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Lêi nãi ®Çu 

Tiªu chuÈn Ngµnh TCN 68 - 234: 2006 “ThiÕt bÞ vi ba sè SDH ®iÓm - ®iÓm d¶i tÇn 
tíi 15 GHz - Yªu cÇu kü thuËt” ®­îc x©y dùng trªn c¬ së chÊp thuËn ¸p dông yªu cÇu kü 
thuËt cña c¸c tiªu chuÈn EN 301 751 V1.2.1 (2002-11); EN 300 234 V1.3.2 (2001-11); EN 
301 277 V1.2.1 (2001-02); EN 301 126-1 V1.1.2 (1999-09); EN 300 833 V1.4.1 (2002-11) 
cña ViÖn Tiªu chuÈn ViÔn th«ng ch©u ¢u (ETSI).  

Tiªu chuÈn Ngµnh TCN 68 - 234: 2006 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 kÌm theo QuyÕt ®Þnh 
sè 27/2006/Q§-BBCVT ngµy 25 th¸ng 7 n¨m 2006 cña Bé tr­ëng Bé B­u chÝnh, ViÔn th«ng. 

Tiªu chuÈn Ngµnh TCN 68 - 234: 2006 ®­îc ban hµnh d­íi d¹ng song ng÷ (tiÕng ViÖt 
vµ tiÕng Anh). Trong tr­êng hîp cã tranh chÊp vÒ c¸ch hiÓu do biªn dÞch, b¶n tiÕng ViÖt ®­îc 
¸p dông.  

Vô khoa häc - c«ng nghÖ 
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ThiÕt bÞ vi ba sè SDH ®iÓm - ®iÓm d¶i tÇn tíi 15 GHz  
Yªu cÇu kü thuËt 

(Ban hµnh kÌm theo QuyÕt ®Þnh sè 27/2006/Q§-BBCVT ngµy 25/7/2006 
cña Bé tr­ëng Bé B­u chÝnh, ViÔn th«ng) 

1. Ph¹m vi ¸p dông 

Tiªu chuÈn nµy bao gåm c¸c yªu cÇu kü thuËt thiÕt yÕu vµ ph­¬ng ph¸p ®o kiÓm ®èi víi 
thiÕt bÞ vi ba sè SDH ®iÓm - ®iÓm cã tèc ®é truyÒn dÉn STM-1 vµ 4xSTM-1 (STM-4) ë c¸c 
b¨ng tÇn nhá h¬n hoÆc b»ng 15 GHz.  

Tiªu chuÈn nµy ®­îc sö dông lµm c¬ së cho viÖc chøng nhËn hîp chuÈn thiÕt bÞ.  

2. Tµi liÖu tham chiÕu chuÈn 

[1] ETSI EN 301 751 (V1.2.1) (2002-11): "Fixed Radio Systems; Conformance testing; 
Part 1: Point-to-Point equipment - Definitions, general requirements and test procedures". 

[2] ETSI EN 301 277 (V1.2.1) (2001-02): "Fixed Radio Systems; Point-to-point 

equipment; High capacity digital radio systems transmitting STM-4 or 4 × STM-1 in a 40 MHz 
radio frequency channel using Co-Channel Dual Polarized (CCDP) operation". 

[3] ETSI EN 300 234 (V1.3.2) (2001-11): "Fixed Radio Systems; Point-to-point 
equipment; High capacity digital radio systems carrying 1 x STM-1 signals and operating in 
frequency bands with about 30 MHz channel spacing and alternated arrangements". 

[4] ETSI EN 301 126-1 (V1.1.2) (1999-09): "Fixed Radio Systems; Conformance 
testing; Part 1: Point-to-Point equipment - Definitions, general requirements and test 
procedures". 

[5] ETSI EN 300 833 (V1.4.1) (2002-11): "Fixed Radio Systems; Point-to-point 
antennas; antennas for point-to-point fixed radio systems operating in the frequency band  
3 GHz to 60 GHz". 

3. §Þnh nghÜa, ký hiÖu vµ ch÷ viÕt t¾t 

3.1 §Þnh nghÜa  

B¨ng tÇn v« tuyÕn ®­îc ph©n bæ: ViÖc ph©n bæ (b¨ng tÇn) trong b¶ng ph©n bæ tÇn sè 
cña mét b¨ng tÇn cho tr­íc ®Ó sö dông cho mét hoÆc nhiÒu dÞch vô th«ng tin v« tuyÕn mÆt 
®Êt hoÆc kh«ng gian, hoÆc dÞch vô thiªn v¨n v« tuyÕn trong nh÷ng ®iÒu kiÖn x¸c ®Þnh. 

Chó thÝch: ThuËt ng÷ nµy còng ®­îc ¸p dông cho b¨ng tÇn liªn quan (theo ThÓ lÖ V« 
tuyÕn ®iÖn, Gi¬-ne-v¬ 2001, ®iÒu kho¶n S1.16). 

§iÒu khiÓn c«ng suÊt ph¸t tù ®éng (ATPC): Chøc n¨ng ®iÒu khiÓn c«ng suÊt ®éng ®Ó 

ph¸t c«ng suÊt cùc ®¹i chØ trong tr­êng hîp cã t¸c ®éng cña pha ®inh s©u; b»ng c¸ch ®ã gi¶m 
®­îc nhiÔu trong hÇu hÕt thêi gian vµ m¸y ph¸t lµm viÖc ë chÕ ®é tuyÕn tÝnh cao h¬n.  
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Chó thÝch: Khi chøc n¨ng nµy ®­îc sö dông, c«ng suÊt m¸y ph¸t ®­îc thay ®æi linh 
ho¹t bëi m¸y thu ®Çu xa vµ theo ®iÒu kiÖn truyÒn dÉn. VÒ nguyªn lý, khi sö dông ATPC, cã 
thÓ x¸c ®Þnh ®­îc 3 møc c«ng suÊt kh¸c nhau:  

- C«ng suÊt kh¶ dông cùc ®¹i (chØ ph¸t trong ®iÒu kiÖn cã pha ®inh s©u). 

- C«ng suÊt danh ®Þnh cùc ®¹i (cã thÓ sö dông th­êng xuyªn khi ATPC bÞ ng¾t). CÇn 
l­u ý ®©y lµ c«ng suÊt “danh ®Þnh cña thiÕt bÞ” vµ kh«ng nªn nhÇm lÉn víi “møc danh ®Þnh 
thiÕt lËp theo tõng chÆng” do c¬ quan phèi hîp tÇn sè thiÕt lËp, cuèi cïng thu ®­îc th«ng qua 
c¸c bé suy hao RF thô ®éng hoÆc chøc n¨ng RTPC. 

- Møc c«ng suÊt danh ®Þnh cùc ®¹i vµ c«ng suÊt kh¶ dông cùc ®¹i cã thÓ b»ng nhau, 
hoÆc trong tr­êng hîp ®iÒu chÕ nhiÒu tr¹ng th¸i, c«ng suÊt kh¶ dông cùc ®¹i cã thÓ ®­îc sö 
dông ®Ó t¨ng c«ng suÊt ph¸t (mÊt tuyÕn tÝnh nh­ng t¨ng ®é dù phßng pha ®inh nÕu c¸c ®iÒu 
kiÖn pha ®inh g©y gi¶m RBER mong muèn). C¸c dù b¸o chØ tiªu th­êng ®­îc thùc hiÖn víi 
“c«ng suÊt kh¶ dông” lín nhÊt. 

- C«ng suÊt cùc tiÓu (®­îc sö dông trong ®iÒu kiÖn kh«ng cã pha ®inh). 

§iÒu kiÖn m«i tr­êng: Ph¹m vi ®iÒu kiÖn m«i tr­êng mµ thiÕt bÞ thuéc ph¹m vi cña 
tiªu chuÈn nµy buéc ph¶i tu©n thñ.  

C«ng suÊt kh¶ dông cùc ®¹i: Xem “§iÒu khiÓn c«ng suÊt ph¸t tù ®éng (ATPC)”. 

C«ng suÊt danh ®Þnh cùc ®¹i: Xem “§iÒu khiÓn c«ng suÊt ph¸t tù ®éng (ATPC)”. 

Kªnh tÇn sè v« tuyÕn: mét phÇn b¨ng tÇn v« tuyÕn, trong b¨ng tÇn ®ã thiÕt lËp ®­îc 
ph©n kªnh tÇn sè, dµnh cho mét ®­êng truyÒn v« tuyÕn cè ®Þnh.  

Ph©n kªnh tÇn sè v« tuyÕn: X¸c ®Þnh tr­íc c¸c tÇn sè trung t©m cho mét sè kªnh tÇn 
sè v« tuyÕn, theo KhuyÕn nghÞ ITU-R F.746, ®Ó sö dông phï hîp trong cïng mét vïng ®Þa lý. 

§iÒu khiÓn tÇn sè tõ xa (RFC): NhiÒu hÖ thèng v« tuyÕn sè cè ®Þnh cung cÊp chøc 
n¨ng nµy ®Ó c¶i thiÖn chÊt l­îng hÖ thèng. Khi chøc n¨ng nµy ®­îc sö dông, tÇn sè/kªnh 
trung t©m ph¸t cã thÓ ®­îc thiÕt lËp hoÆc bëi thiÕt bÞ ®iÒu khiÓn t¹i chç nèi víi thiÕt bÞ ®iÒu 
khiÓn hÖ thèng hoÆc bëi mét thiÕt bÞ ®Çu cuèi qu¶n lý m¹ng tõ xa. BiÕn thiªn tÇn sè lµ kh«ng 
®æi vµ th­êng ®­îc thùc hiÖn khi kÝch ho¹t hoÆc khëi ®éng l¹i c¸c tuyÕn kÕt nèi ®Ó dÔ dµng 
®¹t ®­îc tÇn sè ®ã cÊp phÐp ®­îc Ên ®Þnh bëi c¬ quan phèi hîp tÇn sè ®èi víi nhµ khai th¸c 
m¹ng cho tuyÕn kÕt nèi ®ã, nh»m kiÓm so¸t nhiÔu cña m¹ng trong cïng mét vïng ®Þa lý. 

§iÒu khiÓn c«ng suÊt ph¸t tõ xa (RTPC): NhiÒu hÖ thèng v« tuyÕn sè cè ®Þnh cung 
cÊp chøc n¨ng nµy ®Ó c¶i thiÖn chÊt l­îng hÖ thèng. Khi chøc n¨ng nµy ®­îc sö dông, c«ng 
suÊt ph¸t cã thÓ ®­îc thiÕt lËp hoÆc bëi thiÕt bÞ ®iÒu khiÓn t¹i chç nèi víi thiÕt bÞ ®iÒu khiÓn 
hÖ thèng hoÆc bëi mét thiÕt bÞ ®Çu cuèi qu¶n lý m¹ng tõ xa. BiÕn thiªn c«ng suÊt lµ kh«ng 
®æi vµ th­êng ®­îc thùc hiÖn khi kÝch ho¹t hoÆc khëi ®éng l¹i c¸c tuyÕn kÕt nèi ®Ó dÔ dµng 
®¹t ®­îc EIRP theo yªu cÇu cña c¬ quan phèi hîp tÇn sè cho tuyÕn kÕt nèi ®ã, nh»m kiÓm 
so¸t nhiÔu ®ång kªnh vµ kªnh l©n cËn trong cïng mét vïng ®Þa lý. VÒ nguyªn t¾c, chøc n¨ng 
nµy t­¬ng ®­¬ng víi yªu cÇu vÒ kh¶ n¨ng ®iÒu chØnh c«ng suÊt (vÝ dô: dïng suy hao cè ®Þnh) 
th­êng ®­îc yªu cÇu trong c¸c hÖ thèng cè ®Þnh.  
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3.2 Ký hiÖu 

dB  decibel 

dBc  decibel t­¬ng øng víi c«ng suÊt sãng mang trung b×nh 

dBm  decibel t­¬ng øng víi 1 mW  

ppm  phÇn triÖu 

3.3 Ch÷ viÕt t¾t 

ATPC  §iÒu khiÓn c«ng suÊt ph¸t tù ®éng 

BBER  Tû sè lçi khèi nÒn 

BER  Tû sè lçi bit 

Bwe  §é réng b¨ng ­íc l­îng (®é réng b¨ng ph©n gi¶i dïng ®Ó ®o c¸c thµnh phÇn phæ) 

C/I  Tû sè sãng mang trªn nhiÔu 

CCDP  §ång kªnh ph©n cùc kÐp  

CMI  BiÕn ®æi dÊu m· 

CSmin  Kho¶ng c¸ch kªnh thùc tÕ nhá nhÊt (®èi víi viÖc ph©n kªnh tÇn sè v« tuyÕn 
cho tr­íc) 

CW  Sãng mang liªn tôc 

DC  Dßng mét chiÒu 

DFRS  HÖ thèng chuyÓn tiÕp sè cè ®Þnh 

DRRS  HÖ thèng v« tuyÕn chuyÓn tiÕp sè 

EIRP  C«ng suÊt bøc x¹ ®¼ng h­íng t­¬ng ®­¬ng 

EMC  T­¬ng thÝch ®iÖn tõ tr­êng 

ERC  ñy ban Th«ng tin V« tuyÕn ch©u ¢u 

ESR  Tû sè gi©y lçi 

FWA  Truy nhËp v« tuyÕn cè ®Þnh 

HW  PhÇn cøng 

IEC  ñy ban Kü thuËt ®iÖn Quèc tÕ 

IF  Trung tÇn 

IPI  Ph©n t¸ch c¸c cæng 

ITU-R  Liªn minh ViÔn th«ng Quèc tÕ - Bé phËn tiªu chuÈn hãa vÒ V« tuyÕn 

ITU-T  Liªn minh ViÔn th«ng Quèc tÕ - Bé phËn tiªu chuÈn hãa vÒ ViÔn th«ng 

LO  Dao ®éng néi 

LV  §iÖn ¸p thÊp 

L6  B¨ng tÇn 6 GHz d­íi 

NFD  §é ph©n biÖt bé läc m¹ng 

PDH  Ph©n cÊp sè cËn ®ång bé  

PRBS  Chuçi bit nhÞ ph©n gi¶ ngÉu nhiªn 
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QAM  §iÒu chÕ biªn ®é cÇu ph­¬ng 

P-P  §iÓm - ®iÓm 

R&TTE  ThiÕt bÞ ®Çu cuèi V« tuyÕn vµ ViÔn th«ng 

RBER  Tû sè lçi bit d­ 

RF  TÇn sè v« tuyÕn 

RFC  §iÒu khiÓn tÇn sè tõ xa 

RFCOH  PhÇn mµo ®Çu bæ sung cña khung v« tuyÕn 

RSL  Møc tÝn hiÖu vµo cña m¸y thu 

RTPC  §iÒu khiÓn c«ng suÊt ph¸t tõ xa 

RX  M¸y thu 

SDH  Ph©n cÊp sè ®ång bé 

SOH  PhÇn mµo ®Çu 

STM-1  M« ®un truyÒn ®ång bé møc 1 (155,52 Mbit/s) 

STM-4  M« ®un truyÒn ®ång bé møc 4 (622 Mbit/s) 

STM-N  M« ®un truyÒn ®ång bé møc N 

TMN  M¹ng qu¶n lý ViÔn th«ng 

Tx  M¸y ph¸t 

TCAM  ñy ban c¸c vÊn ®Ò vÒ ®¸nh gi¸ sù phï hîp trong lÜnh vùc viÔn th«ng 

U6  B¨ng tÇn 6 GHz trªn 

XIF  HÖ sè c¶i thiÖn ph©n cùc chÐo nhê bé triÖt nhiÔu cùc chÐo 

XPD  Ph©n cùc chÐo 

XPI  NhiÔu cùc chÐo 

XPIC  Bé triÖt nhiÔu cùc chÐo 

4. §Æc tÝnh kü thuËt chung 

4.1 §iÒu kiÖn m«i tr­êng vµ ph­¬ng ph¸p ®o kiÓm  

Tiªu chuÈn nµy ®­a ra c¸c yªu cÇu kü thuËt cho thiÕt bÞ ho¹t ®éng trong ®iÒu kiÖn m«i 
tr­êng do nhµ s¶n xuÊt c«ng bè.  

C¸c lo¹i m«i tr­êng ho¹t ®éng cña thiÕt bÞ ®­îc ®­a ra trong Phô lôc E.  

T¹i mäi thêi ®iÓm, khi ho¹t ®éng trong giíi h¹n biªn cña m«i tr­êng ho¹t ®éng ®ã c«ng 
bè, thiÕt bÞ ph¶i tu©n thñ mäi yªu cÇu kü thuËt cña tiªu chuÈn nµy.  

4.2 B¨ng tÇn vµ ph©n kªnh 

ThiÕt bÞ ph¶i ho¹t ®éng trong mét hoÆc nhiÒu kªnh quy ®Þnh d­íi ®©y. 

4.2.1 §èi víi hÖ thèng STM-1 

4 GHz, L6 GHz, 7 GHz, 8 GHz, 13 GHz vµ 15 GHz.  

4.2.2 §èi víi hÖ thèng 4xSTM-1 hoÆc STM-4 

4 GHz, 5 GHz, U6 GHz, 11 GHz.  

B¨ng tÇn vµ ph©n kªnh ®­îc m« t¶ chi tiÕt trong Phô lôc K.  
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4.3 S¬ ®å khèi hÖ thèng 

4.3.1 §èi víi hÖ thèng STM-1 

 
Chó thÝch 1: §Ó x¸c ®Þnh c¸c ®iÓm ®o, trong m¹ng ph©n nh¸nh kh«ng cã c¸c bé lai ghÐp (hybrid). 
Chó thÝch 2: KÕt nèi t¹i RF, IF hoÆc b¨ng gèc 
Chó thÝch 3: C¸c ®iÓm chØ ra ë trªn chØ lµ c¸c ®iÓm tham chiÕu, c¸c ®iÓm C vµ C’, D vµ D’ nh×n chung lµ ®ång 
nhÊt 
Chó thÝch 4: C¸c ®iÓm B vµ C, B’ vµ C’ cã thÓ ®ång nhÊt khi sö dông bé ghÐp song c«ng ®¬n gi¶n. 

H×nh 4.1. S¬ ®å khèi hÖ thèng STM-1 

4.3.2 §èi víi hÖ thèng 4xSTM-1 hoÆc STM-4  

 

H×nh 4.2: S¬ ®å khèi hÖ thèng 4xSTM-1 hoÆc STM-4 
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5. §Æc tÝnh kü thuËt cña m¸y ph¸t 

C¸c ®Æc tÝnh kü thuËt cña m¸y ph¸t ph¶i phï hîp víi nh÷ng tÝn hiÖu b¨ng gèc t­¬ng 
øng ¸p dông t¹i ®iÓm tham chiÕu Z’ trong s¬ ®å khèi.  

5.1 Dung sai tÇn sè v« tuyÕn 

5.1.1 §èi víi hÖ thèng STM-1  

§èi víi tÊt c¶ c¸c d¶i tÇn xem xÐt, dung sai tÇn sè v« tuyÕn cùc ®¹i kh«ng ®­îc v­ît qu¸: 

±30 ppm khi ho¹t ®éng trong m«i tr­êng lo¹i 3.1 vµ 3.2; 

±50 ppm hoÆc ±400 kHz (chän møc nghiªm ngÆt h¬n), khi ho¹t ®éng trong c¸c m«i 
tr­êng lo¹i kh¸c. 

Giíi h¹n nµy bao gåm c¶ c¸c nh©n tè ng¾n h¹n (hiÖu øng m«i tr­êng) vµ dµi h¹n (l·o hãa).  

Chó thÝch:  Lo¹i 3.1: nh÷ng khu vùc ®iÒu khiÓn ®­îc nhiÖt ®é. 

 Lo¹i 3.2: nh÷ng khu vùc ®iÒu khiÓn ®­îc mét phÇn nhiÖt ®é. 

(Xem Phô lôc E).  

5.1.2 §èi víi hÖ thèng 4xSTM-1 hoÆc STM-4 

Dung sai tÇn sè v« tuyÕn kh«ng ®­îc v­ît qu¸ ±20 ppm. Giíi h¹n nµy bao gåm c¶ c¸c 
nh©n tè ng¾n h¹n (hiÖu øng m«i tr­êng) vµ dµi h¹n (l·o hãa). §Ó ®o kiÓm, nhµ s¶n xuÊt ph¶i 
®¶m b¶o nh©n tè ng¾n h¹n vµ kh¼ng ®Þnh phÇn (thêi gian) l·o hãa. 

5.1.3 Ph­¬ng ph¸p ®o 

Môc ®Ých 

ThÈm tra tÇn sè ra Tx cã n»m trong c¸c giíi h¹n ®ã ®­îc quy ®Þnh trong tiªu chuÈn liªn 
quan hay kh«ng. Khi c¸c m¸y ph¸t kh«ng thÓ ®Æt trong ®iÒu kiÖn CW th× nhµ s¶n xuÊt ph¶i 
tháa thuËn víi phßng thÝ nghiÖm ®­îc c«ng nhËn vÒ ph­¬ng ph¸p ®o kiÓm ®é chÝnh x¸c tÇn 
sè. Ph­¬ng ph¸p thÝch hîp lµ sö dông m¸y ®Õm tÇn sè cã kh¶ n¨ng ®o ®­îc tÇn sè trung t©m 
cña tÝn hiÖu ®iÒu chÕ. Khi kh«ng cã kiÓu m¸y ®Õm nµy th× ph¶i ®o tÇn sè LO vµ tÝnh tÇn sè ra 
theo c«ng thøc thÝch hîp. 

Trªn thùc tÕ, c¸c phÐp ®o ®é chÝnh x¸c tÇn sè ®­îc thùc hiÖn t¹i kªnh thÊp nhÊt, kªnh 
trung gian vµ kªnh cao nhÊt cña khèi ®ang thÈm tra. 

ThiÕt bÞ ®o 

Bé ®Õm tÇn sè. 

CÊu h×nh ®o 

  
H×nh 5.1: CÊu h×nh ®o dung sai tÇn sè v« tuyÕn 
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Thñ tôc ®o 
§Æt Tx ho¹t ®éng ë ®iÒu kiÖn CW, c¸c phÐp ®o tÇn sè ®­îc thùc hiÖn trªn kªnh do ®¬n 

vÞ ®o kiÓm lùa chän tr­íc. TÇn sè ®o ®­îc ph¶i n»m trong kho¶ng dung sai c«ng bè trong 
tiªu chuÈn liªn quan.  

5.2 D¶i c«ng suÊt ph¸t  

5.2.1 §èi víi hÖ thèng STM-1 

C«ng suÊt ra trung b×nh cùc ®¹i cña m¸y ph¸t t¹i ®iÓm tham chiÕu C’ trong s¬ ®å khèi 
hÖ thèng (H×nh 4.1) kh«ng ®­îc v­ît qu¸ +38 dBm (bao gåm c¶ dung sai vµ ¶nh h­ëng cña 
ATPC/RTPC, nÕu ¸p dông).  

Cã bèn lo¹i c«ng suÊt ra danh ®Þnh ®­îc x¸c ®Þnh trong b¶ng 5.1. 

B¶ng 5.1: D¶i c«ng suÊt ra danh ®Þnh cña hÖ thèng STM-1 

Lo¹i A  < +26 dBm 

Lo¹i B ≥ +26 dBm < +31 dBm 

Lo¹i C ≥ +29 dBm < +34 dBm 

Lo¹i D ≥ +34 dBm  

Chó thÝch 1: Trong phÐp ®o hîp chuÈn, nhµ s¶n xuÊt sÏ c«ng bè ATPC lµ ®Æc tÝnh tïy 
chän hay cè ®Þnh. 

Chó thÝch 2: Sù thay ®æi c«ng nghÖ cã thÓ dÉn ®Õn c«ng suÊt cña thiÕt bÞ n»m ngoµi 
(c¸c) d¶i c«ng suÊt cho trong b¶ng 5.1. Trong tr­êng hîp nµy, kh«ng cÇn yªu cÇu chøng nhËn 
hîp chuÈn riªng ®èi víi c¸c thiÕt bÞ cã c¸c d¶i c«ng suÊt ra phô kh¸c nhau. 

Kh¶ n¨ng ®iÒu chØnh møc c«ng suÊt ra cã thÓ ®­îc yªu cÇu ®Ó phôc vô c¸c môc tiªu 
qu¶n lý. Trong tr­êng hîp nµy d¶i ®iÒu chØnh, bëi bé suy hao cè ®Þnh hoÆc tù ®éng, ph¶i theo 
tõng b­íc b»ng hoÆc nhá h¬n 5 dB.  

5.2.2 §èi víi hÖ thèng 4xSTM-1 hoÆc STM-4 

Gi¸ trÞ c«ng suÊt ra danh ®Þnh tham chiÕu t¹i ®iÓm B’ ph¶i thuéc mét trong c¸c d¶i c«ng 
suÊt chØ ra trong b¶ng 5.2 (kh«ng bao gåm ATPC). 

B¶ng 5.2: D¶i c«ng suÊt ra danh ®Þnh cña hÖ thèng 4xSTM-1 hoÆc STM-4 

Lo¹i A +26 dBm +31 dBm 

Lo¹i B +31 dBm +36 dBm 

Lo¹i C +36 dBm +41 dBm 

Dung sai cña gi¸ trÞ danh ®Þnh ph¶i nhá h¬n hoÆc b»ng ±1 dB. 

Nhµ s¶n xuÊt ph¶i c«ng bè gi¸ trÞ danh ®Þnh cùc ®¹i. 

5.2.3 Ph­¬ng ph¸p ®o 

Môc ®Ých 

ThÈm tra c«ng suÊt trung b×nh ra cùc ®¹i ®o t¹i ®iÓm tham chiÕu B’ hoÆc C’ n»m trong 
gi¸ trÞ c«ng bè cña nhµ s¶n xuÊt céng/trõ dung sai chuÈn hay kh«ng.  
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ThiÕt bÞ ®o 

1) M¸y ®o c«ng suÊt; 

2) Bé c¶m biÕn c«ng suÊt. 

CÊu h×nh ®o 

 

H×nh 5.2: CÊu h×nh ®o d¶i c«ng suÊt ph¸t 

Thñ tôc ®o 

§Æt c«ng suÊt cña m¸y ph¸t ë møc cùc ®¹i, ®o c«ng suÊt ra trung b×nh cña m¸y ph¸t t¹i 
®iÓm B’(C’). L­u ý tíi c¸c suy hao gi÷a ®iÓm ®o vµ m¸y ®o c«ng suÊt. 

5.3 MÆt n¹ phæ RF, ®Æc tÝnh CW rêi r¹c vµ RTPC 

5.3.1 MÆt n¹ phæ RF 

5.3.1.1 §èi víi hÖ thèng STM-1 

Phô lôc C ®­a ra c¸c yªu cÇu t­¬ng thÝch. Yªu cÇu t­¬ng thÝch cung cÊp c¸c lùa chän 
®èi víi c¸c hÖ thèng ph©n nh¸nh RF ®¬n kªnh vµ ®a kªnh. Khi xem xÐt c¸c yªu cÇu t­¬ng 
thÝch trong Phô lôc C.2 vµ C.3, mÆt n¹ phæ RF ph¶i tÝnh ®Õn ¶nh h­ëng cña hÖ thèng ho¹t 
®éng t­¬ng t¸c khi lùa chän kªnh chuÈn (normal) hoÆc kªnh phÝa trong cïng (xem phÇn sau). 
MÆt n¹ phæ ®­îc ®Þnh nghÜa trong c¸c h×nh 5.3, 5.4 vµ 5.5 ®èi víi c¸c øng dông trong Phô lôc 
C nh­ sau:  

- Giíi h¹n cña mÆt n¹ phæ trong h×nh 5.6 vµ 5.7 ¸p dông cho hÖ thèng kh«ng tu©n theo 
bÊt kú yªu cÇu t­¬ng thÝch nµo trong Phô lôc C. 

- Giíi h¹n cña mÆt n¹ phæ trong h×nh 5.3, 5.4 vµ 5.5 ¸p dông cho hÖ thèng kªnh chuÈn 
vµ kªnh phÝa trong cïng tu©n theo yªu cÇu t­¬ng thÝch trong Phô lôc C.2. C¸c giíi h¹n ®­îc 
®¸nh dÊu (a) trong h×nh 5.3, 5.4 vµ 5.5 ph¶i ®­îc thÈm tra trùc tiÕp b»ng phÐp ®o. Do kh«ng 
thÓ ®o ®­îc trùc tiÕp c¸c møc suy hao tíi 105 dB nªn nhµ cung cÊp ph¶i c«ng bè c¸c gi¸ trÞ 
mËt ®é phæ c«ng suÊt t­¬ng ®èi nhá h¬n -65 dB trong c¸c h×nh 5.3, 5.4 vµ 5.5 (®­êng cong b).  

Chó thÝch: C¸c gi¸ trÞ nµy cã thÓ ®­îc ®¸nh gi¸ b»ng c¸ch thªm vµo ®Æc tÝnh bé läc ®o 
phæ t¹i ®iÓm A’ trong h×nh 5.3, 5.4 vµ 5.5. Do h¹n chÕ cña mét vµi lo¹i m¸y ph©n tÝch phæ, cã 
thÓ gÆp khã kh¨n khi ®o kiÓm c¸c hÖ thèng dung l­îng cao/b¨ng réng. Trong tr­êng hîp nµy, 
cã thÓ xem xÐt nh÷ng lùa chän sau: sö dông m¸y ph©n tÝch phæ hiÖu suÊt cao ®Ó ®o, sö dông 
bé läc h×nh V (bé läc khe) vµ kü thuËt ®o hai b­íc. Trong tr­êng hîp gÆp khã kh¨n, c¸c ®å 
thÞ ®o kiÓm ë biªn vµ trong c¸c ®iÒu kiÖn m«i tr­êng tíi h¹n cã thÓ ®­îc coi lµ së cø vÒ sù 
phï hîp cña mÆt n¹ phæ. 
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Mét mÆt n¹ phæ t­¬ng ®èi ®¬n gi¶n h¬n cho trong c¸c h×nh 5.3, 5.4 vµ 5.5, ®­êng cong 
(c), cã thÓ ®­îc ¸p dông. Tuy nhiªn, tÊt c¶ c¸c ®Æc tÝnh kh¸c trong tiªu chuÈn nµy ph¶i ®­îc 
tháa m·n. 

§èi víi b¨ng L6, víi khe trung t©m ®Æc biÖt nhá (44,49 MHz), mÆt n¹ x¸c ®Þnh ®èi víi 
biªn phÝa trong cïng cña khe trung t©m ®èi víi c¸c kªnh 8 vµ 1’ ®­îc ®­a ra trong h×nh 5.4. 

§èi víi b¨ng 7 GHz (khe trung t©m 56 MHz), mÆt n¹ x¸c ®Þnh ®èi víi c¸c kªnh phÝa 
trong cïng ®­îc ®­a ra trong h×nh 5.5.  

Víi hÖ thèng SDH, c¸c mÆt n¹ ph¶i ®­îc ®o víi tÝn hiÖu ®o thö ®iÒu chÕ b¨ng tÇn gèc 
tu©n theo KhuyÕn nghÞ O.181 [7] cña ITU-T.  

Møc 0 dB trªn mÆt n¹ phæ t­¬ng øng víi mËt ®é phæ c«ng suÊt cña tÇn sè trung t©m 
danh ®Þnh kh«ng tÝnh ®Õn sãng mang d­. 

