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THIÕT BÞ V¤ TUYÕN §IÓM - §A §IÓM D¶I TÇN D¦íI 1 GHz 
Sö DôNG TRUY NHËP DS-CDMA 

Y£U 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 quy ®Þnh c¸c yªu cÇu tèi thiÓu vµ ph­¬ng ph¸p ®o kiÓm hîp chuÈn c¸c 
thiÕt bÞ sö dông trong hÖ thèng v« tuyÕn chuyÓn tiÕp sè ®iÓm - ®a ®iÓm sö dông ph­¬ng ph¸p 
truy nhËp DS-CDMA d¶i tÇn d­íi 1 GHz. 

C¸c hÖ thèng v« tuyÕn ®iÓm - ®a ®iÓm (P-MP) nµy cung cÊp truy nhËp ®Õn c¶ m¹ng 
c«ng céng vµ m¹ng thuª riªng b»ng c¸c giao diÖn m¹ng ®­îc chuÈn ho¸ kh¸c nhau (vÝ dô 
nh­ m¹ch vßng hai d©y, ISDN...). 

Cã thÓ sö dông hÖ thèng nµy ®Ó x©y dùng c¸c m¹ng truy nhËp b»ng kiÕn tróc ®a tÕ bµo 
®Ó phñ sãng c¸c vïng n«ng th«n. Mét yªu cÇu quan träng ®Ó liªn l¹c trong c¸c vïng n«ng 
th«n lµ kh¶ n¨ng kh¾c phôc ®iÒu kiÖn kh«ng cã ®­êng truyÒn sãng trùc x¹ (NLOS).  

Tiªu chuÈn nµy bao trïm c¸c øng dông ®iÓm - ®a ®iÓm ®iÓn h×nh, ®­îc ph©n ph¸t trùc 
tiÕp hoÆc gi¸n tiÕp, hoÆc trong bÊt kú líp m¹ng chuyÓn t¶i bæ sung nµo, bao gåm c¶ ®a truy 
nhËp Internet, d­íi ®©y: 

truyÒn dÉn 

- tho¹i; 

- fax; 

- sè liÖu b¨ng tÇn tho¹i; 

liªn quan ®Õn c¸c giao diÖn t­¬ng tù vµ 

- sè liÖu; 

- ISDN BA (2B+D);  

liªn quan ®Õn giao diÖn sè. 

Tiªu chuÈn nµy quy ®Þnh c¸c yªu cÇu ®èi víi thiÕt bÞ ®Çu cuèi v« tuyÕn vµ thiÕt bÞ v« 
tuyÕn chuyÓn tiÕp. 

2. Tµi liÖu tham chiÕu chuÈn 

[1] ETSI EN 301 460-1 V1.1.1 (2000-10) Fixed Radio Systems; Point-to-multipoint 
equipment; Part 1: Point-to-multipoint digital radio systems below 1 GHz – Common 
parameters. 

[2] ETSI EN 301 460-5 V1.1.1 (2000-10) Fixed Radio Systems; Point-to-multipoint 
equipment; Part 5: Point-to-multipoint digital radio systems below 1 GHz - Additional 
parameters for DS-CDMA systems. 
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[3] ETSI EN 301 126-2-1 V1.1.1 (2000-12) Fixed Radio Systems; Conformance testing. 

[4] ETSI EN 301 126-2-5 V1.1.1 (2000-11) Fixed Radio Systems; Conformance 
testing; Part 2-5: Point-to-Multipoint equipment; Test procedures for DS-CDMA systems. 

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

3.1. §Þnh nghÜa 

ChÝp: §¬n vÞ ®iÒu chÕ sö dông trong DS-CDMA. 

Tèc ®é chip: Sè l­îng c¸c chip trªn gi©y, vÝ dô Mchip/s. 

Chuçi chip: Chuçi c¸c chip cã cùc tÝnh vµ chiÒu dµi x¸c ®Þnh. 

§iÒu chÕ DSSS: D¹ng ®iÒu chÕ sö dông kÕt hîp sè liÖu ®­îc truyÒn ®i víi mét chuçi 
m· cè ®Þnh (chuçi chip) ®Ó ®iÒu chÕ trùc tiÕp mét sãng mang, vÝ dô ®iÒu chÕ kho¸ dÞch pha. 

TÝn hiÖu DS-CDMA ®¬n: Kªnh l­u l­îng ®¬n vµ c¸c tõ mµo ®Çu ®ång bé vµ b¸o hiÖu. 

ChÊt t¶i hÖ thèng: Sè l­îng c¸c kªnh l­u l­îng 64 kbit/s ®ång thêi trªn mét kªnh v« 
tuyÕn ®· biÕt. 

ChÊt t¶i hÖ thèng cùc ®¹i: Sè l­îng cùc ®¹i c¸c kªnh l­u l­îng 64 kbit/s ®ång thêi 
trªn mét kªnh v« tuyÕn ®· biÕt ®èi víi mét chÕ ®é vËn hµnh cña nhµ s¶n xuÊt thiÕt bÞ. 

TrÔ tuyÕn vßng: Tæng trÔ gi÷a c¸c ®iÓm tõ F ®Õn G vµ ng­îc l¹i nh­ trong h×nh 1, c¸c 
®iÓm chuÈn giao diÖn b¨ng gèc F/G, bao gåm c¶ c¸c tr¹m lÆp gi÷a chóng. 

3.2. Ký hiÖu  

dB  decibel 
dBm  decibel øng víi 1 mW 
kbit/s  kil«bit trªn gi©y 

3.3. Ch÷ viÕt t¾t  

ATPC  §iÒu khiÓn c«ng suÊt ph¸t tù ®éng 
BB B¨ng tÇn gèc 
BER Tû lÖ lçi bit 
BW  B¨ng th«ng 
CS  Tr¹m trung t©m 

CW  Sãng liªn tôc 
DRRS HÖ thèng chuyÓn tiÕp v« tuyÕn sè 
DS-CDMA  §a truy nhËp theo m· tr¶i phæ chuçi trùc tiÕp 
DSSS  Tr¶i phæ chuçi trùc tiÕp 
ISDN  M¹ng sè tÝch hîp ®a dÞch vô 
MSL  ChÊt t¶i hÖ thèng cùc ®¹i 
RF  TÇn sè v« tuyÕn 
RS  Tr¹m lÆp 
RSL  Møc tÝn hiÖu thu 



7 

RTPC  Chøc n¨ng ®iÒu khiÓn c«ng suÊt ph¸t tõ xa 

TE  ThiÕt bÞ ®Çu cuèi 

TMN  M¹ng qu¶n lý viÔn th«ng 

TS  Tr¹m ®Çu cuèi 

Tx M¸y ph¸t 

4. §Æc ®iÓm chung  

4.1. CÊu h×nh hÖ thèng 

Tr¹m trung t©m kÕt nèi víi tæng ®µi chuyÓn m¹ch néi h¹t (®iÓm dÞch vô) thùc hiÖn chøc 
n¨ng ®iÒu khiÓn tËp trung b»ng c¸ch chia sÎ tæng c¸c kªnh s½n cã trong hÖ thèng. Tr¹m trung 
t©m kÕt nèi víi tÊt c¶ c¸c tr¹m ®Çu cuèi (TS) trùc tiÕp hoÆc qua mét tr¹m lÆp (RS) b»ng c¸c 
®­êng truyÒn v« tuyÕn. Khi cã mét tuyÕn truyÒn dÉn sè kh¶ dông, cã thÓ tèi ­u ho¹t ®éng cña 
m¹ng v« tuyÕn b»ng c¸ch t¸ch riªng CSS ®­îc l¾p ®Æt t¹i vÞ trÝ tæng ®µi vµ CRS. 

 

Chó ý 1: Mét CRS cã thÓ bao gåm nhiÒu thiÕt bÞ thu ph¸t 

Chó ý 2: Mét CCS cã thÓ ®iÒu khiÓn nhiÒu CRS. 
Chó ý 3: Mét TS cã thÓ phôc vô nhiÒu TE. 

H×nh 1: CÊu h×nh hÖ thèng 

S¬ ®å khèi RF d­íi ®©y biÓu diÔn c¸c kÕt nèi ®iÓm - ®iÓm cña c¸c m¸y thu ph¸t P-MP 
gi÷a CRS vµ TS vµ ng­îc l¹i (nh­ trong h×nh 2). 



TCN 68 - 237: 2006 

8 

  

H×nh 2: S¬ ®å khèi hÖ thèng – RF 

Chó ý: C¸c ®iÓm trong s¬ ®å khèi trªn chØ lµ c¸c ®iÓm chuÈn; c¸c ®iÓm B, C vµ D, B’, 
C’ vµ D’ cã thÓ trïng nhau. 

4.1.1. CÊu h×nh ®o kiÓm chung 

ThiÕt bÞ P-MP ®­îc thiÕt kÕ ®Ó ho¹t ®éng nh­ mét hÖ thèng truy nhËp kÕt nèi víi mét 
nót m¹ng (vÝ dô chuyÓn m¹ch néi h¹t) vµ thiÕt bÞ ®Çu cuèi cña kh¸ch hµng (h×nh 1). Thùc 
hiÖn c¸c phÐp ®o kiÓm hîp chuÈn trªn mét h­íng tuyÕn ®¬n lÎ (h×nh 2), nh­ng ®èi víi mét sè 
phÐp ®o x¸c ®Þnh, vÝ dô ®o thiÕt bÞ ®­îc thiÕt lËp b¸o hiÖu, c¶ tuyÕn lªn vµ xuèng ph¶i ho¹t 
®éng, cÊu h×nh ®o kiÓm thiÕt bÞ tèi thiÓu ®Ó ®o cho chØ mét thuª bao ®­îc tr×nh bµy ë h×nh 3, 
trong ®ã c¸c tuyÕn RF h­íng lªn vµ xuèng ph¶i ®­îc t¸ch biÖt bëi mét cÆp bé song c«ng vµ 
c¸c bé suy hao riªng biÖt ®­îc chÌn vµo ë mçi tuyÕn. Khi kh«ng cã thªm chØ dÉn cô thÓ cña 
nhµ cung cÊp th× khuyÕn nghÞ c¸c tuyÕn ho¹t ®éng t¹i ng­ìng (RSL) + n dB víi n lµ mét nöa 
d¶i ®éng cña tuyÕn trõ khi ®ang ®o kiÓm m¸y thu. C¸c m¸y thu kh¸c cÇn tiÕp tôc ho¹t ®éng 
t¹i ng­ìng (RSL) + n dB. 

