trong h×nh A.1. 

¡ng ten ®o

Bµn xoay

Cét ®ì ¨ng ten §é dµi 3 hoÆc 10 m

VËt liÖu
thÈm thÊu
v« tuyÕn

Cét ®ì ¨ng ten

 
 

H×nh A.1: Phßng ®o kh«ng ph¶n x¹ 
 

Phßng ®o ®îc bao quanh vµ phñ vËt liÖu hÊp thô v« tuyÕn t¹o ra mét m«i 
trêng ®îc kiÓm so¸t phôc vô môc ®Ých ®o. KiÓu phßng ®o nµy m« pháng c¸c 
®iÒu kiÖn kh«ng gian tù do. 
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ViÖc bao bäc t¹o ra mét kh«ng gian ®o, lµm gi¶m møc nhiÔu tÝn hiÖu còng 
nh c¸c ¶nh hëng kh¸c tõ bªn ngoµi, trong khi vËt liÖu hÊp thô v« tuyÕn lµm gi¶m 
sù ph¶n x¹ kh«ng mong muèn tõ têng vµ trÇn nhµ cã thÓ ¶nh hëng ®Õn c¸c phÐp 
®o. Thùc tÕ, cã thÓ dÔ dµng che ch¾n ®Ó cã c¸c møc triÖt nhiÔu m«i trêng cao  
(80 dB ®Õn 140 dB), thêng th× lµm cho møc nhiÔu m«i trêng lµ kh«ng ®¸ng kÓ. 

Bµn xoay cã kh¶ n¨ng xoay 3600 trong mÆt ph¼ng n»m ngang vµ ®îc sö dông 
®Ó ®Æt mÉu thö (EUT) ë ®é cao phï hîp so víi mÆt ®Êt. Phßng ®o ph¶i ®ñ réng ®Ó 

cho phÐp kho¶ng c¸ch ®o Ýt nhÊt lµ 3 m hoÆc 2(d1 + d2)
2/λ (m), chän sè lín h¬n. 

Kho¶ng c¸ch ®îc sö dông trong c¸c phÐp ®o thùc tÕ ph¶i ®îc ghi trong kÕt qu¶ ®o. 

Phßng ®o kh«ng ph¶n x¹ thêng cã mét sè lîi thÕ h¬n so víi c¸c phßng ®o 
kh¸c. §ã lµ gi¶m nhiÔu m«i trêng, gi¶m c¸c ph¶n x¹ tõ sµn, trÇn vµ têng bao 
quanh ®ång thêi kh«ng phô thuéc vµo ®iÒu kiÖn thêi tiÕt. Tuy nhiªn nã còng cã mét 
sè nhîc ®iÓm lµ cã kho¶ng c¸ch ®o bÞ giíi h¹n vµ viÖc sö dông tÇn sè thÊp còng bÞ 
giíi h¹n do kÝch thíc cña vËt liÖu hÊp thô h×nh chãp. 

TÊt c¶ c¸c phÐp ®o ph¸t x¹, ®é nh¹y vµ sù miÔn nhiÔm cã thÓ thùc hiÖn trong 
phßng ®o kh«ng ph¶n x¹ mµ kh«ng bÞ c¸c h¹n chÕ ë trªn. 

A.1.2 Phßng ®o kh«ng ph¶n x¹ cã mÆt sµn dÉn ®iÖn 

Phßng ®o kh«ng ph¶n x¹ cã mÆt sµn dÉn ®iÖn lµ phßng ®îc bao quanh vµ líp 
têng, trÇn nhµ bªn trong ®îc phñ vËt liÖu hÊp thô sãng v« tuyÕn vµ cã d¹ng bät 
h×nh chãp. Sµn b»ng kim lo¹i kh«ng phñ vËt liÖu hÊp thô. Phßng ®o thêng cã cét 
®ì ¨ng ten ë mét ®Çu vµ bµn xoay ë ®Çu kia. Mét kiÓu phßng ®o kh«ng ph¶n x¹ cã 
mÆt sµn dÉn ®iÖn ®îc chØ trong h×nh A.2. 

Trong phßng ®o nµy, mÆt sµn t¹o ra ®êng ph¶n x¹ mong muèn, do ®ã tÝn hiÖu 
nhËn ®îc bëi ¨ng ten thu lµ tæng c¸c tÝn hiÖu tõ c¸c ®êng truyÒn trùc tiÕp vµ ph¶n 
x¹. §iÒu nµy t¹o ra mét møc tÝn hiÖu thu duy nhÊt ë mçi ®é cao cña ¨ng ten ph¸t 
(hoÆc EUT) vµ ¨ng ten thu so víi mÆt sµn. 

Cét ®ì ¨ng ten cã thÓ thay ®æi ®îc ®é cao (tõ 1 m ®Õn 4 m) ®Ó ¨ng ten cã thÓ 
®Æt ®îc ë vÞ trÝ thu ®îc tÝn hiÖu tæng hîp cùc ®¹i gi÷a c¸c ¨ng ten hoÆc gi÷a EUT 
vµ ¨ng ten ®o. 