MÆt n¹ phæ kh«ng bao gåm dung sai tÇn sè.  

ThiÕt lËp m¸y ph©n tÝch phæ ®Ó ®o mÆt n¹ phæ RF nh­ trong b¶ng 5.3. 

B¶ng 5.3: ThiÕt lËp m¸y ph©n tÝch phæ 

Tham sè Gi¸ trÞ 

§é réng b¨ng IF  100 kHz 

Tæng ®é réng d¶i quÐt  200 MHz 

Tæng thêi gian quÐt  Tù ®éng 

§é réng b¨ng bé läc Video  0,3 kHz 

 
K1 f1 f2 f3 f4 f5 f6 

[dB] [MHz] [MHz] [MHz] [MHz] [MHz] [MHz] 

+1 13 15 20 21 31,5 60 

H×nh 5.3: Giíi h¹n mËt ®é phæ c«ng suÊt cho c¸c kªnh chuÈn (lo¹i 5 h¹ng A) 
 víi yªu cÇu t­¬ng thÝch, xem Phô lôc C (®iÓm tham chiÕu B’) 
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K1 f1 f2 f3 f4 f5 f6 f7 f8 

[dB] [MHz] [MHz] [MHz] [MHz] [MHz] [MHz] [MHz] [MHz] 

+1 13 15 20 21 28,5 32 40 60 

H×nh 5.4: Giíi h¹n mËt ®é phæ c«ng suÊt cho c¸c kªnh phÝa trong cïng  (lo¹i 5 h¹ng A),  
b¨ng L6 GHz víi yªu cÇu t­¬ng thÝch, xem Phô lôc C (®iÓm tham chiÕu B’) 

 
K1 

[dB] 
f1 

[MHz] 
f2 

[MHz] 
f3 

[MHz] 
f4 

[MHz] 
f5 

[MHz] 
f6 

[MHz] 

+1 13 15 20 21 29,5 42 

H×nh 5.5: Giíi h¹n mËt ®é phæ c«ng suÊt cho c¸c ®Ønh trong cña c¸c kªnh phÝa trong cïng 
(lo¹i 5 h¹ng A), b¨ng 7 GHz, khe trung t©m 56 MHz, víi yªu cÇu t­¬ng thÝch,  

xem Phô lôc C (®iÓm tham chiÕu B’) 
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K1 

[dB] 

f1 

[MHz] 

f2 

[MHz] 

f3 

[MHz] 

f4 

[MHz] 

f5 

[MHz] 

+1 13 20 40 50 Xem Chó thÝch 2 
 

Chó thÝch 1: Phæ t¹p ©m nÒn t¹i -60 dB ®­îc ¸p dông ®èi víi c¸c hÖ thèng ho¹t ®éng trong b¨ng tÇn d­íi 
10 GHz. §èi víi c¸c hÖ thèng ho¹t ®éng t¹i 13 GHz vµ 15 GHz, phæ t¹p ©m nÒn lµ -55 dB. 

Chó thÝch 2: Biªn mÆt n¹ = 2,5 x (CS) 
 70 MHz ®èi víi CS = 28 MHz 
 72,5 MHz ®èi víi CS = 29 MHz 
 74,125 MHz ®èi víi CS = 29,65 MHz 
 75 MHz ®èi víi CS = 30 MHz 

H×nh 5.6: Giíi h¹n mËt ®é phæ c«ng suÊt cho c¸c kªnh chuÈn trong mäi b¨ng  
(lo¹i 5 h¹ng A), kh«ng cã yªu cÇu t­¬ng thÝch cña Phô lôc C (®iÓm tham chiÕu C’) 

 
K1 

[dB] 
f1 

[MHz] 
f2 

[MHz] 
f3 

[MHz] 
f4 

[MHz] 
f5 

[MHz] 
f6 

[MHz] 
f7 

[MHz] 

+1 12,5 15 17 20 40 50 Xem chó thÝch 2 

Chó thÝch 1: Phæ t¹p ©m nÒn t¹i -60 dB ®­îc ¸p dông ®èi víi c¸c hÖ thèng ho¹t ®éng trong b¨ng tÇn d­íi 10 
GHz. §èi víi c¸c hÖ thèng ho¹t ®éng t¹i 13 GHz vµ 15 GHz, phæ t¹p ©m nÒn lµ -55 dB. 

Chó thÝch 2: Biªn mÆt n¹  = 2,5 x (CS)  70 MHz ®èi víi CS  = 28 MHz 
 72,5 MHz ®èi víi CS  = 29 MHz 74,125 MHz ®èi víi CS  = 29,65 MHz 
 75 MHz ®èi víi CS  = 30 MHz 

H×nh 5.7: Giíi h¹n mËt ®é phæ c«ng suÊt cho c¸c kªnh chuÈn trong mäi b¨ng 
(lo¹i 5 h¹ng B), kh«ng cã yªu cÇu t­¬ng thÝch cña Phô lôc C (®iÓm tham chiÕu C’) 
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5.3.1.2 §èi víi hÖ thèng 4xSTM-1 hoÆc STM-4 

Ba yÕu tè chÝnh ®­îc xem xÐt khi khuyÕn nghÞ vÒ mÆt n¹ phæ: 

a) KiÓm so¸t nhiÔu ®­a vµo c¸c kªnh t­¬ng tù khi ho¹t ®éng ë vÞ trÝ kªnh l©n cËn. 

b) KiÓm so¸t nhiÔu ®­a vµo c¸c kªnh sè gi÷a c¸c hÖ thèng cña c¸c nhµ s¶n xuÊt kh¸c 
nhau ho¹t ®éng ë vÞ trÝ kªnh l©n cËn. 

c) C¸c chØ tiªu kü thuËt cña m¸y ph¸t kh¸c nhau.  

C¸c mÆt n¹ phæ RF ph¸t x¹ ®èi víi c¸c b¨ng tÇn kh¸c nhau ®­îc ®­a ra trong c¸c h×nh 
5.8 vµ 5.9.  

 
Chó thÝch: MÆt n¹ phæ kh«ng bao gåm dung sai tÇn sè. 

H×nh 5.8: Giíi h¹n mËt ®é phæ c«ng suÊt cho tÊt c¶ c¸c kªnh tham chiÕu t¹i ®iÓm B’ 

MÆt n¹ phæ m« t¶ trong h×nh 5.8 ¸p dông cho “hÖ thèng ®¬n sãng mang” truyÒn hai tÝn 
hiÖu STM-1 trªn mét sãng mang vµ ph©n cùc. 
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MÆt n¹ phæ m« t¶ trong h×nh 5.9 ¸p dông cho “hÖ thèng ®a sãng mang” ph©n chia tèc 
®é truyÒn th«ng qua hai hay nhiÒu sãng mang cho mçi ph©n cùc. 

 
Chó thÝch: MÆt n¹ phæ kh«ng bao gåm dung sai tÇn sè. 

H×nh 5.9: Giíi h¹n mËt ®é phæ c«ng suÊt cho tÊt c¶ c¸c kªnh tham chiÕu t¹i ®iÓm B’ 

MÆt n¹ phæ m« t¶ trong h×nh 5.8 vµ 5.9 ph¶i ®­îc thÈm tra trùc tiÕp b»ng ph­¬ng ph¸p 
®o (tham chiÕu t¹i ®iÓm B’) tíi 65 dB. Do kh«ng thÓ ®o trùc tiÕp c¸c gi¸ trÞ suy hao ®Õn 110 
dB, nªn c¸c gi¸ trÞ trªn 65 dB ph¶i ®­îc thÈm tra b»ng c¸ch bæ sung thªm ®Æc tÝnh cña bé läc 
®èi víi phæ ®o t¹i ®iÓm tham chiÕu A’. 

C¸c mÆt n¹ ph¶i ®­îc ®o khi hÖ thèng ®Çy t¶i víi truyÒn dÉn STM-4 hoÆc 4xSTM-1 t¹i 
giao diÖn b¨ng gèc vµ c«ng suÊt ra ®Æt t¹i gi¸ trÞ danh ®Þnh. C¸c mÆt n¹ phæ sÏ ¸p dông cho 
tõng ph©n cùc. 

Chó thÝch: C¸c hÖ thèng thùc tÕ cÇn dù phßng NFD kho¶ng 48 dB tõ tÝnh to¸n trùc tiÕp 
hoÆc ®o phæ ph¸t x¹ thùc tÕ. 

C¸c thiÕt lËp cho m¸y ph©n tÝch phæ ®Ó ®o mÆt n¹ phæ RF nh­ sau: 

• §é réng b¨ng IF 100 kHz; 

• Tæng ®é réng d¶i quÐt 100 MHz; 
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• Tæng sè thêi gian quÐt 50 gi©y; 

• §é réng b¨ng bé läc video 0,1 kHz. 

5.3.1.3 Ph­¬ng ph¸p ®o 

PhÐp ®o ph¶i ®­îc thùc hiÖn víi m¸y ph©n tÝch phæ phï hîp kÕt nèi tíi cæng m¸y ph¸t 
th«ng qua bé suy hao phï hîp. 

Trªn thùc tÕ, c¸c phÐp ®o mÆt n¹ phæ RF ®­îc thùc hiÖn t¹i kªnh thÊp nhÊt, kªnh trung 
gian vµ kªnh cao nhÊt cña khèi ®ang thÈm tra. 

NÕu trong tiªu chuÈn cã nhiÒu h¬n mét mÆt n¹ phæ th× mÆt n¹ phæ t­¬ng øng ph¶i ®­îc 
ghi l¹i trong b¶n ghi kÕt qu¶ ®o. 

Môc ®Ých 

ThÈm tra phæ tÇn sè ra n»m trong giíi h¹n quy ®Þnh cña tiªu chuÈn liªn quan. 

ThiÕt bÞ ®o 

 1) M¸y ph©n tÝch phæ; 

 2) M¸y vÏ ®å thÞ. 

CÊu h×nh ®o 

 
H×nh 5.10: CÊu h×nh ®o mÆt n¹ phæ RF 

Thñ tôc ®o 

Cæng ra cña m¸y ph¸t ph¶i ®­îc nèi tíi m¸y ph©n tÝch phæ th«ng qua bé suy hao hoÆc 
t¶i gi¶ cïng víi mét sè ph­¬ng tiÖn gi¸m s¸t ph¸t x¹ kÌm theo m¸y ph©n tÝch phæ. M¸y ph©n 
tÝch phæ ph¶i cã mµn hiÓn thÞ liªn tôc thay ®æi hoÆc chøc n¨ng l­u tr÷ sè. §é réng b¨ng ph©n 
gi¶i, kho¶ng tÇn sè, thêi gian quÐt vµ c¸c thiÕt lËp cho bé läc video cña m¸y ph©n tÝch phæ 
®­îc thiÕt lËp theo tiªu chuÈn t­¬ng øng. 

Víi m¸y ph¸t ®­îc ®iÒu chÕ bëi tÝn hiÖu cã c¸c ®Æc tÝnh ®­îc ®­a ra trong tiªu chuÈn 
t­¬ng øng, mËt ®é c«ng suÊt Tx ph¶i ®­îc ®o b»ng m¸y ph©n tÝch phæ vµ m¸y vÏ ®å thÞ. §å 
thÞ mËt ®é phæ c«ng suÊt cña m¸y ph¸t t¹i kªnh thÊp nhÊt, kªnh trung gian vµ kªnh cao nhÊt 
ph¶i ®­îc ghi l¹i khi cã thÓ. Ngoµi ra, ®å thÞ ph¶i ®­îc ghi l¹i t¹i ®iÖn ¸p cung cÊp b×nh 
th­êng vµ tíi h¹n t¹i biªn nhiÖt ®é vµ m«i tr­êng tíi h¹n. 

5.3.2 Thµnh phÇn CW rêi r¹c v­ît qu¸ giíi h¹n mÆt n¹ phæ 

5.3.2.1 V¹ch phæ t¹i tèc ®é ký hiÖu 

5.3.2.1.1 §èi víi hÖ thèng STM-1 

Møc c«ng suÊt (®iÓm tham chiÕu B’) cña v¹ch phæ t¹i kho¶ng c¸ch tõ tÇn sè trung t©m 
cña kªnh b»ng tèc ®é kÝ hiÖu ph¶i nhá h¬n hoÆc b»ng -37 dBm. 
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5.3.2.1.2 §èi víi hÖ thèng 4xSTM-1 hoÆc STM-4 

Møc c«ng suÊt (®iÓm tham chiÕu B’) cña v¹ch phæ t¹i kho¶ng c¸ch tõ tÇn sè trung t©m 
cña kªnh b»ng tèc ®é kÝ hiÖu ph¶i nhá h¬n hoÆc b»ng -37 dBm. 

5.3.2.2 C¸c thµnh phÇn CW bæ sung 

5.3.2.2.1 §èi víi hÖ thèng STM-1 

NÕu c¸c thµnh phÇn CW v­ît qu¸ mÆt n¹ phæ th× cÇn cã c¸c yªu cÇu bæ sung d­íi ®©y. 

C¸c v¹ch phæ nµy ph¶i kh«ng ®­îc:  

- V­ît qu¸ mÆt n¹ víi hÖ sè lín h¬n {10 log (CSmin/IFbw) - 10} dB (xem chó thÝch); 

- Kho¶ng c¸ch gi÷a mçi tÇn sè kh¸c nhau nhá h¬n CSmin. 

Trong ®ã:  

- CSmin = 10 MHz víi b¨ng 4 GHz; 

- CSmin = 14,825 MHz víi b¨ng 6L GHz; 

- CSmin = 7 MHz víi b¨ng 7 vµ 8 GHz; 

- CSmin = 1,75 MHz víi b¨ng 13 vµ 15 GHz. 

§é réng b¨ng IF lµ ®é réng b¨ng ph©n gi¶i khuyÕn nghÞ, ®­îc ®­a ra trong b¶ng 5.3. 

Chó thÝch: Trong tr­êng hîp viÖc tÝnh to¸n theo hÖ sè dÉn ®Õn gi¸ trÞ ©m, th× sÏ kh«ng 
cho phÐp hÖ sè n÷a.  

H×nh 5.11 chØ ra vÝ dô ®iÓn h×nh cña yªu cÇu nµy. 

 

H×nh 5.11: V¹ch phæ cña CW v­ît qu¸ mÆt n¹ phæ (vÝ dô ®iÓn h×nh) 

5.3.2.2.2 §èi víi hÖ thèng 4xSTM-1 hoÆc STM-4 

NÕu c¸c thµnh phÇn CW v­ît qu¸ mÆt n¹ phæ th× cÇn cã c¸c yªu cÇu bæ sung d­íi ®©y. 

C¸c v¹ch phæ nµy ph¶i kh«ng ®­îc:  
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- V­ît qu¸ mÆt n¹ víi hÖ sè lín h¬n {10log(CSmin/IFbw) - 10}dB. 

- Kho¶ng c¸ch gi÷a mçi tÇn sè kh¸c nhau nhá h¬n CSmin. 

Víi: 

CSmin = 10 000 kHz t¹i b¨ng 4 GHz, 5 GHz, U6 GHz vµ 11 GHz. 

IFbw lµ ®é réng b¨ng IF ph©n gi¶i khuyÕn nghÞ, tÝnh theo kHz (®­îc chØ ra trong môc 
5.3.1.2).  

H×nh 5.12 chØ ra vÝ dô ®iÓn h×nh cña yªu cÇu nµy.  

 

H×nh 5.12: V¹ch phæ cña CW v­ît qu¸ giíi h¹n mÆt n¹ phæ (vÝ dô ®iÓn h×nh) 

5.3.2.3 Ph­¬ng ph¸p ®o 

Môc ®Ých 

§Ó thÈm tra møc c«ng suÊt cña c¸c v¹ch phæ t¹i kho¶ng c¸ch tõ tÇn sè trung t©m b»ng 
tèc ®é kÝ hiÖu lµ nhá h¬n -x dBm hoÆc x dB d­íi møc c«ng suÊt trung b×nh cña sãng mang. 

Yªu cÇu cña tiªu chuÈn liªn quan cã thÓ lµ suy hao t­¬ng ®èi so víi c«ng suÊt sãng 
mang trung b×nh hoÆc møc tuyÖt ®èi.  

Xem chó thÝch trong môc 5.3.1.3.  

5.3.3 §iÒu khiÓn c«ng suÊt ph¸t tõ xa (RTPC) 

5.3.3.1 §èi víi hÖ thèng STM-1 

RTPC lµ ®Æc tÝnh tïy chän. Khi thiÕt bÞ sö dông ®Æc tÝnh nµy th× nhµ s¶n xuÊt sÏ c«ng 
bè d¶i RTPC vµ dung sai t­¬ng øng. C¸c phÐp ®o kiÓm ph¶i ®­îc thùc hiÖn t¹i møc c«ng suÊt 
ra t­¬ng øng víi møc RTPC ®Æt t¹i c«ng suÊt danh ®Þnh cùc ®¹i ®èi víi chØ tiªu cña m¸y ph¸t 
vµ ®èi víi chØ tiªu hÖ thèng.  

MÆt n¹ phæ RF ph¶i ®­îc thÈm tra t¹i 3 ®iÓm (thÊp, trung b×nh vµ cao) cña ®é lÖch c«ng 
suÊt RTPC vµ víi ATPC ®Æt t¹i møc c«ng suÊt cùc ®¹i cho phÐp (nÕu cã). NÕu c¸c phÐp ®o 
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mÆt n¹ phæ gÆp trë ng¹i th× cã thÓ x¸c ®Þnh b»ng kinh nghiÖm. C¸c ph­¬ng ph¸p ®o thùc tÕ 
ph¶i ®­îc quan t©m nghiªn cøu thªm vµ sÏ ®­îc x¸c ®Þnh trong tiªu chuÈn ®o kiÓm hîp 
chuÈn (theo tµi liÖu tham chiÕu chuÈn [4]). 

Khi tÝnh ®Õn t¹p b¨ng réng ®­îc t¹o ra bëi chuçi c¸c m¸y ph¸t th× d¶i RTPC ph¶i ®­îc 

giíi h¹n ®Ó ®¶m b¶o r»ng c¸c yªu cÇu vÒ mÆt n¹ phæ ®­îc tháa m·n trong toµn d¶i c«ng suÊt 

ra cña m¸y ph¸t. 

Chó thÝch: Khi viÖc sö dông ATPC lµ b¾t buéc cho c¸c môc tiªu qu¶n lý th× c«ng suÊt 

®Çu ra cña m¸y ph¸t ph¶i tháa m·n giíi h¹n mÆt n¹ phæ trong toµn d¶i ATPC. 

5.3.3.2 §èi víi hÖ thèng 4xSTM-1 hoÆc STM-4 

RTPC lµ ®Æc tÝnh tïy chän. Khi thiÕt bÞ sö dông ®Æc tÝnh nµy th× nhµ s¶n xuÊt ph¶i c«ng 

bè d¶i RTPC vµ dung sai t­¬ng øng. C¸c phÐp ®o kiÓm ph¶i ®­îc thùc hiÖn víi møc c«ng 

suÊt ra t­¬ng øng víi: 

- RTPC ®­îc ®iÒu chØnh tíi c¸c gi¸ trÞ cùc ®¹i vµ cùc tiÓu ®èi víi chØ tiªu hÖ thèng.  

- RTPC ®­îc ®Æt t¹i c«ng suÊt cùc ®¹i ®èi víi chØ tiªu cña m¸y ph¸t.  

- MÆt n¹ phæ RF ph¶i ®­îc thÈm tra t¹i 3 ®iÓm (phÇn thÊp, phÇn trung b×nh vµ phÇn cao 

cña b¨ng tÇn ®ã ®­îc ho¹ch ®Þnh (nÕu cã thÓ ¸p dông). §iÒu khiÓn c«ng suÊt Tx ph¶i ®­îc 

thiÕt lËp tíi gi¸ trÞ cùc ®¹i. 

5.3.3.3 Ph­¬ng ph¸p ®o 

Khi sö dông chøc n¨ng ®iÒu khiÓn c«ng suÊt ph¸t tõ xa, chøc n¨ng nµy ph¶i ®­îc kiÓm 

tra vµ ghi l¹i trong qu¸ tr×nh ®o kiÓm c«ng suÊt ra cña m¸y ph¸t. 

5.4. Ph¸t x¹ gi¶  

Ph¸t x¹ gi¶ tõ m¸y ph¸t cÇn ph¶i x¸c ®Þnh bëi 2 lý do: 

a) §Ó h¹n chÕ nhiÔu ®i vµo c¸c hÖ thèng kh¸c ®ang ho¹t ®éng n»m hoµn toµn bªn ngoµi 

hÖ thèng ®ang xem xÐt (ph¸t x¹ bªn ngoµi), c¸c giíi h¹n nµy ®­îc tham chiÕu t¹i KhuyÕn 

nghÞ CEPT/ERC 74-01 [6] dùa trªn KhuyÕn nghÞ ITU-R SM.329-7 [12] vµ F.1191-1 [13];  

b) §Ó h¹n chÕ nhiÔu néi bªn trong hÖ thèng n¬i mµ c¸c m¸y ph¸t vµ m¸y thu ®­îc nèi 

trùc tiÕp th«ng qua c¸c bé läc vµ c¸c hÖ thèng ph©n nh¸nh. 

 §iÒu nµy dÉn ®Õn: cã hai møc giíi h¹n ph¸t x¹ gi¶, trong ®ã giíi h¹n x¸c ®Þnh ®èi víi 

nhiÔu “néi” ph¶i kh«ng lín h¬n giíi h¹n cña nhiÔu “ngo¹i”. 

5.4.1 Ph¸t x¹ gi¶ bªn ngoµi 

5.4.1.1 §èi víi hÖ thèng STM-1 

Theo KhuyÕn nghÞ CEPT/ERC 74-01 [6]: ph¸t x¹ gi¶ bªn ngoµi ®­îc x¸c ®Þnh lµ nh÷ng 

ph¸t x¹ t¹i tÇn sè c¸ch tÇn sè sãng mang danh ®Þnh ±250% cña kho¶ng c¸ch kªnh liªn quan. 
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Bªn ngoµi b¨ng ±250% cña kho¶ng c¸ch kªnh liªn quan (CS), giíi h¹n ph¸t x¹ gi¶ cña 
c¸c hÖ thèng v« tuyÕn dÞch vô cè ®Þnh, cïng víi d¶i tÇn sè ®­îc xem xÐt ®Ó ®o hîp chuÈn, 
ph¶i ¸p dông t¹i ®iÓm tham chiÕu C’. 

5.4.1.2 §èi víi hÖ thèng 4xSTM-1 hoÆc STM-4 

Theo KhuyÕn nghÞ CEPT/ERC 74-01 [6]: ph¸t x¹ gi¶ bªn ngoµi ®­îc ®Þnh nghÜa lµ nh÷ng 

ph¸t x¹ t¹i tÇn sè c¸ch tÇn sè sãng mang danh ®Þnh ±250% cña kho¶ng c¸ch kªnh liªn quan. 

Bªn ngoµi b¨ng ±250% cña kho¶ng c¸ch kªnh liªn quan (CS), giíi h¹n ph¸t x¹ gi¶ cña 

c¸c hÖ thèng v« tuyÕn dÞch vô cè ®Þnh cïng víi d¶i tÇn sè ®­îc xem xÐt ®Ó ®o hîp chuÈn, 
ph¶i ®­îc ¸p dông.  

Bªn trong b¨ng ±250% cña kho¶ng c¸ch kªnh liªn quan, ph¸t x¹ chØ bao gåm ph¸t x¹ 

c¬ b¶n vµ ph¸t x¹ ngoµi b¨ng, ph¶i tu©n theo mÆt n¹ phæ vµ c¸c giíi h¹n yªu cÇu trong môc 
5.3.1 vµ 5.3.2. 

C¸c gi¸ trÞ giíi h¹n ®­îc tÝnh t¹i ®iÓm tham chiÕu C’. 

5.4.1.3 Ph­¬ng ph¸p ®o 

Môc ®Ých 

§Ó thÈm tra r»ng bÊt kú ph¸t x¹ gi¶ nµo t¹o ra tõ m¸y ph¸t ®Òu n»m trong giíi h¹n trÝch 

dÉn trong chuÈn liªn quan. Ph¸t x¹ gi¶ lµ ph¸t x¹ n»m ngoµi ®é réng b¨ng cÇn thiÕt dïng ®Ó 
truyÒn d÷ liÖu ®Çu vµo tõ m¸y ph¸t ®Õn m¸y thu, møc ph¸t x¹ gi¶ cã thÓ bÞ gi¶m mµ kh«ng 

¶nh h­ëng tíi sù truyÒn t¶i th«ng tin t­¬ng øng. Ph¸t x¹ gi¶ bao gåm ph¸t x¹ hµi, ph¸t x¹ ký 
sinh, c¸c thµnh phÇn xuyªn ®iÒu chÕ vµ c¸c thµnh phÇn biÕn ®æi tÇn sè. 

ThiÕt bÞ ®o  

1) M¸y ph©n tÝch phæ; 

2) C¸c khèi trén cña m¸y ph©n tÝch phæ; 

3) M¸y vÏ ®å thÞ  

CÊu h×nh ®o  

 

H×nh 5.13: CÊu h×nh ®o ph¸t x¹ gi¶ bªn ngoµi 
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Thñ tôc ®o  

Cæng ®Çu ra m¸y ph¸t ph¶i ®­îc nèi víi m¸y ph©n tÝch phæ th«ng qua bé suy hao phï 
hîp vµ/hoÆc bé läc khe ®Ó h¹n chÕ c«ng suÊt tíi m¸y ph©n tÝch phæ. Trong mét sè tr­êng 
hîp, khi giíi h¹n tÇn sè trªn v­ît qu¸ d¶i tÇn ho¹t ®éng c¬ b¶n cña m¸y ph©n tÝch phæ th× 
ph¶i cã bé trén vµ bé chuyÓn ®æi èng dÉn sãng phï hîp. Mét ®iÒu quan träng ®ã lµ m¹ch 
®iÖn n»m gi÷a m¸y ph¸t vµ ®Çu vµo bé trén, hoÆc m¸y ph©n tÝch phæ, ®­îc ®Þnh râ ®Æc ®iÓm 
trªn toµn d¶i tÇn cÇn ®o. Nh÷ng tæn hao nµy ph¶i ®­îc sö dông ®Ó thiÕt lËp ®­êng giíi h¹n 
cña m¸y ph©n tÝch phæ t¹i mét gi¸ trÞ ®¶m b¶o r»ng chØ tiªu kü thuËt t¹i ®iÓm C’ kh«ng ®­îc 
v­ît qu¸ (xem h×nh 5.13). 

M¸y ph¸t ho¹t ®éng víi c«ng suÊt ®Çu ra lín nhÊt mµ nhµ s¶n xuÊt c«ng bè, ®o møc vµ 
tÇn sè cña tÊt c¶ c¸c tÝn hiÖu quan träng vµ vÏ ®å thÞ trªn b¨ng tÇn x¸c ®Þnh trong chØ tiªu kü 
thuËt liªn quan. KhuyÕn nghÞ sö dông b­íc quÐt 5 GHz cho d¶i tÇn d­íi 21,2 GHz vµ b­íc 
quÐt 10 GHz cho d¶i tÇn trªn 21,2 GHz. Tuy nhiªn, c¸c ph¸t x¹ gi¶ gÇn víi giíi h¹n ph¶i 
®­îc vÏ trªn mét d¶i giíi h¹n ®Ó chøng minh râ rµng r»ng tÝn hiÖu kh«ng v­ît qu¸ giíi h¹n 
cã liªn quan. 

Chó thÝch 1: Khi yªu cÇu kü thuËt chØ ra r»ng phÐp ®o ph¸t x¹ gi¶ ®­îc thùc hiÖn víi 
thiÕt bÞ trong ®iÒu kiÖn ®iÒu chÕ, ®é réng b¨ng ph©n gi¶i cña m¸y ph©n tÝch phæ ph¶i thiÕt lËp 
tíi møc x¸c ®Þnh trong chØ tiªu kü thuËt. Kho¶ng tÇn sè vµ tèc ®é quÐt cña m¸y ph©n tÝch phæ 
cÇn ®iÒu chØnh ®Ó duy tr× nÒn t¹p ©m n»m d­íi ®­êng giíi h¹n vµ duy tr× m¸y ph©n tÝch phæ 
trong ®iÒu kiÖn chuÈn. 

Chó thÝch 2: PhÐp ®o møc ph¸t x¹ gi¶ cña thiÕt bÞ ho¹t ®éng trong ®iÒu kiÖn CW cã thÓ 

®­îc thùc hiÖn víi ®é réng b¨ng ph©n gi¶i, kho¶ng tÇn sè vµ tèc ®é quÐt ®¶m b¶o m¸y ph©n 
tÝch phæ ë ®iÒu kiÖn ®­îc lÊy chuÈn trong khi vÉn duy tr× ®­îc sù sai kh¸c gi÷a nÒn t¹p ©m vµ 
®­êng giíi h¹n tèi thiÓu lµ 10 dB. 

Chó thÝch 3: Do thiÕt bÞ sö dông tÝn hiÖu RF ë møc thÊp vµ ®iÒu chÕ b¨ng th«ng réng 
nªn phÐp ®o c«ng suÊt RF bøc x¹ cã ®é kh«ng ®¶m b¶o ®o lín h¬n c¸c phÐp ®o dÉn. V× thÕ 
khi thiÕt bÞ ®­îc l¾p b×nh th­êng víi ¨ng ten tÝch hîp, nhµ s¶n xuÊt ph¶i cung cÊp mét bé 

ghÐp ®o cã chøc n¨ng chuyÓn ®æi c¸c tÝn hiÖu bøc x¹ thµnh tÝn hiÖu dÉn ®­a vµo kÕt cuèi 50 Ω. 

Do thiÕu sù chuÈn hãa nªn hÇu hÕt c¸c tiªu chuÈn DRRS cã c¸c yªu cÇu kh«ng ®­îc 
x¸c ®Þnh râ rµng.  

Cô thÓ hai tham sè ®o cã thÓ bÞ thiÕu: 

- §é réng b¨ng ­íc l­îng (BWe) sö dông trong ®o kiÓm m¸y ph©n tÝch phæ. 

- Bªn ngoµi ®é réng b¨ng n»m ë hai phÝa tÇn sè trung t©m danh ®Þnh, c¸c ph¸t x¹ ®­îc 
gäi lµ “ph¸t x¹ ngoµi b¨ng”, vµ v× thÕ chóng kh«ng ph¶i lµ “ph¸t x¹ gi¶”. 

Trong nh÷ng tr­êng hîp nµy, yªu cÇu ph¶i ®­îc xem xÐt theo ®iÒu kho¶n CEPT ®èi víi 
“®iÒu kiÖn sãng mang kh«ng ®iÒu chÕ” (nghÜa lµ: chØ xem xÐt ph¸t x¹ CW). Bªn ngoµi ®é 

réng b¨ng n»m ë hai phÝa tÇn sè trung t©m danh ®Þnh ph¶i ®­îc lÊy lµ ±250% kho¶ng c¸ch 
kªnh liªn quan, theo KhuyÕn nghÞ ITU-R F.1191-1 [13].  
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Tuy nhiªn nÕu trong tiªu chuÈn thiÕt bÞ cã c«ng bè BWe th× ph¶i sö dông gi¸ trÞ BWe ®ã. 