GhÐp c¸c bé chia ®· hiÖu chØnh hoÆc c¸c bé ghÐp cã h­íng vµo c¸c ®iÓm A, B, C vµ D 
(h×nh 3) theo yªu cÇu ®èi víi tõng phÐp ®o, hoÆc ®Ó t¹o ra c¸c ®iÓm ®o hoÆc nguån nhiÔu. 

 

H×nh 3: CÊu h×nh ®o kiÓm tr¹m ®Çu cuèi ®¬n lÎ 
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Chó ý 1: GhÐp c¸c bé chia ®· hiÖu chØnh hoÆc bé ghÐp cã h­íng vµo c¸c ®iÓm A, B, C 
vµ D theo yªu cÇu ®èi víi tõng phÐp ®o ®Ó t¹o ra c¸c ®iÓm ®o kiÓm hoÆc nguån nhiÔu. 

Chó ý 2: Khi ®o kiÓm m¸y ph¸t TS ®Ó chøng tá r»ng thiÕt bÞ ®¸p øng c¸c yªu cÇu vÒ 
ph¸t x¹ gi¶ vµ mÆt n¹ ph¸t x¹, m¹ch chia chØ cã mét TS nèi ®Õn vµ cã thÓ bá ®i m¹ch nµy. 

Chó ý 3: HÖ thèng P-MP cÇn ®o kiÓm lµ hÖ thèng song c«ng, yªu cÇu c¸c tÝnh n¨ng nh­ 
®ång bé thêi gian/tÇn sè vµ ATPC cho c¶ hai tuyÕn lªn vµ xuèng ph¶i ho¹t ®éng chÝnh x¸c. 
§Ó ®¶m b¶o kÕt qu¶ ®o trªn tuyÕn lªn hoÆc tuyÕn xuèng (vÝ dô RSL cña m¸y thu) kh«ng chÞu 
¶nh h­ëng cña c¸c tuyÕn kh¸c th× cÇn ph¶i t¹o ra suy hao thÊp h¬n, hoÆc t¨ng c«ng suÊt cña 
m¸y ph¸t, trong tuyÕn kh¸c ®ã. Khi kh«ng cã chØ dÉn cña nhµ cung cÊp thiÕt bÞ, khuyÕn nghÞ 
c¸c tuyÕn kh¸c ph¶i ho¹t ®éng t¹i ng­ìng (RSL) + n dB.  

TÊt c¶ c¸c thñ tôc ®o trong tµi liÖu nµy ph¶i ¸p dông cho c¶ CRS vµ TS. Trõ khi cã quy 
®Þnh kh¸c, nÕu kh«ng ph¶i thùc hiÖn phÐp ®o c¸c yªu cÇu thiÕt yÕu t¹i ®iÖn ¸p cung cÊp danh 
®Þnh vµ tíi h¹n vµ t¹i nhiÖt ®é m«i tr­êng víi c«ng suÊt ra cùc ®¹i. C¸c phÐp ®o tÇn sè, phæ 
tÇn, c«ng suÊt RF t¹i c¸c tÇn sè cao, trung b×nh vµ thÊp n»m trong d¶i tÇn sè ®­îc c«ng bè. 
Thùc hiÖn viÖc lùa chän c¸c tÇn sè RF nµy b»ng ®iÒu khiÓn tõ xa hoÆc c¸ch kh¸c. 

C¸c tr¹m trung t©m hoÆc tr¹m ®Çu xa cã ¨ng ten tÝch hîp ph¶i ®­îc trang bÞ c¸p ®ång 
trôc hoÆc chuyÓn ®æi èng dÉn sãng thÝch hîp ®Ó dÔ dµng thùc hiÖn ®­îc c¸c phÐp ®o ®· ®­îc 
m« t¶. 

§èi víi c¸c phÐp ®o cÇn ph¶i sö dông ®ång thêi nhiÒu TS, th× bè trÝ ®o kiÓm nh­ trong 
h×nh 4. §Ó trao ®æi ®­îc th«ng tin, cã thÓ m« pháng t¶i l­u l­îng vµ c¸c thiÕt bÞ nh­ m¹ch 
vßng trë l¹i tõ xa ®Ó ®Þnh tuyÕn l­u l­îng qua hÖ thèng. 

  

H×nh 4: CÊu h×nh ®o kiÓm nhiÒu tr¹m ®Çu cuèi  
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4.2. Bè trÝ c¸c kªnh vµ b¨ng tÇn sè RF  

4.2.1. KÕ ho¹ch ph©n bæ kªnh v« tuyÕn  

Trong hÖ thèng DS-CDMA, kho¶ng c¸ch kªnh yªu cÇu ®­îc x¸c ®Þnh b»ng tèc ®é chip. 
Tiªu chuÈn nµy sö dông c¸c kho¶ng c¸ch kªnh sau ®©y (b¶ng 1). 

B¶ng 1: Kho¶ng c¸ch kªnh 

Kho¶ng c¸ch kªnh, MHz 5,0 10,0 15,0 

 C¸c th«ng sè t­¬ng øng víi kho¶ng c¸ch kªnh 3,5 MHz; 7 MHz vµ 14 MHz xem 
trong EN 301 055. C¸c kho¶ng c¸ch kªnh kh¸c cã thÓ t¹o ra b»ng c¸ch thay ®æi tû lÖ tÊt c¶ 
c¸c tham sè kªnh t­¬ng øng trong tiªu chuÈn. 

4.2.2. C¸c ph­¬ng ph¸p truyÒn dÉn song c«ng 

Cã thÓ sö dông ph­¬ng ph¸p truyÒn dÉn song c«ng FDD hoÆc TDD. 

4.3. Yªu cÇu t­¬ng thÝch (gi÷a thiÕt bÞ cña nhiÒu nhµ s¶n xuÊt) 

Kh«ng cã yªu cÇu ®èi víi viÖc sö dông CS cña mét h·ng víi TS vµ RS cña mét h·ng kh¸c.  

4.4. ChØ tiªu lçi truyÒn dÉn 

C¸c thiÕt bÞ thuéc ph¹m vi tiªu chuÈn nµy ph¶i ®­îc thiÕt kÕ ®Ó ®¸p øng c¸c yªu cÇu vÒ 
chÊt l­îng m¹ng nh­ qui ®Þnh trong KhuyÕn nghÞ ITU-R F.697-2, c¸c yªu cÇu kÕt nèi sè ph¶i 
theo c¸c chØ tiªu trong KhuyÕn nghÞ ITU-T G.821.  

4.5. §iÒu kiÖn m«i tr­êng 

ThiÕt bÞ ph¶i ®¸p øng c¸c qui ®Þnh vÒ ®iÒu kiÖn m«i tr­êng trong ETS 300 019, tµi liÖu 
nµy qui ®Þnh c¸c khu vùc ®­îc che ch¾n hoÆc kh«ng ®­îc che ch¾n, ph©n lo¹i vµ møc ®é cÇn 
ph¶i ®o kiÓm.  

Nhµ s¶n xuÊt ph¶i c«ng bè lo¹i ®iÒu kiÖn m«i tr­êng mµ thiÕt bÞ ®­îc thiÕt kÕ ph¶i 
tu©n thñ.  

4.5.1. ThiÕt bÞ trong khu vùc ®­îc che ch¾n (trong nhµ)  

ThiÕt bÞ ho¹t ®éng trong khu vùc cã ®iÒu khiÓn nhiÖt ®é hoÆc ®iÒu khiÓn nhiÖt ®é tõng 
phÇn ph¶i tu©n thñ c¸c yªu cÇu cña ETS 300 019 t¹i c¸c môc 3.1 vµ 3.2.  

Mét c¸ch tïy chän, cã thÓ ¸p dông c¸c yªu cÇu kh¾t khe h¬n cña ETS 300 019 c¸c môc 
3.3 (t¹i vÞ trÝ kh«ng cã ®iÒu khiÓn nhiÖt ®é), môc 3.4 (t¹i vÞ trÝ cã thiÕt bÞ æn nhiÖt) vµ môc 3.5 
(c¸c vÞ trÝ cã m¸i che). 

4.5.2. ThiÕt bÞ trong khu vùc kh«ng ®­îc che ch¾n (ngoµi trêi)  

ThiÕt bÞ ho¹t ®éng trong khu vùc kh«ng ®­îc che ch¾n ph¶i tu©n thñ c¸c yªu cÇu cña 
ETS 300 019 t¹i c¸c môc 4.1 hoÆc 4.1E.  

Víi c¸c hÖ thèng trong tñ v« tuyÕn ®­îc che ch¾n hoµn toµn cã thÓ ¸p dông c¸c môc 
3.3, 3.4 vµ môc 3.5 trong ETS 300 019 cho thiÕt bÞ ngoµi trêi. 
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4.6. §iÖn ¸p cung cÊp 

NÕu ®iÖn ¸p cña nguån ®iÖn n»m trong d¶i qui ®Þnh cña ETS 300 132 th× giao diÖn víi 
nguån ®iÖn ph¶i tu©n thñ c¸c phÇn t­¬ng øng cña tiªu chuÈn nµy. §èi víi nguån ®iÖn 230 
VAC vµ 48 VDC th× giao diÖn ph¶i tho¶ m·n c¸c ®Æc tÝnh qui ®Þnh trong ETS 300 132, c¸c phÇn 
1 vµ phÇn 2. 

Chó ý: Mét vµi øng dông cã thÓ yªu cÇu d¶i ®iÖn ¸p cña nguån ®iÖn kh«ng n»m trong 
tiªu chuÈn ETS 300 132. 

4.7. T­¬ng thÝch ®iÖn tõ tr­êng 

ThiÕt bÞ ph¶i tu©n thñ c¸c ®iÒu kiÖn trong EN 300 385. 

4.8. Giao diÖn TMN 

Giao diÖn TMN, nÕu cã, ph¶i phï hîp víi KhuyÕn nghÞ ITU-T G.773. 