Bµn xoay cã kh¶ n¨ng xoay 3600 trong mÆt ph¼ng n»m ngang vµ ®îc sö dông 
®Ó ®Æt mÉu thö (EUT) ë ®é cao x¸c ®Þnh so víi mÆt ®Êt, thêng lµ 1,5 m. Phßng ®o 

ph¶i ®ñ réng ®Ó cho phÐp kho¶ng c¸ch ®o Ýt nhÊt lµ 3 m hoÆc 2(d1 +d2)
2/λ (m), chän 

sè lín h¬n. Kho¶ng c¸ch ®îc sö dông trong c¸c phÐp ®o thùc tÕ ph¶i ®îc ghi 
trong kÕt qu¶ ®o. 
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¡ng ten ®o

VËt liÖu
thÈm thÊu
v« tuyÕn

Cét ¨ng ten

Bµn xoay
§é dµi 3 hoÆc 10 m

MÆt sµn

1,5 m
1 

®Õ
n 

4 
m

 
 

 
H×nh A.2: Phßng ®o kh«ng ph¶n x¹ cã mÆt sµn dÉn ®iÖn 

Trong c¸c phÐp ®o ph¸t x¹, viÖc thø nhÊt lµ t×m cêng ®é trêng lín nhÊt tõ 
EUT b»ng c¸ch n©ng hoÆc h¹ ¨ng ten ®o trªn cét (®Ó thu ®îc tÝn hiÖu giao thoa 
cùc ®¹i cña c¸c tÝn hiÖu trùc tiÕp vµ ph¶n x¹ tõ EUT) vµ sau ®ã xoay bµn xoay ®Ó 
t×m gi¸ trÞ cùc ®¹i trong mÆt ph¼ng ph¬ng vÞ. T¹i ®é cao nµy cña ¨ng ten ®o, ghi 
l¹i biªn ®é cña tÝn hiÖu thu. ViÖc thø hai lµ thay EUT b»ng ¨ng ten thay thÕ (®îc 
®Æt ë ®iÓm gi÷a cña EUT) mµ ®îc nèi víi bé t¹o tÝn hiÖu. TiÕp tôc dß t×m gi¸ trÞ 
®Ønh cña tÝn hiÖu vµ ®iÒu chØnh ®Çu ra cña bé t¹o tÝn hiÖu cho ®Õn khi ®o l¹i ®îc 
møc nh trong bíc mét trªn m¸y thu. 

Víi c¸c phÐp ®o ®é nh¹y m¸y thu trªn mÆt sµn, còng t×m gi¸ trÞ cêng ®é 
trêng lín nhÊt b»ng c¸ch n©ng vµ h¹ ¨ng ten ®o trªn trôc ®Ó thu ®îc tÝn hiÖu giao 

thoa cùc ®¹i cña c¸c tÝn hiÖu trùc tiÕp vµ ph¶n x¹. ¨ng ten ®o ®îc gi÷ ë ®é cao 
nh trong bíc 2 ®ång thêi ¨ng ten ®o ®îc thay thÕ b»ng EUT. Gi¶m biªn ®é cña 
tÝn hiÖu ph¸t ®Ó x¸c ®Þnh møc cêng ®é trêng mµ t¹i ®ã thu ®îc ®¸p øng x¸c 
®Þnh tõ EUT. 

A.1.3 VÞ trÝ ®o vïng më 

VÞ trÝ ®o vïng më gåm mét bµn xoay ë mét ®Çu vµ mét cét ®ì ¨ng ten cã thÓ 
thay ®æi ®é cao ë ®Çu kia. MÆt sµn, trong trêng hîp lý tëng, dÉn ®iÖn tèt vµ cã 
thÓ më réng kh«ng h¹n chÕ. Thùc tÕ, viÖc dÉn ®iÖn tèt cã thÓ thùc hiÖn ®îc cßn 
kÝch cí cña mÆt sµn bÞ giíi h¹n. Mét vÞ trÝ ®o vïng më ®îc chØ trong h×nh A.3. 
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Cét ¨ng ten

¡ng ten lìng cùc

Bµn xoay

MÆt nÒn

3 hoÆc 10 m

 
 

H×nh A.3: VÞ trÝ ®o vïng më 

MÆt sµn t¹o ra ®êng ph¶n x¹ mong muèn, do ®ã tÝn hiÖu thu ®îc bëi ¨ng ten 
thu lµ tæng c¸c tÝn hiÖu tõ c¸c ®êng truyÒn trùc tiÕp vµ ph¶n x¹. §iÒu nµy t¹o ra 
mét møc tÝn hiÖu thu duy nhÊt ë mçi ®é cao cña ¨ng ten ph¸t (hoÆc EUT) vµ ¨ng 
ten thu so víi mÆt sµn. 