HÇu hÕt c¸c DRRS hiÖn ®¹i kh«ng cã kh¶ n¨ng truyÒn sãng mang kh«ng ®iÒu chÕ, 
trong tr­êng hîp nµy, phÐp ®o ph¶i thùc hiÖn víi sãng mang ®iÒu chÕ, miÔn lµ giíi h¹n møc 
t¹p ©m gièng nh­ ph¸t x¹ gi¶ (vÝ dô: hµi vµ tÇn sè ¶nh cña bé trén) ®­îc xem nh­ “møc lín 
nhÊt trong bÊt kú b¨ng c¬ b¶n nµo b»ng BWe”. 

Trong c¸c tr­êng hîp kh¸c, tiªu chuÈn liªn quan cã thÓ ®ßi hái râ rµng ®èi víi c¸c ®iÒu 
kiÖn sãng mang ®iÒu chÕ vµ ®­a ra c¸c tham sè cho thñ tôc ®o kiÓm. 

5.4.2 Ph¸t x¹ gi¶ néi 

5.4.2.1 §èi víi hÖ thèng STM-1  

C¸c møc ph¸t x¹ gi¶ tõ m¸y ph¸t, tham chiÕu t¹i ®iÓm B’ cña h×nh 4.1, ®­îc quy ®Þnh 
trong b¶ng 5.4. 

Møc yªu cÇu sÏ lµ møc trung b×nh céng cña ph¸t x¹ ®ang xem xÐt. 

B¶ng 5.4: Møc néi ®èi víi ph¸t x¹ gi¶ cña m¸y ph¸t 

TÇn sè ph¸t x¹ gi¶ t­¬ng øng víi 
tÇn sè Ên ®Þnh cña kªnh 

Giíi h¹n chØ 
tiªu kü thuËt 

HÖ sè ®iÒu khiÓn ®èi víi yªu cÇu ¸p dông 

≤ -90 dBm Khi tÇn sè cña tÝn hiÖu gi¶ n»m trong nöa ®é réng 
b¨ng cña m¸y thu, ®èi víi hÖ thèng sè cã c¸c yªu 
cÇu t­¬ng thÝch nh­ trong Phô lôc C.2. 

Møc cña tÊt c¶ tÝn hiÖu gi¶ ®èi víi c¶ 
thµnh phÇn CW rêi r¹c lÉn thµnh 
phÇn tùa nhiÔu (noise-like) ®­îc ®¸nh 
gi¸ lµ møc tÝn hiÖu tæng ≤ -70 dBm Khi tÇn sè cña tÝn hiÖu gi¶ n»m trong nöa ®é réng 

b¨ng cña m¸y thu, ®èi víi hÖ thèng sè cã c¸c yªu 
cÇu t­¬ng thÝch nh­ trong phô lôc C.3. 

Nh÷ng yªu cÇu ®èi víi ph¸t x¹ gi¶ néi lµ kh«ng cÇn thiÕt ®èi víi c¸c hÖ thèng kh«ng 
tu©n thñ c¸c yªu cÇu t­¬ng thÝch trong phô lôc C.  

5.4.2.2 §èi víi hÖ thèng 4xSTM-1 hoÆc STM-4 

C¸c møc ph¸t x¹ gi¶ tõ m¸y ph¸t, tham chiÕu t¹i ®iÓm B’ ®­îc x¸c ®Þnh trong b¶ng 5.5. 

B¶ng 5.5 

TÇn sè ph¸t x¹ gi¶ t­¬ng øng víi tÇn sè 
Ên ®Þnh cña kªnh 

Giíi h¹n chØ 
tiªu kü thuËt 

HÖ sè ®iÒu khiÓn ®èi víi yªu cÇu ¸p dông 

± IF (tÇn sè dao ®éng néi) < -60 dBm Trong nöa b¨ng tõ sè ®Õn t­¬ng tù 

± 2xIF (d¶i biªn kh«ng mong muèn) < -90 dBm Trong nöa b¨ng kh¸c sè víi sè 

± IF, ±3xIF (d¶i biªn kh«ng mong muèn t¹i 
hµi IF bËc 2)  

< -90 dBm Trong nöa b¨ng kh¸c sè víi sè 

 Møc cña tÊt c¶ c¸c tÝn hiÖu gi¶ kh¸c ph¶i: 

 < -90 dBm NÕu tÇn sè tÝn hiÖu t¹p n»m trong nöa b¨ng cña Rx 

 < -60 dBm NÕu tÇn sè tín hiÖu t¹p n»m trong nöa b¨ng cña Tx 

§èi víi c¸c hÖ thèng sè kh«ng cã m¹ng ph©n nh¸nh (nghÜa lµ cã bé song c«ng), giíi 
h¹n -90 dBm ®èi víi tÝn hiÖu gi¶ ®­a ra ë trªn ph¶i ®­îc më réng tíi -70 dBm. 
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5.5. ATPC vµ RFC 

5.5.1 §iÒu khiÓn c«ng suÊt ph¸t tù ®éng (ATPC) 

5.5.1.1 §èi víi hÖ thèng STM-1 

ATPC lµ ®Æc tÝnh tïy chän. Khi thiÕt bÞ sö dông ®Æc tÝnh nµy th× nhµ cung cÊp ph¶i 
c«ng bè d¶i ATPC vµ dung sai t­¬ng øng. Nhµ s¶n xuÊt ph¶i c«ng bè nÕu nh­ thiÕt bÞ ®­îc 
thiÕt kÕ cã ATPC lµ ®Æc tÝnh th­êng xuyªn cè ®Þnh. ViÖc ®o kiÓm ph¶i ®­îc thùc hiÖn víi 
møc c«ng suÊt ra t­¬ng øng víi: 

- Gi¸ trÞ ATPC ®­îc thiÕt lËp tíi gi¸ trÞ cè ®Þnh ®èi víi chØ tiªu hÖ thèng.  
- Gi¸ trÞ ATPC ®­îc thiÕt lËp ë møc c«ng suÊt kh¶ dông cùc ®¹i ®èi víi chØ tiªu ph¸t.  
Ph¶i thÈm tra r»ng phæ RF ph¸t x¹ n»m trong mÆt n¹ phæ RF tuyÖt ®èi, ®­îc tÝnh to¸n 

®èi víi c«ng suÊt ra cùc ®¹i cho phÐp cña thiÕt bÞ, bao gåm c¶ suy hao do RTPC, nÕu cã. 
Chó thÝch: Khi viÖc sö dông ATPC lµ ®iÒu kiÖn b¾t buéc ®Ó ®iÒu chØnh th× c«ng suÊt 

®Çu ra cña m¸y ph¸t ph¶i phï hîp víi giíi h¹n mÆt n¹ phæ trong toµn d¶i ATPC. 
D¶i ATPC lµ kho¶ng c«ng suÊt tõ møc c«ng suÊt ra danh ®Þnh ®Õn møc c«ng suÊt ra 

nhá nhÊt cña bé khuÕch ®¹i (t¹i ®iÓm B’) cã ATPC.  

5.5.1.2 §èi víi hÖ thèng 4xSTM-1 hoÆc STM-4 

ATPC lµ ®Æc tÝnh tïy chän. Khi thiÕt bÞ sö dông ®Æc tÝnh nµy th× nhµ cung cÊp ph¶i 
c«ng bè d¶i ATPC vµ dung sai t­¬ng øng. Nhµ s¶n xuÊt ph¶i c«ng bè nÕu nh­ thiÕt bÞ ®­îc 
thiÕt kÕ cã ATPC lµ ®Æc tÝnh th­êng xuyªn cè ®Þnh. ViÖc ®o kiÓm ph¶i ®­îc thùc hiÖn víi 
møc c«ng suÊt ra t­¬ng øng víi: 

- Gi¸ trÞ ATPC ®­îc thiÕt lËp tíi gi¸ trÞ cè ®Þnh ®èi víi chØ tiªu hÖ thèng.  
- Gi¸ trÞ ATPC ®­îc thiÕt lËp ë møc c«ng suÊt kh¶ dông cùc ®¹i ®èi víi chØ tiªu ph¸t.  

5.5.1.3 Ph­¬ng ph¸p ®o 

ATPC lµ ®Æc tÝnh tïy chän. Tuy nhiªn, khi thiÕt bÞ sö dông ®Æc tÝnh nµy th× ph¶i kiÓm 
tra møc c«ng suÊt ra trung b×nh cùc tiÓu vµ cùc ®¹i. Ngoµi ra, ph¶i chøng minh ®­îc sù ho¹t 
®éng ®óng cña tÝnh n¨ng tù ®éng. Khi tiªu chuÈn kh«ng bao gåm chØ tiªu kü thuËt cña ATPC 
th× phép ®o kiÓm ®èi víi ATPC dùa vµo chØ tiªu kü thuËt cña nhµ s¶n xuÊt. 

Môc ®Ých 
ThÈm tra viÖc ho¹t ®éng chÝnh x¸c cña m¹ch vßng ®iÒu khiÓn, nghÜa lµ: khi sö dông 

ATPC, c«ng suÊt ra cña m¸y ph¸t cã thÓ ®­îc thiÕt lËp b»ng tay tíi møc cùc ®¹i vµ cùc tiÓu. 
Ngoµi ra, còng ph¶i kiÓm tra tÝnh ho¹t ®éng ®óng cña m¹ch vßng ®iÒu khiÓn, nghÜa lµ: c«ng 
suÊt ®Çu ra Tx ph¶i t­¬ng øng víi møc vµo t¹i m¸y thu tõ xa. 

 ThiÕt bÞ ®o 
Gièng víi phÐp ®o c«ng suÊt cùc ®¹i. 
CÊu h×nh ®o (nh©n c«ng) 

 
H×nh 5.14: CÊu h×nh ®o ®iÒu khiÓn c«ng suÊt ph¸t tù ®éng (ATPC) (nh©n c«ng)  
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CÊu h×nh ®o (tù ®éng) 

 
H×nh 5.15: CÊu h×nh ®o ®iÒu khiÓn c«ng suÊt ph¸t tù ®éng (ATPC) (tù ®éng)  

Thñ tôc ®o  

§Æt c«ng suÊt ra cña m¸y ph¸t ë møc cùc ®¹i, ®o c«ng suÊt trung b×nh t¹i ®iÓm B’(C’). 
LÆp l¹i phÐp ®o víi c«ng suÊt ra cña m¸y ph¸t ë møc cùc tiÓu. Toµn bé suy hao gi÷a ®iÓm 
B’(C’) vµ m¸y ®o c«ng suÊt ph¶i ®­îc tÝnh ®Õn. 

Ph¶i thÈm tra tÝnh ho¹t ®éng ®óng cña m¹ch vßng kÝn ®èi víi tÊt c¶ c¸c thiÕt bÞ cã bé 
®iÒu khiÓn c«ng suÊt tù ®éng. Ban ®Çu, bé suy hao B (xem h×nh 5.15) ®­îc thiÕt lËp cho c«ng 
suÊt ra Tx cùc tiÓu, sau ®ã t¨ng dÇn cho ®Õn khi ®¹t ®­îc møc ra cùc ®¹i cña m¸y ph¸t. Trong 
toµn d¶i c«ng suÊt ph¸t, møc vµo m¸y thu ph¶i ®­îc duy tr× trong giíi h¹n ®­a ra trong chuÈn 
liªn quan hoÆc trong tiªu chuÈn ho¹t ®éng ®­îc b¶o ®¶m cña nhµ s¶n xuÊt. LÆp l¹i phÐp ®o 
®Ó thÈm tra r»ng chØ tiªu ®iÒu khiÓn c«ng suÊt tù ®éng, gi÷a c«ng suÊt cùc ®¹i vµ cùc tiÓu cña 
m¸y ph¸t, phï hîp víi chuÈn liªn quan hoÆc víi giíi h¹n chØ tiªu cña nhµ s¶n xuÊt. 

5.5.2 §iÒu khiÓn tÇn sè tõ xa (RFC) 

5.5.2.1 §èi víi hÖ thèng STM-1 

RFC lµ ®Æc tÝnh tïy chän. Khi thiÕt bÞ sö dông ®Æc tÝnh nµy th× nhµ s¶n xuÊt ph¶i c«ng 
bè d¶i RFC vµ dung sai t­¬ng øng. ViÖc ®o kiÓm ph¶i ®­îc thùc hiÖn bao gåm: 

- Thñ tôc thiÕt lËp RFC ph¶i thùc hiÖn Ýt nhÊt t¹i 3 tÇn sè (thÊp, gi÷a vµ cao cña d¶i bao trïm); 

- Thñ tôc thiÕt lËp RFC kh«ng ®­îc t¹o ra ph¸t x¹ bªn ngoµi mÆt n¹ phæ tÇn sè tr­íc ®ã 
vµ cuèi cïng. 

5.5.2.2. Ph­¬ng ph¸p ®o 

§iÒu khiÓn tÇn sè tõ xa lµ ®Æc tÝnh tïy chän. Tuy nhiªn, khi l¾p ®Æt, chøc n¨ng nµy ph¶i 
®­îc kiÓm tra trong phÐp ®o ®é chÝnh x¸c tÇn sè. 

6. Yªu cÇu vÒ ®Þnh h­íng ¨ng ten 

Theo tµi liÖu tham chiÕu chuÈn [5]: 

D¶i tÇn sè  

Trong tiªu chuÈn nµy, toµn bé d¶i tÇn tõ 3 GHz ®Õn 20 GHz ®­îc chia lµm 2 d¶i tÇn 
nh­ sau: 

D¶i tÇn 1: tõ 3 GHz ®Õn 14 GHz; 
D¶i tÇn 2: tõ 14 GHz ®Õn 20 GHz; 
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Ph©n lo¹i ¨ng ten  
Theo t¨ng Ých ¨ng ten: cã 2 lo¹i ®­îc øng dông: 
• T¨ng Ých lo¹i 1: Lo¹i ¨ng ten nµy yªu cÇu t¨ng Ých thÊp ®èi víi môc ®Ých kÕt hîp; 
• T¨ng Ých lo¹i 2: Lo¹i ¨ng ten nµy yªu cÇu t¨ng Ých cao ®èi víi môc ®Ých kÕt hîp. 
Theo ®­êng bao mÉu bøc x¹ (RPE): cã 4 lo¹i ®­îc x¸c ®Þnh: 
• Lo¹i 1: Nh÷ng ¨ng ten sö dông trong c¸c m¹ng cã kh¶ n¨ng nhiÔu thÊp. VÝ dô ®iÓn 

h×nh vÒ kh¶ n¨ng nhiÔu thÊp cã thÓ lµ: 
- Nh÷ng ¨ng ten sö dông trong c¸c m¹ng v« tuyÕn, n¬i cã kÕ ho¹ch triÓn khai mËt ®é 

thÊp, vµ v× thÕ, kh¶ n¨ng nhiÔu gi÷a c¸c hÖ thèng vµ bªn trong hÖ thèng thÊp, vµ t¹i nh÷ng n¬i 
®Ò xuÊt cho m¹ng v« tuyÕn sè dung l­îng cao. 

- Nh÷ng ¨ng ten sö dông trong c¸c m¹ng v« tuyÕn, n¬i cã kh¶ n¨ng nhiÔu gi÷a c¸c hÖ 
thèng vµ bªn trong hÖ thèng trung b×nh, vµ t¹i nh÷ng n¬i ®Ò xuÊt cho m¹ng v« tuyÕn sè dung 
l­îng thÊp. 

• Lo¹i 2: Nh÷ng ¨ng ten sö dông trong c¸c m¹ng cã kh¶ n¨ng nhiÔu cao. VÝ dô ®iÓn 
h×nh vÒ kh¶ n¨ng nhiÔu cao cã thÓ lµ: 

- Nh÷ng ¨ng ten sö dông trong c¸c m¹ng v« tuyÕn, n¬i cã kh¶ n¨ng nhiÔu gi÷a c¸c hÖ 
thèng vµ bªn trong hÖ thèng trung b×nh, vµ t¹i nh÷ng n¬i ®Ò xuÊt cho m¹ng v« tuyÕn sè dung 
l­îng cao. 

- Nh÷ng ¨ng ten sö dông trong c¸c m¹ng v« tuyÕn, n¬i cã kÕ ho¹ch triÓn khai mËt ®é 
cao, vµ v× thÕ, kh¶ n¨ng nhiÔu gi÷a c¸c hÖ thèng vµ bªn trong hÖ thèng cao, vµ t¹i nh÷ng n¬i 
®Ò xuÊt cho m¹ng v« tuyÕn sè dung l­îng thÊp. 

• Lo¹i 3: Nh÷ng ¨ng ten sö dông trong c¸c m¹ng cã kh¶ n¨ng nhiÔu rÊt cao. VÝ dô ®iÓn 
h×nh vÒ kh¶ n¨ng nhiÔu rÊt cao cã thÓ lµ: 

- Nh÷ng ¨ng ten sö dông trong c¸c m¹ng v« tuyÕn, n¬i cã kÕ ho¹ch triÓn khai mËt ®é 
cao, vµ v× thÕ, kh¶ n¨ng nhiÔu gi÷a c¸c hÖ thèng vµ bªn trong hÖ thèng cao, vµ t¹i nh÷ng n¬i 
®Ò xuÊt cho m¹ng v« tuyÕn sè dung l­îng cao. 

• Lo¹i 4: Nh÷ng ¨ng ten sö dông trong c¸c m¹ng cã kh¶ n¨ng nhiÔu cùc kú cao. VÝ dô 
®iÓn h×nh vÒ kh¶ n¨ng nhiÔu cùc kú cao cã thÓ lµ: 

- Nh÷ng ¨ng ten sö dông trong c¸c m¹ng v« tuyÕn, n¬i cã kÕ ho¹ch triÓn khai mËt ®é rÊt 
cao, vµ v× thÕ, kh¶ n¨ng nhiÔu gi÷a c¸c hÖ thèng vµ bªn trong hÖ thèng rÊt cao, vµ t¹i nh÷ng 
n¬i ®Ò xuÊt cho m¹ng v« tuyÕn sè dung l­îng cao. 

Trong nh÷ng b¨ng tÇn cã thÓ tån t¹i sù nghÏn phæ, ng­êi qu¶n lý cã thÓ yªu cÇu sö 
dông c¸c ¨ng ten lo¹i cao h¬n. 

Theo ph©n biÖt ph©n cùc chÐo (XPD): cã 3 lo¹i chØ tiªu XPD ®­îc x¸c ®Þnh (xem môc 
6.3, b¶ng 6.1): 

• XPD lo¹i 1: c¸c ¨ng ten cã ®é ph©n biÖt ph©n cùc chÐo chuÈn. 
• XPD lo¹i 2: c¸c ¨ng ten cã ®é ph©n biÖt ph©n cùc chÐo cao. 
• XPD lo¹i 3: c¸c ¨ng ten cã ®é ph©n biÖt ph©n cùc chÐo cao trong miÒn gãc më réng. 
§Æc tÝnh kü thuËt vÒ ®iÖn  
§èi víi mçi lo¹i ¨ng ten, nhµ s¶n xuÊt ¨ng ten ph¶i th«ng b¸o râ vÒ b¨ng tÇn ho¹t ®éng 

vµ t¨ng Ých Ýt nhÊt t¹i hai biªn vµ ®iÓm gi÷a cña b¨ng tÇn ho¹t ®éng. ¡ng ten cã sö dông m¸i 
che ph¶i tháa m·n c¸c yªu cÇu cña tiªu chuÈn khi m¸i che ®­îc ®Æt. 

HÖ thèng ¨ng ten ph¶i bøc x¹ sãng ph©n cùc tuyÕn tÝnh (®¬n hoÆc kÐp).  
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6.1 §­êng bao mÉu bøc x¹ (RPE) 

(C¸c) RPE ®èi víi mçi lo¹i ¨ng ten, ph¶i ®¶m b¶o tÝnh linh ho¹t tèi ®a trong viÖc qu¶n 
lý ®Ó tèi ­u hãa sù kÕt hîp. 

MÉu bøc x¹ ®ång ph©n cùc vµ ph©n cùc chÐo ®o trong mÆt ph¼ng ph­¬ng vÞ ®èi víi c¶ 
hai ph©n cùc ph¶i kh«ng ®­îc v­ît qu¸ (c¸c) RPE ®­îc x¸c ®Þnh trong danh s¸ch nh­ sau: 

D¶i tÇn 1: 

- Lo¹i 1: H×nh 6.1a) 

- Lo¹i 2: H×nh 6.1b) 

- Lo¹i 3: H×nh 6.1c) 

- Lo¹i 4: H×nh 6.1d) 

D¶i tÇn 2: 

- Lo¹i 1: H×nh 6.2a) 

- Lo¹i 2: H×nh 6.2b) 

- Lo¹i 3: H×nh 6.2c) 

 

Gãc (®é) §ång ph©n cùc (dBi) Gãc (®é) Ph©n cùc chÐo (dBi) 

5 26 5 10 

10 20 8 7 

20 12 15 5 

50 5 30 -2 

110 5 70 -2 

140 -8 100 -5 

170 -8 120 -8 

170 -6 180 -8 

180 -6   

H×nh 6.1a): RPEs ®èi víi c¸c ¨ng ten lo¹i 1 trong d¶i tÇn 1 
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Gãc (®é) §ång ph©n cùc (dBi) Gãc (®é) Ph©n cùc chÐo (dBi) 
5 26 5 10 
10 20 10 5 
20 12 15 5 
50 5 30 -3 
65 2 70 -3 
80 2 100 -20 

105 -20 180 -20 
180 -20   

H×nh 6.1b): RPEs ®èi víi c¸c ¨ng ten lo¹i 2 trong d¶i tÇn 1 

 
Gãc (®é) §ång ph©n cùc (dBi) Gãc (®é) Ph©n cùc chÐo (dBi) 

5 20 5 5 
20 8 10 0 
70 -5 13 -5 

100 -25 20 -5 
180 -25 40 -6 

  50 -10 

  75 -15 

  95 -25 

  180 -25 

H×nh 6.1c): RPEs ®èi víi c¸c ¨ng ten lo¹i 3 trong d¶i tÇn 1 
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Gãc (®é) §ång ph©n cùc (dBi) Gãc (®é) Ph©n cùc chÐo (dBi) 

5 16 5 5 
10 5 10 0 
20 -7 13 -5 
50 -18 20 -15 
70 -20 30 -20 
85 -24 40 -24 

105 -30 45 -24 
180 -30 70 -25 

  85 -25 
  105 -33 
  180 -33 

H×nh 6.1d): RPEs ®èi víi c¸c ¨ng ten lo¹i 4 trong d¶i tÇn 1 

 
Gãc (®é) §ång ph©n cùc (dBi) Gãc (®é) Ph©n cùc chÐo (dBi) 

5 25 5 10 
15 15 15 3 
25 10 20 3 

110 4 30 0 
140 -8 45 0 
170 -8 55 -3 
170 -6 90 -3 
180 -6 120 -8 

  180 -8 

H×nh 6.2a): RPEs ®èi víi c¸c ¨ng ten lo¹i 1 trong d¶i tÇn 2 
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Gãc (®é) §ång ph©n cùc (dBi) Gãc (®é) Ph©n cùc chÐo (dBi) 
 5 25  5 10 
 15 13  7 7 
 20 10  15 2 
 70 0  20 2 
 80 -8  25 -1 
 100 -18  45 -1 
 160 -20  70 -10 
 180 -20  90 -20 

   180 -20 

H×nh 6.2b): RPEs ®èi víi c¸c ¨ng ten lo¹i 2 trong d¶i tÇn 2 

 
Gãc (®é) §ång ph©n cùc (dBi) Gãc (®é) Ph©n cùc chÐo (dBi) 
 5 18  5 5 
 10 9  10 1 
 25 2  30 -13 
 60 -4  50 -15 
 95 -27  85 -25 
 180 -27  95 -31 

   180 -31 

H×nh 6.2c): RPEs ®èi víi c¸c ¨ng ten lo¹i 3 trong d¶i tÇn 2 
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6.2 T¨ng Ých ¨ng ten 

T¨ng Ých ¨ng ten ph¶i ®­îc biÓu thÞ t­¬ng øng víi mét bé bøc x¹ ®¼ng h­íng (dBi). 
T¨ng Ých ¨ng ten ph¶i lín h¬n gi¸ trÞ cùc tiÓu trªn toµn d¶i tÇn ho¹t ®éng cña hÖ thèng. Hai 
lo¹i t¨ng Ých ¨ng ten cùc tiÓu ®­îc ®Ò cËp trong tiªu chuÈn nµy lµ: 

- Lo¹i t¨ng Ých 1: 28 dBi; 

- Lo¹i t¨ng Ých 2: 32 dBi. 

Ng­êi qu¶n lý sÏ x¸c ®Þnh mét lo¹i t¨ng Ých sö dông cho mçi nhiÖm vô thÝch hîp.  

6.3 Ph©n biÖt cùc chÐo cña ¨ng ten (XPD)  

XPD t­¬ng øng víi RPE (xem môc 6.1) ph¶i lín h¬n hoÆc b»ng c¸c gi¸ trÞ chØ ra trong 
b¶ng 6.1. 

 
Chó thÝch: Profin -1dB cña ¨ng ten b¨ng kÐp ph¶i ®­îc sö dông cho b¨ng tÇn sè cao nhÊt. 

H×nh 6.3: MÆt n¹ XPD ®o xung quanh trôc bóp sãng chÝnh 

 
Chó thÝch: Profin -1dB ph¶i ®­îc sö dông cho b¨ng tÇn sè cao nhÊt trong tr­êng hîp ¨ng ten hai b¨ng tÇn. 

H×nh 6.4: MÆt n¹ cña XPD ®o xung quanh trôc bóp sãng chÝnh 

Trong c¸c h×nh 6.3 vµ 6.4, mÆt n¹ ®­îc ®­a ra ®èi víi c¸c phÐp ®o XPD xung quanh 
trôc bóp sãng chÝnh. 
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B¶ng 6.1: Gi¸ trÞ XPD t­¬ng øng víi gi¸ trÞ RPE trong môc 6.1 

XPD cao (dB) 

C¸c d¶i tÇn 
XPD chuÈn (dB) 

(Chó thÝch 1) Lo¹i 2 
(Tham kh¶o h×nh 6.3) 

Lo¹i 3 
(Tham kh¶o h×nh 6.4) 

   35 

D¶i 1 27 35 40 (chó thÝch 2) 

D¶i 2 27 34 34 

Chó thÝch 1: Dùa vµo mÆt c¾t gãc ph­¬ng vÞ trong ph¹m vi 1 dB ®èi víi trôc bóp sãng chÝnh 
®ång ph©n cùc.  

Chó thÝch 2: Tham kh¶o miÒn A trong h×nh 6.4. 

7. §Æc tÝnh kü thuËt cña m¸y thu 

7.1. BER lµ hµm cña møc vµo m¸y thu (RSL) 

7.1.1 §èi víi hÖ thèng STM-1 

Ng­ìng BER cña m¸y thu (dBm) tham chiÕu t¹i ®iÓm C (®èi víi c¸c hÖ thèng cã bé 
ghÐp song c«ng ®¬n) hoÆc ®iÓm B (®èi víi c¸c hÖ thèng cã ph©n nh¸nh ®a kªnh) cña s¬ ®å 
khèi (xem h×nh 4.1) ®èi víi BER = 10-3, 10-6 vµ 10-10 ph¶i b»ng hoÆc nhá h¬n c¸c gi¸ trÞ chØ ra 
trong b¶ng 7.1. 

B¶ng 7.1: C¸c ng­ìng chØ tiªu BER 

RSL @ BER 

è 

RSL @ 10-3 
[dBm] 

RSL @ 10-6 
[dBm] 

RSL @ 10-10 
[dBm] 

B¨ng tÇn 

ê 

   

< 10 GHz -71 -67 -63 

13 GHz -70 -66 -62 

15 GHz -69,5 -65,5 -61,5 

§èi víi c¸c hÖ thèng ngoµi trêi vµ mét phÇn ngoµi trêi kh«ng phô thuéc vµo c¸c yªu 
cÇu t­¬ng thÝch ®­îc chØ ra trong Phô lôc C, c¸c ng­ìng chØ tiªu BER sÏ gi¶m 2 dB so víi 
c¸c gi¸ trÞ ®­a ra ë b¶ng trªn. 

7.1.2 §èi víi hÖ thèng 4xSTM-1 hoÆc STM-4 

§iÓm tham chiÕu ®Ó x¸c ®Þnh ®­êng cong BER cña møc ®Çu vµo m¸y thu lµ B. 

Trong b¶ng 7.2, c¸c gi¸ trÞ BER ®­a ra cã thÓ v­ît qu¸ møc tÝn hiÖu nhá nhÊt trong chØ 
tiªu ®ã cho. (V× thÕ c¸c møc trong tiªu chuÈn nµy cã thÓ ®­îc xem lµ tiªu chuÈn chØ tiªu chÊp 
nhËn tèi thiÓu hoÆc møc ng­ìng cùc ®¹i cña m¸y thu). Nh÷ng gi¸ trÞ trong b¶ng 7.2 ph¶i 
®­îc ®o víi cïng møc ®Çu vµo trªn c¶ hai ph©n cùc vµ víi hÖ thèng ®ñ t¶i, t¶i STM-4 hoÆc 
4xSTM-1 t¹i giao diÖn b¨ng gèc. 
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B¶ng 7.2: Møc ®Çu vµo m¸y thu ®èi víi c¸c b¨ng tÇn kh¸c nhau 

B¨ng tÇn   
4, 5, U6 GHz 11 GHz 

BER=10-3 - 63 dBm - 62 dBm 

BER=10-6 - 59 dBm - 58 dBm 

BER=10-10 - 54 dBm - 53 dBm 

Chó thÝch: C¸c giíi h¹n nµy ®­îc yªu cÇu khi kÕt nèi tíi cïng mét cæng ¨ng ten cña kªnh ch½n vµ 
lÎ, ph©n c¸ch 40 MHz trªn cïng mét ph©n cùc, ®­îc thùc hiÖn víi bé ghÐp hybrid 3 dB ®Æt t¹i ®iÓm 
tham chiÕu C. Khi ®­îc chän lùa, ®èi víi môc ®Ých trªn, gi¶i ph¸p bé läc ph©n nh¸nh b¨ng hÑp ®­îc 
sö dông, c¸c giíi h¹n nµy cã thÓ lín h¬n 1,5 dB. 

7.1.3 Ph­¬ng ph¸p ®o 

Môc ®Ých 

ThÈm tra møc tÝn hiÖu thu ®­îc so víi BER ng­ìng. §©y lµ phÐp ®o ®Æc tr­ng t¹i 3 møc 
BER x¸c ®Þnh trong tiªu chuÈn liªn quan. 

ThiÕt bÞ ®o 

 1) Bé t¹o mÉu/Bé ph¸t hiÖn lçi; 

 2) Bé c¶m biÕn vµ m¸y ®o c«ng suÊt. 

CÊu h×nh ®o 

 

H×nh 7.1: CÊu h×nh ®o RLS 

Thñ tôc ®o 

Nèi ®Çu ra bé t¹o mÉu tíi ®Çu vµo BB cña Tx. Göi tÝn hiÖu ra BB cña Rx tíi bé ph¸t 
hiÖn lçi. Sau ®ã ghi l¹i ®­êng cong BER b»ng c¸ch thay ®æi tr­êng cña m¸y thu. ThÈm tra 
r»ng RSL, t­¬ng øng víi BER ng­ìng, n»m trong giíi h¹n cña chØ tiªu kü thuËt. 