4.9. §ång bé tèc ®é bit t¹i giao diÖn 

HÖ thèng sö dông c¸c giao diÖn sè ph¶i cã c¸c ph­¬ng ph¸p ®Ó ®ång bé bªn trong vµ 
ngoµi víi m¹ng. Dung sai vÒ ®ång bé cña hÖ thèng nµy ph¶i ®¸p øng c¸c yªu cÇu trong c¸c 
KhuyÕn nghÞ ITU-T G.810 vµ G.703. 

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

4.10.1. §Æc ®iÓm cæng ¨ng ten 

4.10.1.1. Giao diÖn RF 

NÕu giao diÖn RF (c¸c ®iÓm C vµ C’ trong h×nh 2) cã thÓ truy nhËp ®­îc th× nã ph¶i lµ 

c¸p ®ång trôc 50 Ω. Bé kÕt nèi ph¶i tu©n thñ IEC 60169-3 hoÆc IEC 60339. 

4.10.1.2. Suy hao ph¶n x¹ 

NÕu RF cã thÓ truy nhËp ®­îc (c¸c ®iÓm C vµ C’ trong h×nh 2), suy hao t¹i c¸c ®iÓm 
nµy ph¶i lín h¬n 10 dB t¹i møc trë kh¸ng chuÈn. 

5. C¸c th«ng sè cña hÖ thèng 

5.1. Dung l­îng cña hÖ thèng 

Trong tiªu chuÈn nµy, dung l­îng hÖ thèng lµ dung l­îng truyÒn dÉn cña CS, nã chÝnh 
lµ tèc ®é bit t¶i (payload) cùc ®¹i ®­îc truyÒn ®i trong kh«ng gian gi÷a mét CS ®· biÕt vµ c¸c 
tr¹m tõ xa kÕt hîp cña nã (c¸c TS vµ RS). 

HÖ thèng nµy dïng ®Ó phôc vô cho vïng n«ng th«n víi mËt ®é ®iÖn tho¹i nhá h¬n 1 m¸y 
®iÖn tho¹i/km2.  

Do c¸c tÝnh chÊt ®Æc thï cña DS-CDMA, dung l­îng hÖ thèng lµ mét th«ng sè thiÕt kÕ 
tù do. Tuy nhiªn ®Ó x¸c ®Þnh ®­îc chÊt l­îng cña hÖ thèng trong tiªu chuÈn nµy, sö dông 
th«ng sè chÊt t¶i hÖ thèng cùc ®¹i. Nhµ s¶n xuÊt ph¶i c«ng bè lo¹i dung l­îng mµ hÖ thèng 
®¸p øng ®­îc. Lo¹i dung l­îng x¸c ®Þnh sè l­îng c¸c kªnh l­u l­îng 64 kbit/s cã thÓ cïng 
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ho¹t ®éng trong mét kªnh v« tuyÕn víi tû lÖ lçi bit BER thÊp h¬n hoÆc b»ng 10-6. C¸c lo¹i hÖ 
thèng kh¸c nhau theo chÊt t¶i hÖ thèng cùc ®¹i ®­îc cho trong c¸c b¶ng tõ 3 ®Õn b¶ng 8. 

HÖ thèng cã thÓ sö dông c¸c chuçi m· gi¶ ngÉu nhiªn (lo¹i B) hoÆc c¸c chuçi m· trùc 
giao (lo¹i A). Víi c¶ hai hÖ thèng nµy, tû lÖ lçi bit BER øng víi mét kªnh l­u l­îng ®¬n sÏ 
gi¶m khi sè l­îng c¸c kªnh l­u l­îng ®ång thêi ho¹t ®éng t¨ng. HÖ thèng lo¹i A suy gi¶m 
nhÑ do c¸c lçi ho¹t ®éng, hÖ thèng lo¹i B suy gi¶m nhanh h¬n do tÊt c¶ kªnh l­u l­îng can 
nhiÔu víi nhau nh­ t¹p ©m. V× vËy dung l­îng cña hÖ thèng lo¹i B thÊp h¬n nhiÒu so víi lo¹i 
A trong m«i tr­êng mét tÕ bµo ®¬n lÎ, nh­ng trong m«i tr­êng ngÉu nhiªu, th× c¶ hai hÖ 
thèng cã dung l­îng t­¬ng tù nhau.  

5.1.1. ChÊt t¶i hÖ thèng cùc ®¹i (MSL) 

Nhµ s¶n xuÊt ph¶i c«ng bè MLS cña hÖ thèng. ChÊt l­îng BER cña hÖ thèng ph¶i lín 
h¬n hoÆc b»ng gi¸ trÞ cho trong b¶ng 3 ®Õn b¶ng 8 t¹i c¸c MLS ®­îc c«ng bè. 

Sè l­îng tèi thiÓu c¸c kªnh l­u l­îng ®ång thêi cho hÖ thèng lo¹i A vµ lo¹i B xem 
trong b¶ng 2. §èi víi c¸c kho¶ng c¸ch kªnh 3,5 MHz, 7 MHz vµ 14 MHz xem EN 301 055.  

B¶ng 2: Sè l­îng tèi thiÓu c¸c kªnh l­u l­îng 64 kbit/s ®ång thêi 

Kho¶ng c¸ch kªnh → 5 MHz 10 MHz 20 MHz 

Lo¹i ho¹t ®éng ↓ Sè l­îng tèi thiÓu c¸c 
kªnh l­u l­îng 64 
kbit/s ®ång thêi 

Sè l­îng tèi thiÓu 
c¸c kªnh l­u l­îng 
64 kbit/s ®ång thêi 

Sè l­îng tèi thiÓu c¸c 
kªnh l­u l­îng 64 kbit/s 
®ång thêi 

A 20 40 60 

B 11 22 33 

 §èi víi c¸c hÖ thèng lo¹i A, chØ tiªu BER ph¶i lín h¬n c¸c gi¸ trÞ trong b¶ng 3, 4 vµ 
b¶ng 5 víi c¸c kho¶ng c¸ch kªnh t­¬ng øng. 

§èi víi c¸c hÖ thèng lo¹i B, chØ tiªu BER ph¶i lín h¬n c¸c gi¸ trÞ trong b¶ng 6, 7 vµ 
b¶ng 8 víi c¸c kho¶ng c¸ch kªnh t­¬ng øng.  

Chó ý 1: ThuËt ng÷ sö dông cho lo¹i ho¹t ®éng trong c¸c b¶ng tõ 3 ®Õn 8 ®­îc lÊy tõ sè 
ng­êi dïng 64 kbit/s ®­îc c«ng bè, ®­îc hç trî ë c¸c ®iÒu kiÖn t¶i cùc ®¹i trªn hÖ thèng lo¹i 
A hoÆc B. 

Chó ý 2: B¶ng 3 ®Õn b¶ng 8 më réng thÊp h¬n d¶i ho¹t ®éng cho phÐp tèi thiÓu ®Ó 
th«ng tin vÒ chØ tiªu hÖ thèng trong ®iÒu kiÖn t¶i nhÑ. 

Chó ý 3: Víi c¸c hÖ thèng kh«ng hç trî nhiÒu kªnh l­u l­îng 64 kbit/s, hÖ thèng ph¶i 
hç trî Ýt nhÊt 1 l­u l­îng tæng t­¬ng ®­¬ng tÝnh ra bit/s, vÝ dô hÖ thèng lo¹i A20 ph¶i hç trî 
1 l­u l­îng tæng Ýt nhÊt lµ 1,28 Mbit/s. Khi thùc hiÖn c¸c phÐp thö ®Ó kiÓm tra chÊt l­îng 
theo c¸c b¶ng tõ 3 ®Õn 14, l­u l­îng tæng cña hÖ thèng kh«ng ®­îc nhá h¬n l­îng t­¬ng 
®­¬ng víi sè kªnh hoÆc ng­êi dïng 64 bit/s, vÝ dô, hÖ thèng lo¹i A20 ®­îc xem lµ ph¶i ho¹t 
®éng ë t¶i c«ng bè khi mang 9 x c¸c cuéc gäi ISDN 144 kbit/s. 

Chó ý 4: RSL trong c¸c b¶ng tõ 3 ®Õn 8 lµ c«ng suÊt trªn 1 ng­êi dïng 64 kbit/s vµ 
kh«ng bao gåm mµo ®Çu ®ång bé hay b¸o hiÖu. 
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Chó ý 5: §èi víi c¸c kho¶ng c¸ch kªnh 3,5 MHz, 7 MHz vµ 14 MHz xem trong EN 
301 055. 

B¶ng 3: Kªnh 5 MHz MLS - lo¹i A 

RSL (dBm trªn ng­êi dïng 64 kbit/s) 
t¹i møc BER Líp ho¹t ®éng 

Sè l­îng ng­êi dïng 
64 kbit/s 

10-3 10-6 

 2 -103 -101 

 4 -103 -101 

 6 -103 -101 

 8 -102 -100 

 10 -102 -100 

 12 -102 -100 

 14 -101 -99 

 16 -101 -99 

 18 -101 -99 

A20 20 -100 -98 

A22 22 -100 -98 

A24 24 -99 -97 

A26 26 -98 -96 

A28 28 -98 -96 

A30 30 -97 -95 

B¶ng 4: Kªnh 10 MHz MLS - lo¹i A 

RSL (dBm trªn ng­êi dïng 64 kbit/s)  
t¹i møc BER Líp ho¹t ®éng 

Sè l­îng ng­êi dïng 
64 kbit/s 

10-3 10-6 

 4 -103 -101 

 8 -103 -101 

 12 -103 -101 

 16 -102 -100 

 20 -102 -100 

 24 -102 -100 

 28 -101 -99 

 32 -101 -99 

 36 -101 -99 

A40 40 -100 -98 

A44 44 -100 -98 

A48 48 -99 -97 

A52 52 -98 -96 

A56 56 -98 -96 

A60 60 -97 -95 
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B¶ng 5: Kªnh 15 MHz MLS - lo¹i A 