PhÈm chÊt cña vÞ trÝ ®o liªn quan ®Õn vÞ trÝ ¨ng ten, bµn xoay, kho¶ng c¸ch ®o 
vµ c¸c s¾p xÕp kh¸c gièng nh phßng ®o kh«ng ph¶n x¹ cã mÆt sµn dÉn ®iÖn. C¸c 
phÐp ®o bøc x¹ trong OATS gièng nh thùc hiÖn trong phßng ®o kh«ng ph¶n x¹ cã 
mÆt sµn dÉn ®iÖn. 

S¬ ®å ®o ®iÓn h×nh ®èi víi c¸c vÞ trÝ ®o cã mÆt sµn dÉn ®iÖn ®îc chØ trong 
h×nh A.4. 

¡ng ten ®o

Bé suy hao 10 dB

M¸y thu

EUT

§êng trùc tiÕp

V«n kÕ sè

Nguån

Bµn xoay
3 hoÆc 10 m

§êng ph¶n x¹

 
H×nh A.4: S¬ ®å ®o trªn vÞ trÝ ®o cã mÆt sµn dÉn ®iÖn 

 (thiÕt lËp OATS cho c¸c phÐp ®o ph¸t x¹ gi¶) 
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A.1.4 ¨ng ten ®o 

¨ng ten ®o thêng ®îc sö dông trong c¸c ph¬ng ph¸p ®o bøc x¹. Trong c¸c 
phÐp ®o ph¸t x¹ (sai sè tÇn sè, c«ng suÊt bøc x¹ hiÖu dông, ph¸t x¹ gi¶ vµ c«ng suÊt 
kªnh l©n cËn), ¨ng ten ®o ®îc sö dông ®Ó dß trêng bøc x¹ tõ EUT trong giai ®o¹n 
1 cña phÐp ®o vµ tõ ¨ng ten thay thÕ trong c¸c giai ®o¹n kh¸c. Khi sö dông vÞ trÝ ®o 
®Ó ®o c¸c ®Æc tÝnh m¸y thu (®é nh¹y vµ c¸c tham sè miÔn nhiÔm kh¸c), ¨ng ten 
®îc sö dông nh thiÕt bÞ ph¸t. 

¨ng ten thay thÕ ®îc l¾p trªn mét cét cho phÐp ¨ng ten ®îc sö dông cho c¶ 
ph©n cùc ®øng vµ ph©n cùc ngang. Ngoµi ra, ë vÞ trÝ mÆt sµn dÉn ®iÖn (c¸c phßng 
®o kh«ng ph¶n x¹ cã mÆt sµn dÉn ®iÖn vµ c¸c vÞ trÝ ®o vïng më) cã thÓ thay ®æi ®é 
cao (tÝnh tõ t©m ¨ng ten ®o xuèng mÆt ®Êt) trong mét kho¶ng x¸c ®Þnh (thêng tõ  
1 m ®Õn 4 m). 

Trong b¨ng tÇn 30 MHz ®Õn 1000 MHz, c¸c ¨ng ten lìng cùc thêng ®îc sö 
dông. §èi víi c¸c tÇn sè cao h¬n 80 MHz, c¸c lìng cùc ph¶i cã ®é dµi sao cho 
céng hëng ë tÇn sè ®o. ThÊp h¬n 80 MHz, nªn dïng lìng cùc cã ®é dµi ng¾n 
h¬n. 

A.1.5 ¨ng ten thay thÕ 

¨ng ten thay thÕ ®îc sö dông ®Ó thay thÕ EUT ®èi víi c¸c phÐp ®o c¸c tham 
sè m¸y ph¸t (sai sè tÇn sè, c«ng suÊt bøc x¹ hiÖu dông, ph¸t x¹ gi¶ vµ c«ng suÊt 
kªnh l©n cËn). §èi víi c¸c phÐp ®o ë b¨ng tÇn 30 MHz ®Õn 1000 MHz, ¨ng ten 
thay thÕ ph¶i lµ ¨ng ten lìng cùc. Víi c¸c tÇn sè lín h¬n 80 MHz, c¸c lìng cùc 
ph¶i cã ®é dµi sao cho céng hëng ë tÇn sè ®o. ThÊp h¬n 80 MHz, nªn dïng lìng 
cùc cã ®é dµi ng¾n h¬n. 
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Phô lôc b 
(Quy ®Þnh) 

C¸c ®iÒu kiÖn chung 

B.1 CÊp c¸c tÝn hiÖu ®o tíi ®Çu vµo m¸y thu 

Nguån tÝn hiÖu ®o cÊp tíi ®Çu vµo m¸y thu ®îc nèi sao cho trë kh¸ng nguån 

®èi víi ®Çu vµo m¸y thu lµ 50 Ω. 