7.2 §é nh¹y c¶m nhiÔu ®ång kªnh bªn ngoµi  

7.2.1 §èi víi hÖ thèng STM-1 

C¸c giíi h¹n nhiÔu ®ång kªnh ph¶i tu©n theo b¶ng 7.3, gi¸ trÞ C/I cùc ®¹i ®­a ra ®èi víi 
®é suy hao 1 dB vµ 3 dB cña giíi h¹n BER = 10-6 ®­îc x¸c ®Þnh trong môc 7.1. 

Víi môc ®Ých phèi hîp tÇn sè, c¸c gi¸ trÞ trung gian ®­îc ®­a ra trong h×nh A.1 (xem 
Phô lôc A). 
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B¶ng 7.3: §é nh¹y c¶m nhiÔu ®ång kªnh 

  §é suy gi¶m RSL theo C/I t¹i BER = 10-6 

§é suy hao → 1 dB 3 dB 

Lo¹i 5 h¹ng A 34 31 

Lo¹i 5 h¹ng B 37 33 

7.2.2 §èi víi hÖ thèng 4xSTM-1 hoÆc STM-4 

¸p dông chØ tiªu kü thuËt sau ®©y cho nhiÔu “bªn ngoµi” tõ c¸c hÖ thèng gièng nhau 
nh­ng tõ tuyÕn kh¸c nhau (nhiÔu nót). 

§èi víi c¸c b¨ng tÇn ®­a ra trong môc 4.2, giíi h¹n ®é nh¹y nhiÔu ®ång kªnh ph¶i theo 
h×nh 7.2. 

Chó thÝch: §é suy gi¶m møc ®Çu vµo cña m¸y thu ®­a ra trong h×nh 7.2 liªn quan tíi 
c¸c møc ®Çu vµo cña m¸y thu ®­a ra trong b¶ng 7.2. 

 
H×nh 7.2: Giíi h¹n ®é nh¹y c¶m ®èi víi nhiÔu sè ®ång kªnh “bªn ngoµi” 

tham chiÕu t¹i ®iÓm B’ 
7.2.3 Ph­¬ng ph¸p ®o 

Cã nh÷ng kh¸c biÖt trong mét sè tiªu chuÈn vÒ yªu cÇu ®o kiÓm ®é nh¹y nhiÔu ®ång 
kªnh. Nh÷ng thay ®æi nµy ®ã ®­îc tÝnh ®Õn víi viÖc ®­a ra c¸c ph­¬ng ph¸p ®o 1 vµ 2 cho 
phÐp ®o thö nµy. §¬n vÞ ®o kiÓm cã thÓ ¸p dông ph­¬ng ph¸p phï hîp víi tiªu chuÈn thiÕt bÞ 
liªn quan. 

Ph­¬ng ph¸p 1 

Môc ®Ých 

§Ó thÈm tra r»ng BER t¹i ®iÓm Z, cña thiÕt bÞ ®ang thÈm tra, vÉn ë møc thÊp h¬n giíi 
h¹n trong chØ tiªu kü thuËt liªn quan khi cã nhiÔu gièng víi tÝn hiÖu ®iÒu chÕ trªn cïng mét 
kªnh. Møc tÝn hiÖu mong muèn vµ nhiÔu t¹i ®iÓm B(C) ph¶i ®­îc ®Æt ë c¸c møc ®· cho trong 
chØ tiªu kü thuËt liªn quan. 

ThiÕt bÞ ®o 
1) 2 bé t¹o mÉu; 
2) Bé ph¸t hiÖn lçi; 
3) Bé c¶m biÕn vµ m¸y ®o c«ng suÊt. 
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CÊu h×nh ®o 1 

 

H×nh 7.3: CÊu h×nh ®o ®é nh¹y c¶m nhiÔu ®ång kªnh bªn ngoµi (cÊu h×nh 1) 

Thñ tôc ®o ®èi víi cÊu h×nh 1 
Trong phÐp ®o nµy, c¶ hai m¸y ph¸t ph¶i ph¸t trªn cïng mét tÇn sè vµ ph¶i ®­îc ®iÒu 

chÕ b»ng c¸c tÝn hiÖu kh¸c nhau cã cïng ®Æc tÝnh. ChuyÓn c¸c m¸y ph¸t sang chÕ ®é chê vµ 
th¸o èng dÉn sãng hoÆc c¸p t¹i ®iÓm B(C) (xem h×nh 7.3). Nèi bé c¶m biÕn c«ng suÊt vµ m¸y 
®o c«ng suÊt phï hîp. BËt Tx1 vµ ®iÒu chØnh bé suy hao 1 ®Ó t¹o møc tÝn hiÖu phï hîp, 
kho¶ng -30 dBm. BËt Tx1 ë chÕ ®é chê vµ Tx2 ë chÕ ®é lµm viÖc. §iÒu chØnh bé suy hao 2 ®Ó 
t¹o tÝn hiÖu g©y nhiÔu thÊp h¬n møc tÝn hiÖu chuÈn, ®· ®­îc ®o tr­íc, b»ng tû sè sãng mang 
trªn nhiÔu (C/I) ®­îc ®­a ra trong chØ tiªu kü thuËt. BËt Tx2 ë chÕ ®é chê. 

Nèi l¹i m¸y thu ®ang thÈm tra, bËt Tx1 vµ t¨ng bé suy hao ®Õn møc 10-6 ®Ó ®¹t ®­îc 
yªu cÇu theo tiªu chuÈn. T¨ng bé suy hao 2 b»ng møc t¨ng cña bé suy hao 1, bËt Tx2 vµ ghi 
l¹i BER ®èi víi C/I ®­îc nªu trong tiªu chuÈn. 

Gi¶m bé suy hao 2 cho ®Õn khi BER cña m¸y thu b»ng giíi h¹n ®­îc ®­a ra trong chØ 
tiªu kü thuËt. TÝnh to¸n vµ ghi l¹i tû sè C/I. 

Thñ tôc thay thÕ 1 
Chó thÝch: Thñ tôc nµy sö dông mét bé suy hao bæ sung gi÷a bé kÕt hîp vµ m¸y thu ®Ó 

®iÒu khiÓn møc tÝn hiÖu mong muèn vµ kh«ng mong muèn tuyÖt ®èi ®i vµo m¸y thu. Chøc 
n¨ng cña bé suy hao 1 vµ 2 lµ duy tr× tû sè C/I chÝnh x¸c. 

CÊu h×nh ®o 2 

 
H×nh 7.4: CÊu h×nh ®o ®é nh¹y c¶m nhiÔu ®ång kªnh bªn ngoµi (cÊu h×nh 2) 
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Thñ tôc ®o ®èi víi cÊu h×nh ®o 2 

Víi c¸c m¸y ph¸t ë chÕ ®é chê, ®Æt bé suy hao 1 vµ 2 ë møc cùc ®¹i, bé suy hao 3 ë 
møc 0. Ng¾t èng dÉn sãng hoÆc c¸p t¹i ®iÓm B(C) (xem h×nh 7.4), nèi bé c¶m biÕn vµ m¸y ®o 
c«ng suÊt phï hîp. BËt Tx1 vµ gi¶m bé suy hao 1 ®Ó t¹o møc tÝn hiÖu phï hîp, kho¶ng -30 dBm. 
Ghi l¹i møc ®o ®­îc. BËt Tx1 ë chÕ ®é chê vµ Tx2 ë chÕ ®é lµm viÖc. Gi¶m bé suy hao 2 
®Ó t¹o tÝn hiÖu thÊp h¬n møc ®ã ®o ®­îc tr­íc ®ã mét l­îng b»ng tû sè C/I. T¨ng bé suy hao 
3 ®Ó t¹o møc vµo m¸y thu mong muèn b»ng møc ®­îc ®­a ra trong chØ tiªu kü thuËt 
liªn quan. 

Víi c¶ 2 m¸y ph¸t ë chÕ ®é chê, ng¾t bé c¶m biÕn c«ng suÊt vµ nèi l¹i m¸y thu ®ang 
thÈm tra. BËt c¶ 2 m¸y ph¸t trong ®iÒu kiÖn ®iÒu chÕ, ®o vµ ghi BER cña m¸y thu trªn bé ph¸t 
hiÖn lçi. 

Gi¶m bé suy hao 2 cho ®Õn khi BER cña m¸y thu b»ng giíi h¹n ®­îc ®­a ra trong chØ 
tiªu kü thuËt. TÝnh to¸n vµ ghi l¹i tû sè C/I mong muèn vµ kh«ng mong muèn. 

Ph­¬ng ph¸p 2 

Môc ®Ých 

§Ó thÈm tra r»ng gi¸ trÞ C/I cùc ®¹i ®èi víi ®é suy gi¶m 1 dB vµ 3 dB víi BER = 10-6 vµ 
10-3 vÉn duy tr× ë møc thÊp h¬n giíi h¹n chØ tiªu kü thuËt liªn quan khi cã nhiÔu gièng víi tÝn 
hiÖu ®iÒu chÕ trªn cïng mét kªnh. 

ThiÕt bÞ ®o 

1) 2 bé t¹o mÉu; 

2) Bé ph¸t hiÖn lçi; 

3) Bé c¶m biÕn vµ m¸y ®o c«ng suÊt. 

CÊu h×nh ®o  

Xem h×nh 7.3. 

Thñ tôc ®o 

Trong phÐp ®o nµy c¶ hai m¸y ph¸t ph¶i ph¸t trªn cïng mét kªnh vµ ph¶i ®­îc ®iÒu chÕ 
víi c¸c tÝn hiÖu cã cïng ®Æc ®iÓm. Víi c¸c m¸y ph¸t ë chÕ ®é chê, c¶ hai bé suy hao ®Òu 
®­îc ®Æt ë møc cùc ®¹i. 

Nèi m¸y ®o c«ng suÊt t¹i ®iÓm B(C). BËt Tx vµ ®iÒu chØnh bé suy hao 1 ®Ó t¹o tÝn hiÖu 
mong muèn t¹i møc tiªu chuÈn yªu cÇu lµ 10-6 (hoÆc 10-3). Gi¶m bé suy hao 1 xuèng 1 dB 
(hoÆc 3 dB) vµ ghi c¸c tham sè thiÕt lËp cña bé suy hao nµy. BËt bé t¹o nhiÔu vµ gi¶m bé suy 
hao 2 ®Ó thu ®­îc BER = 10-6 (hoÆc 10-3) trªn bé ph¸t hiÖn lçi. T¾t c¶ 2 m¸y ph¸t vµ ng¾t èng 
dÉn sãng, hoÆc c¸p, t¹i ®iÓm B(C), xem h×nh 7.3. Ghi l¹i c¸c tham sè thiÕt lËp cña bé suy hao 
2 vµ nèi bé c¶m biÕn vµ m¸y ®o c«ng suÊt tíi èng dÉn sãng hoÆc c¸p. 

BËt Tx1 vµ gi¶m bé suy hao 1 ®Ó t¹o møc tÝn hiÖu mong muèn trong d¶i ®· hiÖu chuÈn 
cña m¸y ®o c«ng suÊt. Ghi l¹i møc c«ng suÊt vµ ®é suy gi¶m suy hao. 

- TÝnh c«ng suÊttÝn hiÖu mong muèn = møc c«ng suÊt ®o ®­îc - ®é biÕn ®æi suy hao. 

- T¾t Tx 1, bËt Tx 2 vµ lÆp l¹i thñ tôc ®o ®Ó tÝnh c«ng suÊttÝn hiÖu kh«ng mong muèn 
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Gi¸ trÞ C/I ®ång kªnh cùc ®¹i ®èi víi ®é suy gi¶m 1 dB hoÆc 3 dB trªn 10-6 hoÆc 10-3 lµ: 

- C/I = c«ng suÊttÝn hiÖu mong muèn - c«ng suÊttÝn hiÖu kh«ng mong muèn 

7.3 §é nh¹y c¶m nhiÔu kªnh l©n cËn 

7.3.1 §èi víi hÖ thèng STM-1 

C¸c giíi h¹n nhiÔu kªnh l©n cËn ph¶i tu©n theo b¶ng 7.4 ®èi víi c¸c tÝn hiÖu ®iÒu chÕ 
gièng nhau c¸ch nhau mét kªnh, gi¸ trÞ C/I cùc ®¹i ®­a ra ®èi víi ®é suy hao 1 dB vµ 3 dB 
cña giíi h¹n BER = 10-6 ®­îc x¸c ®Þnh trong môc 7.1. C¸c sè liÖu nµy liªn quan ®Õn thiÕt bÞ 
lo¹i 5 h¹ng A víi chØ tiªu thÊp h¬n cho phÐp sö dông c¸c hÖ thèng t¹i m«i tr­êng mËt ®é thÊp. 

§Ó phèi hîp tÇn sè, c¸c gi¸ trÞ trung gian ®­îc nªu trong h×nh A.2 (xem Phô lôc A). 

B¶ng 7.4: §é nh¹y c¶m nhiÔu kªnh l©n cËn thø nhÊt 
®èi víi c¸c hÖ thèng lo¹i 5 h¹ng A 

   §é suy gi¶m RSL theo C/I t¹i BER = 10-6 

Kho¶ng c¸ch kªnh §é suy hao è 1 dB 3 dB 

29 MHz ®Õn 30 MHz  8,5 5,5 

28 MHz  12,5 9,5 

C¸c giíi h¹n nhiÔu ®èi víi kªnh l©n cËn ph¶i tu©n theo b¶ng 7.4 ®èi víi c¸c tÝn hiÖu 
®iÒu chÕ gièng nhau c¸ch nhau mét kªnh, gi¸ trÞ C/I cùc ®¹i ®­a ra ®èi víi ®é suy hao 1 dB 
vµ 3 dB cña giíi h¹n BER = 10-6 ®­îc x¸c ®Þnh trong môc 7.1. C¸c sè liÖu nµy liªn quan ®Õn 
thiÕt bÞ lo¹i 5 h¹ng B víi chØ tiªu kªnh l©n cËn tèt h¬n cho phÐp sö dông c¸c hÖ thèng t¹i m«i 
tr­êng mËt ®é thÊp. 

§Ó phèi hîp tÇn sè, gi¸ trÞ trung gian ®­îc nªu trong h×nh A.2. 

B¶ng 7.5: §é nh¹y c¶m nhiÔu kªnh l©n cËn thø nhÊt 
®èi víi c¸c hÖ thèng lo¹i 5 h¹ng B 

   §é suy gi¶m RSL theo C/I t¹i BER = 10-6 

C¸c b¨ng tÇn §é suy hao è 1 dB 3 dB 

TÊt c¶ c¸c b¨ng  +3 -1 

7.3.2 §èi víi hÖ thèng 4xSTM-1 hoÆc STM-4 

 
H×nh 7.5: Giíi h¹n ®é nh¹y c¶m ®èi víi nhiÔu sè cña kªnh l©n cËn tham chiÕu t¹i ®iÓm B’ 
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§èi víi c¸c b¨ng tÇn ®­a ra trong môc 4.2, giíi h¹n cña ®é nh¹y nhiÔu kªnh l©n cËn 
ph¶i tu©n theo h×nh 7.5. 

Chó thÝch: §é suy gi¶m møc ®Çu vµo cña m¸y thu ®­a ra trong h×nh 7.5 liªn quan tíi 
c¸c møc ®Çu vµo cña m¸y thu ®­a ra trong b¶ng 7.2. 

7.3.3. Ph­¬ng ph¸p ®o 

Cã nh÷ng kh¸c biÖt trong mét sè tiªu chuÈn vÒ yªu cÇu ®o kiÓm ®é nh¹y c¶m ®èi víi 
nhiÔu kªnh l©n cËn. Nh÷ng thay ®æi nµy ®· ®­îc tÝnh ®Õn víi viÖc ®­a ra c¸c ph­¬ng ph¸p ®o 
1 vµ 2 cho phÐp ®o thö nµy. §¬n vÞ ®o kiÓm cã thÓ ¸p dông ph­¬ng ph¸p phï hîp víi tiªu 
chuÈn thiÕt bÞ liªn quan. 

Chó thÝch 1: Trong nhiÒu tr­êng hîp tû sè C/I sÏ mang gi¸ trÞ ©m, v× thÕ t¹o ra møc 
nhiÔu lín h¬n møc tÝn hiÖu mong muèn. 

Ph­¬ng ph¸p 1 

Môc ®Ých 

§Ó thÈm tra BER t¹i ®iÓm Z, cña m¸y thu ®ang thÈm tra, vÉn ë møc thÊp h¬n giíi h¹n 
trong chØ tiªu kü thuËt liªn quan khi cã nhiÔu gièng víi tÝn hiÖu ®iÒu chÕ trªn kªnh l©n cËn. 
Møc tÝn hiÖu mong muèn vµ nhiÔu t¹i ®iÓm B(C) ph¶i ®­îc ®Æt ë møc ®ã cho trong chØ tiªu 
kü thuËt liªn quan. 

ThiÕt bÞ ®o 

Gièng phÐp ®o ®ång kªnh. 

CÊu h×nh ®o 1 

Gièng phÐp ®o ®ång kªnh (xem h×nh 7.3). 

Thñ tôc ®o ®èi víi cÊu h×nh ®o 1  

Trong phÐp ®o nµy, c¶ hai m¸y ph¸t ph¶i ph¸t trªn cïng mét tÇn sè vµ ®­îc ®iÒu chÕ 
b»ng c¸c tÝn hiÖu kh¸c nhau cã cïng ®Æc tÝnh. ChuyÓn c¸c m¸y ph¸t sang chÕ ®é chê vµ ng¾t 
èng dÉn sãng hoÆc c¸p t¹i ®iÓm B(C). Nèi bé c¶m biÕn vµ m¸y ®o c«ng suÊt phï hîp. BËt 
Tx1 vµ ®iÒu chØnh bé suy hao 1 ®Ó t¹o møc tÝn hiÖu phï hîp, kho¶ng -30 dBm. ChuyÓn Tx1 
sang chÕ ®é chê vµ Tx2 ë chÕ ®é lµm viÖc. §iÒu chØnh bé suy hao 2 ®Ó t¹o tÝn hiÖu g©y nhiÔu 
thÊp h¬n møc tÝn hiÖu chuÈn, ®· ®­îc ®o tr­íc, b»ng víi tû sè sãng mang trªn nhiÔu (C/I) cho 
trong chØ tiªu kü thuËt. ChuyÓn Tx2 sang chÕ ®é chê. 

Nèi l¹i m¸y thu ®ang thÈm tra vµ t¨ng c¶ 2 bé suy hao lªn møc ®¶m b¶o møc tÝn hiÖu 
mong muèn vµ kh«ng mong muèn ®i vµo m¸y thu t¹i gi¸ trÞ chÝnh x¸c cña chóng. BËt vµ ®iÒu 
chÕ c¸c m¸y ph¸t. Ghi l¹i BER cña m¸y thu. 

LÆp l¹i phÐp ®o víi m¸y ph¸t t¹o nhiÔu ®­îc ®iÒu chØnh phï hîp víi kªnh l©n cËn kh¸c. 

Thñ tôc thay thÕ 1 

Chó thÝch 2: Thñ tôc nµy sö dông mét bé suy hao bæ sung gi÷a bé kÕt hîp vµ m¸y thu 
®Ó ®iÒu khiÓn møc tÝn hiÖu mong muèn vµ kh«ng mong muèn tuyÖt ®èi ®i vµo m¸y thu. Chøc 
n¨ng cña bé suy hao 1 vµ 2 lµ duy tr× tû sè C/I chÝnh x¸c. 



TCN 68 - 234: 2006 

42 

CÊu h×nh ®o 2 

Gièng cÊu h×nh ®o ®ång kªnh, thay thÕ 1 (xem H×nh 7.4). 

Thñ tôc ®o ®èi víi cÊu h×nh ®o 2 

Víi c¸c m¸y ph¸t ë chÕ ®é chê, ®Æt bé suy hao 1 vµ 2 ë møc cùc ®¹i, bé suy hao 3 ë 
møc 0. Th¸o èng dÉn sãng hoÆc c¸p t¹i ®iÓm B(C) (xem h×nh 7.4) vµ nèi bé c¶m biÕn vµ m¸y 
®o c«ng suÊt phï hîp. BËt Tx1 vµ gi¶m bé suy hao 1 ®Ó t¹o møc tÝn hiÖu phï hîp, kho¶ng 
-30 dBm. Ghi l¹i møc ®o ®­îc. BËt Tx1 ë chÕ ®é chê vµ Tx2 ë chÕ ®é lµm viÖc. Gi¶m bé suy 
hao 2 ®Ó t¹o tÝn hiÖu cao h¬n møc ®ã ®o ®­îc tr­íc ®ã mét l­îng b»ng tû sè C/I. T¨ng bé suy 
hao 3 ®Ó t¹o møc yªu cÇu ®­a ra trong chØ tiªu. 

Víi c¶ 2 m¸y ph¸t ë chÕ ®é chê, ng¾t bé c¶m biÕn c«ng suÊt vµ nèi m¸y thu ®ang thÈm 
tra. BËt c¶ 2 m¸y ph¸t trong ®iÒu kiÖn ®iÒu chÕ, ®o vµ ghi BER cña m¸y thu trªn bé ph¸t 
hiÖn lçi. 

LÆp l¹i phÐp ®o víi m¸y ph¸t t¹o nhiÔu ®­îc ®iÒu chØnh phï hîp víi kªnh l©n cËn kh¸c. 

Ph­¬ng ph¸p 2 

Môc ®Ých 

§Ó thÈm tra r»ng gi¸ trÞ C/I cùc ®¹i ®èi víi ®é suy gi¶m 1 dB vµ 3 dB trªn BER b»ng 
10-6 vµ 10-3 vÉn duy tr× ë møc thÊp h¬n giíi h¹n chØ tiªu kü thuËt liªn quan khi cã nhiÔu gièng 
víi tÝn hiÖu ®iÒu chÕ trªn cïng kªnh truyÒn. 

ThiÕt bÞ ®o 

1) 2 bé t¹o mÉu; 

2) Bé ph¸t hiÖn lçi; 

3) Bé c¶m biÕn vµ m¸y ®o c«ng suÊt. 

CÊu h×nh ®o  

Xem h×nh 7.3. 

Thñ tôc ®o 

Khi ®o kiÓm, Tx2 ph¶i ph¸t trªn mét trong c¸c kªnh l©n cËn vµ ®­îc ®iÒu chÕ víi tÝn 
hiÖu cã cïng ®Æc tÝnh nh­ tÝn hiÖu ®iÒu chÕ mong muèn. C¶ 2 m¸y ph¸t ë chÕ ®é chê, ®Æt c¸c 
bé suy hao ë gi¸ trÞ cùc ®¹i. 

Nèi m¸y ®o c«ng suÊt t¹i ®iÓm B(C). BËt Tx vµ ®iÒu chØnh bé suy hao 1 ®Ó t¹o tÝn hiÖu 
mong muèn t¹i møc tiªu chuÈn yªu cÇu cho 10-6 (hoÆc 10-3). Gi¶m bé suy hao 1 xuèng 1 dB 
(hoÆc 3 dB) vµ ghi c¸c tham sè thiÕt lËp cña bé suy hao nµy. BËt bé t¹o nhiÔu vµ gi¶m bé suy 
hao 2 ®Ó thu ®­îc BER = 10-6 (hoÆc 10-3) trªn bé ph¸t hiÖn lçi. T¾t c¶ 2 m¸y ph¸t vµ ng¾t èng 
dÉn sãng, hoÆc c¸p, t¹i ®iÓm B(C), xem h×nh 7.3. Ghi l¹i c¸c tham sè thiÕt lËp cña bé suy hao 
2 vµ nèi bé c¶m biÕn vµ m¸y ®o c«ng suÊt tíi èng dÉn sãng hoÆc c¸p. 

BËt Tx1 vµ gi¶m bé suy hao 1 ®Ó t¹o møc tÝn hiÖu mong muèn trong d¶i ®ã hiÖu chuÈn 
cña m¸y ®o c«ng suÊt. Ghi l¹i møc c«ng suÊt vµ ®é suy gi¶m suy hao. 

- TÝnh c«ng suÊt tÝn hiÖu mong muèn = møc c«ng suÊt ®o ®­îc - ®é biÕn ®æi suy hao. 
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T¾t Tx1, bËt Tx2 vµ lÆp l¹i thñ tôc ®o ®Ó tÝnh c«ng suÊt tÝn hiÖu kh«ng mong muèn. 

Gi¸ trÞ C/I ®ång kªnh cùc ®¹i ®èi víi ®é suy gi¶m 1 dB hoÆc 3 dB trªn 10-6 hoÆc 10-3 lµ: 

- C/I = c«ng suÊt tÝn hiÖu mong muèn - c«ng suÊt tÝn hiÖu kh«ng mong muèn. 

LÆp l¹i phÐp ®o víi nhiÔu t¹o ra trªn c¸c kªnh l©n cËn kh¸c. 

7.4. NhiÔu gi¶ CW 

7.4.1 §èi víi hÖ thèng STM-1 

§èi víi m¸y thu ho¹t ®éng t¹i ng­ìng BER = 10-6 ®­a ra trong b¶ng 7.1, viÖc t¹o tÝn 
hiÖu g©y nhiÔu CW t¹i møc +30 dB ®èi víi tÝn hiÖu mong muèn vµ t¹i bÊt kú tÇn sè nµo trong 
d¶i 30 MHz tíi hµi bËc 2 cña tÇn sè cao h¬n cña b¨ng, ngo¹i trõ c¸c tÇn sè bªn c¹nh tÇn sè 
trung t©m mong muèn cña kªnh RF cho tíi 250% kho¶ng c¸ch kªnh, ph¶i kh«ng ®­îc t¹o ra 
BER lín h¬n 10-5. 

Chó thÝch: Khi sö dông èng dÉn sãng gi÷a c¸c ®iÓm tham chiÕu A vµ C, nÕu chiÒu dµi 
èng dÉn sãng lín h¬n b­íc sãng kh«ng gian tù do cña tÇn sè c¾t (Fc) 2 lÇn th× giíi h¹n d­íi 
cña phÐp ®o sÏ t¨ng 0,7 Fc vµ t¨ng 0,9 Fc khi ®é dµi lín h¬n b­íc sãng 4 lÇn. 

ViÖc ®o kiÓm nµy ®­îc thùc hiÖn ®Ó nhËn biÕt tÇn sè x¸c ®Þnh t¹i ®ã m¸y thu cã ®¸p 
øng gi¶, vÝ dô tÇn sè ¶nh, hµi cña bé läc thu... D¶i ®o thùc tÕ ph¶i ®­îc ®iÒu chØnh phï hîp. 
ViÖc ®o kiÓm nµy kh«ng ®­a ra yªu cÇu kü thuËt cho c¸c tÇn sè ngoµi b¨ng ®­îc chØ ra trong 
tiªu chuÈn nµy. 

7.4.2 Ph­¬ng ph¸p ®o 

Môc ®Ých 

PhÐp ®o nµy dïng ®Ó nhËn biÕt c¸c tÇn sè cô thÓ t¹i ®ã m¸y thu cã thÓ cã ®¸p øng gi¶, 
vÝ dô: tÇn sè ¶nh, ®¸p øng hµi cña bé läc m¸y thu... D¶i tÇn ®o kiÓm ph¶i tu©n thñ chØ tiªu kü 
thuËt liªn quan. 

ThiÕt bÞ ®o 

1) Bé t¹o mÉu; 

2) Bé ph¸t hiÖn lçi; 

3) Bé t¹o tÝn hiÖu; 

4) Bé c¶m biÕn vµ m¸y ®o c«ng suÊt. 

CÊu h×nh ®o 

 

H×nh 7.6: CÊu h×nh ®o nhiÔu gi¶ CW 
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Thñ tôc ®o 

Ng¾t ®Çu ra bé t¹o tÝn hiÖu, ®o c«ng suÊt ra RF cña m¸y ph¸t t¹i ®iÓm B(C) b»ng c¸ch 
sö dông bé c¶m biÕn c«ng suÊt phï hîp, víi møc suy hao cho tr­íc. Thay bé c¶m biÕn c«ng 
suÊt b»ng m¸y thu ®ang thÈm tra, vµ t¨ng møc suy hao cho ®Õn khi ®¹t møc yªu cÇu theo tiªu 
chuÈn. Ghi l¹i møc BER cho møc m¸y thu (dBm).  

T¾t m¸y ph¸t, thay m¸y thu ®ang thÈm tra b»ng bé c¶m biÕn c«ng suÊt. HiÖu chØnh bé 
t¹o tÝn hiÖu theo d¶i tÇn yªu cÇu cña tiªu chuÈn t¹i møc x dB trªn møc tÝnh theo (dBm), trong 
®ã x lµ møc t¨ng cña tÝn hiÖu CW nhiÔu. 

Thay bé c¶m biÕn c«ng suÊt b»ng m¸y thu ®ang thÈm tra vµ ®¶m b¶o møc BER kh«ng 
bÞ thay ®æi. QuÐt bé t¹o tÝn hiÖu theo d¶i tÇn yªu cÇu t¹i møc chuÈn, quan t©m ®Õn b¨ng ngo¹i 
trõ ®­îc chØ ra trong tiªu chuÈn liªn quan. 

Ghi l¹i c¸c tÇn sè bÊt kú t¹o ra BER v­ît qu¸ møc yªu cÇu cña tiªu chuÈn. KhuyÕn nghÞ 
r»ng gi¸ trÞ chuÈn ph¶i ®­îc kiÓm tra l¹i t¹i c¸c tÇn sè nµy. 

Chó thÝch 1: ViÖc sö dông bé t¹o tÝn hiÖu theo b­íc cho phÐp t¹o ra kÝch th­íc b­íc 

lín h¬n hoÆc b»ng 1/3 ®é réng b¨ng cña m¸y thu ®ang thÈm tra. 

Chó thÝch 2: PhÐp ®o nµy cã thÓ yªu cÇu sö dông c¸c bé läc th«ng thÊp t¹i ®Çu ra cña 

bé t¹o tÝn hiÖu ®Ó tr¸nh c¸c hµi cña bé t¹o tÝn hiÖu ®­a vµo b¨ng ngo¹i trõ cña m¸y thu. 

7.5. Ph¸t x¹ gi¶  

Ph¸t x¹ gi¶ tõ m¸y thu lµ nh÷ng ph¸t x¹ t¹i bÊt kú tÇn sè nµo, ®o ®­îc t¹i ®iÓm C. 

Ph¸t x¹ gi¶ tõ m¸y thu cÇn ®­îc x¸c ®Þnh bëi 02 lý do: 

a) §Ó h¹n chÕ nhiÔu ®i vµo c¸c hÖ thèng kh¸c ®ang ho¹t ®éng n»m ngoµi hÖ thèng ®ang 
xem xÐt (ph¸t x¹ bªn ngoµi), c¸c giíi h¹n nµy ®­îc tham chiÕu t¹i KhuyÕn nghÞ CEPT/ERC 
74-01 [6];  

b) §Ó h¹n chÕ nhiÔu néi bªn trong hÖ thèng n¬i mµ c¸c m¸y ph¸t vµ m¸y thu ®­îc kÕt 
nèi th«ng qua c¸c bé läc vµ c¸c hÖ thèng ph©n nh¸nh.  

 §iÒu nµy dÉn ®Õn: cã hai nhãm giíi h¹n ph¸t x¹ gi¶, trong ®ã: c¸c giíi h¹n x¸c ®Þnh 
®èi víi nhiÔu “néi” ph¶i nhá h¬n hoÆc b»ng c¸c giíi h¹n cña nhiÔu “ngo¹i”.  