RSL (dBm trªn ng­êi dïng 64 kbit/s) t¹i møc BER 
Líp ho¹t ®éng 

Sè l­îng ng­êi dïng 
64 kbit/s 10-3 10-6 

 6 -103 -101 

 12 -103 -101 

 18 -103 -101 

 24 -102 -100 

 30 -102 -100 

 36 -102 -100 

 42 -101 -99 

 48 -101 -99 

 54 -101 -99 

A60 60 -100 -98 

A66 66 -100 -98 

A72 72 -99 -97 

A78 78 -98 -96 

A84 84 -98 -96 

A90 90 -97 -95 

B¶ng 6: Kªnh 5 MHz MLS-lo¹i B 

RSL (dBm trªn ng­êi dïng 64 kbit/s) 
t¹i møc BER Líp ho¹t ®éng 

Sè l­îng ng­êi dïng  
64 kbit/s 

10-3 10-6 

 1 -103 -101 

 2 -103 -101 

 3 -103 -101 

 4 -102 -100 

 5 -102 -100 

 6 -102 -100 

 7 -101 -99 

 8 -101 -99 

 9 -101 -99 

 10 -100 -98 

A11 11 -100 -98 

A12 12 -99 -97 

A13 13 -98 -96 

A14 14 -98 -96 

A15 15 -97 -95 

B16 16 -96 -94 

B17 17 -96 -94 
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RSL (dBm trªn ng­êi dïng 64 kbit/s) 
t¹i møc BER Líp ho¹t ®éng 

Sè l­îng ng­êi dïng  
64 kbit/s 

10-3 10-6 

B 18 18 -96 -94 

B 19 19 -95 -93 

B20 20 -95 -93 

B21 21 -94 -92 

B22 22 -94 -92 

B23 23 -93 -91 

B24 24 -93 -91 

B25 25 -92 -90 

B26 26 -92 -90 

B27 27 -91 -89 

B28 28 -91 -89 

B29 29 -90 -88 

B30 30 -90 -88 

B¶ng 7: Kªnh 10 MHz MLS - lo¹i B 

RSL (dBm trªn ng­êi dïng 64 kbit/s) 
t¹i møc BER Líp ho¹t ®éng 

Sè l­îng ng­êi dïng 
64 kbit/s 

10-3 10-6 

 2 -103 -101 

 4 -103 -101 

 6 -103 -101 

 8 -102 -100 

 10 -102 -100 

 12 -102 -100 

 14 -101 -99 

 16 -101 -99 

 18 -101 -99 

 20 -100 -98 

B22 22 -100 -98 

B24 24 -99 -97 

B26 26 -98 -96 

B28 28 -98 -96 

B30 30 -97 -95 

B2 32 -96 -94 

B34 34 -96 -94 

B36 36 -96 -94 

B38 38 -95 -93 
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RSL (dBm trªn ng­êi dïng 64 kbit/s) 
t¹i møc BER Líp ho¹t ®éng 

Sè l­îng ng­êi dïng 
64 kbit/s 

10-3 10-6 

B40 40 -95 -93 

B42 42 -94 -92 

B44 44 -94 -92 

B46 46 -93 -91 

B48 48 -93 -91 

B50 50 -92 -90 

B52 52 -92 -90 

B54 54 -91 -89 

B56 56 -91 -89 

B58 58 -90 -88 

B60 60 -90 -88 

B¶ng 8: Kªnh 15 MHz MLS - lo¹i B 

RSL (dBm trªn ng­êi dïng 64 kbit/s) 
t¹i møc BER Líp ho¹t ®éng 

Sè l­îng ng­êi dïng 
64 kbit/s 

10-3 10-6 

  -103 -101 

 6 -103 -101 

 9 -102 -100 

 12 -102 -100 

 15 -101 -99 

 18 -101 -99 

 21 -100 -98 

 24 -100 -98 

 27 -100 -98 

 30 -99 -97 

B33 33 -99 -97 

B36 36 -98 -96 

B39 39 -98 -96 

B42 42 -97 -95 

B45 45 -97 -95 

B48 48 -96 -94 

B51 51 -96 -94 

B54 54 -95 -93 

B57 57 -95 -93 

B60 60 -94 -92 

5.2. TrÔ tuyÕn vßng 

TrÔ tuyÕn vßng cho kªnh l­u l­îng 64 kbit/s kh«ng ®­îc v­ît qu¸ 20 ms. 
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Cã thÓ cã trÔ tuyÕn vßng dµi h¬n t¹i c¸c tèc ®é bit kh¸c vµ khi sö dông m· ho¸ tho¹i t¹i 
c¸c tèc ®é thÊp h¬n 64 kbit/s. §Ó duy tr× trÔ nµy, ®­a hÖ thèng vµo trong m¹ng truyÒn dÉn mµ 
kh«ng lµm suy gi¶m chÊt l­îng truyÒn tho¹i, ph¶i ®¶m b¶o tÝnh t­¬ng thÝch víi KhuyÕn nghÞ 
ITU-T G.131. 

5.3. §é trong suèt 

HÖ thèng ph¶i trong suèt hoµn toµn: nót m¹ng vµ thiÕt bÞ cña thuª bao (c¸c ®iÓm F vµ G 
trong h×nh 1) liªn l¹c víi nhau kh«ng cÇn biÕt ®Õn tuyÕn v« tuyÕn. 

5.4. C¸c ph­¬ng ph¸p m· hãa tho¹i 

Sö dông mét trong c¸c ph­¬ng ph¸p m· ho¸ sau:  

- 64 kbit/s xem KhuyÕn nghÞ CCITT G.711; 

- 32 kbit/s xem KhuyÕn nghÞ ITU-T G.726; 

- 6 kbit/s xem KhuyÕn nghÞ ITU-T G.728; 

- 8 kbit/s xem KhuyÕn nghÞ ITU-T G.729; 

- 5,3 kbit/s ®Õn 6,3 kbit/s xem KhuyÕn nghÞ ITU-T G.723.1. 

Cã thÓ sö dông c¸c ph­¬ng ph¸p m· hãa kh¸c nªu cã chÊt l­îng t­¬ng ®­¬ng (sö dông 
c¸c sè ®o QDU, MOS).  

5.5. C¸c ®Æc tÝnh cña m¸y ph¸t 

5.5.1. C«ng suÊt ra RF cùc ®¹i  

Yªu cÇu 

C«ng suÊt ra trung b×nh cùc ®¹i cña m¸y ph¸t (tÝnh trung b×nh cho CRS, RS vµ TS) 
kh«ng ®­îc v­ît qu¸ +43 dBm. Còng ph¶i tÝnh ®Õn gi¸ trÞ EIRP cña hÖ thèng vµ kh«ng ®­îc 
v­ît qu¸ gi¸ trÞ qui ®Þnh trong “ThÓ lÖ V« tuyÕn ®iÖn quèc tÕ”. 

Môc ®Ých 

X¸c ®Þnh c«ng suÊt ra RF trung b×nh cao nhÊt trong mét côm truyÒn dÉn t¹i ®iÓm chuÈn 
B’ hoÆc C’ (h×nh 5) n»m trong giíi h¹n cña nhµ cung cÊp thiÕt bÞ ± dung sai vµ kh«ng ®­îc 
v­ît qu¸ gi¸ trÞ cùc ®¹i trong tiªu chuÈn.  

ThiÕt bÞ ®o 

- M¸y ®o c«ng suÊt trung b×nh hoÆc lo¹i t­¬ng ®­¬ng. 

CÊu h×nh ®o 

 

H×nh 5: CÊu h×nh phÐp ®o c«ng suÊt RF ra cùc ®¹i 

Nèi mét bé ghÐp cã h­íng ®· hiÖu chØnh vµo ®iÓm chuÈn B’ trong cÊu h×nh ®o kiÓm 
h×nh 5. M¸y ph¸t ®­îc vËn hµnh ë cÊu h×nh ®éc lËp kÕt cuèi ®¬n nÕu sö dông phÇn cøng vµ 
phÇn mÒm ®Ó ®¶m b¶o c¸c tÝn hiÖu ®iÓn h×nh ®¹t møc c«ng suÊt ra cùc ®¹i. 



TCN 68 - 237: 2006 

18 

H­íng tõ CRS ®Õn TS 

Víi c¸c phÐp thö d­íi ®©y, thiÕt bÞ (CRS) ph¶i t¹o ra c«ng suÊt ra cùc ®¹i theo c«ng bè 
cña nhµ cung cÊp thiÕt bÞ. CRS ®­îc ®iÒu chÕ víi N kªnh l­u l­îng tïy theo chÕ ®é ho¹t ®éng 
cña thiÕt bÞ do nhµ cung cÊp qui ®Þnh.  

Mçi kªnh l­u l­îng ph¶i cung cÊp c«ng suÊt ra b»ng 1/N cña c«ng suÊt ra cùc ®¹i, bÞ 
suy gi¶m trong bÊt kú c¸c kªnh ®ång bé vµ b¸o hiÖu, nh­ c«ng bè cña nhµ cung cÊp thiÕt bÞ. 

Chó ý: §Ó hç trî phÐp ®o c«ng suÊt, sö dông hai ®Þnh nghÜa sau ®©y: 

- C«ng suÊt trung b×nh: c¸c thµnh phÇn phøc tøc thêi in-phase (tiªu thô) cña ®iÖn ¸p, 
dßng ®iÖn lÊy trung b×nh theo mét chuçi c¸c chu kú sãng. 

- C«ng suÊt trung b×nh cùc ®¹i: gi¸ trÞ cao nhÊt cña c«ng suÊt trung b×nh. 

Thñ tôc ®o 

§Æt møc c«ng suÊt cña m¸y ph¸t cùc ®¹i, tiÕn hµnh ®o kiÓm c«ng suÊt ra trung b×nh cña 
m¸y ph¸t t¹i ®iÓm B’ hoÆc C’. Sè l­îng c¸c kªnh l­u l­îng (N) ph¶i phï hîp víi chÕ ®é vËn 
hµnh cña thiÕt bÞ do nhµ cung cÊp qui ®Þnh. HÖ thèng ph¶i ®­îc ®o t¹i 3 tÇn sè: cao nhÊt, thÊp 
nhÊt vµ trung b×nh cña d¶i tÇn cña hÖ thèng.  