Yªu cÇu nµy ph¶i tho¶ m·n kÓ c¶ khi cã mét tÝn hiÖu hoÆc nhiÒu tÝn hiÖu sö 
dông m¹ng kÕt hîp ®îc cÊp tíi m¸y thu ®ång thêi. 

C¸c møc tÝn hiÖu ®o ë c¸c ®Çu vµo m¸y thu (æ c¾m RF) ph¶i ®îc tÝnh theo 
emf. 

¶nh hëng cña bÊt kú s¶n phÈm xuyªn ®iÒu chÕ vµ t¹p ©m sinh ra trong c¸c 
nguån tÝn hiÖu ®o ph¶i kh«ng ®¸ng kÓ. 

B.2 C¸c tÝn hiÖu ®o kiÓm b×nh thêng (c¸c tÝn hiÖu mong muèn vµ kh«ng 
mong muèn) 

Khi thiÕt bÞ ®îc thiÕt kÕ ®Ó ph¸t c¸c dßng bit liªn tôc (sè liÖu, fax, truyÒn 
¶nh, tho¹i sè), tÝn hiÖu ®o kiÓm b×nh thêng nh sau: 

- TÝn hiÖu D-M0, gåm mét chuçi v« h¹n c¸c bit 0; 

- TÝn hiÖu D-M1, gåm mét chuçi v« h¹n c¸c bit 1; 

- TÝn hiÖu D-M2, gåm mét chuçi bit gi¶ ngÉu nhiªn víi Ýt nhÊt 511 bit theo 
KhuyÕn nghÞ O.153 cña ITU-T. 

- TÝn hiÖu D-M2', cã kiÓu gièng víi D-M2, nhng chuçi bit gi¶ ngÉu nhiªn 
®éc lËp so víi D-M2 (cã thÓ gièng hÖt D-M2 nhng b¾t ®Çu ë mét thêi ®iÓm kh¸c). 

- TÝn hiÖu A-M3, gåm mét tÝn hiÖu RF, ®îc ®iÒu chÕ b»ng tÝn hiÖu tÇn sè ©m 
thanh víi ®é lÖch lµ 12% kho¶ng c¸ch kªnh. TÝn hiÖu nµy ®îc sö dông nh tÝn 
hiÖu kh«ng mong muèn. 

ViÖc cÊp mét chuçi v« h¹n c¸c bit 0 hoÆc 1 thêng kh«ng cã d¶i th«ng ®Æc 
trng. TÝn hiÖu D-M2 ®îc sö dông ®Ó ®¹t gÇn ®óng víi d¶i th«ng ®Æc trng. 

NÕu viÖc truyÒn dßng bit liªn tôc kh«ng thÓ thùc hiÖn ®îc, tÝn hiÖu ®o kiÓm 
b×nh thêng ph¶i cã c¸c bit ®îc m· ho¸ söa lçi hoÆc c¸c b¶n tin. TÝn hiÖu nµy cã 
thÓ ®îc lùa chän bëi nhµ s¶n xuÊt hoÆc ®îc tho¶ thuËn gi÷a nhµ s¶n xuÊt vµ 
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phßng thö nghiÖm, vµ ph¶i cã d¶i th«ng chiÕm dông tÇn sè v« tuyÕn lín nhÊt. Chi 
tiÕt vÒ tÝn hiÖu thö nµy ph¶i ®îc ghi trong b¸o c¸o ®o. 

Trong trêng hîp nµy, bé m· ho¸ ®i kÌm víi m¸y ph¸t ph¶i cã kh¶ n¨ng cÊp 
tÝn hiÖu ®o kiÓm b×nh thêng. §iÒu chÕ kÕt qu¶ ®îc gäi lµ ®iÒu chÕ ®o kiÓm b×nh 
thêng. NÕu cã thÓ, ph¶i ®iÒu chÕ liªn tôc trong thêi gian ®o. 

TÝn hiÖu ®o D-M4 gåm c¸c bit ®îc m· ho¸ söa lçi, c¸c b¶n tin ®îc ph¸t liªn 
tiÕp nhau. TruyÒn nh vËy lµ cÇn thiÕt ®èi víi c¸c phÐp ®o nh c«ng suÊt kªnh l©n 
cËn vµ ph¸t x¹ gi¶. 

TÝn hiÖu A-M3 ®îc sö dông lµ tÝn hiÖu kh«ng mong muèn ®èi víi c¸c phÐp 
®o nh triÖt nhiÔu ®ång kªnh vµ ®é chän läc kªnh l©n cËn. 

Chi tiÕt vÒ D-M3 vµ D-M4 ph¶i ®îc ghi trong c¸c b¸o c¸o ®o. 

B.3 ¨ng ten gi¶ 

C¸c phÐp ®o ph¶i ®îc thùc hiÖn b»ng c¸ch sö dông ¨ng ten gi¶ cã trë kh¸ng  

50 Ω kh«ng ph¶n x¹, bøc x¹ vµ ®îc nèi víi æ c¾m ¨ng ten cña thiÕt bÞ cÇn kiÓm tra. 