7.5.1. Ph¸t x¹ gi¶ bªn ngoµi 

T¹i ®iÓm tham chiÕu C ph¶i ¸p dông c¸c gi¸ trÞ giíi h¹n trong KhuyÕn nghÞ CEPT/ERC 
74-01 [6].  

7.5.2. Ph¸t x¹ gi¶ néi 

7.5.2.1. §èi víi hÖ thèng STM-1 

C¸c giíi h¹n ph¸t x¹ gi¶, tham chiÕu t¹i ®iÓm B, ®­îc quy ®Þnh trong b¶ng 7.6. 

Møc yªu cÇu sÏ b»ng møc trung b×nh céng cña ph¸t x¹ ®ang xem xÐt. 
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B¶ng 7.6: Giíi h¹n cña ph¸t x¹ gi¶ néi 

Giíi h¹n quy ®Þnh HÖ sè ®iÒu khiÓn 

≤-110 dBm T¹p n»m trong nöa b¨ng tÇn m¸y thu 

§èi víi c¸c hÖ thèng cã c¸c yªu cÇu t­¬ng thÝch nh­ trong Phô lôc C.2 

≤-90 dBm T¹p n»m trong nöa b¨ng tÇn m¸y thu 

§èi víi c¸c hÖ thèng cã c¸c yªu cÇu t­¬ng thÝch nh­ trong Phô lôc C.3 

§èi víi c¸c hÖ thèng kh«ng cÇn t­¬ng thÝch víi c¸c yªu cÇu cña Phô lôc C th× kh«ng 
yªu cÇu. 

Ngoµi ra, khi yªu cÇu t­¬ng thÝch víi c¸c hÖ thèng FDM trªn cïng hÖ thèng ph©n 
nh¸nh/¨ng ten vµ c¸c thiÕt bÞ sè sö dông tÇn sè trung tÇn 70 MHz, th× C¸c ph¸t x¹ d­ LO, t¹i 
®iÓm tham chiÕu B, ph¶i: 

- ≤ -125 dBm: ®èi víi c¸c hÖ thèng cã c¸c yªu cÇu t­¬ng thÝch trong Phô lôc C.2 trong 
b¨ng 7 GHz; 

- ≤ -110 dBm: ®èi víi c¸c hÖ thèng cã c¸c yªu cÇu t­¬ng thÝch trong Phô lôc C.2 trong 
mäi b¨ng kh¸c vµ ®èi víi c¸c hÖ thèng cã yªu cÇu t­¬ng thÝch trong Phô lôc C.3 trong mäi b¨ng. 

7.5.2.2. §èi víi hÖ thèng 4xSTM-1 hoÆc STM-4 

Ph¸t x¹ gi¶ n»m trong nöa b¨ng cña m¸y thu ph¶i nhá h¬n hoÆc b»ng -110 dBm (tham 
chiÕu t¹i ®iÓm B). 

7.5.3. Ph­¬ng ph¸p ®o 

Sö dông ph­¬ng ph¸p ®o gièng nh­ môc 5.4.1.3. Møc ph¸t x¹ gi¶ tõ m¸y ph¸t vµ m¸y 
thu cña thiÕt bÞ song c«ng sö dông cæng chung ®­îc ®o ®ång thêi vµ phÐp ®o chØ cÇn thiÕt 
thùc hiÖn mét lÇn. 

Môc ®Ých 

§Ó thÈm tra ph¸t x¹ gi¶ tõ m¸y thu vÉn n»m trong giíi h¹n cho phÐp. 
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Phô lôc A 
(Tham kh¶o) 

Th«ng tin bæ sung 

A.1. Ph©n cùc chÐo (XPD) 

XPD hiÖu dông ®o ®­îc trªn mét chÆng ®iÓn h×nh (50 km t¹i c¸c tÇn sè thÊp h¬n 10 GHz, 
25 km t¹i 3 GHz vµ 18 km t¹i 15 GHz) trong ®iÒu kiÖn kh«ng cã pha ®inh ph¶i nhá h¬n 28 dB. 

A.2. C¸c yªu cÇu ph©n nh¸nh/phi ®¬/¨ng ten 

ThiÕt bÞ theo tiªu chuÈn nµy còng cã thÓ cã cÊu h×nh hÖ thèng víi ¨ng ten tÝch hîp hoÆc 
rÊt nhiÒu gi¶i ph¸p kü thuËt t­¬ng tù, kh«ng cã kÕt nèi phi ®¬ dµi; c¸c yªu cÇu sau ®©y kh«ng 
®­îc coi lµ c¸c yªu cÇu thiÕt yÕu.  

Khi ¨ng ten lµ mét phÇn tÝch hîp cña thiÕt bÞ th× sÏ kh«ng cã yªu cÇu nµo. 

A.2.1 Suy hao ph¶n x¹ 

§èi víi c¸c hÖ thèng tu©n thñ c¸c yªu cÇu t­¬ng thÝch trong Phô lôc C, suy hao ph¶n x¹ 
cùc tiÓu b»ng 26 dB t¹i ®iÓm C vµ C’ trªn toµn d¶i RF vµ ®­îc ®o theo h­íng ¨ng ten. Trong 
cïng ®iÒu kiÖn, ®èi víi c¸c hÖ thèng kh«ng tu©n thñ c¸c yªu cÇu t­¬ng thÝch trong phô lôc C 
vµ sö dông kÕt nèi phi ®¬ “dµi”, suy hao ph¶n x¹ cùc tiÓu b»ng 20 dB. 

A.2.2 C¸c thµnh phÇn xuyªn ®iÒu chÕ 

Mçi thµnh phÇn xuyªn ®iÒu chÕ g©y nªn bëi c¸c m¸y ph¸t kh¸c nhau kÕt nèi t¹i ®iÓm 
C’ tíi bé ®o kiÓm cã suy hao ph¶n x¹ lín h¬n 23 dB ®­îc gi¶ thiÕt nhá h¬n -110 dBm tham 
chiÕu t¹i ®iÓm B’ víi c«ng suÊt ra cña mçi m¸y ph¸t kho¶ng 28 dBm.  

A.2.3 Ph©n tÝch gi÷a c¸c cæng 

Gi¸ trÞ nµy ph¶i nhá h¬n 40 dB. 

A.3. §iÒu khiÓn c«ng suÊt ph¸t tù ®éng (ATPC) 

ATPC cã thÓ ®­îc sö dông trong mét sè tr­êng hîp, vÝ dô: 

- §Ó gi¶m nhiÔu gi÷a c¸c hÖ thèng gÇn kÒ hoÆc gi÷a c¸c kªnh l©n cËn cña cïng mét 
hÖ thèng; 

- §Ó c¶i thiÖn tÝnh t­¬ng thÝch víi c¸c hÖ thèng t­¬ng tù vµ sè t¹i c¸c tr¹m nót; 

- §Ó c¶i thiÖn chØ tiªu BER hoÆc RBER d­; 

- §Ó gi¶m c¸c vÊn ®Ò t¨ng pha ®inh;  

- §Ó gi¶m c«ng suÊt tiªu thô cña m¸y ph¸t; 

- §Ó gi¶m nhiÔu kho¶ng c¸ch sè-sè vµ sè-t­¬ng tù gi÷a c¸c chÆng sö dông l¹i tÇn sè; 

- §Ó t¨ng t¨ng Ých hÖ thèng chèng l¹i suy hao do m­a. 
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ATPC lµ tÝnh n¨ng tïy chän, ®­îc sö dông ®Ó ®iÒu khiÓn møc ra bé khuÕch ®¹i c«ng 
suÊt tõ gi¸ trÞ cùc tiÓu thÝch hîp, phï hîp víi c¸c yªu cÇu kÕ ho¹ch m¹ng vµ ®­îc sö dông 
trong ®iÒu kiÖn ®­êng truyÒn b×nh th­êng, ®Õn gi¸ trÞ cùc ®¹i, ®¸p øng ®Çy ®ñ mäi chØ tiªu kü 
thuËt x¸c ®Þnh trong tiªu chuÈn nµy. 

D¶i ATPC kh«ng ®­îc v­ît qu¸ 25 dB. Khi cã yªu cÇu t­¬ng thÝch víi c¸c hÖ thèng 
t­¬ng tù, møc ra nhá nhÊt cña bé khuÕch ®¹i c«ng suÊt kh«ng ®­îc nhá h¬n +10 dBm v× gi¸ 
trÞ nµy cã thÓ dÉn ®Õn gi¶m d¶i ATPC. 

§Ó lËp kÕ ho¹ch trong m«i tr­êng nót, hÖ thèng cã ATPC cã thÓ xem xÐt ®Ó ho¹t ®éng 
víi c«ng suÊt ph¸t cùc tiÓu. 

Khi ATPC lµ ®Æc tÝnh cè ®Þnh, d¶i ATPC ®­îc x¸c ®Þnh lµ kho¶ng c«ng suÊt c¸ch ®Òu 
nhau tõ møc c«ng suÊt ra cùc ®¹i (bao gåm c¶ dung sai) ®Õn møc c«ng suÊt ra cùc tiÓu (t¹i 
®iÓm tham chiÕu B’) cã ATPC. Khi ATPC lµ tïy chän, cã thÓ x¸c ®Þnh hai d¶i: “d¶i d­íi” 
(down-range) tõ møc danh ®Þnh ®Õn møc cùc tiÓu (bao gåm c¶ dung sai) vµ “d¶i trªn” (up-range) 
tõ møc danh ®Þnh ®Õn møc cùc ®¹i (bao gåm c¶ dung sai). 

A.4. RBER (®èi víi hÖ thèng STM-1) 

Trong c¸c øng dông thùc tÕ, khi mËt ®é tuyÕn v« tuyÕn trong khu vùc cô thÓ cao, vÝ dô 
tr¹m nót, c¸c m¸y thu v« tuyÕn ph©n bæ gÇn nhau cã thÓ sö dông c¸c kªnh l©n cËn. V× thÕ, ®Ó 
®¶m b¶o cÊp ®é dÞch vô, thiÕt bÞ ph¶i ®¸p øng chØ tiªu RBER khi cã nhiÔu cña kªnh l©n cËn. 

RBER ®­îc chuÈn hãa ®Ó phï hîp víi chØ tiªu ESR (hoÆc BBER) theo yªu cÇu trong 
c¸c KhuyÕn nghÞ ITU-R vÒ chØ tiªu ®­êng truyÒn. 

§Ó phÐp ®o cã ®ñ ®é tin cËy, khi BER t­¬ng ®èi thÊp so víi t¶i thùc tÕ, th× thêi gian ®o 
ph¶i rÊt dµi. Qu¸ tr×nh ®o vµ c¸c gi¸ trÞ BER ®­îc tr×nh bµy chi tiÕt trong TR 101 036-1 [5]. 

Khi cã tÝnh n¨ng hiÖu chØnh lçi, cã thÓ gi¶m thêi gian ®o b»ng c¸ch ­íc l­îng RBER 
theo c«ng thøc liªn quan do nhµ cung cÊp c«ng bè. 

Mét lùa chän kh¸c lµ ®Ó b¶o ®¶m r»ng lçi kh«ng xuÊt hiÖn trong thêi gian ghi cùc tiÓu 
theo b¶ng A.1. 

B¶ng A.1: Thêi gian ghi lçi kh«ng 

Tèc ®é bit ®ang thÈm tra [Mbit/s] Thêi gian ghi cùc tiÓu [phót] Lçi 

140/155 108 0 

A.5. NhiÔu ®ång kªnh vµ kªnh l©n cËn 

ChØ tiªu ®èi víi nhiÔu ®ång kªnh vµ kªnh l©n cËn ®­îc ph©n c¸ch b»ng mét kho¶ng 
c¸ch kªnh C/I ®­îc ®­a ra trong c¸c môc 8.3.1 vµ 8.3.2 t­¬ng øng, chØ ®èi víi ®é suy gi¶m 1 
dB vµ 3 dB; h×nh A.1 vµ A.2 biÓu thÞ ®Æc tr­ng nhiÔu ®èi víi c¸c gi¸ trÞ suy gi¶m kh¸c. 

Møc vµo m¸y thu t¹i ®iÓm tham chiÕu C t­¬ng øng víi ng­ìng BER = 10-6 (X) nh­ qui 
®Þnh trong môc 7.1.1. 
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H×nh A.1: §é suy gi¶m ng­ìng ®èi víi nhiÔu ®ång kªnh 

Møc vµo m¸y thu t¹i ®iÓm tham chiÕu C t­¬ng øng víi ng­ìng BER = 10-6 (X) nh­ qui 
®Þnh trong môc 7.1.1. 

  
H×nh A.2: §é suy gi¶m ng­ìng ®èi víi nhiÔu kªnh l©n cËn thø nhÊt  

cña hÖ thèng lo¹i 5 h¹ng A 
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Møc vµo m¸y thu t¹i ®iÓm tham chiÕu C t­¬ng øng víi ng­ìng BER =10-6 (X) nh­ qui 
®Þnh trong môc 7.1.1. 

  

 
H×nh A.3: §é suy gi¶m ng­ìng ®èi víi nhiÔu kªnh l©n cËn thø nhÊt 

 cña hÖ thèng lo¹i 5 h¹ng B 
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Phô lôc b 
(Tham kh¶o) 

§é nh¹y c¶m mÐo ®èi víi c¸c m¸y thu ph©n tËp  

Môc ®Ých 

PhÐp ®o nµy ¸p dông cho c¸c hÖ thèng cã sö dông kü thuËt kÕt hîp ph©n tËp. 

PhÐp ®o nµy x¸c minh sù miÔn nhiÔm cña thiÕt bÞ ®èi víi mÐo ®­êng truyÒn.  

CÊu h×nh ®o phï hîp víi thiÕt bÞ cã giao diÖn IF t¹i ®Çu ra bé ®iÒu chÕ; tuy nhiªn cã thÓ 
®­îc më réng tíi møc RF, miÔn lµ cã s½n c¸c bé m« pháng pha ®inh RF. 

C¸c phÐp ®o ®­îc thùc hiÖn b»ng c¸ch sö dông bé m« pháng pha ®inh hai tia t¹i møc 
RF ®èi víi mçi ®Çu vµo cña hai m¸y thu (chÝnh vµ ph©n tËp). 

Mét vµi c¸ch ®¬n gi¶n hãa cã thÓ ®­îc thùc hiÖn tïy thuéc viÖc triÓn khai thùc tÕ cña 
m¸y thu ph©n tËp. 

ThiÕt bÞ ®o 

 1) Bé t¹o mÉu/Bé ph¸t hiÖn lçi; 

 2) Bé m« pháng pha ®inh. 

CÊu h×nh ®o 

 

H×nh B.1:  CÊu h×nh ®o ®é nh¹y c¶m mÐo ®èi víi c¸c m¸y thu ph©n tËp  

Thñ tôc ®o 

Nèi ®Çu ra bé t¹o mÉu tíi ®Çu vµo BB Tx. §iÒu khiÓn 2 bé m« pháng pha ®inh (trÔ 
6,3 ns) ®Ó t¹o smÐo ®a ®­êng (khe). T¹o c¸c hä ch÷ ký gi¶ trªn c¬ së c¸c lçi t×m thÊy t¹i ®Çu 
ra BB Rx trong ®iÒu kiÖn sau: 
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a) §iÒu khiÓn bé m« pháng pha ®inh trªn ®­êng Rx chÝnh ®Ó cã ®iÒu kiÖn ph¼ng 
(kh«ng mÐo); ®iÒu khiÓn bé m« pháng pha ®inh trªn ®­êng Rx ph©n tËp ®Ó cã khe (t¹i b­íc 1 
MHz), t¨ng vµ gi¶m tÇn sè trong b¨ng tÝn hiÖu ®iÒu chÕ; thay ®æi ®é s©u cña (c¸c) khe tõ 10 
dB ®Õn 30 dB theo tõng b­íc 1 dB, víi c¸c ®iÒu kiÖn pha cùc tiÓu vµ kh«ng cùc tiÓu. §iÒu 
khiÓn ®é suy hao cña c¸c bé suy hao biÕn ®æi, vµ lÆp l¹i phÐp ®o t¹i møc tÝn hiÖu thu kh¸c; 

b) Thay ®æi tr¹ng th¸i, cã mét khe trªn ®­êng Rx chÝnh vµ ®iÒu kiÖn ph¼ng trªn ®­êng 
Rx ph©n tËp; 

c) §iÒu khiÓn bé m« pháng pha ®inh trªn ®­êng Rx chÝnh vµ trªn ®­êng Rx ph©n tËp ®Ó 
cã khe; thay ®æi tÇn sè cña mét khe (theo b­íc 1 MHz) b»ng c¸ch t¨ng hoÆc gi¶m tÇn sè 
trong b¨ng tÝn hiÖu ®iÒu chÕ vµ gi÷ ë vÞ trÝ cè ®Þnh kho¶ng 1 gi©y, vµ thay ®æi ®é s©u cña 
(c¸c) khe tõ 10 dB ®Õn 30 dB theo c¸c b­íc 1 dB, víi ®iÒu kiÖn pha cùc tiÓu vµ kh«ng cùc 
tiÓu. §iÒu khiÓn ®é suy gi¶m cña c¸c bé suy hao biÕn ®æi, lÆp l¹i phÐp ®o t¹i møc tÝn hiÖu 
thu kh¸c. 
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Phô lôc c 
(Quy ®Þnh) 

Yªu cÇu t­¬ng thÝch gi÷a c¸c hÖ thèng 

§èi víi hÖ thèng STM-1  

Yªu cÇu t­¬ng thÝch gi÷a c¸c hÖ thèng nh­ sau: 

C.1. Kh«ng yªu cÇu ho¹t ®éng gi÷a thiÕt bÞ ph¸t cña mét nhµ s¶n xuÊt víi thiÕt bÞ thu 
cña nhµ s¶n xuÊt kh¸c; 

C.2 Cã thÓ yªu cÇu kÕt hîp thiÕt bÞ cña nhiÒu nhµ s¶n xuÊt kh¸c nhau trªn cïng mét 
ph©n cùc cña cïng mét ¨ng ten; 

C.3 Cã thÓ yªu cÇu kÕt hîp thiÕt bÞ cña nhiÒu nhµ s¶n xuÊt kh¸c nhau trªn ph©n cùc 
kh¸c nhau cña cïng mét ¨ng ten. Yªu cÇu nµy kh«ng ¸p dông ®èi víi c¸c hÖ thèng cã ¨ng ten 
tÝch hîp.  

§èi víi hÖ thèng 4xSTM-1 hoÆc STM-4 

Kh«ng yªu cÇu ho¹t ®éng gi÷a thiÕt bÞ ph¸t cña mét nhµ s¶n xuÊt víi thiÕt bÞ thu cña 
nhµ s¶n xuÊt kh¸c. 
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Phô lôc d 
(Tham kh¶o) 

Yªu cÇu vÒ chØ tiªu vµ tÝnh kh¶ dông  

§èi víi hÖ thèng STM-1  

ThiÕt bÞ ph¶i ®­îc thiÕt kÕ ®Ó ®¸p øng c¸c yªu cÇu vÒ tÝnh kh¶ dông vµ chÊt l­îng m¹ng 
theo KhuyÕn nghÞ ITU-T G.826 vµ G.827 tiÕp sau c¸c tiªu chÝ ®ã ®­îc x¸c ®Þnh trong KhuyÕn 
nghÞ ITU-R F.1092-1 vµ F.1189-1 ®èi víi c¸c tuyÕn truyÒn dÉn sè quèc tÕ vµ quèc gia. 

§èi víi hÖ thèng 4xSTM-1 hoÆc STM-4 

ThiÕt bÞ ph¶i ®­îc thiÕt kÕ ®Ó ®¸p øng c¸c yªu cÇu vÒ tÝnh kh¶ dông vµ chÊt l­îng m¹ng 
theo KhuyÕn nghÞ F.695, F.1092-1, F.1189-1 vµ F.557-4 tiÕp sau c¸c tiªu chÝ ®ã ®­îc x¸c 
®Þnh trong KhuyÕn nghÞ G.826 vµ G.827 ®èi víi c¸c tuyÕn truyÒn dÉn sè quèc tÕ vµ quèc gia. 

ViÖc thiÕt kÕ tuyÕn theo chØ tiªu ®­îc thõa nhËn vµ nh÷ng tiªu chÝ thiÕt kÕ c¬ b¶n nªu 
trong c¸c KhuyÕn nghÞ ITU-R F.752-1, F.1093-1, F.1101, F.1092-1 vµ F.1189-1 ®­îc ¸p dông. 
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Phô lôc E 
(Quy ®Þnh) 

§iÒu kiÖn m«i tr­êng 

ThiÕt bÞ ph¶i tháa m·n c¸c ®iÒu kiÖn m«i tr­êng ®­a ra trong ETS 300 019 [1] quy ®Þnh 
c¸c khu vùc cã m¸i che vµ kh«ng cã m¸i che, lo¹i khÝ hËu vµ c¸c ®iÒu kiÖn nghiªm ngÆt vÒ 
®o kiÓm.  

Nhµ s¶n xuÊt ph¶i c«ng bè thiÕt bÞ ®­îc thiÕt kÕ phï hîp víi lo¹i khÝ hËu nµo. 

E.1. ThiÕt bÞ trong khu vùc cã m¸i che (khu vùc trong nhµ) 

ThiÕt bÞ ho¹t ®éng trong nh÷ng khu vùc ®iÒu khiÓn ®­îc nhiÖt ®é hoÆc mét phÇn nhiÖt 
®é ph¶i phï hîp víi c¸c yªu cÇu cña lo¹i 3.1 vµ 3.2 t­¬ng øng trong ETS 300 019 [1]. 

Cã thÓ tïy chän ¸p dông c¸c yªu cÇu chÆt chÏ h¬n cña lo¹i 3.3, 3.4 vµ 3.5 trong ETS 
300 019 [1]. 

Chó thÝch: Theo ETS 300 019-1-3 vµ ETS 300 019-1-4: 

Lo¹i 3.1: Nh÷ng khu vùc ®iÒu khiÓn ®­îc nhiÖt ®é. 

Lo¹i 3.2: Nh÷ng khu vùc ®iÒu khiÓn ®­îc mét phÇn nhiÖt ®é. 

Lo¹i 3.3: Nh÷ng khu vùc kh«ng ®iÒu khiÓn ®­îc nhiÖt ®é. 

Lo¹i 3.4: Nh÷ng khu vùc cã gi÷ nhiÖt. 

Lo¹i 3.5: Nh÷ng khu vùc che ch¾n ®­îc m­a giã. 

B¶ng E.1: C¸c tham sè khÝ hËu ®èi víi c¸c lo¹i m«i tr­êng tõ 3.1 ®Õn 3.5 

Lo¹i 
3.1 

Tham sè m«i tr­êng §¬n vÞ 
ChuÈn 

Ngo¹i 
lÖ (E) 

3.2 3.3 3.4 3.5 

a) NhiÖt ®é kh«ng khÝ thÊp 0C +5 -5 -5 -25 -40 -40 

b) NhiÖt ®é kh«ng khÝ cao 0C +40 +45 +45 +55 +70 +40 
xem chó thÝch 5 

c) §é Èm t­¬ng ®èi thÊp %RH 5 5 5 10 10 10 

d) §é Èm t­¬ng ®èi cao %RH 85 90 95 100 100 100 

e) §é Èm tuyÖt ®èi thÊp g/m3 1 1 0,5 0,1 0,1 

f) §é Èm tuyÖt ®èi cao g/m3 25 29 29 35 35 

g) Tèc ®é thay ®æi nhiÖt ®é 
(xem chó thÝch 1) 

0C/phót 0,5 0,5 0,5 1,0 1,0 

h) ¸p suÊt kh«ng khÝ thÊp kPa 70 70 70 70 70 

i) ¸p suÊt kh«ng khÝ cao  
(xem chó thÝch 2) 

kPa 106 106 106 106 106 
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j) Bøc x¹ mÆt trêi W/m2 700 700 1 120 1 120 - 

k) Bøc x¹ nhiÖt W/m2 600 600 600 
xem  

chó thÝch 4 

600 
xem  

chó thÝch 
4 

600 
xem  

chó thÝch 4 

l) Tèc ®é chuyÓn ®éng 
kh«ng khÝ  

m/s 5 5 5 5 30 

Chó thÝch 1: TÝnh trung b×nh trong mét chu kú 5 phót. 
Chó thÝch 2: Kh«ng tÝnh ®Õn c¸c ®iÒu kiÖn trong c¸c hÇm má. 
Chó thÝch 3: HÖ thèng lµm l¹nh kh«ng dùa trªn hiÖn t­îng ®èi l­u cã thÓ bÞ ¶nh h­ëng bëi dßng kh«ng 

khÝ ng­îc. 
Chó thÝch 4: ChØ mang tÝnh t¹m thêi. 
Chó thÝch 5: Kh«ng tån t¹i bøc x¹ mÆt trêi trùc tiÕp vµ c¸c ®iÒu kiÖn cã gi÷ nhiÖt. 

Chó thÝch 6: ¶nh h­ëng thø cÊp cña bøc x¹ mÆt trêi. 

§èi víi thiÕt bÞ ®­îc thiÕt kÕ ®Ó sö dông cè ®Þnh trong m«i tr­êng cã m¸i che (khu vùc 
trong nhµ), chØ ¸p dông c¸c lo¹i khÝ hËu 3.1 vµ 3.2.  

CÇn chó ý r»ng, c¸c tñ v« tuyÕn ®­îc cung cÊp theo hÖ thèng sÏ t¹o thµnh nh÷ng thiÕt 
bÞ b¶o vÖ thêi tiÕt cña chÝnh nã ®Ó b¶o vÖ hoµn toµn khái m­a giã. V× thÕ, lo¹i khÝ hËu 3.3, 

3.4 vµ 3.5 cã thÓ ¸p dông ®­îc cho thiÕt bÞ ®Æt ngoµi nhµ.  
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Phô lôc F 
(Tham kh¶o) 

Nguån cung cÊp 

Giao diÖn cña nguån cung cÊp ph¶i phï hîp víi c¸c chØ tiªu kü thuËt cña mét hoÆc 
nhiÒu ®iÖn ¸p thø cÊp theo ETS 300 132-1 [2] vµ ETS 300 132-2 [3]. 

B¶ng F.1 

48 V DC -40,5 -57,0 V DC 

60 V DC -50 -72 V DC 

220 V AC 207 253 V AC/50 Hz ± 2Hz 

§èi víi c¸c hÖ thèng mét chiÒu, cùc d­¬ng cña nguån cung cÊp ph¶i nèi ®Êt. 

Chó thÝch: Mét vµi øng dông cã thÓ yªu cÇu c¸c ®iÖn ¸p thø cÊp kh«ng n»m trong ETS 
300 132-1 [2] vµ ETS 300 132-2 [3]. 
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Phô lôc G 
(Quy ®Þnh) 

T­¬ng thÝch ®iÖn tõ 

ThiÕt bÞ ph¶i ho¹t ®éng trong nh÷ng ®iÒu kiÖn ®­îc chØ ra trong EN 300 385 [4], 
TCN 68 - 192: 2003 [16] hoÆc trong c¸c phÇn liªn quan cña tiªu chuÈn EN 489-1 [9] vµ EN 
301 489-4 [10].  
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Phô lôc h 
(Tham kh¶o) 

Giao diÖn m¹ng qu¶n lý viÔn th«ng (TMN) 

§èi víi thiÕt bÞ SDH, c¸c yªu cÇu chung ®èi víi chøc n¨ng vµ giao diÖn TMN ®­îc quy 
®Þnh trong: 

• EN 300 417-1-1, EN 300 417-2-1, EN 300 417-3-1, EN 300 417-4-1, EN 300 417-5-1, 
EN 300 417-6-1, EN 301 167, ETS 300 635 vµ EN 300 645, KhuyÕn nghÞ ITU-T G.784 vµ 
G.773, KhuyÕn nghÞ ITU-R F.750-3 vµ F.751-2. 

Chó thÝch: ViÖc chuÈn hãa chøc n¨ng giao diÖn TMN ®ang ®­îc nghiªn cøu trong ETSI 
TMN vµ sÏ ®­îc ¸p dông ®èi víi c¸c hÖ thèng v« tuyÕn chuyÓn tiÕp ®­îc xem xÐt trong Tiªu 
chuÈn nµy. 
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Phô lôc K 
(Qui ®Þnh) 

B¨ng tÇn vµ ph©n kªnh 

Theo “Qui ho¹ch kªnh tÇn sè v« tuyÕn ®iÖn cña ViÖt Nam cho c¸c nghiÖp vô cè ®Þnh vµ 
l­u ®éng mÆt ®Êt (30-30000 MHz)” [14]: 

B¨ng tÇn 4 GHz (TÇn sè tõ 3 800 ®Õn 4 200 MHz) 

C«ng thøc tÝnh tÇn sè trung t©m cña c¸c kªnh chÝnh (MHz): 

fn = f0 - 208 + 29n (MHz)  f0 = 4003,5 MHz 

f’n = f0 + 5 + 29n (MHz)  n = 1, 2, 3, 4, 5, 6. 

 

H×nh 1: Ph©n kªnh tÇn sè trong b¨ng tÇn 4 GHz 

B¨ng tÇn 5 GHz (TÇn sè tõ 4 400 ®Õn 5 000 MHz) 

C«ng thøc tÝnh tÇn sè trung t©m cña c¸c kªnh chÝnh (MHz): 

fn = f0 - 310 + 40n (MHz)  f0 = 4 700 MHz 

f’n = f0 - 10 + 40n (MHz)  n = 1, 2, 3, 4, 5, 6, 7. 

 

H×nh 2: Ph©n kªnh tÇn sè trong b¨ng tÇn 5 GHz 
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 B¨ng tÇn L6 GHz (TÇn sè tõ 5 925 ®Õn 6 425 MHz) 

C«ng thøc tÝnh tÇn sè trung t©m cña c¸c kªnh chÝnh (MHz): 

fn = f0 - 259,45 + 29,65n (MHz)  f0 = 6770 MHz 

f’n = f0 - 7,41 + 29,65n (MHz)  n = 1, 2, 3, 4, 5, 6, 7, 8. 

 

H×nh 3: Ph©n kªnh tÇn sè trong b¨ng tÇn L6 GHz 

B¨ng tÇn U6 GHz (TÇn sè tõ 6 425 ®Õn 7 110 MHz) 

C«ng thøc tÝnh tÇn sè trung t©m cña c¸c kªnh chÝnh (MHz): 

fn = f0 - 350 + 40n (MHz)  f0 = 6770 MHz 

f’n = f0 - 10 + 40n (MHz)  n = 1, 2, 3, 4, 5, 6, 7, 8. 

 

H×nh 4: Ph©n kªnh tÇn sè trong b¨ng tÇn U6 GHz 

B¨ng tÇn 7 GHz (TÇn sè tõ 7 110 ®Õn 7 425 MHz) 

C«ng thøc tÝnh tÇn sè trung t©m cña c¸c kªnh chÝnh (MHz): 

fn = f0 - 175 + 28n (MHz)  f0 = 7275 MHz 

f’n = f0 - 14 + 28n (MHz)  n = 1, 2, 3, 4, 5.  
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H×nh 5: Ph©n kªnh tÇn sè trong b¨ng tÇn 7 GHz 

B¨ng tÇn 8 GHz (TÇn sè tõ 7 725 ®Õn 8 275 MHz) 

C«ng thøc tÝnh tÇn sè trung t©m cña c¸c kªnh chÝnh (MHz): 

fn = f0 - 281,95 + 29,65n (MHz)  f0 = 8000 MHz 

f’n = f0 + 29,37 + 29,65n (MHz)  n = 1, 2, 3, 4, 5, 6, 7, 8.  