H­íng tõ TS ®Õn CRS 

Víi c¸c phÐp ®o kiÓm d­íi ®©y, TS ph¶i t¹o ra c«ng suÊt ra cùc ®¹i nh­ c«ng bè cña 
nhµ cung cÊp thiÕt bÞ.  

CÊu h×nh ®o 

Nèi mét bé ghÐp cã h­íng ®· hiÖu chØnh vµo ®iÓm chuÈn D trong cÊu h×nh ®o h×nh 4. 

Thñ tôc ®o 

M¸y ph¸t TS ®­îc ®iÒu chÕ víi mét tÝn hiÖu PRBS. C«ng suÊt ra cña TS t¹i ®iÓm B’ 
hoÆc C’ (h×nh 5) kh«ng ®­îc v­ît qu¸ gi¸ trÞ c«ng suÊt ra cùc ®¹i trong tiªu chuÈn. HÖ thèng 
ph¶i ®­îc ®o kiÓm t¹i 3 tÇn sè: cao nhÊt, thÊp nhÊt vµ trung b×nh trong d¶i tÇn cña hÖ thèng.  

5.5.1.1. C«ng suÊt ra RF tèi thiÓu 

Môc ®Ých 

X¸c ®Þnh c«ng suÊt ra trung b×nh tèi thiÓu cña thiÕt bÞ, cã l¾p m¹ch ®iÒu khiÓn c«ng 
suÊt, gi¸ trÞ ®o ®­îc t¹i ®iÓm chuÈn B’ hoÆc C’ (h×nh 5) n»m trong giíi h¹n cña tiªu chuÈn. 

ThiÕt bÞ ®o 

Nh­ trong phÐp ®o c«ng suÊt cùc ®¹i. 

CÊu h×nh ®o 

Nh­ trong phÐp ®o c«ng suÊt cùc ®¹i. 

Thñ tôc ®o 
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§Æt møc c«ng suÊt cña m¸y ph¸t cùc tiÓu, ®o c«ng suÊt t¹i ®iÓm B’ (C’). HÖ thèng ph¶i 
®­îc ®o kiÓm t¹i 3 tÇn sè: cao nhÊt, thÊp nhÊt vµ trung b×nh trong d¶i tÇn cña hÖ thèng.  

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

Yªu cÇu 

ThiÕt bÞ cã chøc n¨ng ATPC th× nhµ s¶n xuÊt ph¶i c«ng bè d¶i ATPC vµ c¸c møc dung 
sai sè t­¬ng øng. Thùc hiÖn phÐp thö víi møc c«ng suÊt ®Çu ra t­¬ng øng víi: 

- §Æt ATPC ®Õn gi¸ trÞ cè ®Þnh tháa m·n chÊt l­îng hÖ thèng; 

- §Æt ATPC ®Õn gi¸ trÞ cùc ®¹i tho¶ m·n chÊt l­îng cña Tx.  

Môc ®Ých 

Khi sö dông chøc n¨ng APTC, ph¶i kiÓm tra ho¹t ®éng cña m¹ch vßng ®iÒu khiÓn xem 
nã cã ho¹t ®éng tèt kh«ng, nghÜa lµ c«ng suÊt ra Tx t­¬ng øng víi møc ®Çu vµo t¹i m¸y thu ë 
®Çu xa. 

ThiÕt bÞ ®o 

Nh­ phÐp ®o c«ng suÊt cùc ®¹i. 

CÊu h×nh ®o (tù ®éng) 

 

H×nh 6: CÊu h×nh ®o chøc n¨ng ATPC 

Thñ tôc ®o 

§Æt møc ®Çu ra cña m¸y ph¸t cùc ®¹i, ®o møc c«ng suÊt trung b×nh t¹i ®iÓm B’(C’). LÆp 
l¹i phÐp ®o khi ®Æt møc c«ng suÊt ®Çu ra cña m¸y ph¸t cùc tiÓu. §o møc c«ng suÊt ra cña 
m¸y ph¸t t¹i ®iÓm B’. 

Bé suy hao B (h×nh 6), thiÕt lËp ban ®Çu cña bé suy t¹o ra møc ®Çu ra m¸y ph¸t cùc tiÓu, 
tiÕp tôc ®iÒu chØnh cho ®Õn khi ®¹t ®­îc møc ®Çu ra cùc ®¹i. Trong toµn bé d¶i c«ng suÊt cña 
m¸y ph¸t, møc ®Çu vµo cña m¸y thu ph¶i duy tr× ®­îc trong giíi h¹n cña tiªu chuÈn. LÆp l¹i 
phÐp ®o kiÓm ®Ó x¸c ®Þnh ®­îc chÊt l­îng cña chøc n¨ng ®iÒu khiÓn c«ng suÊt ph¸t tù ®éng, 
gi÷a c«ng suÊt m¸y ph¸t cùc ®¹i vµ c«ng suÊt m¸y ph¸t cùc tiÓu ®¸p øng c¸c yªu cÇu cña 
tiªu chuÈn. 

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

ThiÕt bÞ cã chøc n¨ng RTPC th× nhµ s¶n xuÊt ph¶i c«ng bè d¶i ®iÒu khiÓn cña ATPC vµ 
dung sai t­¬ng øng. Thùc hiÖn phÐp thö víi møc c«ng suÊt ®Çu ra t­¬ng øng víi: 
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- §Æt RTPC ®Õn gi¸ trÞ cùc ®¹i vµ ®Õn gi¸ trÞ cùc tiÓu phï hîp chÊt l­îng cña hÖ thèng; 

- §Æt RTPC t¹i gi¸ trÞ c«ng suÊt ra cung cÊp cùc ®¹i phï hîp víi chÊt l­îng cña Tx.  

- MÆt n¹ phæ RF ®­îc kiÓm tra t¹i 3 ®iÓm tÇn sè thÊp, tÇn sè cao vµ tÇn sè trung b×nh 
(nÕu cã thÓ). 

NÕu thiÕt bÞ cã chøc n¨ng qu¶n lý ®iÒu khiÓn c«ng suÊt ph¸t tõ xa (vÝ dô ®Ó cµi ®Æt l¹i 
cÊu h×nh m¹ng) tiÕn hµnh ®o vµ ghi l¹i chøc n¨ng nµy trong khi ®o c«ng suÊt ra cña m¸y ph¸t.  

LÆp l¹i phÐp ®o cña môc 5.5.1 vµ 5.5.1.1 víi chøc n¨ng ®iÒu khiÓn c«ng suÊt ph¸t tõ xa. 

Møc c«ng suÊt ph¸t cùc ®¹i kh«ng ®­îc v­ît qu¸ gi¸ trÞ ®· sö dông trong môc 5.5.1. 

5.5.3. MÆt n¹ phæ RF 

Yªu cÇu 

MÆt n¹ phæ ®­îc cho trong h×nh 7. Kh«ng cho phÐp dung sai tÇn sè. 

Phæ c«ng suÊt ra ph¸t lµ phæ c«ng suÊt khi ®­îc ®iÒu chÕ víi mét tÝn hiÖu sè liÖu ®o 
kiÓm, tÝn hiÖu nµy m« pháng sù ho¹t ®éng cña hÖ thèng trong ®iÒu kiÖn chÊt t¶i cùc ®¹i. 

Thùc hiÖn phÐp ®o phæ t¹i ®iÓm C’ nh­ trong h×nh 2. Sö dông m¸y ph©n tÝch phæ cã 
chøc n¨ng l­u gi÷ gi¸ trÞ cùc ®¹i, c¸c thiÕt lËp cho m¸y ph©n tÝch phæ cho trong b¶ng 9. 

Møc chuÈn cña phæ ra lµ møc 0 dB n»m trªn ®Ønh cña phæ ®­îc ®iÒu chÕ, kh«ng quan 
t©m ®Õn sãng mang d­.  

B¶ng 9: ThiÕt lËp cho m¸y ph©n tÝch phæ 

§é réng b¨ng ph©n gi¶i §é réng b¨ng video Thêi gian quÐt 

30 kHz 300 Hz 10s 

 

H×nh 7:  MÆt n¹ phæ DS-CDMA ®· chuÈn hãa theo kho¶ng c¸ch kªnh 
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 B¶ng 10: Kho¶ng c¸ch kªnh theo c¸c ®iÓm chuÈn mÆt n¹ phæ 

§iÓm 
t­¬ng øng 

→ 

§iÓm A 
0 dB 

§iÓm B 
-25 dB 

§iÓm C 
-25 dB 

§iÓm D 
-45 dB 

§iÓm E 
-45 dB 

Kho¶ng 
c¸ch kªnh  

↓ 

0,5 x kho¶ng 
c¸ch kªnh 

0,8 x kho¶ng 
c¸ch kªnh 

1,0 x kho¶ng 
c¸ch kªnh 

1,5 x kho¶ng 
c¸ch kªnh 

2,5 x kho¶ng 
c¸ch kªnh 

5 2,5 MHz 4 MHz 5 MHz 7,5 MHz 12,5 MHz 

10 5 MHz 8 MHz 10 MHz 15 MHz 25 MHz 

15 7,5 MHz 12 MHz 15 MHz 22,5 MHz 7,5 MHz 

 Chó ý: §èi víi kho¶ng c¸ch kªnh 3,5 MHz, 7 MHz vµ 14 MHz xem EN 301 055. 

Ph¶i thùc hiÖn c¸c phÐp ®o mÆt n¹ phæ RF t¹i kªnh tÇn sè cao nhÊt, thÊp nhÊt vµ trung 
b×nh cña thiÕt bÞ cÇn ®o. 

Môc ®Ých 

X¸c ®Þnh phæ ra cña thiÕt bÞ cã n»m trong giíi h¹n cña tiªu chuÈn. 

ThiÕt bÞ ®o 

- M¸y ph©n tÝch phæ; 

- M¸y vÏ; 

- Bé t¹o tÝn hiÖu/bé t¹o cuéc gäi. 

CÊu h×nh ®o 

 

H×nh 8: CÊu h×nh ®o mÆt n¹ phæ 

Nèi bé ghÐp cã h­íng ®· hiÖu chØnh vµo ®iÓm chuÈn B’ hoÆc C’ trong cÊu h×nh ®o kiÓm 
h×nh 8 hoÆc h×nh 4 nÕu thiÕt bÞ kh«ng thÓ vËn hµnh trong cÊu h×nh kÕt cuèi 1 ®Çu (single-ended). 