B.4 C¸c ®iÓm ®o ®èi víi phÐp ®o dßng bit 

Thùc tÕ kh«ng thÓ lu«n lu«n ®o dßng bit giao diÖn v« tuyÕn. Nhµ s¶n xuÊt ph¶i 
x¸c ®Þnh c¸c ®iÓm ®o thiÕt bÞ ®Ó thùc hiÖn c¸c phÐp ®o c¸c dßng bit theo c¸c môc 
4.2 vµ 4.3. 

CÇn chó ý r»ng ®iÓm ®o thö cµng ®îc ®Æt gÇn giao diÖn v« tuyÕn th× sai sè ®o 
cµng nhá do phÐp ®o Ýt phô thuéc vµo phÇn øng dông. 

Ph¶i thùc hiÖn phÐp ®o ë c¸c ®iÓm ®o t¬ng øng nhau. 

C¸c ®iÓm ®o ®îc sö dông ph¶i ®îc ghi trong c¸c b¸o c¸o ®o. 

B.5 C¸c chÕ ®é ho¹t ®éng cña m¸y ph¸t 

Víi môc ®Ých ®o cña tiªu chuÈn nµy, tèt nhÊt lµ sö dông m¸y ph¸t kh«ng  
®iÒu chÕ. 

Ph¬ng ph¸p ®¹t ®îc sãng mang kh«ng ®iÒu chÕ hoÆc c¸c kiÓu m« h×nh ®iÒu 
chÕ ®Æc biÖt, nÕu phï hîp, cã thÓ ®îc lùa chän bëi nhµ s¶n xuÊt hoÆc ®îc sù 
®ång ý gi÷a nhµ s¶n xuÊt vµ phßng thö nghiÖm. §iÒu nµy ph¶i tr×nh bµy trong b¸o 
c¸o ®o. 

B.6 Møc tÝn hiÖu mong muèn ®èi víi c¸c phÐp ®o suy gi¶m (sè liÖu hoÆc b¶n tin) 

C¸c phÐp ®o suy gi¶m lµ nh÷ng phÐp ®o ®îc thùc hiÖn trªn m¸y thu ®Ó kiÓm 
tra sù suy gi¶m chÊt lîng cña m¸y thu do cã tÝn hiÖu kh«ng mong muèn. 
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Møc cña tÝn hiÖu mong muèn ®èi víi c¸c phÐp ®o suy gi¶m (ë c¸c ®iÒu kiÖn 

®o kiÓm b×nh thêng môc 5.1.1.1) ph¶i cã søc ®iÖn ®éng lµ +6 dBµV. §ã lµ gi¸ trÞ 
cao h¬n ®é nh¹y kh¶ dông cùc ®¹i (sè liÖu hoÆc b¶n tin, dÉn) 3 dB. 

B.7 ChØ tiªu cña m¸y ph©n tÝch phæ 

Cã thÓ sö dông b¨ng th«ng ph©n gi¶i 1 kHz ®Ó ®o biªn ®é tÝn hiÖu hoÆc t¹p ©m 
ë møc cao h¬n møc t¹p ©m cña m¸y ph©n tÝch phæ 3 dB hoÆc nhiÒu h¬n, nh hiÓn 

thÞ trªn mµn h×nh, víi ®é chÝnh x¸c ±2 dB khi cã tÝn hiÖu mong muèn. 

§é chÝnh x¸c cña c¸c phÐp ®o biªn ®é t¬ng ®èi ph¶i n»m trong kho¶ng  

±1 dB. 

§èi víi ®iÒu chÕ ph©n bè thèng kª, m¸y ph©n tÝch phæ vµ bé tÝch ph©n ph¶i x¸c 
®Þnh ®îc mËt ®é phæ c«ng suÊt thùc ®· ®îc lÊy tÝch ph©n trong d¶i th«ng yªu cÇu. 
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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 Ω 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 Ω 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 Ω 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 Ω 
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 λ/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 

Frequency error limit (kHz) Channel 
separation 

(kHz) 
Below 47 

MHz 
47 MHz to 137 

MHz 
137 MHz to 

300 MHz 
300 MHz to 

500 MHz 
500 MHz to 
1000 MHz 

25 ± 0.60 ±1.35 ±2.00 ±2.00 (Note) ±2.50 (Note) 

12.5 ± 0.60 ±1.00 ±1.00 (B) 

±1.50 (M) 

±1.00 (B) 

±1.50 (M) 
(Note) 

No value 
specified 

Note:  

For hand portable stations having integral power supplies, these limits only apply to the reduced 
extreme temperature range 00C to +300C. 

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 
 
 

 
 

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. 

Transmitter 
under test 

Frequency 
meter 

Power 
attenuator 
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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 
 
 
 
 

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. 