 

H×nh 6: Ph©n kªnh tÇn sè trong b¨ng tÇn 8 GHz 

 B¨ng tÇn 11 GHz (TÇn sè tõ 10 700 ®Õn 11 700 MHz) 

C«ng thøc tÝnh tÇn sè trung t©m cña c¸c kªnh chÝnh (MHz): 

f0 = f0 - 545 + 40n (MHz)  f0 = 11200 MHz 

f’n = f0 - 15 + 40n (MHz)  n = 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12.  
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H×nh 7: Ph©n kªnh tÇn sè trong b¨ng tÇn 11 GHz 

B¨ng tÇn 13 GHz (TÇn sè tõ 12 750 ®Õn 13 250 MHz) 

C«ng thøc tÝnh tÇn sè trung t©m cña c¸c kªnh chÝnh (MHz): 

fn = 12737 + 28n (MHz)  

 n = 1, 2, 3,...18.  

 
H×nh 8: Ph©n kªnh tÇn sè trong b¨ng tÇn 13 GHz 

B¨ng tÇn 15 GHz (TÇn sè tõ 14 500 ®Õn 15 350 MHz) 

C«ng thøc tÝnh tÇn sè trung t©m cña c¸c kªnh chÝnh (MHz): 

fn = fr + 2786 + 28n (MHz)  f0 = 11701 MHz 

f’n = fr + 3206 + 28n (MHz)  n = 1, 2, 3,...15.  

B¶ng tÇn sè trung t©m c¸c kªnh chÝnh 

Kªnh 
TÇn sè thu/ph¸t 

(MHz) 
TÇn sè ph¸t/thu 

(MHz) 
Kªnh 

TÇn sè thu/ph¸t 
(MHz) 

TÇn sè ph¸t/thu 
(MHz) 

1 14515 14935 9 14739 15159 

2 14543 14963 10 14767 15187 

3 14571 14991 11 14795 15215 
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Kªnh 
TÇn sè thu/ph¸t 

(MHz) 
TÇn sè ph¸t/thu 

(MHz) 
Kªnh 

TÇn sè thu/ph¸t 
(MHz) 

TÇn sè ph¸t/thu 
(MHz) 

4 14599 15019 12 14823 15243 

5 14627 15047 13 14851 15271 

6 14655 15075 14 14879 15299 

7 14683 15103 15 14907 15327 

8 14711 15131    

 

H×nh 9: Ph©n kªnh tÇn sè trong b¨ng tÇn 15 GHz 
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Phô lôc l 
(Qui ®Þnh) 

B¶ng tãm t¾t c¸c yªu cÇu kü thuËt 

B¶ng L.1: B¶ng tãm t¾t c¸c yªu cÇu kü thuËt ®èi víi hÖ thèng DFRS ®iÓm - ®iÓm  
(cã ¨ng ten tÝch hîp) trong c¸c b¨ng tÇn yªu cÇu phèi hîp 

Tãm t¾t yªu cÇu kü thuËt 

C¸c yªu cÇu ®èi víi m¸y ph¸t  

TT 
Môc 
(EN 301 751) 

C¸c yªu cÇu kü thuËt (Chó thÝch 1) 
§iÒu
kiÖn 

Ghi chó 
Môc 
(TCN) 

1 4.5.1 Dung sai tÇn sè v« tuyÕn M  5.1 

2 4.5.2 D¶i c«ng suÊt ph¸t M  5.2 

4.5.3.1 C«ng suÊt kªnh l©n cËn - MÆt n¹ phæ 
vµ v¹ch phæ t¹i tèc ®é ký hiÖu 

M  5.3.1 vµ 5.3.2 3 

4.5.3.2 C«ng suÊt kªnh l©n cËn - §iÒu khiÓn 
c«ng suÊt ph¸t tõ xa (RTPC) 

O  5.3.3 

4 4.5.4 Ph¸t x¹ gi¶ M  5.4 

4.5.5.1 Qu¸ ®é tøc thêi cña m¸y ph¸t - §iÒu 
khiÓn c«ng suÊt ph¸t tù ®éng (ATPC) 

O  5.5.1 5 

4.5.5.2 Qu¸ ®é tøc thêi cña m¸y ph¸t - §iÒu 
khiÓn tÇn sè tõ xa (RFC) 

O  5.5.2 

C¸c yªu cÇu vÒ ®Þnh h­íng ¨ng ten 
 

TT 
Môc 
(EN 301 751) 

Yªu cÇu kü thuËt (Chó thÝch 1) 
§iÒu 
kiÖn 

Ghi chó 
Môc 
(TCN) 

1 4.6.1 MËt ®é EIRP lÖch trôc - §­êng bao 
mÉu bøc x¹ (RPE) 

M ChØ ¸p dông ®èi víi thiÕt 
bÞ cã ¨ng ten tÝch hîp 

6.1 

2 4.6.2 T¨ng Ých ¨ng ten M ChØ ¸p dông ®èi víi thiÕt 
bÞ cã ¨ng ten tÝch hîp 

6.2 

3 4.6.3 Ph©n cùc chÐo cña ¨ng ten (XPD) M ChØ ¸p dông ®èi víi thiÕt 
bÞ cã ¨ng ten tÝch hîp 

6.3 

C¸c yªu cÇu ®èi víi m¸y thu 
 

TT 
Môc 
(EN 301 751) 

C¸c yªu cÇu kü thuËt (Chó thÝch 1) 
§iÒu 
kiÖn 

Ghi chó 
Môc 
(TCN) 

1 4.7.1 BER lµ hµm cña møc vµo m¸y thu (RSL) M  7.1 

2 4.7.2 §é nh¹y c¶m nhiÔu ®ång kªnh M  7.2 

3 4.7.3 §é nh¹y c¶m nhiÔu kªnh l©n cËn M  7.3 

4 4.7.4 §Æc tÝnh chÆn (NhiÔu t¹p CW) M  7.4 

5 4.7.5 Ph¸t x¹ gi¶ M  7.5 
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B¶ng L.2: B¶ng tãm t¾t c¸c yªu cÇu kü thuËt ®èi víi hÖ thèng DFRS ®iÓm - ®iÓm  
(cã ¨ng ten tÝch hîp) trong c¸c b¨ng tÇn kh«ng yªu cÇu phèi hîp 

Tãm t¾t yªu cÇu kü thuËt 

C¸c yªu cÇu ®èi víi m¸y ph¸t  

TT 
Môc 
(EN 301 751) 

C¸c yªu cÇu kü thuËt (Chó thÝch 1) 
§iÒu 
kiÖn 

Ghi chó 
Môc 
(TCN) 

1 4.5.1 Dung sai tÇn sè v« tuyÕn M  5.1 
2 4.5.2 D¶i c«ng suÊt ph¸t M  5.2 

4.5.3.1 C«ng suÊt kªnh l©n cËn - MÆt n¹ phæ 
vµ v¹ch phæ t¹i tèc ®é ký hiÖu 

M  5.3.1 vµ 5.3.2 3 

4.5.3.2 C«ng suÊt kªnh l©n cËn - §iÒu khiÓn 
c«ng suÊt ph¸t tõ xa (RTPC) 

O  5.3.3 

4 4.5.4 Ph¸t x¹ gi¶ M  5.4 
4.5.5.1 Qu¸ ®é tøc thêi cña m¸y ph¸t - §iÒu 

khiÓn c«ng suÊt ph¸t tù ®éng (ATPC) 
O  5.5.1 5 

4.5.5.2 Qu¸ ®é tøc thêi cña m¸y ph¸t - §iÒu 
khiÓn tÇn sè tõ xa (RFC) 

O  5.5.2 

C¸c yªu cÇu vÒ ®Þnh h­íng ¨ng ten  
TT Môc 

(EN 301 751) 
Yªu cÇu kü thuËt (Chó thÝch 1) §iÒu 

kiÖn 
Ghi chó Môc 

(TCN) 
1 4.6.1 MËt ®é EIRP lÖch trôc - §­êng bao 

mÉu bøc x¹ (RPE) 
M ChØ ¸p dông ®èi víi 

thiÕt bÞ cã ¨ng ten 
tÝch hîp 

6.1 

C¸c yªu cÇu ®èi víi m¸y thu  
TT Môc 

(EN 301 751) 
C¸c yªu cÇu kü thuËt (Chó thÝch 1) §iÒu 

kiÖn 
Ghi chó Môc 

(TCN) 
1 4.7.5 Ph¸t x¹ gi¶ M  7.5 

C¸c yªu cÇu vÒ chøc n¨ng ®iÒu khiÓn vµ gi¸m s¸t  
TT Môc 

(EN 301 751) 
C¸c yªu cÇu kü thuËt (Chó thÝch 1) §iÒu 

kiÖn 
Ghi chó Môc 

(TCN) 
1 4.8.1 Giao thøc ph©n chia - Yªu cÇu tr¸nh 

nhiÔu 
M ChØ ¸p dông ®èi víi 

thiÕt bÞ ho¹t ®éng t¹i 
b¨ng tÇn 58 GHz 

 

 B¶ng L.3: B¶ng tãm t¾t c¸c yªu cÇu kü thuËt 
®èi víi hÖ thèng DFRS ®iÓm - ®iÓm cã ¨ng ten ®éc lËp 

Tãm t¾t yªu cÇu kü thuËt 

C¸c yªu cÇu vÒ ®Þnh h­íng ¨ng ten  

TT Môc 
(EN 301 751) 

C¸c yªu cÇu kü thuËt (Chó thÝch 1) §iÒu 
kiÖn 

Ghi chó Môc 
(TCN) 

1 4.6.1 MËt ®é EIRP lÖch trôc - §­êng bao 
mÉu bøc x¹ (RPE) 

M  6.1 

2 4.6.2 T¨ng Ých ¨ng ten M ChØ ¸p dông ®èi víi 
c¸c b¨ng tÇn yªu cÇu 
phèi hîp 

6.2 

3 4.6.3 Ph©n cùc chÐo cña ¨ng ten (XPD) M ChØ ¸p dông ®èi víi 
c¸c b¨ng tÇn yªu cÇu 
phèi hîp 

6.3 

Chó thÝch: 
M: B¾t buéc, ph¶i thùc hiÖn trong mäi tr­êng hîp. 
O: Tïy chän, cã thÓ ®­îc cung cÊp, nh­ng nÕu ®­îc cung cÊp ph¶i thùc hiÖn theo c¸c 

yªu cÇu. 
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Foreword 

The Technical Standard TCN 68 - 234: 2006 “Point-to-point SDH radio equipments 
operating in the frequency bands up to 15 GHz - Technical Requirements” is based on 
the standards EN 301 751 V1.2.1 (2002-11); EN 300 234 V1.3.2 (2001-11); EN 301 277 
V1.2.1 (2001-02); EN 301 126-1 V1.1.2 (1999-09); EN 300 833 V1.4.1 (2002-11) of the 
European Telecommunications Standard Institute (ETSI).  

The Technical Standard TCN 68 - 234: 2006 is drafted by Research Institute of Posts 
and Telecommunications (RIPT) at the proposal of Department of Science & Technology and 
issued following the Decision No. 27/2006/QD-BBCVT dated 25/7/2006 of the Minister of 
Posts and Telematics.  

 The Technical Standard TCN 68 - 234: 2006 is issued in a bilingual document 
(Vietnamese version and English version). In cases of interpretation disputes, Vietnamese 
version is applied. 

 

DEPARTMENT OF SCIENCE & TECHNOLOGY  
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POINT-TO-POINT SDH RADIO EQUIPMENTS OPERATING IN THE 
FREQUENCY BANDS UP TO 15 GHZ 

TECHNICAL REQUIREMENTS 
(Issued together with the Decision No. 27/2006/QD-BBCVT dated 25/7/2006 

of the Minister of Posts and Telematics) 

 

1. Scope 

The technical standard includes essential requirements and test methods for SDH 
Digital Microware Systems, point-to-point equipments carrying STM-1 and 4 x STM-1 (STM-4) 
signals in frequency bands equal or less than 15 GHz.  

This technical standard is used as the basic for type approval.  

2. Normative references 

[1] ETSI EN 301 751 (V1.2.1) (2002-11): "Fixed Radio Systems; Conformance testing; 
Part 1: Point-to-Point equipment - Definitions, general requirements and test procedures". 

[2] ETSI EN 301 277 (V1.2.1) (2001-02): "Fixed Radio Systems; Point-to-point 
equipment; High capacity digital radio systems transmitting STM-4 or 4 x STM-1 in a  
40 MHz radio frequency channel using Co-Channel Dual Polarized (CCDP) operation". 

[3] ETSI EN 300 234 (V1.3.2) (2001-11): "Fixed Radio Systems; Point-to-point 
equipment; High capacity digital radio systems carrying 1 x STM-1 signals and operating in 
frequency bands with about 30 MHz channel spacing and alternated arrangements". 

[4] ETSI EN 301 126-1 (V1.1.2) (1999-09): "Fixed Radio Systems; Conformance 
testing; Part 1: Point-to-Point equipment - Definitions, general requirements and test procedures". 

[5] ETSI EN 300 833 (V1.4.1) (2002-11): "Fixed Radio Systems; Point-to-point 
antennas; antennas for point-to-point fixed radio systems operating in the frequency band  
3 GHz to 60 GHz". 

3. Definitions, symbols and abbreviations 

3.1 Definitions 

Allocated radio frequency band: allocation (of a frequency band), entry in the table 
of frequency allocations of a given frequency band for the purpose of its use by one or more 
terrestrial or space radiocommunication services or the radioastronomy service under specific 
conditions. 

Note: This term shall also be applied to the frequency band concerned (Radio 
Regulations, Geneva 2001 article S1.16). 

Automatic Transmit Power Control (ATPC): function implemented to offer a 
dynamic power control that delivers the maximum power only during deep fading activity; in 
this way for most of the time the interference is reduced and the transmitter operates in a 
higher linearity mode.  
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Note: When this function is used, the transmit power is dynamically changed by the 
far-end receiver and follows the propagation condition. In principle, when ATPC is 
implemented, three different level of power may be identified: 

• maximum available power (delivered only in condition of deep fading); 

• maximum nominal power (useable on permanent base when ATPC is disabled); it 
should be noted that this power is "nominal for the equipment" and has not to be confused 
with the "nominal level set link by link" by the frequency co-ordinator body, eventually 
achieved through passive RF attenuators or RTPC function; 

• maximum nominal and maximum available power levels may be coincident or, in 
case of multistates modulations formats, the maximum available power may be used to 
overdrive the transmitter (loosing linearity but gaining fade margin when the fade conditions 
have already impaired the expected RBER). Performance predictions are usually made with 
the highest "available power"; 

• minimum power (delivered in unfaded condition). 

Environmental profile: range of environmental conditions under which an equipment, 
within the scope of the present document, is required to comply with the provisions of the 
present document. 

Maximum available power: See Automatic Transmit Power Control (ATPC). 

Maximum nominal power: See Automatic Transmit Power Control (ATPC). 

Radio frequency channel: portion of a radio frequency band, where a radio frequency 
channel arrangement has been established, dedicated to one fixed radio link. 

Radio frequency channel arrangement: predefined centre frequencies raster for a 
number of radio frequency channels, as defined by ITU-R Recommendation F.746 [17] used 
by administrations for co-ordination in the same geographical area. 

Remote Frequency Control (RFC): Many fixed digital radio systems offered this 
functionality as a qualifying aid to the deployment. When this function is used, the transmit 
centre frequency/channel can be set either by a local control unit connected to the system 
control unit or to a by a remote network management terminal. The frequency variation is 
static and usually made at the activation or re-commissioning of links in order to easily 
obtain the licensed frequency assigned by the co-ordinating body to the network operator for 
that link, to control network interference in the same geographical area. 

Remote Transmit Power Control (RTPC): Many fixed digital radio systems offered 
this functionality as a qualifying aid to the deployment. When this function is used, the 
transmit power can be set either by a local control unit connected to the system control unit 
or to a by a remote network management terminal. The power variation is static and usually 
made at the activation or re-commissioning of links in order to easily obtain the EIRP 
required by the frequency co-ordinating body for that link, to control co-channel and adjacent 
channel interference in the same geographical area. In principle, this function is equivalent to 
the requirement of power regulation capability (e.g. by fixed attenuators) commonly required 
in fixed systems. 
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3.2 Symbols 

dB  decibel 

dBc  decibel relative to mean carrier power 

dBm  decibel relative to 1 milliWatt 

ppm  parts per million 

3.3 Abbreviations 

ATPC Automatic Transmit Power Control 

BBER  Background Block Error Ratio 
BER  Bit Error Ratio 

BWe  Evaluation BandWidth (resolution bandwidth in which spectrum components 
are measured) 

C/I  Carrier to Interference ratio 
CCDP Co-channel Dual Polarized 

CMI  Coded Mark Inversion 
CSmin minimum practical Channel Separation (for a given radio-frequency channel 

arrangement) 
CW  Continuous Wave 
DC  Direct Current 

DFRS  Digital Fixed Relay Systems 
DRRS  Digital Radio Relay Systems 

EIRP Equivalent Isotropically Radiated Power  
EMC  ElectroMagnetic Compatibility 

ERC  European Radiocommunications Committee 
ESR  Errored Seconds Ratio 

FWA Fixed Wireless Access 
HW HardWare 

IEC  International Electrotechnical Commission 
IF  Intermediate Frequency 

IPI  Inter-Port Isolation 
ITU-R  International Telecommunication Union - Radiocommunications standardization 

sector 
ITU-T  International Telecommunication Union - Telecommunications standardization 

sector 

LO  Local Oscillator 
LV Low voltage 

L6  Lower 6 (GHz frequency band) 

NFD Net Filter Discrimination 

PDH  Plesiochronous Digital Hierarchy 
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PRBS  Pseudo Random Binary Sequence 

QAM  Quadrature Amplitude Modulation 

P-P  Point-to-Point 

R&TTE Radio and Telecommunication Terminal Equipments 

RBER  Residual BER 

RF  Radio Frequency 

RFC  Remote Frequency Control 

RFCOH Radio Frame Complementary Overhead 

RSL  Receive Signal Level 

RTPC  Remote Transmit Power Control 

RX Receiver 
SDH  Synchronous Digital Hierarchy 

SOH  Section OverHead 

STM-1 Synchronous Transport Module, level 1 (155,52 Mbit/s) 

STM-4 Synchronous Transport Module, level 4 (622 Mbit/s) 

STM-N  Synchronous Transport Module, level N 

TMN  Telecommunications Management Network 

TX Transmitter 

TCAM  Telecommunication Conformity Assessment Matter committee 

U6 Upper 6 (GHz frequency band) 

XIF Cross polarization Improvement Factor due to XPIC operation 

XPD  Cross-Polar Discrimination 

XPI Cross Polar Interference 

XPIC Cross Polar Interference Canceller 

4. General characteristics 

4.1 Environmental profile and tests 

The technical requirements of the present document apply under the environmental 
profile for intended operation of the equipment, which shall be declared by the manufacturer. 

The environmental profile, may be determined by the environmental class of the 
equipment according the guidance given in annex E. 

The equipment shall comply with all the requirements of the present document at all 
times when operating within the boundary limits of the declared operational environmental 
profile. 

4.2 Frequency bands and channel arrangements 

The equipment shall operate on one or more of the channels as defined below. 

4.2.1 For STM-1 systems 

4 GHz, L6 GHz, 7 GHz, 8 GHz, 13 GHz and 15 GHz.  
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4.4.2 For 4xSTM-1 or STM-4 systems 

4 GHz, 5 GHz, U6 GHz, 11 GHz.  

Frequency bands and channel arrangements are described detailed in annex K. 

4.3. System block diagram 

4.3.1 For STM-1 systems 

 
Note 1: For the purpose of defining the measurement points, the branching network does not include a hybrid. 
Note 2: Connection at RF, IF or baseband. 
Note 3: The points shown above are reference points only; points C and C', D and D' in general coincide. 
Note 4: Points B and C, B' and C' may coincide when simple duplexer is used.  

Figure 4.1: STM-1 system block diagram  

4.3.2. For 4xSTM-1 or STM-4 systems 

 

Figure 4.2: 4xSTM-1 or STM-4 system block diagram  



TCN 68 - 234: 2006 

73 

5. Transmitter characteristics 

The specified transmitter characteristics shall be met with the appropriate baseband 
signals applied at reference point Z' in block diagram.  

5.1 Radio frequency tolerance 

5.1.1 For STM-1 systems 

For all frequency bands considered, maximum radio frequency tolerance shall not exceed: 

±30 ppm for operation in environmental classes 3.1 and 3.2; 

±50 ppm or ±400 kHz, whichever is the more stringent, for operation in other 
environmental classes. 

This limit includes both short-term factors (environmental effects) and long-term 
ageing effects. 

Note:  

Class 3.1: Temperature-controlled locations. 

Class 3.2: Partly temperature-controlled locations. 

(See annex E) 

5.1.2 For 4xSTM-1 or STM-4 systems 

Radio frequency tolerance shall not exceed ±20 ppm. This limit includes both short-
term factors and long-term ageing effects. For the purpose of type testing the manufacturer 
shall state the guaranteed short-term part and the expected ageing part. 

5.1.3 Test method 

Objective 

To verify the Tx output frequency is within the limits specified in the relevant standard. 
Where transmitters cannot be placed in the CW condition the manufacturer is to seek an 
agreement with the accredited laboratory on the frequency accuracy test method. The 
preferred method is to use a frequency counter capable of measuring the centre frequency of 
a modulated signal. When this type of counter is not available the LO frequency is to be 
measured and the output frequency is to be calculated using the relevant formula. 

Where practical, frequency accuracy measurements are to be conducted at the lowest, 
mid-band and highest channel of the unit under test. 

Test instruments 

Frequency Counter. 

Test configuration 

 

Figure 5.1: Test configuration of Radio frequency tolerance 
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Test procedure 

The Tx is to be operated in the CW condition and frequency measurements conducted 
on the channel previously selected by the test house. The measured frequency is to be within 
the tolerance stated in the relevant standard. 

5.2. Transmitter power range 

5.2.1. For STM-1 systems  

Transmitter maximum mean output power at reference point C' of the system block 
diagram (see figure 4.1) shall not exceed +38 dBm (including tolerance and, if applicable, 
ATPC/RTPC influence). 

For the purpose of system engineering four classes of nominal output power are defined 
(see intervals in table 5.1). 

Table 5.1: Nominal Output Power ranges for STM-1 systems 

Class A  < +26 dBm 

Class B ≥ +26 dBm < +31 dBm 

Class C ≥ +29 dBm < +34 dBm 

Class D ≥ +34 dBm  

Note 1: The manufacturer will state, in the conformance test, if ATPC is optional or 
fixed feature. 

Note 2: The technological evolution may result in equipment falling outside of the 
range(s) foreseen in this clause. In this case the equipments of different output power sub-
ranges are not considered to require individual type approval.  

A capability for output power level adjustment may be required for regulatory purposes, 
in which case the range of adjustment, either by fixed or automatic attenuators, should be in 
steps of 5 dB or less. 

5.2.2 For 4xSTM-1 or STM-4 systems 

The value of the nominal output power referred to point B' shall be in one of the ranges 
shown in table 5.2 not including the ATPC. 

Table 5.2: Nominal Output power ranges for 4xSTM-1 or STM-4 systems 
Class A +26 dBm +31 dBm 
Class B +31 dBm +36 dBm 
Class C +36 dBm +41 dBm 

The tolerance for the nominal value shall be equal or less than ±1 dB. 

The maximum nominal value shall be declared by the manufacturer. 

5.2.3 Test method 

Objective 

Verify that the maximum output average power measured at reference point B' or C' is 
within the manufacturers declared value plus/minus the standard tolerance. 
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Test instruments 

1) power meter; 

2) power sensor. 

Test configuration 

 

Figure 5.2: Test configuration of  Transmitter power range 

Test procedure 

With the transmitter power level set to maximum the average power output of the 
transmitter at point B'(C') is to be measured. Full account shall be taken of all losses between 
the test point and power meter. 

5.3 RF spectrum mask, discrete CW lines and RTPC 

5.3.1 RF spectrum mask 

5.3.1.1 For STM-1 systems 

Annex C provides compatibility requirements. The compatibility requirements provide 
options for single-channel and multi-channel RF branching systems. When considering the 
compatibility requirements in annex C.2 and C.3, the RF spectrum mask shall take into 
consideration the effects of system interoperability when selecting normal channels or the 
innermost channel (see below). The spectrum masks are defined in figures 5.3, 5.4 and 5.5 
for the following applications per annex C: 

• Limits of masks in figures 5.6 and 5.7 are for systems which are not intended to 
comply with any compatibility requirements under annex C. 

• Limits of masks in figures 5.3, 5.4 and 5.5 are for normal and innermost channels of 
systems which are intended to comply with compatibility requirement under annex C.2. The 
limits marked (a) in figures 5.3, 5.4 and 5.5 shall be verified directly by measurement. Since 
it is not possible to measure attenuation values up to 105 dB directly, values of the relative 
power spectral density below -65 dB in figures 5.3, 5.4 and 5.5 (curve b) should be subject to 
a supplier declaration. 

Note: These values may be evaluated by adding a measured filter characteristic to the 
spectrum at A' of figures 5.3, 5.4 and 5.5. Due to limitations of some spectrum analysers, 
difficulties may be experienced when testing high capacity/wideband systems. In this event, 
the following options are to be considered: measurement using high performance spectrum 
analyser, use of notch filters and two step measurement technique. Where difficulties are 
experienced, the plots of one test conducted at ambient and environmental extremes may be 
produced as evidence to conformance to the spectrum mask.  
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A slightly relaxed spectrum mask as given in figures 5.3, 5.4 and 5.5, curve (c), may be 
applied. However, all other specifications in the present document shall be met. 

For the lower 6 (L6) band, where the centre gap (44.49 MHz) is particularly small, a 
mask is specified for the innermost edges of the centre gap channels 8 and 1', the mask is 
given in figure 5.4. 

A mask for the innermost channels in the 7 GHz band (centre gap 56 MHz) is given in 
figure 5.5. 

Masks shall be measured with a modulating baseband test signal given by ITU-T 
Recommendation O.181 [7] for SDH. 

The 0 dB level shown on the spectrum masks relates to the spectral power density of the 
nominal centre frequency disregarding residual carrier. 

The masks do not include frequency tolerance.  

The spectrum analyser settings for measuring the RF spectrum mask detailed are shown 
in table 5.3. 

Table 5.3: Spectrum analyser settings 

Parameter Setting 

IF bandwidth 100 kHz 

Total sweep width 200 MHz 

Total scan time Auto 

Video filter bandwidth 0.3 kHz 

 
K1 f 1 f 2 f 3 f 4 f 5 f 6 

[dB] [MHz] [MHz] [MHz] [MHz] [MHz] [MHz] 

+1 13 15 20 21 31.5 60 

Figure 5.3: Limits of spectral power density for normal channels (class 5, grade A) 
with compatibility requirements, see annex C (reference point B')  
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K1 f1 f2 f3 f4 f5 f6 

[dB] [MHz] [MHz] [MHz] [MHz] [MHz] [MHz] 

+1 13 15 20 21 31.5 60 

Figure 5.4: Limits of spectral power density for the innermost channels (class 5, grade A),  
L6 GHz band with compatibility requirements, see annex C (reference point B') 

 
K1 

[dB] 
f1 

[MHz] 
f2 

[MHz] 
f3 

[MHz] 
f4 

[MHz] 
f5 

[MHz] 
f6 

[MHz] 
+1 13 15 20 21 29.5 42 

Figure 5.5: Limits of spectral power density for the inner edges of innermost channels 
 (class 5 Grade A) in the 7 GHz band with 56 MHz centre gap with compatibility 

requirements, see annex C (reference point B') 
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K1 

[dB] 
f1 

[MHz] 
f2 

[MHz] 
f3 

[MHz] 
f4 

[MHz] 
f5 

[MHz] 
+1 13 20 40 50 See note 2 

Note 1:  The spectral noise floor at -60 dB is applied to systems operating in frequency bands below 
10 GHz. For systems operating at 13 GHz and 15 GHz the spectral noise floor is -55 dB. 

Note 2:  Mask boundary  = 2.5 x (CS)  74.125 MHz for CS  = 29.65 MHz 
  70 MHz for CS  = 28 MHz 75 MHz for CS  = 30 MHz. 
  72.5 MHz for CS  = 29 MHz 

Figure 5.6: Limits of spectral power density for normal channels in all frequency bands  
for class 5 Grade A without compatibility requirements of annex C (reference point C') 

 
K1 

[dB] 
f1 

[MHz] 
f2 

[MHz] 
f3 

[MHz] 
f4 

[MHz] 
f5 

[MHz] 
f6 

[MHz] 
f7 

[MHz] 

+1 12.5 15 17 20 40 50 See note 2 

Note 1: The spectral noise floor at -60 dB is applied to systems operating in frequency bands below 10 
GHz. For systems operating at 13 GHz and 15 GHz the spectral noise floor is -55 dB. 

Note 2: Mask boundary  = 2.5 x (CS) 
 70 MHz for CS  = 28 MHz 74.125 MHz for CS  = 29.65 MHz 
 72.5 MHz for CS  = 29 MHz 75 MHz for CS  = 30 MHz. 

 Figure 5.7: Limits of spectral power density for normal channels in all frequency 
bands for class 5 Grade B without compatibility requirements of annex C 

 (reference point C') 
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5.3.1.2 For 4xSTM-1 or STM-4 systems 

The three main factors considered in recommending a mask are as follows: 
a) Control of interference into analogue channels operating on the adjacent channel 

allocation; 

b) Control of interference into digital channels between systems of different 
manufacturers operating on the adjacent channel allocation; 

c) Different transmitter characteristics. 

The RF emitted spectrum masks, for the various frequency bands are shown in figures 
5.8 and 5.9. 

 
Note: Frequency tolerance not included in the mask. 

Figure 5.8: Limits of power spectral density for all channels referred to point B' 

The mask depicted in figure 5.8 shall apply to a "single-carrier system" transmitting 
two STM-1 signals per carrier and polarization. 
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The mask depicted in figure 5.9 shall apply to a "multi-carrier system" splitting the bit 
rate for transmission via two or more carriers per polarization. 

The spectrum masks in figures 5.8 and 5.9 shall be verified directly by measurement 
(referenced to point B') up to 65 dB. Since it is not possible to measure attenuation values up 
to 110 dB directly, values above 65 dB should be verified by adding a measured filter 
characteristic to the spectrum measured at reference point A'. 

The masks should be measured for a fully loaded system loaded with STM-4 or 
4xSTM-1 at the baseband interface and the output power set to its nominal value. The masks 
shall apply for either polarization. 

 
Note: Frequency tolerance not included in the mask. 

Figure 5.9: Limits of power spectral density for all channels referred to point B' 

Note: Actual systems should provide a NFD of 48 dB that could be derived from direct 
computation or measurement on the actual emitted spectrum. 

The Spectrum Analyser settings for application to the RF spectrum mask are defined as 
follows: 

• IF Bandwidth 100 kHz; 

• Total Sweep Width 100 MHz; 

• Total Scan Time 50 seconds; 

• Video Filter Bandwidth 0.1 kHz. 



TCN 68 - 234: 2006 

81 

5.3.1.3 Test method 

The measurement shall be made with a suitable spectrum analyser connected to the 
transmitter port via a suitable attenuator. 