H­íng tõ CRS ®Õn TS 

Thñ tôc ®o 

Nèi cæng ra cña m¸y ph¸t víi m¸y ph©n tÝch phæ qua mét bé suy hao thÝch hîp.  

Ph¶i ®o mÆt n¹ phæ tÇn cña hÖ thèng trªn c¸c kªnh RF cao nhÊt, thÊp nhÊt vµ trung b×nh 
trong b¨ng tÇn cña hÖ thèng cÇn ®o. 

M¸y ph¸t CRS ®­îc ®iÒu chÕ víi tÝn hiÖu ®o kiÓm phï hîp víi chÕ ®é ho¹t ®éng theo 
qui ®Þnh cña nhµ cung cÊp thiÕt bÞ. Quan s¸t vµ vÏ phæ tÝn hiÖu t¹i ®iÓm B’(C’) trong h×nh 8 
qua cæng bé ghÐp cã h­íng hoÆc cæng ¨ng ten trªn m¸y ph©n tÝch phæ. Møc 0 dB ®Æt ë ®Ønh 
cña phæ ®­îc ®iÒu chÕ kh«ng quan t©m ®Õn sãng mang d­. Khi kh«ng cã c¸c qui ®Þnh kh¸c, 
sö dông c¸c th«ng sè thiÕt lËp m¸y ph©n tÝch phæ nh­ trong b¶ng 11. 
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H­íng tõ TS ®Õn CRS 

Thñ tôc ®o 

M¸y ph¸t cña mét TS ®­îc ®iÒu chÕ víi tÝn hiÖu ®o kiÓm cña bé t¹o tÝn hiÖu PRBS. 
Quan s¸t vµ vÏ tÝn hiÖu tõ bé ghÐp cã h­íng hoÆc cæng ¨ng ten trªn m¸y ph©n tÝch phæ. Møc 
0 dB ®Æt trªn ®Ønh cña phæ tÇn ®­îc ®iÒu chÕ kh«ng quan t©m ®Õn sãng mang d­. Khi kh«ng 
cã qui ®Þnh kh¸c, sö dông c¸c th«ng sè ®Ó thiÕt lËp m¸y ph©n tÝch phæ nh­ trong b¶ng 11. 

B¶ng 11: C¸c thiÕt lËp m¸y ph©n tÝch phæ cho phÐp ®o phæ c«ng suÊt RF 

Kho¶ng c¸ch kªnh, MHz < 1,75 1,75 ®Õn 20 > 20 

TÇn sè trung t©m Thùc Thùc Thùc 

§é réng tÇn sè quÐt, MHz Chó ý Chó ý Chó ý 

Thêi gian quÐt Tù ®éng Tù ®éng Tù ®éng 

§é réng b¨ng tÇn IF, kHz 30 30 100 

§é réng b¨ng tÇn Video, kHz 0,1 0,3 0,3 

 Chó ý: 5 × kho¶ng c¸ch kªnh < ®é réng b¨ng tÇn quÐt < 7 × kho¶ng c¸ch kªnh. 

5.5.4. Sai sè tÇn sè v« tuyÕn  

Yªu cÇu 

Sai sè tÇn sè v« tuyÕn ph¶i ®¸p øng c¸c yªu cÇu cña KhuyÕn nghÞ ITU-R SM.1045-1, 
®­îc x¸c ®Þnh ®èi víi c¸c tr¹m cè ®Þnh trong b¨ng tÇn thÝch hîp, tuy nhiªn sai sè tÇn sè cho 
thÓ cho phÐp lªn ®Õn ±20 ppm khi ®­îc sù ®ång ý cña c¬ quan qu¶n lý. Giíi h¹n nµy cã tÝnh 
®Õn c¶ hai yÕu tè ng¾n h¹n vµ c¸c ¶nh h­ëng l·o ho¸ dµi h¹n. Víi c¸c thiÕt bÞ hîp chuÈn th× 
nhµ s¶n xuÊt ph¶i th«ng b¸o phÇn ng¾n h¹n cã ®¶m b¶o vµ phÇn dµi h¹n mong muèn. 

Môc ®Ých 

X¸c ®Þnh tÇn sè ra cña m¸y ph¸t n»m trong giíi h¹n cña tiªu chuÈn. Khi m¸y ph¸t 
kh«ng thÓ ®Æt ®­îc ë chÕ ®é CW th× nhµ cung cÊp thiÕt bÞ ph¶i tho¶ thuËn víi ®¬n vÞ ®o thö 
vÒ ph­¬ng ph¸p ®o ®é chÝnh x¸c tÇn sè. C¸c lùa chän ®­îc xem xÐt bao gåm c¸c kªnh mang 
0, phÇn mÒm ®­îc thay ®æi ®Ó gi¶m ®iÒu chÕ vµ ®o sù xuyªn sãng mang víi mét sè tèi thiÓu 
c¸c kªnh mang. 

Chó ý: §èi víi hÖ thèng kh«ng bÞ ng¾t (shut down) khi mÊt ®ång bé, th× ph¶i ®o kiÓm 
®é æn ®Þnh tÇn sè trong ®iÒu kiÖn mÊt ®ång bé. 

Nhµ cung cÊp thiÕt bÞ ph¶i c«ng bè ph­¬ng ph¸p ®ång bé CRS vµ TS. 

ThiÕt bÞ ®o 

- M¸y ®Õm tÇn sè. 

CÊu h×nh ®o 

 

H×nh 9: CÊu h×nh ®o sai sè tÇn sè 
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Thñ tôc ®o 

M¸y ph¸t ph¶i ho¹t ®éng ë chÕ ®é CW, phÐp ®o tÇn sè ph¶i ®­îc thùc hiÖn trªn mét 
kªnh ®­îc ®¬n vÞ ®o kiÓm lùa chän tr­íc ®ã. Khi kh«ng thÓ thùc hiÖn ®­îc viÖc ®Æt m¸y ph¸t 
ë chÕ ®é CW, nhµ cung cÊp thiÕt bÞ vµ phßng thÝ nghiÖm ph¶i tho¶ thuËn ®­îc mét phÐp ®o 
thay thÕ. §é æn ®Þnh tÇn sè ph¶i n»m trong giíi h¹n cña tiªu chuÈn. 

Ph¶i thùc hiÖn phÐp ®o t¹i 3 tÇn sè: cao nhÊt, thÊp nhÊt vµ trung b×nh cña d¶i tÇn sè 
hÖ thèng.  

5.5.5. Ph¸t x¹ gi¶ 

Yªu cÇu 

Theo KhuyÕn nghÞ CEPT/ERC 74-01 c¸c ph¸t x¹ gi¶ ®­îc x¸c ®Þnh lµ c¸c ph¸t x¹ t¹i 

c¸c tÇn sè c¸ch tÇn sè sãng mang danh ®Þnh nhiÒu h¬n ±250% kho¶ng c¸ch kªnh. Bªn ngoµi 

kho¶ng ±250% cña kho¶ng c¸ch kªnh (CS), c¸c ph¸t x¹ gi¶ cña hÖ thèng v« tuyÕn dÞch vô cè 
®Þnh ®­îc quy ®Þnh bëi KhuyÕn nghÞ CEPT/ERC 74-01 cïng víi d¶i tÇn sè xem xÐt cho phÐp 
®o kiÓm hîp chuÈn, thùc hiÖn t¹i ®iÓm chuÈn C.  

Môc ®Ých 

X¸c ®Þnh c¸c ph¸t x¹ gi¶ do m¸y ph¸t t¹o ra bao gåm c¶ c¸c v¹ch phæ ë tèc ®é kü tù 
n»m trong giíi h¹n cña tiªu chuÈn. C¸c ph¸t x¹ gi¶ lµ c¸c ph¸t x¹ bªn ngoµi b¨ng th«ng cÇn 
®Ó chuyÓn t¶i sè liÖu ®Çu vµo t¹i m¸y ph¸t ®Õn m¸y thu, møc cña c¸c ph¸t x¹ gi¶ nµy cã thÓ 
bÞ lµm suy gi¶m mµ kh«ng ¶nh h­ëng ®Õn sù truyÒn t¶i th«ng tin t­¬ng øng. C¸c ph¸t x¹ gi¶ 
bao gåm c¸c ph¸t x¹ hµi, ph¸t x¹ ký sinh, c¸c s¶n phÈm xuyªn ®iÒu chÕ vµ c¸c s¶n phÈm 
chuyÓn ®æi tÇn sè. 

ThiÕt bÞ ®o 

- M¸y ph©n tÝch phæ; 

- Khèi trén cña m¸y ph©n tÝch phæ - nÕu cÇn; 

- M¸y vÏ; 

- Bé t¹o mÉu/bé t¹o cuéc gäi. 

CÊu h×nh ®o 

 

H×nh 10: CÊu h×nh ®o ph¸t x¹ gi¶ t¶i cæng ¨ng ten dÉn 
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Thñ tôc ®o 
Nèi cæng ra cña m¸y ph¸t víi m¸y ph©n tÝch phæ qua mét bé suy hao hoÆc bé läc khÊc 

(Notch) thÝch hîp ®Ó h¹n chÕ c«ng suÊt vµo m¸y ph©n tÝch phæ. Trong mét vµi tr­êng hîp, 
khi giíi h¹n trªn cña tÇn sè v­ît qu¸ d¶i tÇn cña m¸y ph©n tÝch phæ, cÇn sö dông bé trén 
phï hîp.  

M¸y ph¸t ph¶i ho¹t ®éng ë chÕ ®é c«ng suÊt ra biÓu kiÕn cùc ®¹i, ®o vµ vÏ møc, tÇn sè 
cña tÊt c¶ c¸c tÝn hiÖu trong kho¶ng b¨ng tÇn ®­îc qui ®Þnh trong tiªu chuÈn.  