 

Transmitter 
under test 

Power 
meter 

Power 
attenuator 
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4.2.3.2 Limit 

The effective radiated power under normal test conditions shall be within df 

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 df as follows: 

df
2 = dm

2 + de
2 

Where: 

- dm is the actual measurement uncertainty; 

- de is the allowance for the equipment (1.5 dB); 

- df is 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). 

The measurement procedure shall be as follows: 

a) 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. 

b) 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). 

c) The transmitter shall be rotated through 3600 about a Vertical axis until a 
higher maximum signal is received; 

d) 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.1.1 (i.e. an anechoic 
chamber). 

e) 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.1.1 (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. 

 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

1) Signal generator 

2) Substitution antenna 

3) Test antenna 

4) Spectrum analyser or selective Voltmeter (test receiver) 

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 µW (-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 µW(-37 dBm). 

4.2.4.3 Method of measurement 
 
 
 
 
 
 
 
 
 

 

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 Ω 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 
(kHz) 

Specified necessary 
bandwidth (kHz) 

Displacement from the  
-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. 

i) 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 µW (-36 dBm) 2.0 nW (-57 dBm) 

Above 1 GHz to 4 GHz, or above 1 GHz to  
12.75 GHz (clause 4.2.5.3, a)) 

1.00 µW (-30 dBm) 20 nW (-47 dBm) 

Table 4: Radiated emissions 

Frequency range Tx operating Tx stanby 

30 MHz to 1 GHz 0.25 µW (-36 dBm) 2.0 nW (-57 dBm) 

Above 1 GHz to 4 GHz 1.00 µW (-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 Ω 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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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)). 
 
 
 
 
 
 
 
 
 
 
 
 
 

1) Transmitter under test 

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. 

c) 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 
 
 
 
 
 
 
 
 

 
 

Figure 9: Measurement arrangement 

The measurement arrangement shown in figure 9 should be used. 

The transmitter shall be connected to a 50 Ω 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 (Txon , see definitions in clause 4.2.9.1) 
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 (Pc ) and maintains a level 
within +1.5 dB/-1 dB from Pc 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, Fc , as seen on the measuring 
equipment or the plot of frequency as a function of time; 

The measured value of ta is tam; its limit is tal. 
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4.2.7.2 Limit 

The transmitter attack time shall not exceed 25 ms (tam ≤ tal). 

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) 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. 

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

c) 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 (tr) is the time which elapses between the 
initiation of the "transmitter off" function (Txoff, 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 (Pc) 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 tr is trm; its limit is trl. 

4.2.8.2 Limit 

The transmitter release time shall not exceed 20 ms (trm ≤ trl).  
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4.2.8.3 Method of measurement 

For the test arrangement see clause 4.2.9.3.2, figure 13. 

The measurement procedure shall be as follows: 

a) 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. 

b) 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; 

c) 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: 

§ Po: rated power; 

§ Pc: steady state power; 

§ Pa: 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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§ Fo: nominal carrier frequency; 

§ Fc: steady state carrier frequency; 

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

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

§ dfo: 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; 

§ dfc: limit of the frequency difference (df) during the transient, equal to one 
half channel separation; while the frequency difference is less than dfc, 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; 

§ Txon: time at which the final irrevocable logic decision to power on the 
transmitter is taken. 

§ ton: time when the carrier power, measured at the transmitter output, 
exceeds Pc - 30 dB; 

§ tp: period of time starting at ton and finishing when the power reaches Pc - 6 dB; 
§ ta: transmitter attack time as defined in clause 4.2.7; 
§ tam: measured value of ta; 
§ tal: limit of tam as given in clause 4.2.7.2; 
§ Txoff: time at which the final irrevocable logic decision to power off the 

transmitter is taken. 
§ Toff: time when the carrier power falls below Pc -30 dB; 
§ td: period of time starting when the power falls below Pc - 6 dB and 

finishing at toff; 
§ tr: transmitter release time as defined in clause 4.2.8 (after the end of the 

release time, the power remains below Pc -50 dB); 
§ trm: measured value of tr; 
§ trl: limit of trm as given in clause 4.2.8.2. 

If use is 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 10: Transmitter attack time according to clause 4.2.7.1 a)  
and transient behaviour during switch-on 

 
 
 



TCN 68 - 229: 2005 

 90 

 
 

Limits based on the actual behavlour of the equipment

Fixed limits

Time

Power

Power
on

Pc + 1,5 dB P0 + 1,5 dB
Pc
Pc - 1 dB

Pc - 6 dB

Pc - 30 dB

Txon

RF

Frequency

tp

ton tam tal

P0

P0 - 1,5 dB

Fc + 1 kHz

Fc

Fc - 1 kHz

F0

df0

Time

Fc + dfc

Fc - dfc

F0 + dfe

F0 - dfe

Adjacent 
channel

Channel

Adjacent 
channel

 
 

 

Figure 11: Transmitter attack time according to clause 4.2.7.1 b) 
 and transient behaviour during switch-on 
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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 Pc - 30 dB, the carrier frequency shall 
remain within half a channel separation (dfc) from the steady carrier frequency (Fc). 
The slopes of the plots "power as a function of time" corresponding to both attack 
and release times, shall be such that: 

- tp ≥ 0.20 ms and td ≥ 0.20 ms, for attack and release time; 

- Between the Pc - 30 dB point and the Pc - 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 µW  
(-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 µW (-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 



TCN 68 - 229: 2005 

 93 

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 Txon function or the Txoff 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 ton and before toff . 