Where practical, RF spectrum mask measurements are to be conducted at the lowest, 
mid-band and highest channel of the unit under test. 

If more than one spectrum mask is available in the standard then the appropriate mask 
should be recorded in the test report. 

Objective 

To verify that the output frequency spectrum is within the specified limits of the 
relevant standard. 

Test instruments 

1) Spectrum analyser; 

2) Plotter. 

Test configuration 

 
Figure 5.10: Test configuration of RF spectrum mask 

Test procedure 

The transmitter output port shall be connected to either a spectrum analyser via an 
attenuator or an artificial load with some means of monitoring the emissions with a spectrum 
analyser. The spectrum analyser shall have a variable persistence display or digital storage 
facility. The resolution bandwidth, frequency span, scan time and video filter settings of the 
spectrum analyser are to be set in accordance with the relevant standard. 

With the transmitter modulated by a signal having the characteristics given in the 
relevant standard, the Tx power density shall be measured by the spectrum analyser and 
plotted. Where possible, transmitter spectral power density plots at the lowest, mid-band and 
highest channels, are to be recorded. In addition, plots shall be taken at normal and extreme 
power supply voltages at the ambient temperature and environmental extremes. 

5.3.2 Discrete CW components exceeding the spectrum mask limit 

5.3.2.1 Spectral lines at the symbol rate 

5.3.2.1.1 For STM-1 systems 

The power level (reference point B') of spectral lines at a distance from the channel 
centre frequency equal to the symbol rate shall be less than or equal to -37 dBm. 
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5.3.3.1.2 For 4xSTM-1 or STM-4 systems 

The power level (reference point B') of spectral lines at a distance from the channel 
centre frequency equal to the symbol rate shall not be more than -37 dBm. 

5.3.2.2 Additional CW components 

5.3.2.2.1 For STM-1 systems 

Should CW components exceed the spectrum mask, an additional allowance is given. 

Those lines shall not: 

• exceed the mask by a factor more than {10 log (CSmin/IFbandwidth) - 10} dB (see note); 

• be spaced each other in frequency by less than CSmin. 

Where: 

• CSmin = 10 MHz for 4 GHz band; 

• CSmin = 14.825 MHz for 6L GHz band; 

• CSmin = 7 MHz for 7 and 8 GHz band; 

• CSmin = 1.75 MHz for 13 and 15 GHz band. 

IF bandwidth is the recommended resolution bandwidth reported in table 5.3. 

Note: In case the calculation of the allowance factor will result in a negative value, no 
additional allowance is then permitted. 

Figure 5.11 shows a typical example of this requirement. 

 

Figure 5.11: CW lines exceeding the spectrum mask (typical example) 

5.3.2.2.2. For 4xSTM-1 or STM-4 systems 

In case some CW components exceed the spectrum mask, an additional allowance is given. 
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Those lines shall not: 

• exceed the mask by a factor more than {10 log (CSmin/IFbw) - 10} dB 

• be spaced each other in frequency by less than CSmin 

Where:  

• CSmin = 10 000 kHz for 4 GHz, 5 GHz, U6 GHz and 11 GHz bands. 

• IFbw is the recommended resolution IF bandwidth, expressed in kHz.  

Figure 5.12 shows a typical example of this requirement. 

 

Figure 5.12: CW lines exceeding the spectrum mask (typical example) 

5.3.2.3. Test method 

Objective 

To verify that the power level of spectral lines at a distance from the channel centre 
frequency equal to the symbol rate is less than -x dBm or x dB below the average power level 
of the carrier. 

The requirement of the relevant standard may be either an attenuation relative to the 
average carrier power or an absolute level. 

See note in subclause 5.3.1.3.  

5.3.3. Remote Transmit Power Control (RTPC) 

5.3.3.1. For STM-1 systems 

RTPC is an optional feature. Equipment with RTPC will be subject to manufacturer 
declaration of RTPC ranges and related tolerances. Testing shall be carried out with output 
power level corresponding to RTPC set to the maximum nominal power for transmit 
performance and for system performance.  
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The RF spectrum mask shall be verified in three points (low, medium, and high) of the 
RTPC power excursion and with ATPC set to maximum available power (if any). When these 
spectrum measurements are made difficulties may be experienced. Actual measurement 
methods shall be addressed in further investigations and will be defined in the conformance 
testing standard (according to normative reference [4]).  

RTPC range should be restricted, taking into account the wideband noise generated by 
the transmitter chain, to ensure the spectrum mask requirements are met throughout the 
transmitter output power range. 

Note: Where the use of ATPC is considered compulsory for regulatory purposes the 
transmitter output power must meet the spectrum mask limits throughout the ATPC range. 

5.3.3.2. For 4xSTM-1 or STM-4 systems 

RTPC is an optional feature. Equipment with RTPC will be subject to manufacturer 
declaration of the RTPC ranges and related tolerances. Testing shall be carried out with 
output power level corresponding to: 

• RTPC set manually to the maximum and to the minimum values for System 
performance; 

• RTPC set at maximum provided output power for Tx performance; 

• RF spectrum mask shall be verified at three points (lower, medium, and upper part of the 
frequency band envisaged), if applicable. Tx power control shall be set to the maximum value. 

5.3.3.3. Test method 

Where remote transmit power control is an available function it is to be checked and 
recorded during the transmitter output power test. 

5.4. Spurious emissions  

It is necessary to define spurious emissions from transmitters for two reasons: 

a) to limit interference into other systems operating wholly externally to the system under 
consideration (external emissions), which limits are referred by CEPT/ERC Recommendation 
74-01 [6] based on ITU-R Recommendations SM.329-7 [12] and F.1191-1 [13]; 

b) to limit local interference within the system where transmitters and receivers are 
directly connected via the filter and branching systems. 

This leads to two sets of spurious emissions limits where the specific limits given for 
"internal" interference are required to be no greater than the 'external' level limits.  

5.4.1. Spurious emissions - external 

5.4.1.1. For STM-1 systems 

According to CEPT/ERC Recommendation 74-01 [6]: the external spurious emissions 
are defined as emissions at frequencies which are removed from the nominal carrier 
frequency more than ±250% of the relevant channel separation. 
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Outside the band of ±250% of the relevant channel separation (CS), the Fixed Service 
radio systems spurious emissions limits, together with the frequency range to consider for 
conformance measurement, shall apply at reference point C'. 

5.4.1.2. For 4xSTM-1 or STM-4 systems 

According to CEPT/ERC Recommendation 74-01 [6]: the external spurious emissions 
are defined as emissions at frequencies which are removed from the nominal carrier 

frequency more than ±250% of the relevant channel separation. 

Outside the band of ±250% of the relevant channel separation, the Fixed Service radio 
systems spurious emission limits, together with the frequency range to consider for 
conformance measurement, shall apply. 

Within ±250% of the relevant channel spacing the emission includes only fundamental 
and out of band emissions which shall be in accordance with the spectrum mask and the 
limits required by clauses 5.3.1 and 5.3.2. 

The limit values are at reference point C'. 

5.4.1.3 Test method 

Objective 

To verify that any spurious emissions generated by the transmitter are within the limits 
quoted in the relevant standard. Spurious emissions are emissions outside the bandwidth 
necessary to transfer the input data at the transmitter to the receiver, whose level may be 
reduced without affecting the corresponding transfer of information. Spurious emissions 
include harmonic emissions, parasitic emissions, intermodulation products and frequency 
conversion products. 

Test instruments 

1) spectrum analyser; 

2) spectrum analyser mixer units - as required; 

3) plotter. 

Test configuration 

 

Figure 5.13: Test configuration of Spurious emissions-external 
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Test procedure 

The transmitter output port shall be connected to either a spectrum analyser via a 
suitable attenuator and/or notch filter to limit the power into the front end of the analyser. In 
some cases, where the upper frequency limit exceeds the basic operating range of the 
analyser, suitable waveguide transitions and mixer will be required. It is important that the 
circuit between the transmitter and the input to the mixer, or spectrum analyser, is 
characterized over the frequency range to be measured. These losses should be used to set the 
limit line of the analyser to a value which ensures that the specification criteria at point C' is 
not exceeded (see figure 5.13). 

The transmitter is to be operated at the manufacturers maximum rated output power and 
the level and frequency of all significant signals are to be measured and plotted throughout 
the frequency band quoted in the relevant specification. It is recommended that each scan be 
taken in 5 GHz steps below 21.2 GHz and 10 GHz steps above 21.2 GHz. However, spurious 
emissions close to the limit should be plotted over a restricted range which clearly 
demonstrates that the signal does not exceed the relevant limit. 

Note 1: Where a specification states that the spurious emission test is to be conducted 
with the equipment in the modulated condition, the resolution bandwidth of the spectrum 
analyser is to be set to the level quoted in the specification. The frequency span and scan rate 
of the analyser should be adjusted to maintain the noise floor below the limit line and 
maintain the spectrum analyser in the calibrated condition. 

Note 2: Measurement of spurious emission levels from equipment operating in the CW 
condition can be conducted with resolution bandwidth, frequency span and scan rates which 
maintain the spectrum analyser in the calibrated condition while keeping the difference 
between noise floor and limit line at least 10 dB. 

Note 3: Due to the low levels of RF signal and the wideband modulation used in this 
type of equipment, radiated RF power measurements have greater measurement uncertainty 
than to conducted measurements. Therefore where equipment is normally fitted with an 
integral antenna, the manufacturer shall supply a documented test fixture that converts the 

radiated signal into a conducted signal into a 50 Ω  termination. 

Due to the lack of standardization, most of the DRRS standards have requirements 
which may appear not well defined. 

In particular two measuring parameters may be missed: 

• the evaluation BandWidth (BWe) to be used in the spectrum analyser test; 

• the exclusion bandwidth across the nominal centre frequency where emissions are to 
be considered "out of band emissions" and thus are not considered "spurious emissions". 

In this cases the requirement shall be considered as CEPT provisional for "unmodulated 
carrier condition" (i.e. CW emissions are only considered). The exclusion bandwidth across 
the nominal frequency shall be taken, in accordance with ITU-R Study Group 9 

Recommendation F.1191-1 [13] as ±250% of the relevant channel spacing.  
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However if BWe are stated in the equipment standard then these should be used. 

As most of the modern DRRS are not able to deliver an unmodulated carrier, in this 
case the measurement shall be carried out with modulated carrier, provided that the level 
limits for noise like spurious emissions (e.g. harmonics and mixer image frequencies) were 
regarded as "maximum level in any elementary band equal to BWe". 

In other cases the relevant standard may ask explicitly for modulated carrier conditions 
and give the parameters for test procedure. 

5.4.2. Spurious emissions-Internal 

5.4.2.1. For STM-1 systems 

The levels of the spurious emissions from the transmitter, referenced to point B' of 
figure 4.1 are specified below. 

The required level will be the total average level of the emission under consideration. 

Table 5.4: Internal levels for the transmitter spurious emissions 

Spurious emission frequency 
relative to channel assigned 

frequency 
Specification limit Controlling factor for requirement application 

≤ - 90 dBm If spurious signal’s frequency falls within receiver 
half band, for digital systems with compatibility 
requirements as in annex C.2 

The level of all spurious signals both 
discrete CW and noise-like evaluated 
as total signal level 

≤ - 70 dBm If spurious signal’s frequency falls within receiver 
half band, for digital systems with compatibility 
requirements as in annex C.3 

Requirements for internal spurious emissions are not necessary for systems that are not 
intended to comply with any compatibility requirements under annex C. 

5.4.2.2. For 4xSTM-1 or STM-4 systems 

The levels of the spurious emissions from the transmitter, referenced to point B' are 
specified in table 5.5 

Table 5.5 

Spurious emission frequency relative 
to channel assigned frequency 

Specification 
limit 

Controlling factor for requirement application 

±IF (local oscillator frequency) < -60 dBm Within half band digital to analogue 

±2 × IF (unwanted sideband) < -90 dBm Other half band digital into digital 

±IF, ±3 × IF (unwanted sideband at 2nd 
IF hamonic) 

< -90 dBm Other half band digital into digital 

The level of all other spurious signals should be:  

 < -90 dBm If spurious signal frequency falls within receilver 
half band 

 < -60 dBm If spurious signal frequency falls within receilver 
half band 



TCN 68 - 234: 2006 

88 

For digital systems without branching network (i.e. with duplexer) the -90 dBm limits 
for the spurious signals as given above shall be relaxed to -70 dBm. 

5.5. ATPC and RFC 

5.5.1. Automatic Transmit Power Control (ATPC) 

5.5.1.1. For STM-1 systems 

ATPC is an optional feature. Equipment with ATPC will be subject to manufacturer 
declaration of ATPC ranges and related tolerances. The manufacturer shall declare if the 
equipment is designed with ATPC as a fixed permanent feature. Testing shall be carried out 
with output power level corresponding to: 

- ATPC set manually to a fixed value for system performance.  

- ATPC set at maximum available power for transmit performance.  

It shall be verified that the emitted RF spectrum is within the absolute RF spectrum 
mask evaluated for the maximum available output power of the equipment, including the 
attenuation introduced by RTPC, if any. 

Note: Where the use of ATPC is considered compulsory for regulatory purposes the 
transmitter output power must meet the spectrum mask limits throughout the ATPC range. 

The ATPC range is the power interval from the nominal output power level to the 
lowest power amplifier output level (at point B') with ATPC. 

5.5.1.2. For 4xSTM-1 or STM-4 systems 

ATPC is an optional feature. Equipment with ATPC will be subject to manufacturer 
declaration of the ATPC ranges and related tolerances. Testing shall be carried out with 
output power level corresponding to: 

- ATPC set manually to a fixed value for System performance; 

- ATPC set at maximum provided output power for Tx performance. 

5.5.1.3. Test method 

ATPC is an optional feature. However, when fitted, the minimum and maximum output 
average power levels shall be checked. In addition, satisfactory operation of the automatic 
facility shall be demonstrated. Where a standard does not include a specification for ATPC 
the test is to be conducted against the manufacturers specification. 

Objective 

To verify the correct operation of the control loop i.e., when ATPC is implemented, that 
the transmitter output power can be manually set to the maximum and minimum level. In 
addition, the control loop is to be checked for satisfactory operation ie.: Tx output power is 
related to the input level at the far receiver. 

Test instruments 

As for maximum power test. 
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Test configuration (manual): 

 

Figure 5.14: Test configuration (manual) of Automatic Transmit Power Control (ATPC) 

Test configuration (automatic) 

 

Figure 5.15: Test configuration (automatic) of  
Automatic Transmit Power Control (ATPC) 

Test procedure 

With the maximum transmitter output level selected the average power level at point 
B'(C') is to be measured. The test is to be repeated with minimum transmitter output power 
selected. All losses between point B'(C') and the power meter shall taken into account. 

All equipment fitted with automatic power control shall be checked for satisfactory 
closed loop operation. Attenuator B (see figure 5.15), initially set to produce the minimum 
transmitter output level is to be increased until the transmitter reaches its maximum output 
level. Throughout the transmitter's power range the receiver input level is to be maintained 
within the limits stated in the relevant standard or manufacturers guaranteed operating 
criteria. The test is to be repeated to verify that the automatic power control performance, 
between maximum transmitter power and minimum transmitter power meets the relevant 
standard or manufacturers performance limits. 

5.5.2. Remote Frequency Control (RFC) 

5.5.2.1. For STM-1 systems 

RFC is an optional feature. Equipment with RFC will be subject to manufacturer 
declaration of RFC ranges and related change frequency procedure. Testing shall be carried 
out including: 

• RFC setting procedure at least for three frequencies (lower, centre and higher of the 
covered range); 
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• RFC setting procedure shall not produce emissions outside the previous and final 
frequency spectrum mask.  

5.5.2.2. Test method 

Remote frequency control is an optional feature. However, when fitted the function 
shall be tested during the frequency accuracy test. 

6. Antenna directional requirements 

According to normative reference [5]: 

Frequency ranges 

In the present document, the overall frequency range 3 GHz to 20 GHz is divided into 
two frequency ranges as follows: 

Range 1: 3 GHz to 14 GHz; 

Range 2: 14 GHz to 20 GHz; 
Classification of antennas 

With respect to antenna gain: two gain categories are applicable: 

• Gain category 1: those antennas which require low gain for co-ordination purposes; 

• Gain category 2: those antennas which require high gain for co-ordination purposes. 

With respect to Radiation Pattern Envelope (RPE): four classes have been 
identified: 

Class 1: Those antennas required for use in networks where there is a low interference 
potential. Typical examples of a low interference potential might be: 

• antennas for use in radio networks where there is a low density deployment, and 
therefore, a low potential for inter- and intra-system interference, and where high capacity 
digital radio is proposed; 

• antennas for use in radio networks where there is a medium potential for inter- and 
intra-system interference, and where low capacity digital radio is proposed. 

Class 2: Those antennas required for use in networks where there is a high interference 
potential. Typical examples of a high interference potential might be: 

• antennas for use in radio networks where there is a medium potential for inter- and 
intra-system interference, and where high capacity digital radio is proposed; 

• antennas for use in radio networks where there is a high density deployment, and 
therefore, a high potential for inter- and intra-system interference, and where low capacity 
digital radio is proposed. 

Class 3: Those antennas required for use in networks where there is a very high 
interference potential. Typical examples of a very high interference potential might be: 

• antennas for use in radio networks where there is a high density deployment, and 
therefore, a high potential for inter- and intra-system interference, and where high capacity 
digital radio is proposed. 
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Class 4: Those antennas required for use in networks where there is an extremely high 
interference potential. Typical examples of an extremely high interference potential might be: 

• antennas for use in radio networks where there is a very high density deployment, and 
therefore, a very high potential for inter- and intra-system interference, and where high 
capacity digital radio is proposed. 

In frequency bands where spectrum congestion is likely to exist, the regulator may 
insist on the use of higher class antennas. 

With respect to cross-Polar Discrimination (XPD): three XPD performance 
categories have been identified (refer to clause 6.3, table 6.1): 

- XPD category 1: those antennas required to have standard cross-polar discrimination. 

- XPD category 2: those antennas required to have high cross-polar discrimination. 

- XPD category 3: those antennas required to have high cross-polar discrimination in 
extended angular region. 

Electrical characteristics 

The antenna manufacturer shall state, for each antenna type, the frequency band of 
operation and antenna gain at least at the frequency band edges and at mid-band. An antenna 
which employs a radome shall meet the requirements of the present document with the 
radome in place. 

The antenna system shall radiate a linear (single or dual) polarized wave.  

6.1. Radiation Pattern Envelope (RPE) 

RPE(s) for each class are included, in order to present the maximum flexibility to 
administrations for optimized co-ordination. 

The co-polar and cross-polar radiation pattern measured in the azimuth plane for both 
polarizations, shall not exceed the RPE(s) defined in the following list: 

Range 1: 

- Class 1: figure 6.1a); 

- Class 2: figure 6.1b); 

- Class 3: figure 6.1c); 

- Class 4: figure 6.1d). 

Range 2: 

- Class 1: figure 6.2a); 

- Class 2: figure 6.2b); 

- Class 3: figure 6.2c). 
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 Angle (degrees) Co-polar (dBi) Angle (degrees) Cross-polar (dBi) 

5 26 5 10 

10 20 8 7 
20 12 15 5 

50 5 30 -2 
110 5 70 -2 
140 -8 100 -5 

170 -8 120 -8 
170 -6 180 -8 

180 -6   

Figure 6.1a): RPEs for class 1 antennas in the frequency range 1 

 
 Angle (degrees) Co-polar (dBi) Angle (degrees) Cross-polar (dBi) 

5 26 5 10 
10 20 10 5 
20 12 15 5 
50 5 30 -3 
65 2 70 -3 
80 2 100 -20 

105 -20 180 -20 
180 -20   

Figure 6.1b): RPEs for class 2 antennas in the frequency range 1 
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 Angle (degrees) Co-polar (dBi) Angle (degrees) Cross-polar (dBi) 

5 20 5 5 
20 8 10 0 
70 -5 13 -5 

100 -25 20 -5 
180 -25 40 -6 

  50 -10 
  75 -15 

  95 -25 

  180 -25 

Figure 6.1c): RPEs for class 3 antennas in the frequency range 1 

 
 Angle (degrees) Co-polar (dBi) Angle (degrees) Cross-polar (dBi) 

5 16 5 5 
10 5 10 0 
20 -7 13 -5 
50 -18 20 -15 
70 -20 30 -20 
85 -24 40 -24 

105 -30 45 -24 
180 -30 70 -25 

  85 -25 
  105 -33 
  180 -33 

Figure 6.1d): RPEs for class 4 antennas in the frequency range 1 
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 Angle (degrees) Co-polar (dBi) Angle (degrees) Cross-polar (dBi) 

5 25 5 10 
15 15 15 3 
25 10 20 3 

110 4 30 0 
140 -8 45 0 
170 -8 55 -3 
170 -6 90 -3 
180 -6 120 -8 

  180 -8 

Figure 6.2a): RPEs for class 1 antennas in the frequency range 2 

 
 Angle (degrees) Co-polar (dBi) Angle (degrees) Cross-polar (dBi) 

5 25 5 10 
15 13 7 7 
20 10 15 2 
70 0 20 2 
80 -8 25 -1 
100 -18 45 -1 
160 -20 70 -10 
180 -20 90 -20 

  180 -20 

Figure 6.2b): RPEs for class 2 antennas in the frequency range 2 
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 Angle (degrees) Co-polar (dBi) Angle (degrees) Cross-polar (dBi) 

5 18 5 5 
10 9 10 1 
25 2 30 -13 
60 -4 50 -15 
95 -27 85 -25 

180 -27 95 -31 
  180 -31 

Figure 6.2c): RPEs for class 3 antennas in frequency range 2  

6.2. Antenna gain 

The gain of the antenna shall be expressed relative to an isotropic radiator (dBi). Antenna 
gain shall exceed the minimum value throughout its operational frequency range. There are 
two categories of minimum antenna gain covered by the present document as follows: 

• Gain Category 1: 28 dBi; 

• Gain Category 2: 32 dBi. 
Regulators will specify one gain category which is to be used for each co-ordination task.  

6.3. Cross-Polar Discrimination (XPD) 

The XPDs corresponding to the RPEs referenced in clause 6.1 shall be equal to or 
higher than those values defined in table 6.1. 

In figures 6.3 and 6.4, masks are given for XPD measurements around the main beam axis. 

Table 6.1: XPD values corresponding to RPE values in clause 6.1 

High XPD (dB) 
Frequency 

ranges  
Standard XPD (dB) 

(Note 1) Category 2 
(Referred to figure 6.3) 

Category 3 
(Referred to figure 6.4) 

   35 

Range 1    

 27 35 40 (note 2) 

Range 2 27 34 34 

Note 1: With respect to azimuthal cut within the 1 dB co-polarized main beam axis  

Note 2: Referred to region A in figure 6.4 
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Note: For the dual band antennas -1 dB contour for highest frequency band shall be used. 

Figure 6.3: Mask for XPD measurements around the main beam axis 

 
Note: For the dual band antennas -1 dB contour for highest frequency band shall be used. 

Figure 6.4: Mask for XPD measurements around the main beam axis 

7. Receiver characteristics 

7.1. BER as a function of Receiver input Signal Level (RSL) 

7.1.1. For STM-1 systems 

Receiver BER thresholds (dBm) referred to reference point C (for systems with simple 
duplexer) or B (for systems with multi-channel branching system) of the system block 
diagram (see figure 4.1) for a BER of 10-3, 10-6 and 10-10 shall be equal to or lower than those 
stated in table 7.1. 

Table 7.1: BER performance thresholds 

RSL @ BER 
è 

RSL @ 10-3 
[dBm] 

RSL @ 10-6 
[dBm] 

RSL @ 10-10 
[dBm] 

Frequency 

ê 
   

< 10 GHz -71 -67 -63 

13 GHz -70 -66 -62 

15 GHz -69,5 -65,5 -61,5 
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For outdoor and partially outdoor systems that are not subject to the compatibility 
requirements as stated in annex C, there is a 2 dB relaxation on the above BER performance 
thresholds. 

7.1.2. For 4xSTM-1 or STM-4 systems 

The reference point for the definition of the BER curve as a function of receiver input 
level is point B. 

In table 7.2 the BER values given may be exceeded at signal levels lower than those 
specified. (In the present document these levels can therefore be considered as the minimum 
acceptable performance standard or, the maximum receiver threshold levels). The values of 
table 7.2 shall be measured with the same input level on both polarizations and with a fully 
loaded system, loaded with STM-4 or 4x STM-1 at the baseband interface. 

Table 7.2: Receiver input level for various frequency bands 

Frequency band  
4, 5, U6 GHz 11 GHz 

BER=10-3 - 63 dBm - 62 dBm 

BER=10-6 - 59 dBm - 58 dBm 

BER=10-10 - 54 dBm - 53 dBm 

Note: These limits are required when the connection to the same antenna port of even and odd 
channels, spaced 40 MHz on the same polarization, is made with a 3 dB hybrid coupler placed at 
reference point C. When alternatively, for the above purpose, narrow-band branching filters solution 
is used, these limits may be 1,5 dB higher 

7.1.3. Test method 

Objective 

Received signal level versus BER thresholds are verified. This is typically measured at 
the three BER levels specified in the relevant standard. 

Test instruments 

1) pattern generator/error detector; 

2) power sensor and meter. 

Test configuration 

 

Figure 7.1: Test configuration of RSL 
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Test procedure 

Connect the pattern generator output to the BB input of the Tx. Send the BB output 
signal of the Rx to the Error detector. Then take record of BER curve by varying the received 
field. Verify that the RSL, corresponding to the BER thresholds are within the specifications. 

7.2. Co-channel "external" interference sensitivity 

7.2.1. For STM-1 systems 

The limits of Co-channel Interference shall be as in table 7.3, giving maximum C/I 
values for 1 dB and 3 dB degradation of the 10-6

 BER limits specified in clause 7.1. 

For frequency co-ordination purpose intermediate values may be found in figure A.1 
(see annex A). 

Table 7.3: Co-channel interference sensitivity 

  C/I at BER = 10-6 degradation 

Degradation → 1 dB 3 dB 

Class 5 Grade A 34 31 

Class 5 Grade B 37 33 

7.2.2 For 4xSTM-1 or STM-4 systems 

The following specification applies to "external" interferers from similar systems but 
from a different route (nodal interferer). 

For the frequency bands given in clause 4.2 the limits of the co-channel interference 
sensitivity shall be as given in figure 7.2. 

Note: Receiver input level degradation given in figure 7.2 is referred to the receiver 
input levels given in table 7.2. 

 

Figure 7.2: Co-channel "external" digital interference sensitivity limits 
referred to point B'  

7.2.2. Test method 

There are variations in some of the standard as to the measurement requirements for 
Co-channel Interference Sensitivity. The variations have been covered by providing Methods 



TCN 68 - 234: 2006 

99 

1 and 2 for these tests. The test house should apply the approach stated in the relevant 
equipment standard. 

Method 1 

Objectives 

To verify that the BER at point Z, of the receiver under test, remains below the relevant 
specification limit in the presence of an interfering like modulated signal on the same 
channel. The signal levels of the wanted and interfering signals at point B(C) shall be set at 
the levels given in the relevant specification. 

Test instruments 

1) 2 bit pattern generators; 

2) error detector; 

3) power sensor and meter. 

Test configuration 1 

 

Figure 7.3: Test configuration of Co-channel “external” interference sensitivity 
(configuration 1) 

Test procedure for test configuration 1 

During this test both transmitters shall transmit on the same frequency and be modulated 
with different signals having the same characteristics. Switch the transmitters to standby and 
disconnect the waveguide or cable at point B(C) (see figure 7.3). Connect a suitable power 
sensor and meter. Switch on Tx1 and adjust attenuator 1 to set the signal to a convenient level, 
say -30 dBm. Switch Tx1 to standby and Tx2 on. Adjust attenuator 2 to set the interfering 
signal to a level below the reference signal, measured previously, which is equal to the Carrier 
to Interference (C/I) ratio given in the specification. Switch Tx2 to standby. 

Reconnect the receiver under test, switch on Tx1 and increase attenuator 1 until the 10-6
 

level required by the standard is achieved. Increase attenuator 2 by the same amount attenuator 
1 was increased, switch on Tx2 and record the BER for the C/I as stated in the standard. 

Decrease attenuator 2 until the receiver BER equals the limit quoted in the 
specification. Calculate and record the C/I ratio. 
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Alternative procedure 1 

Note: This procedure uses an additional attenuator between the combiner and receiver 
to control the absolute wanted and unwanted signal levels into the receiver. The functions of 
attenuators 1 and 2 is to maintain the correct C/I ratio. 

Test configuration 2 

 

Figure 7.4: Test configuration of Adjacent channel 
interference sensitivity (configuration 2) 

Test procedure for test configuration 2 

With the transmitters at standby set attenuators 1 and 2 to their maximum values and 
attenuator 3 to zero. Disconnect the waveguide or cable at point B(C) (see figure 7.4) and 
connect a suitable power sensor and meter. Switch on Tx1 and reduce attenuator 1 to produce 
a suitable level, say -30 dBm. Record the measured level. Switch Tx1 to standby and Tx2 on. 
Reduce attenuator 2 to produce a signal below the level previously measured by an amount 
equal to the C/I ratio. Increase attenuator 3 to set the wanted receiver input level to that 
quoted in the specification. 

With both transmitters on standby disconnect the power sensor and reconnect the 
receiver under test. Switch both transmitters on in the modulated condition and measure and 
record the receiver BER on the error detector.  

Decrease attenuator 2 until the receiver BER equals the limit quoted in the 
specification. Calculate and record the wanted to unwanted ratio. 

Method 2 

Objective 

To verify that the maximum C/I value for 1 dB and 3 dB degradation on 10-6
 and 10-3

 

BER remains below the relevant specification limit in presence of an interfering like 
modulated signal on the same channel. 

Test instruments 

1) 2 pattern generator; 
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2) error detector; 

3) power sensor and meter. 

Test configuration 

See figure 7.3. 

Test procedure 

During this test both transmitters shall transmit on the same channel and be modulated 
with signals that have the same characteristics. With the transmitters to standby set both 
attenuators to their maximum values. 

Connect power meter at point B(C). Switch on Tx1 and adjust attenuator 1 to set the 
wanted signal to the level required by the standard for 10-6

 (or 10-3). Decrease attenuator 1 by 
1 dB (or 3 dB) and record its setting. Switch on the interferer and reduce attenuator 2 to 
achieve a BER of 10-6

 (or 10-3) on the error detector. Switch both transmitters off and 
disconnect the waveguide, or cable, at point B(C) - see figure 7.3. Record the setting of 
attenuator 2 and connect the power sensor and meter to the waveguide or cable. 

Switch Tx1 on and reduce attenuator 1 to produce a wanted signal level within the 
calibrated range of the power meter. 

Record the power level and reduction in attenuation. 

• Calculate Powerwanted signal = Measured power level - change in attenuation. 

• Switch off Tx1, switch on Tx2 and repeat the procedure to calculate the Powerunwanted signal. 

The maximum co-channel C/I value for 1 dB or 3 dB degradation on 10-6
 or 10-3

 is: 

C/I = Powerwanted signal - Powerunwanted signal 

7.3. Adjacent channel interference sensitivity 

7.3.1. For STM-1 systems 

The limits of adjacent channel interference shall be as given in table 7.4 for like 
modulated signals spaced of 1 channel spacing, giving maximum C/I values for 1 dB and 3 
dB degradation of the 10-6

 BER limits specified in clause 7.1. These figures relate to 
equipment class 5 Grade A with a lower performance allowing the implementation of 
systems in a less dense environment. 