Chó ý 1: Khi mét chØ tiªu yªu cÇu phÐp ®o kiÓm ph¸t x¹ gi¶ ph¶i thùc hiÖn víi thiÕt bÞ 
trong ®iÒu kiÖn ®­îc ®iÒu chÕ, thiÕt lËp ®é ph©n gi¶i cña m¸y ph©n tÝch phæ ®Õn møc quy 
®Þnh trong tiªu chuÈn.  

Chó ý 2: Ph¶i thùc hiÖn phÐp ®o c¸c møc ph¸t x¹ gi¶ cña thiÕt bÞ ho¹t ®éng ë chÕ ®é 
CW víi ®é réng b¨ng tÇn ph©n gi¶i, khÈu ®é tÇn sè vµ tèc ®é quÐt ®Ó duy tr× m¸y ph©n tÝch 
phæ ë tr¹ng th¸i ®­îc hiÖu chØnh trong khi vÉn duy tr× sù chªnh lÖch gi÷a møc nhiÔu nÒn vµ 
®­êng giíi h¹n tèi thiÓu lµ 10 dB. 

Chó ý 3: Do møc cña tÝn hiÖu RF thÊp vµ kü thuËt ®iÒu chÕ b¨ng réng sö dông trong c¸c 
thiÕt bÞ, c¸c phÐp ®o c«ng suÊt RF bøc x¹ lµ kh«ng chÝnh x¸c nÕu so s¸nh víi c¸c phÐp ®o 
dÉn. V× vËy nÕu thiÕt bÞ cã ¨ng ten tÝch hîp th× nhµ cung cÊp thiÕt bÞ ph¶i cung cÊp kÕt nèi 
èng dÉn sãng tiªu chuÈn hoÆc c¸p ®ång trôc kÕt cuèi 50 Ω. 

Chó ý 4: Ph¶i ®o tÝn hiÖu dÉn RF qua mét ®­êng c¸p ®ång trôc 50 Ω ®Õn m¸y ph©n tÝch 
phæ cho tÊt c¶ c¸c tÇn sè thÊp h¬n tÇn sè ho¹t ®éng nÕu d­íi 26,5 GHz. §iÒu nµy ®Ó tr¸nh 
tr­êng hîp c¸c èng dÉn sãng ho¹t ®éng nh­ mét bé läc th«ng cao.  

5.6. C¸c ®Æc tÝnh cña m¸y thu 

5.6.1. D¶i møc ®Çu vµo 

Yªu cÇu 

B¶ng 12 tr×nh bµy d¶i møc ®Çu vµo m¸y thu víi tÝn hiÖu DS-CDMA ®¬n, d¶i ®éng trªn 
møc ng­ìng cña m¸y thu ®­îc cho trong b¶ng 13, øng víi c¸c møc ®Çu vµo nµy BER ph¶i 
nhá h¬n hoÆc b»ng 10-3. 

Chó ý: D¶i møc ®Çu vµo cho c¸c m¸y thu phÝa tr¹m ®Çu cuèi thÊp h¬n lµ do sö dông 
chøc n¨ng ATPC.  

B¶ng 12: D¶i møc ®Çu vµo 

Tr¹m ®Çu cuèi 60 dB 

Tr¹m lÆp (ë phÝa tr¹m trung t©m) 60 dB 

Tr¹m lÆp (ë phÝa tr¹m ®Çu cuèi) 60 dB 

Tr¹m trung t©m 20 dB 

Môc ®Ých 

X¸c ®Þnh r»ng m¸y thu ®¸p øng chØ tiªu BER quy ®Þnh trong tiªu chuÈn trªn toµn bé d¶i 
møc ®Çu vµo m¸y thu.  

Ph­¬ng ph¸p ®o xem môc 5.7.1. 
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5.7. ChÊt l­îng cña hÖ thèng 

5.7.1. D¶i møc ®éng 

Yªu cÇu 

§èi víi c¸c tr¹m lÆp (phÝa tr¹m ®Çu cuèi) vµ tr¹m trung t©m, d¶i møc ®éng tæng ph¶i 
b»ng hoÆc lín h¬n 60 dB.  

Môc ®Ých 

X¸c ®Þnh hÖ thèng cã chøc n¨ng ATPC ®¸p øng c¸c tiªu chuÈn vÒ BER trªn mét d¶i 
møc ®Çu vµo ®· biÕt.  

ThiÕt bÞ ®o 

- M¸y ®o c«ng suÊt, c¶m biÕn c«ng suÊt; 

- Bé t¹o mÉu/ Bé t¸ch lçi. 

CÊu h×nh ®o 

 

H×nh 11: CÊu h×nh ®o d¶i møc ®éng 

Thñ tôc ®o 

H­íng tõ CRS ®Õn TS 

Thñ tôc ®o kiÓm ®Ó x¸c ®Þnh møc ng­ìng (t¹i ®iÓm C trong h×nh 11) ®­îc m« t¶ trong 
môc 5.7.2. §Ó x¸c ®Þnh d¶i møc ®éng cña m¸y thu TS, b»ng c¸ch ®iÒu chØnh suy hao trong 
®­êng dÉn AB (h×nh 4) lµm t¨ng møc tÝn hiÖu thu ®­îc theo b­íc tèi ®a lµ 10 dB lªn ®Õn gi¸ 
trÞ ®­îc cho trong tiªu chuÈn. Gi¸ trÞ BER ®o ®­îc kh«ng ®­îc t¨ng qu¸ 10-3 víi mçi thiÕt lËp 
cña bé suy hao. 

H­íng tõ TS ®Õn CRS 

Thñ tôc ®o kiÓm ®Ó x¸c ®Þnh møc ng­ìng (t¹i ®iÓm C trong h×nh 11) ®­îc m« t¶ trong 
môc 5.7.2. §Ó x¸c ®Þnh d¶i møc ®éng cña m¸y thu CRS, b»ng c¸ch ®iÒu chØnh suy hao trong 
®­êng dÉn CD (h×nh 4) lµm t¨ng møc tÝn hiÖu thu theo b­íc tèi ®a lµ 10 dB ®­îc lªn ®Õn gi¸ 
trÞ ®­îc cho trong tiªu chuÈn. Gi¸ trÞ BER ®o ®­îc kh«ng ®­îc d­íi 10-3.  

Chó ý: Khi giao diÖn b¨ng gèc lo¹i trõ viÖc sö dông m¸y t¸ch BER, vÝ dô trong hÖ 
thèng sè liÖu gãi, cã thÓ sö dông ph­¬ng ph¸p ®o chØ tiªu lçi kh¸c miÔn lµ cã chÊt l­îng 
t­¬ng ®­¬ng. 
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5.7.2. Tû lÖ lçi bit BER lµ hµm cña RSL 

Yªu cÇu 

§èi víi mét m¸y thu tÝn hiÖu CDMA ®¬n, c¸c ng­ìng BER tham chiÕu t¹i ®iÓm C 
(h×nh 2), øng víi BER 10-3 vµ 10-6 th× RSL ph¶i b»ng hoÆc thÊp h¬n gi¸ trÞ cho trong b¶ng 13. 
C¸c gi¸ trÞ nµy kh«ng tÝnh ®Õn sù tham gia cña c¸c tõ mµo ®Çu ®Ó ®ång bé vµ b¸o hiÖu.  

B¶ng 13: Ng­ìng chØ tiªu BER 

Tèc ®é bit, kbit/s RSL øng víi BER 10-3, dBm RSL øng víi BER 10-6, dBm 

64 - 103 - 101 

5.7.2.1. H­íng tõ CRS ®Õn TS cho mét kªnh l­u l­îng ®¬n 

Môc ®Ých 

§Ó x¸c ®Þnh c¸c møc tÝn hiÖu thu ®­îc theo ng­ìng BER n»m trong giíi h¹n cña tiªu 
chuÈn (møc thÊp h¬n trong hai møc BER). 

ThiÕt bÞ ®o 

- Bé t¹o mÉu/ bé t¹o cuéc gäi; 

- Bé ph¸t hiÖn tû lÖ lçi bit;  

- M¸y ®o c«ng suÊt vµ c¶m biÕn c«ng suÊt; 

CÊu h×nh ®o 

 
H×nh 12: CÊu h×nh ®o BER lµ hµm cña RSL  

CÊu h×nh ®o nh­ trong h×nh 12. Nèi mét bé ghÐp ®· hiÖu chØnh hoÆc bé chia thÝch hîp 
vµo ®iÓm A trong cÊu h×nh ®o nh­ h×nh 4. 

Thñ tôc ®o 

§Ó ®o chØ tiªu BER cña mét kªnh l­u l­îng ®¬n lÎ nh­ trong tiªu chuÈn, sö dông mét 
TS trong cÊu h×nh ®o nh­ h×nh 4. CRS ®­îc ®iÒu chÕ víi mét tÝn hiÖu thö PRBS tõ bé t¹o mÉu 
(nh­ qui ®Þnh trong tiªu chuÈn). §iÒu chØnh suy hao trªn ®­êng dÉn AB ®Ó møc tÝn hiÖu t¹i 
®iÓm C b»ng víi chØ tiªu trong tiªu chuÈn (h×nh 12). Víi møc tÝn hiÖu nµy gi¸ trÞ BER ®o 
®­îc t¹i TS ph¶i thÊp h¬n hoÆc b»ng 10-3.  

LÆp l¹i phÐp ®o cho møc BER 10-6. 
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5.7.2.2. H­íng tõ CRS ®Õn TS  

Môc ®Ých 

X¸c ®Þnh c¸c møc tÝn hiÖu thu ®­îc theo ng­ìng BER n»m trong giíi h¹n cña tiªu 
chuÈn (møc thÊp h¬n trong hai møc BER). 

ThiÕt bÞ ®o 

- Bé t¹o mÉu/bé t¹o cuéc gäi; 

- Bé ph¸t hiÖn tû lÖ lçi bit; 

- M¸y ®o c«ng suÊt vµ c¶m biÕn c«ng suÊt.  

CÊu h×nh ®o 

Xem cÊu h×nh ®o ë h×nh 12. Nèi mét bé ghÐp ®· hiÖu chØnh hoÆc bé chia thÝch hîp vµo 
®iÓm A trong cÊu h×nh ®o nh­ h×nh 4. 