4.2.9.3.2 Test arrangement and characteristics of the test 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 Pc - 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 Pc . 

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 measurement procedure shall be as follows: 

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

b) 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. 

c) 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 

 
d) The transmitter shall be switched on; 

e) 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; 

f) 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; 

i) 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 
 
 
 
 
 
 
 
 
 
 

 

Figure 14: Adjacent channel transient power measuring  
device measurement arrangement 

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

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

Adjacent channel filter: matched to 50 Ω; 

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 

Triggering 

 
Transmitter 
under test 

Power 
attenuator 

Adjacent 
channel filter 

Mixer Spectrum 
analyser 

Signal 
generator 



TCN 68 - 229: 2005 

 96 

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 10-2

 . 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 dµV under normal test conditions, and an emf of +9.0 dµV under extreme 
test conditions. 

4.3.1.3 Method of measurement 

4.3.1.3.1 Method of measurement with continuous bit streams 
 
 
 
 
 
 

Figure 15: Measurement arrangement 

The measurement procedure shall be as follows: 

a) 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; 

b) 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); 

c) The emf of the input signal to the receiver is adjusted until the bit error 
ratio is 10-2

 or better. (When the value of 10-2
 cannot be reached exactly, 

this shall be taken into account in the evaluation of the measurement 
uncertainty); 

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

This value shall be recorded. 

e) 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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Figure 16: Measurement arrangement 

The measurement procedure shall be as follows: 

a) 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; 

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

c) 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. 

d)  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. 

e)  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. 

 

Message 
 generator 

Receiver 
under 
test 

Signal 
generator 

Bit error 
measuring 

test set 



TCN 68 - 229: 2005 

 98 

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 
 
 
 
 
 
 
 
 
 

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 µV 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 10-1

 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 10-2

 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 f); 

4.3.2.3.2 Method of measurement with messages 
 
 
 
 
 
 
 
 
 

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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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. 

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 µV emf under normal test conditions). 

c) 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; 

d) 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. 

e) 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 

 
 
 
 
 
 
 
 
 

Figure 19: Measurement arrangement 
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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) and shall be at the frequency of the channel 
immediately above that of the wanted signal. 

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 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 µV 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 10-1

 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 10-2

 or better is obtained. The level of the unwanted signal 
shall then be noted; 

f) 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. 

g) The measurement shall be repeated with the unwanted signal at the 
frequency of the channel below that of the wanted signal; 

h) 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); 

i) 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 

 
 
 
 
 
 
 
 
 
 

Figure 20: 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 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. 

d) 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 µV emf under normal test conditions). 

c) 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; 

d) 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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e) 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. 

f) 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. 

g) The measurement shall be repeated with the unwanted signal at the 
frequency of the channel below that of the wanted signal; 

h) 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); 

i) 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 (fLO) applied to the first mixer of the receiver plus or 
minus the sum of the intermediate frequencies (fI1,..., fIn ) and a half the 
switching range (sr) of the receiver; 

- Hence, the frequency fl of the limited frequency range is: 
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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 (fLO) applied to 
the first mixer of the receiver plus or minus the first intermediate 
frequency (fI1) of the receiver; 

- Hence, the frequencies of these spurious responses are: 

nfLO ± fI1 

- 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 (fLO) applied 
to the 1st mixer of the receiver, the intermediate frequencies (fI1, fI2, 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); 
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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). 

 
 
 
 
 
 
 

 
 

Figure 21: Measurement arrangement 

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 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 µV emf under normal test conditions). 

In the case where a continuous bit stream is used, the bit error ratio of the 
receiver after demodulation shall be noted. 

c) Signal generator B shall then be switched on, and the level of the 

unwanted signal adjusted to 86 dBµV 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)). 

d) 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; 

e) 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) 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. 

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 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 µV 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 10-1

 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 10-2

 or better is obtained. The level of the unwanted signal 
shall then 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 fRx /3.2 or 30 MHz, whichever is higher, to 3.2 × fRx , where fRx 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: 

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 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. 

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 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 µV emf under normal test conditions). 

c) 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; 

d) 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. 

e) 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 fRx /3.2 or 30 MHz, whichever is higher, to 3.2 × fRx , where fRx 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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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. 