For frequency co-ordination purpose intermediate values may be found in figure A.2 
(see annex A). 

Table 7.4: First adjacent channel interference sensitivity for class 5 Grade A systems 

  C/I at BER = 10-6 RSL 
degradation 

Channel spacing degradation è 1 dB 3 dB 

29 MHz ®Õn 30 MHz  8,5 5,5 

28 MHz  12,5 9,5 
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The limits of adjacent channel interference shall be as given in table 7.4 for like 
modulated signals spaced of 1 channel spacing, giving maximum C/I values for 1 dB and 
3 dB degradation of the 10-6

 BER limits specified in clause 7.1. These figures relate to 
equipment class 5 Grade B with a better adjacent channel performance allowing the 
implementation of systems into a densely populated environment. 

For frequency co-ordination purpose intermediate values may be found in figure A.2. 

Table 7.5: First adjacent channel interference sensitivity 
for class 5 Grade B systems 

  C/I at BER = 10-6 RSL degradation 

Frequency bands degradation è 1 dB 3 dB 

All bands  +3 -1 

7.3.2 For 4xSTM-1 or STM-4 systems 

For the frequency bands given in clause 4.2 the limits of the adjacent-channel 
interference sensitivity shall be as given in figure 7.5. 

Note: Receiver input level degradation given in figure 7.5 is referred to the receiver 
input levels given in table 7.2. 

 

Figure 7.5: Adjacent channel digital interference sensitivity limits 
referred to point B' 

7.3.3 Test method 

There are variations in some of the standards as to the measurement requirements for 
adjacent channel interference sensitivity. The variations have been covered by providing 
Method 1 and Method 2 options for these tests. The test house should apply the approach 
stated in the relevant equipment standard. 

Note 1: In many cases the C/I ratio will be negative thus producing an interferer with a 
higher level than the wanted signal. 

Method 1 
Objective 
To verify that the BER at point Z, of the receiver under test, remains below the relevant 

specification limit in the presence of an interfering like modulated signal on the adjacent 
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channel. The signal levels of the wanted and interfering signals at point B(C) shall be set at 
the levels given in the relevant specification. 

Test instruments 

Same as co-channel test. 

Test configuration 1 

Same as co-channel test (see figure 7.3). 

Test procedure for test configuration 1 

During this test the interfering transmitter shall be modulated with signals having the 
same characteristics as the modulating signal of the wanted transmission and be tuned to an 
adjacent channel. Switch the transmitters to standby and disconnect the waveguide or cable at 
point B(C). Connect a suitable power sensor and meter. Switch on Tx1 and adjust attenuator 1 
to set the wanted signal at a convenient level, say -30 dBm. Switch Tx1 to standby and Tx2 
on. Adjust attenuator 2 to set the interfering signal to a level above the reference signal, 
measured previously, which is equal to the C/I ratio given in the specification. Switch Tx2 
to standby. 

Reconnect the receiver under test and increase both attenuators by equal amounts 
which ensure that the wanted and unwanted signal levels into the receiver are at their correct 
values. Switch on and modulate both transmitters. Record the receiver BER. 

Repeat the test with the interfering transmitter tuned to the other adjacent channel. 

Alternative procedure 1 

Note 2: This procedure uses an additional attenuator between the combiner and receiver 
to control the absolute wanted and unwanted signal levels into the receiver. The functions of 
attenuators 1 and 2 is to maintain the correct C/I ratio. 

Test configuration 2 

Same as Alternative 1, Co-channel test (see figure 7.4). 

Test procedure for test configuration 2 

With the transmitters at standby set attenuators 1 and 2 to their maximum values and 
attenuator 3 to zero. Disconnect the waveguide or cable at point B(C) and connect a suitable 
power sensor and meter. Switch on Tx1 and reduce attenuator 1 to produce a suitable level, 
say -30 dBm. Record the measured level. Switch Tx1 to standby and Tx2 on. Reduce 
attenuator 2 to produce a signal level above that previously measured, by an amount equal to 
the C/I ratio. Increase attenuator 3 to provide the receiver with an input equal to the specified 
receiver level. 

With both transmitters on standby disconnect the power sensor and reconnect the 
receiver under test. Switch both transmitters on in the modulated condition and measure and 
record the receiver BER on the error detector. 

Repeat the test with the interfering transmitter tuned to the other adjacent channel. 
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Method 2 

Objective 

To verify that the maximum C/I value for 1 dB and 3 dB degradation on 10-6
 and 10-3

 BER 
remains below the relevant specification limit in the presence of an interfering like 
modulated signal on the adjacent channel. 

Test instruments 

1) 2 pattern generator; 

2) error detector; 

3) power sensor and meter. 

Test configuration 

See figure 7.3. 

Test procedure 

During this test the interferer (Tx2) shall transmit on one of the adjacent channels and 
be modulated with a signal having the same characteristics as the signal modulating the 
wanted transmitter. With both transmitters on standby set the attenuators to their maximum 
values. 

Connect power meter at point B(C). Switch on Tx1 and adjust attenuator 1 to set the 
wanted signal to the level required by the standard for 10-6

 (or 10-3). Decrease attenuator 1 by 
1 dB (or 3 dB) and record its setting. Switch on the interfere and reduce attenuator 2 to 
achieve a BER of 10-6

 (or 10-3) on the error detector. Switch both transmitters off and 
disconnect the waveguide, or cable, at point B(C) - see figure 7.3. Record the setting of 
attenuator 2 and connect the power sensor and meter to the waveguide or cable. 

Switch Tx.1 on and reduce attenuator 1 to produce a wanted signal level within the 
calibrated range of the power meter. Record the power level and reduction in attenuation: 

Calculate Power wanted signal = Measured power level - change in attenuation. 

Switch off Tx1, switch on Tx2 and repeat the procedure to calculate the Powerunwanted signal. 

The maximum co-channel C/I value for 1 dB or 3 dB degradation on 10-6
 or 10-3

 is: 

C/I = Powerwanted signal - Powerunwanted signal 

Repeat the test with the interfere on the other adjacent channel. 

7.4. CW spurious interference 

7.4.1. For STM-1 systems 

For a receiver operating at the 10-6
 BER threshold given in table 7.1, the introduction of 

a CW interferer at a level of +30 dB with respect to the wanted signal and at any frequency in 
the range 30 MHz to the second harmonic of the upper frequency of the band, excluding 



TCN 68 - 234: 2006 

105 

frequencies either side of the wanted centre frequency of the RF channel by up to 250% the 
channel spacing, shall not result in a BER greater than 10-5. 

Note: When waveguide is used between ref. point A and C, which length is higher than 
twice the free space wavelength of the cut-off frequency (Fc), the lower limit of measurement 
will be increased to 0.7 Fc and to 0.9 Fc when the length is higher than 4 times the same 
wavelength. 

This test is designed to identify specific frequencies at which the receiver may have a 
spurious response, e.g. image frequency, harmonics of the receive filter, etc. The actual test 
range should be adjusted accordingly. The test is not intended to imply a relaxed 
specification at all out of band frequencies elsewhere specified in the present document. 

7.4.2. Test method 

Objective 

This test is designed to identify specific frequencies at which the receiver may have a 
spurious response e.g. image frequency, harmonic response of the receive filter etc. The 
frequency range of the test should be in accordance with the relevant specification. 

Test instruments 
1) pattern generator; 
2) error detector; 
3) signal generator; 
4) power sensor and meter. 

Test configuration 

 

Figure 7.6: Test configuration of CW spurious interference 

Test procedure 

With the signal generator output turned off, measure the transmitter RF output power at 
point B(C) using a suitable power sensor, with a known level of attenuation. Replace the 
power sensor with the receiver under test, and increase the level of attenuation until the level 
required by the standard is measured. Record the BER for this receiver level (dBm) where 
applicable. 

Switch off the transmitter, replace the receiver under test with a power sensor. Calibrate 
the signal generator across the frequency range required by the standard at a level x dB above 
the level (dBm), where x is the required increase in level for the interfering CW signal. 
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Replace the power sensor with the receiver under test and confirm the BER level has 
not changed. Sweep the signal generator through the required frequency range at the 
calibrated level, taking into account any exclusion band stated in the relevant standard. 

Any frequencies which cause the BER to exceed the level stated in the standard shall be 
recorded. It is recommended that the calibration be rechecked at these frequencies. 

Note 1: The use of a stepped signal generator is permitted provided that the step size is 
not greater than one third of the bandwidth of the receiver under test. 

Note 2: This test may require the use of low pass filters on the output of the signal 
generator to prevent harmonics of the signal generator falling into the receiver exclusion 
band. 

7.5 Spurious emissions 

Spurious emissions from the receiver are emissions at any frequency, measured at 
point C. 

It is necessary to define spurious emissions from transmitters for two reasons: 

a) to limit interference into other systems operating wholly externally to the system 
under consideration (external emissions), which limits are referred by CEPT/ERC 
Recommendation 74-01 [6]; 

b) to limit local interference within the system where transmitters and receivers are 
directly connected via the filter and branching systems. 

This leads to two sets of spurious emissions limits where the specific limits given for 
"internal" interference are required to be no greater than the 'external' level limits.  

7.5.1. Spurious emissions - external 

At reference point C, the limit values of CEPT/ERC Recommendation 74-01 [6] 
shall apply.  

7.5.2. Spurious emissions-Internal 

7.5.2.1. For STM-1 systems 

Spurious emissions limits, referenced to point B, are specified in table 7.6. 

The required level will be the total average level of the emission under consideration. 

Table 7.6: Limits of spurious emissions - internal 

Specification Controlling factor 

≤-110 dBm Spurious falling in the same receiver half-band 

For systems with compatibility requirements of annex C.2 

≤-90 dBm Spurious falling in the same receiver half-band 

For systems with compatibility requirements of annex C.3 

For systems without compatibility requirements of annex C there is no requirement. 
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In addition, when compatibility with FDM systems on the same branching/antenna 
system is required and the digital equipment uses 70 MHz intermediate frequency, the LO 
residual emission, at reference point B, shall be: 

• ≤-125 dBm: for systems with compatibility requirements of annex C.2 in the 7 GHz 
band; 

• ≤-110 dBm: for systems with compatibility requirements of annex C.2 in all other 
band and with compatibility requirements of annex C.3 in all bands. 

7.5.2.2. For 4xSTM-1 or STM-4 systems 

Spurious emissions which fall within receivers half band shall be  ≤−110 dBm 
(referenced to point B). 

7.5.3. Test method 

The same test method as described in subclause 5.4.1.3 is applicable. Spurious emission 
levels from a transmitter and receiver of duplex equipment using a common port are 
measured simultaneously and the test only needs to be conducted once. 

Objective: To verify that spurious emissions from the receiver are within the limits. 



TCN 68 - 234: 2006 

108 

 

ANNEX A 
(Informative) 

Additional information 

A.1. Cross-Polar Discrimination (XPD) 

The measured effective XPD over a typical hop (50 km at frequencies below 10 GHz, 
25 km at 13 GHz and 18 km at 15 GHz) under no-fading conditions shall not be less than 28 dB. 

A.2. Branching/feeder/antenna requirements 

Equipment according to the present document may also have system configurations 
with integral antennas or very similar technical solutions, without long feeder connections; 
the following are not considered essential requirements. 

When the antenna is an integral part of the equipment there shall be no requirement. 

A.2.1. Return loss 

For systems which intend to comply with compatibility requirements under annex C, 
the minimum return loss should be 26 dB at point C and C' over the full RF band and 
measured towards the antenna. In the same condition, for systems which are not intended to 
comply with any compatibility requirement under annex C and use "long" feeder connection, 
the minimum return loss should be 20 dB. 

A.2.2. Intermodulation products 

Each intermodulation product caused by different transmitters linked at point C' to a 
measurement test set with a return loss higher than 23 dB is assumed to be less than -110 dBm 
referenced to point B' with an output power of about 28 dBm per transmitter. 

A.2.3. Interport isolation 

This is not to be less than 40 dB. 

A.3. Automatic Transmit Power Control (ATPC) 

ATPC may be useful in some circumstances, e.g.: 

• to reduce interference between neighbouring systems or adjacent channels of the 
same system; 

• to improve compatibility with analogue and digital systems at nodal stations; 

• to improve residual BER or RBER performance; 

• to reduce upfading problems; 

• to reduce transmitter power consumption; 
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• to reduce digital-to-digital and digital to analogue distant interference between hops 
which re-use the same frequency; 

• to increase system gain as a countermeasure against rainfall attenuation. 

ATPC as an optional feature is aimed at driving the transmit power amplifier output 
level from a proper minimum which facilitates the radio network planning requirements and 
which is used under normal propagation conditions up to a maximum value which fulfils all 
the specifications defined in the present document. 

The ATPC range should not exceed 25 dB. When compatibility with analogue systems 
is required, the lowest power amplifier output level should not be less than +10 dBm; this 
may result in a reduced ATPC range. 

For planning considerations in a nodal environment a system equipped with ATPC can 
be considered to operate with its minimum transmitter power. 

When ATPC is a fixed feature, the ATPC range is defined as the power interval from 
the maximum (including tolerances) output power level to the lowest transmitter output 
power level (at reference point B') with ATPC; when it is optional two ranges may be 
defined, a "down-range" from the nominal level to the minimum (including tolerances) and 
an "up-range" from the nominal level to the maximum (including tolerances). 

A.4. RBER (for STM-1 systems) 

In particular applications, where there is a high density of radio links in a specific area, 
e.g. nodal site, closely located radios may use adjacent channels. Therefore to guarantee the 
grade of service the equipment will need to meet RBER criteria in the presence of an 
adjacent channel interferer. 

The RBER is standardized in order to match the ESR (or the BBER) performance 
required by ITU-R transmission performance recommendations. 

To have sufficient confidence in the measurement, where the BER is relatively low 
compared to the actual pay load, the test time is very long. The actual background to this 
measurement and the BER figures are detailed in TR 101 036-1 [5]. 

When error correction is a fitted feature it may be possible to reduce the measurement 
time by estimating the RBER using the relevant formula declared by the supplier. 

Another option is to ensure that no errors occur during the minimum recording time 
shown in table A.1. 

Table A.1: Zero errors recording times 

Bit-rate under test [Mbit/s] Minimum recording time [phót] Error 

140/155 108 0 

A.5. Co-channel and adjacent channel interference 

The performances for co-channel and adjacent channel spaced by one channel spacing 
C/I are reported in clauses 8.3.1 and 8.3.2 respectively, for 1 dB and 3 dB degradation only; 
figures A.1 and A.2 give the reference behaviour for other values of degradation. 
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Receiver Input Level at Reference Point C relative to BER 10-6 threshold (X) as 
provided by subclause 7.1.1. 

 

Figure A.1: Co-channel interference threshold degradation 

Receiver Input Level at Reference Point C relative to BER 10-6 threshold (X) as 
provided by clause 7.1.1. 

 
Figure A.2: First adjacent channel interference threshold degradation 

for Class 5 Grade A systems 
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Receiver Input Level at Reference Point C relative to BER 10-6 threshold (X) as 
provided by clause 7.1.1. 

 

Figure A.3: First adjacent channel interference threshold degradatio 
 for class 5 Grade B systems 
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ANNEX B 
(Informative) 

Distortion sensitivity for diversity receivers 

Objective 

The test is applicable to systems which optionally use diversity combining techniques. 

This test verifies the equipment immunity against propagation distortion. 

The test set-up is suitable for equipments with IF interface at modulator output; 
however it could be extended to RF level, provided that RF fading simulators are available. 

The measurements should be made applying a two rays fading simulator at RF level for 
each of the two receiver inputs (main and diversity). 

Some kind of simplification could be made according to the practical implementation of 
the diversity receiver. 

Test instruments 

1) pattern generator/error detector; 

2) fading simulator. 

Test configuration: 

 

Figure B.1: Test configuration of Distortion sensitivity for diversity receivers 

Test procedure 

Connect the pattern generator output to the BB TX input. Control the two fading 
simulator (delay 6.3 ns) in order to produce the multipath distortion (a notch). Produce 
families of pseudosignatures on the basis of errors detected at BB Rx output in the following 
condition: 
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a) control the fading simulator on the main Rx path in order to have flat condition (no 
distortion); control the fading simulator on the diversity Rx path in order to have a notch: 
vary the frequency of the notch (at 1 MHz step), increasing and decreasing its frequency in 
the modulated signal band; vary the depth of the notch(es) from 10 dB to 30 dB in 1 dB steps, 
with minimum and non minimum phase condition. Control the attenuation of the variable 
attenuators, and repeat the measurements at different level of received signal; 

b) interchange the situation, having a notch on the main Rx path and a flat condition on 
the diversity Rx path; 

c) control the fading simulator on the main Rx path and on the diversity Rx path in 
order to have notches; vary the frequency of one notch (at 1 MHz step) increasing and 
decreasing frequency in the modulated signal band and keeping the second in a fixed 
position, and vary the depth of the notch(es) from 10 dB to 30 dB in 1 dB steps, with 
minimum and non minimum phase condition. Control the attenuation of the variable 
attenuators, and repeat the measurements at different level of received signal. 
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ANNEX c 
(Normative) 

Compatibility requirements between systems 

For STM-1 systems 

The compatibility requirements between systems are as follows: 

C.1 There shall be no requirement to operate transmitting equipment from one 
manufacturer with receiving equipment from another; 

C.2 There may be a requirement to multiplex different manufacturers equipment on the 
same polarization of the same antenna; 

C.3 There may be a requirement to multiplex different manufacturers equipment on 
different polarization of the same antenna. This will not apply to systems with integral 
antenna. 

For 4xSTM-1 or STM-4 systems 

There shall be no requirement to operate transmitting equipment from one 
manufacturer with receiving equipment from another. 
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ANNEX D 
(Informative) 

Performance and availability requirements 

For STM-1 systems 

Equipment shall be designed in order to meet network performance and availability 
requirements foreseen by ITU-T Recommendations G.826 and G.827 following the criteria 
defined in ITU-R Recommendations F.1092-1 and F.1189-1 for international or national 
portion of the digital path. 

For 4xSTM-1 or STM-4 systems 

Equipment shall be designed in order to meet network performance and availability 
requirements foreseen by ITU-R Recommendations F.695, F.1092-1, F.1189-1 and F.557-4 
following the criteria defined in ITU-T Recommendations G.826 and G.827 for the 
international or national portion of the digital path. 

The implication of the link design on the performance is recognized and the general 
design criteria reported in ITU-R Recommendations F.752-1, F.1093-1, F.1101, F.1092-1 
and F.1189-1 are to be applied. 
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ANNEX E 
(Normative) 

Environmental conditions 

The equipment shall be required to meet the environmental conditions set out in ETS 
300 019 [1] which defines weather protected and non-weather protected locations, classes 
and test severity. 

The manufacturer shall state which class the equipment is designed to withstand. 

E.1. Equipment within weather protected locations (indoor locations) 

Equipment intended for operation within temperature controlled locations or partially 
temperature controlled locations shall meet the requirements of ETS 300 019 [1] classes 3.1 
and 3.2 respectively. 

Optionally, the more stringent requirements of ETS 300 019 [1] classes 3.3 (non-
temperature controlled locations), 3.4 (sites with heat trap) and 3.5 (sheltered locations) may 
be applied. 

Note: According to ETS 300 019-1-3 and ETS 300 019-1-4: 

Class 3.1: Temperature-controlled locations. 

Class 3.2: Party temperature-controlled locations. 

Class 3.3: Not temperature-controlled locations. 

Class 3.4: Sites with heat-trap. 

Class 3.5: Sheltered locations. 

Table E.1: Climate parameters for environmental classes 3.1 to 3.5 

Unit Class 

 3.1 3.2 3.3 3.4 3.5 

 

Environmental parameter 

 Normal Exceptional (E)     

a) Low air temperature 0C +5 -5 -5 -25 -40 -40 

b) High air temperature 0C +40 +45 +45 +55 +70 +40 
See note 5 

c) Low relative humidity %RH 5 5 5 10 10 10 

d) High relative humidity %RH 85 90 95 100 100 100 

e) Low absolute humidity g/m3 1 1 0.5 0.1 0.1 

f) High absolute humidity g/m3 25 29 29 35 35 

g) Rate of change of temperature 
(see note 1) 

0C/min 0.5 0.5 0.5 1.0 1.0 
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h) Low air pressure kPa 70 70 70 70 70 

i)  High air pressure (see note 2) kPa 106 106 106 106 106 

j) Solar radiation W/m2 700 700 1 
120 

1 
120 

- 

k) Heat radiation W/m2 600 600 600 

See 
note 

4 

600 

See 
note 

4 

600 

See note 
4 

l) Movement of the surrounding air 
(see note 3) 

m/s 5 5 5 5 30 

Note 1: Averaged over a period of 5 minutes. 

Note 2: Conditions in mines are not considered. 

Note 3: A cooling system based on non-assisted convection may be disturbed by adverse movement of the 
surrounding air. 

Note 4: Temporarily. 

Note 5: Direct solar radiation and heat-trap conditions do not exist. 

Note 6: Secondary effect of solar radiation. 

For equipment designed for stationary use in weatherprotected locations (indoor 
installation), only classes 3.1 or 3.2 shall apply.  

It should be noted that radio cabinets supplied with a system will give their own 
"weather protection" including full protection against precipitation and wind. Climatic classes 
3.3, 3.4 and 3.5 may, therefore, also be applicable to equipment in outdoor locations. 
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ANNEX F 
(Informative) 

Power supply 

The power supply interface shall be in accordance with the characteristics of one or 
more of the secondary voltages foreseen in ETS 300 132-1 [2] and ETS 300 132-2 [3]. 

Table F.1 

48 V DC -40.5 -57.0 V DC 

60 V DC -50 -72 V DC 

220 V AC 207 253 V AC/50 Hz ± 2Hz 

For DC systems, the positive pole of the voltage supply will be earthed at the source. 

Note: Some applications may require secondary voltages that are not covered by ETS 
300 132-1 [2] and ETS 300 132-2 [3]. 
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ANNEX g 
(Normative) 

Electromagnetic compatibility (EMC) 

Equipment shall operate under the conditions specified in EN 300 385 [4], TCN 
68 - 192: 2003 [16] or in relevant parts of the multi-part standard EN 301 489-1 [9] and 
EN 301 489-4 [10].  
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ANNEX h 
(Informative) 

Telecommunications management  
network (TMN) interface 

 

For SDH equipment the general requirements for TMN interface and functionality are 
given by: 

EN 300 417-1-1, EN 300 417-2-1, EN 300 417-3-1, EN 300 417-4-1, EN 300 417-5-1, 
EN 300 417-6-1, EN 301 167, ETS 300 635 and EN 300 645, ITU-T Recommendations 
G.784 and G.773, ITU-R Recommendations F.750-3 and F.751-2. 

Note: The standardization of TMN interface functionality is under study in ETSI TMN 
and will be applicable to the radio relay systems considered in the present document. 
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ANNEX K 
(Normative) 

Frequency bands and channel arrangements 

According to [14]: 

Band 4 GHz (3 800 to 4 200 MHz) 

Centre frequency of main channels can be defined as follows (MHz): 

fn = f0 - 208 + 29n (MHz)  Where:  f0 = 4003.5 MHz 

f’n = f0 + 5 + 29n (MHz)   n = 1, 2, 3, 4, 5, 6. 

 

Figure 1: Radio-frequency channel arrangement in the 4 GHz 

Band 5 GHz (4 400 to 5 000 MHz) 

Centre frequency of main channels can be defined as follows (MHz): 

fn = f0 - 310 + 40n (MHz)  Where:  f0 = 4700 MHz 

f’n = f0 - 10 + 40n (MHz)   n = 1, 2, 3, 4, 5, 6, 7. 

 

Figure 2: Radio-frequency channel arrangement in the 5 GHz 
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Band L6 GHz (5 925 to 6 425 MHz) 

Centre frequency of main channels can be defined as follows (MHz): 

fn = f0 - 259.45 + 29.65n (MHz)  Where:  f0 = 6770 MHz 

f’n = f0 - 7.41 + 29.65n (MHz)   n = 1, 2, 3, 4, 5, 6, 7, 8 

 

Figure 3: Radio-frequency channel arrangement in the L6 GHz 

Band U6 GHz (6 425 to 7 110 MHz) 

Centre frequency of main channels can be defined as follows (MHz): 

fn = f0 - 350 + 40n (MHz)  Where:  f0 = 6770 MHz 

f’n = f0 - 10 + 40n (MHz)   n = 1, 2, 3, 4, 5, 6, 7, 8 

 

Figure 4: Radio-frequency channel arrangement in the U6 GHz 

Band 7 GHz (7 110 to 7 425 MHz) 

Centre frequency of main channels can be defined as follows (MHz): 

fn = f0 - 175 + 28n (MHz)  Where:  f0 = 7275 MHz 

f’n = f0 - 14 + 28n (MHz)   n = 1, 2, 3, 4, 5.  
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Figure 5: Radio-frequency channel arrangement in the 7 GHz 

Band 8 GHz (7 725 to 8 275 MHz) 

Centre frequency of main channels can be defined as follows (MHz): 

fn = f0 - 281.95 + 29.65n (MHz)  Where:  fo = 8000 MHz 

f’n = f0 + 29.37 + 29.65n (MHz)   n = 1, 2, 3, 4, 5, 6, 7, 8.  

 

Figure 6: Radio-frequency channel arrangement in the 8 GHz 

Band 11 GHz (10 700 to 11 700 MHz) 

Centre frequency of main channels can be defined as follows (MHz): 

fn = f0 - 545 + 40n (MHz)  Where:  fo = 11200 MHz 

f’n = f0 - 15 + 40n (MHz)   n = 2, 3,.., 12.  
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Figure 7: Radio-frequency channel arrangement in the 11 GHz 

Band 13 GHz (12 750 to 13 250 MHz) 

Centre frequency of main channels can be defined as follows (MHz): 

fn = 12737 + 28n (MHz)  Where:  n = 1, 2, 3,...18.  

 

Figure 8: Radio-frequency channel arrangement in the 13 GHz 

Band 15 GHz (14 500 to 15 350 MHz) 

Centre frequency of main channels can be defined as follows (MHz): 

fn = fr + 2786 + 28n (MHz)  Where:  f0 = 11701 MHz 

f’n = fr + 3206 + 28n (MHz)   n = 1, 2, 3,...15.  

Centre frequency of main channels table 

Channel 
Receive/Transmit 
frequency (MHz) 

Transmit/Receive 
frequency (MHz) 

Channel 
Receive/Transmit 
frequency (MHz) 

Transmit/Receive 
frequency (MHz) 

1 14515 14935 9 14739 15159 

2 14543 14963 10 14767 15187 

3 14571 14991 11 14795 15215 
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4 14599 15019 12 14823 15243 

5 14627 15047 13 14851 15271 

6 14655 15075 14 14879 15299 

7 14683 15103 15 14907 15327 

8 14711 15131    

 

Figure 9: Radio-frequency channel arrangement in the 15 GHz 
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ANNEX L 
(Normative) 

The requirements table 

Table L.1: Requirements Table for point-to-point DFRS (including integral antennas) 
in frequency bands that require co-ordination 

Requirements Table 

Transmitter requirements  

No. Clause 
(EN 301 751) 

Requirements (Note 1) Status Note Clause 
(TCN) 

1 4.5.1 Frequency error/stability M  5.1 

2 4.5.2 Transmitter power range M  5.2 

4.5.3.1 Adjacent channel power - Spectrum 
mask and spectral lines at symbol 
rate 

M  5.3.1 and 5.3.2 3 

4.5.3.2 Adjacent channel power - Remote 
Transmit Power Control (RTPC) 

O  5.3.3 

4 4.5.4 Spurious emissions M  5.4 

4.5.5.1 Transient behaviour of the 
transmitter - Automatic Transmit 
Power Control (ATPC)  

O  5.5.1 5 

4.5.5.2 Transient behaviour of the 
transmitter - Remote Frequency 
Control (RFC) 

O  5.5.2 

Antenna directional requirements  

No. Clause 
(EN 301 751) 

Requirements (Note 1) Status Note Clause 
(TCN) 

1 4.6.1 Off-axis EIRP density - Radiation 
Pattern Envelope (RPE) 

M Applicable only to 
equipments with 
integral antennas 

6.1 

2 4.6.2 Antenna Gain M Applicable only to 
equipments with 
integral antennas 

6.2 

3 4.6.3 Antenna X-polar discrimination 
(XPD) 

M Applicable only to 
equipments with 
integral antennas 

6.3 

Receiving requirements  

No. Clause 
(EN 301 751) 

Requirements (Note 1) Status Note Clause 
(TCN) 

1 4.7.1 BER as a function of receiver input 
signal level (RSL) 

M  7.1 

2 4.7.2 Co-channel interference sensitivity M  7.2 

3 4.7.3  Adjacent channel interference 
sensitivity 

M  7.3 

4 4.7.4 Blocking (CW Spurious Interference) M  7.4 

5 4.7.5 Spurious emissions M  7.5 
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Table L.2: Requirements Table for point-to-point DFRS (including integral antennas)  
in frequency bands that do not require co-ordination 

Requirements Table 

Transmitter requirements  

No. Clause 
(EN 301 751) 

Requirements (Note 1) Status Note Clause 
(TCN) 

1 4.5.1 Frequency error/stability M  5.1 

2 4.5.2 Transmitter power range M  5.2 

4.5.3.1 Adjacent channel power - Spectrum 
mask and spectral lines at symbol 
rate 

M  5.3.1 and 5.3.2 3 

4.5.3.2 Adjacent channel power - Remote 
Transmit Power Control (RTPC) 

O  5.3.3 

4 4.5.4 Spurious emissions M  5.4 

4.5.5.1 Transient behaviour of the 
transmitter - Automatic Transmit 
Power Control (ATPC)  

O  5.5.1 5 

4.5.5.2 Transient behaviour of the 
transmitter - Remote Frequency 
Control (RFC) 

O  5.5.2 

Antenna directional requirements  

No. Clause 
(EN 301 751) 

Requirements (Note 1) Status Note Clause 
(TCN) 

1 4.6.1 Off-axis EIRP density - Radiation 
Pattern Envelope (RPE) 

M Applicable only to 
equipments with 
integral antennas 

6.1 

Receiving requirements  

No. Clause 

(EN 301 
751) 

Requirements (Note 1) Status Note Clause 

(TCN) 

1 4.7.5 Spurious emissions M  7.5 

Control and monitoring requirements  

No. Clause 
(EN 301 751) 

Requirements (Note 1) Status Note Clause 
(TCN) 

1 4.8.1 Sharing protocols - Interference 
avoidance requirement 

M Applicable only to 
equipments that 
operate in the 58 GHz 
frequency band.  
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Table L.3: Requirements Table for point-to-point DFRS stand-alone antennas 

Requirements Table 

Antenna directional requirements  

No. Clause 
(EN 301 751) 

Requirements (Note 1) Status Note Clause 
(TCN) 

1 4.6.1 Off-axis EIRP density - Radiation 
Pattern Envelope (RPE) 

M  6.1 

2 4.6.2 Antenna Gain M Only for frequency 
bands that require co-
ordination  

6.2 

3 4.6.3 Antenna X-polar discrimination 
(XPD) 

M Only for frequency 
bands that require co-
ordination  

6.3 

Note: 

M:  Mandatory, shall be implemented under all circumstances; 

O:  Optional, may be provided, but if provided shall be implemented in accordance 
 with the requirements. 
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