 
 
 
 
 
 
 

 
 
 

Figure 22: Measurement arrangement 

b) 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 µV emf under normal test conditions). 

c) 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 10-1

 or worse is obtained; 

d) The normal test signal D-M2 shall then be transmitted whilst observing 
the bit error ratio; 

e) The level of the unwanted signals shall be reduced in steps of 1 dB until a 
bit error ratio of 10-2

 or better is obtained. The level of the unwanted 
signals shall then be noted; 

f) 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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g) 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; 

h) The intermodulation response rejection of the equipment under test shall 
be expressed as the lower of the two values recorded in step f). 

4.3.5.3.2 Method of measurement with messages 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 23: Measurement arrangement 

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); 

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. 

b) 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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sensitivity as specified in clause B.6 (data or messages), at the receiver 

input terminals (i.e. 6 dB above 1 µV emf under normal test conditions). 

c) 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; 

d) 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. 

e) 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. 

f) 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. 

g) 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 
 
 
 
 
 
 
 
 
 

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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±10 MHz, avoiding those frequencies at which spurious responses could 
occur (clause 4.3.4). 

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 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 µV 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 10-1

 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 10-2

 or better is obtained. The level of the unwanted signal 
shall then be noted; 

f) 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. 

g) The measurement shall be repeated for all the frequencies defined in step a); 

h) 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 
 
 
 
 
 
 
 
 
 
 

Figure 25: Measurement arrangement 

The measurement procedure shall be as follows: 
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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 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). 

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 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 µV emf under normal test conditions). 

c) 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; 

d) 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. 

e) 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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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 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. 

g) The measurement shall be repeated for all the frequencies defined in step a); 

h) 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) 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. 

4.3.7.2 Limit 

The power of any spurious radiation shall not exceed the values given in tables 
7 and 8. 

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 
 
 
 
 
 

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 Ω 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; 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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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1)  Signal generator 

2)  Substitution antenna 

3)  Test antenna 

4)  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 
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Figure 29: Measurement arrangement 

The measurement procedure shall be as follows: 

a) 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. 

b) 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. 

c) The output level of the signal generator shall be noted as C in dB relative 

to an emf of 1 µV; 

d) The transmitter shall then be switched off and the receiver sensitivity 
(data, conducted) is measured again; 

e) The output level of the signal generator shall be noted as D in dB relative 

to an emf of 1 µV; 

f) 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 

The measurement procedure shall be as follows: 
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a) 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. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 30: Measurement arrangement 

b) 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. 

c) The output level of the signal generator shall be noted as C in dB relative 

to an emf of 1 µV; 

d) The transmitter shall then be switched off and the receiver sensitivity 
(data, conducted) measured again; 

e) The output level of the signal generator shall be noted as D in dB relative 

to an emf of 1 µV; 
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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 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 31: Measurement arrangement 

The measurement procedure shall be as follows: 

a) 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. 

b) 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. 

c) The output level of the signal generator shall be noted as C in dB relative 

to an emf of 1 µV; 

d) The transmitter shall then be switched off and the receiver sensitivity 
(messages, conducted) measured again; 
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e) The output level of the signal generator shall be noted as D in dB relative 

to an emf of 1 µV; 

f) 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 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 32: Measurement arrangement 

The measurement procedure shall be as follows: 

a) 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. 

b) 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 µV; 

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 µV; 

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 fm derived from the 
expressions: 

(p)ft + (q)fm = fr and fm = (n)ft ± fI1 ; 

where: 

- ft is the transmitter frequency; 

- fr is the receiver frequency; and 

- fI1 is the first IF of the receiver. 

- n ≥ 2 
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Particular attention should be made to the following values: 

(p) = -1, (q) = 2 and (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: +150C to +350C; 

- 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 -200C to +550C. 

For the purpose of the note to table 1, clause 4.2.1.2, an additional reduced 
extreme temperature range of 00C to +300C 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; 

- (Vmax = nominal)/Tmin, (Vmax = nominal)/Tmax. 
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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 ±1 x 10-7 

RF Power conducted (up to 160 W) ±0.75 dB 

Radiated channel power ±6 dB 

Adjacent channel power ±5 dB 

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) 

Transmitter transient time 

±250 Hz 

±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. 

Test antenna

Turntable

Antenna support Range length 3 or 10 m

Radio
absorbing
material

Antenna support

 
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 3600 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(d1 + d2)
2/λ (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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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(d1 + d2)
2/λ (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 is shown in figure A.3. 

Antenna mast

Dipole antennas

Ground plane

Range length 3 or 10 m

Turntable

 
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 A.4: 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 is 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 Ω. 

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-M0, consisting of an infinite series of 0 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 is 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 0 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 
is 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 Ω connected to the antenna 
connector. 

B.4 Test points for bit stream measurements 

It is 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 dBµV. 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. 

 
 

 

 

 