Thñ tôc ®o 

§Ó ®o ®­îc chØ tiªu BER trong ®iÒu kiÖn hÖ thèng chÊt t¶i hoµn toµn (theo tiªu chuÈn), 
sö dông mét TS trong cÊu h×nh ®o h×nh 4. CRS ®­îc ®iÒu chÕ víi mét tÝn hiÖu thö biÓu diÔn 
l­u l­îng t­¬ng øng víi chÕ ®é ho¹t ®éng cña thiÕt bÞ theo qui ®Þnh cña nhµ cung cÊp thiÕt bÞ. 
§iÒu chØnh suy hao trªn ®­êng dÉn AB ®Ó RSL t¹i ®iÓm C (h×nh 12) b»ng víi chØ tiªu trong 
tiªu chuÈn. Víi møc RSL nµy gi¸ trÞ BER ®o ®­îc t¹i TS ph¶i thÊp h¬n hoÆc b»ng 10-3.  

Thùc hiÖn l¹i phÐp ®o cho møc BER 10-6.  

5.7.2.3. H­íng tõ TS ®Õn CRS cho mét kªnh l­u l­îng ®¬n 

Môc ®Ých 

X¸c ®Þnh møc tÝn hiÖu thu ®­îc theo c¸c ng­ìng BER n»m trong giíi h¹n cña tiªu 
chuÈn (møc thÊp h¬n trong hai møc BER). 

ThiÕt bÞ ®o 

- Bé t¹o mÉu/ bé t¹o cuéc gäi; 

- Bé ph¸t hiÖn tû lÖ lçi bÝt; 

- M¸y ®o c«ng suÊt vµ c¶m biÕn c«ng suÊt.  

CÊu h×nh ®o 

Xem cÊu h×nh ®o ë h×nh 12.  

Thñ tôc ®o 

§Ó ®o kiÓm chØ tiªu BER cña mét kªnh l­u l­îng ®¬n lÎ nh­ trong tiªu chuÈn, sö dông 
mét TS trong cÊu h×nh ®o nh­ h×nh 12. TS ®­îc ®iÒu chÕ víi mét tÝn hiÖu thö PRBS (t¹i tèc 
®é bit nh­ trong tiªu chuÈn) tõ bé t¹o mÉu. §iÒu chØnh bé suy hao ®Ó RSL t¹i ®iÓm C b»ng 
víi chØ tiªu trong tiªu chuÈn (h×nh 12). Víi møc tÝn hiÖu nµy gi¸ trÞ BER ®o ®­îc t¹i CRS 
ph¶i thÊp h¬n hoÆc b»ng 10-3. 

LÆp l¹i phÐp ®o víi BER b»ng 10-6. Møc tÝn hiÖu thÊp nhÊt t¹i ®iÓm tham chiÕu C ph¶i 
®­îc qui ®Þnh trong tiªu chuÈn. 
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5.7.2.4. H­íng tõ TS ®Õn CRS cho mét kªnh l­u l­îng ®¬n 

Môc ®Ých 

X¸c ®Þnh møc tÝn hiÖu thu ®­îc theo c¸c ng­ìng BER n»m trong giíi h¹n cña tiªu 
chuÈn (møc thÊp h¬n trong hai møc BER) khi hÖ thèng cã t¶i l­u l­îng nh­ c«ng bè cña nhµ 
s¶n xuÊt. 

ThiÕt bÞ ®o 

- Bé t¹o mÉu/ bé t¹o cuéc gäi; 

- Bé ph¸t hiÖn tû lÖ lçi bit; 

- M¸y ®o c«ng suÊt vµ c¶m biÕn c«ng suÊt.  

CÊu h×nh ®o 

Xem cÊu h×nh ®o ë h×nh 4.  

Thñ tôc ®o 

§Ó ®o kiÓm chØ tiªu BER cña mét kªnh l­u l­îng ®¬n lÎ khi CRS cã t¶i víi c¸c tÝn hiÖu 
l­u l­îng theo c«ng bè cña nhµ cung cÊp. Sö dông mét TS trong cÊu h×nh ®o nh­ h×nh 4. M¸y 
ph¸t cña TS ®­îc ®iÒu chÕ víi mét tÝn hiÖu thö PRBS t¹i tèc ®é bit nh­ trong tiªu chuÈn. CRS 
®­îc chÊt t¶i víi l­u l­îng tõ c¸c TS bæ sung (tèi thiÓu lµ 4 TS). §iÒu chØnh suy hao trªn 
®­êng dÉn CD ®Ó møc RSL t¹i ®iÓm C b»ng víi chØ tiªu trong tiªu chuÈn. Gi¸ trÞ BER ®o 
®­îc ph¶i thÊp h¬n hoÆc b»ng 10-3. 

LÆp l¹i phÐp ®o víi BER b»ng 10-6. 

5.7.2.5. Møc BER nÒn cña thiÕt bÞ 

Môc ®Ých 

X¸c ®Þnh møc BER nÒn cña thiÕt bÞ thÊp h¬n giíi h¹n trong tiªu chuÈn. 

ThiÕt bÞ ®o 

- Bé t¹o mÉu/ Bé t¸ch lçi; 

- M¸y ®o c«ng suÊt. 

CÊu h×nh ®o 

 

H×nh 13. CÊu h×nh ®o møc BER nÒn cña thiÕt bÞ 
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Thñ tôc ®o 

Thñ tôc ®o kiÓm nh­ trong môc 5.7.2.4. §iÒu chØnh møc tÝn hiÖu vµo m¸y thu lín h¬n 
møc ng­ìng lµ n dB (víi n lµ mét nöa d¶i ®éng cña hÖ thèng), thùc hiÖn phÐp ®o kiÓm víi 
thêi gian ®ñ ®Ó ®¸p øng yªu cÇu cña tiªu chuÈn. 

5.7.3. §é nh¹y can nhiÔu (bªn ngoµi) 

Thñ tôc ®o kiÓm sau ®©y ¸p dông ®Ó ®o ®é nh¹y can nhiÔu cho c¶ hai h­íng tõ CRS ®Õn 
TS vµ ng­îc l¹i. 

5.7.3.1. Can nhiÔu cïng kªnh 

Yªu cÇu 

TÊt c¶ c¸c møc tÝn hiÖu thu vµ c¸c phÐp ®o møc can nhiÔu ph¶i tham chiÕu ®Õn ®iÓm C 
cña s¬ ®å khèi hÖ thèng RF (h×nh 2). 

Giíi h¹n can nhiÔu cïng kªnh ®èi víi c¸c tÝn hiÖu gièng nh­ tÝn hiÖu ®­îc ®iÒu chÕ liÖt 
kª trong b¶ng 14. 

§èi víi viÖc chÊt t¶i m¸y thu b»ng N tÝn hiÖu, møc cña mçi tÝn hiÖu lín h¬n møc trong 
b¶ng 13 lµ 1 hoÆc 3 dB, sö dông bé t¹o nhiÔu kªnh l©n cËn tÝn hiÖu can nhiÔu gièng nh­ tÝn 
hiÖu ®· ®iÒu chÕ kh«ng t­¬ng quan trong cïng b¨ng th«ng vµ cã møc nh­ trong b¶ng 14 
kh«ng ®­îc g©y ra BER v­ît qu¸ gi¸ trÞ cho phÐp. §èi víi c¸c kho¶ng c¸ch kªnh 3,5 MHz,  
7 MHz vµ 14 MHz, xem EN 301 055. 

B¶ng 14: §é nh¹y can nhiÔu cïng kªnh 

BER 10-6 

Suy gi¶m ng­ìng → 1 dB 3 dB 

Kho¶ng c¸ch kªnh, MHz  
↓ 

Møc can nhiÔu, dBm Møc can nhiÔu, dBm 

5 -110 -104 

10 -107 -101 

15 -105 -99 

Môc ®Ých 
X¸c ®Þnh ®é nh¹y can nhiÔu cïng kªnh cña thiÕt bÞ ®¹t ®Õn møc nh­ yªu cÇu cña 

tiªu chuÈn. 

ChÊt t¶i kªnh (N × 64kbit/s) cùc ®¹i h­íng tõ TS ®Õn CRS:  

ThiÕt bÞ ®o 
- Hai bé t¹o mÉu bit/bé t¹o cuéc gäi; 
- M¸y ph¸t hiÖn tû lÖ lçi bit; 
- M¸y ®o c«ng suÊt, c¶m biÕn c«ng suÊt. 
CÊu h×nh ®o 

CÊu h×nh ®o nh­ trong h×nh 4. Nèi mét bé ghÐp cã h­íng ®· hiÖu chØnh vµo ®iÓm chuÈn 
C ®Ó ghÐp tÝn hiÖu can nhiÔu cïng kªnh vµo hÖ thèng. Chó ý r»ng tÝn hiÖu can nhiÔu ph¶i tu©n 
theo yªu cÇu trong tiªu chuÈn. 
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H×nh 14: CÊu h×nh ®o kiÓm ®é nh¹y can nhiÔu cïng kªnh 

Thñ tôc ®o 

Sö dông mét sè l­îng TS thÝch hîp ®Ó chÊt t¶i cho hÖ thèng theo yªu cÇu cña nhµ cung 
cÊp (N kªnh l­u l­îng). §iÒu chØnh møc tÝn hiÖu vµo trong m¸y thu theo yªu cÇu cña tiªu chuÈn. 

Gi¶m suy hao trªn ®­êng dÉn CD mét l­îng nh­ trong tiªu chuÈn. §iÒu chÕ mét m¸y 
ph¸t TS bæ sung víi mét chuçi tÝn hiÖu kh¸c t¹i cïng tÇn sè víi c¸c TS kh¸c ®Ó t¹o ra can 
nhiÔu cïng kªnh. §iÒu chØnh suy hao trªn ®­êng dÉn cña TS sau ®ã t¨ng møc cña tÝn hiÖu can 
nhiÔu cho ®Õn khi møc cña tÝn hiÖu can nhiÔu t¹i ®iÓm chuÈn C b»ng víi gi¸ trÞ trong tiªu chuÈn.  

Møc BER ®o ®­îc ph¶i nhá h¬n hoÆc b»ng víi yªu cÇu. 

ChÊt t¶i kªnh (N × 64 kbit/s) cùc ®¹i h­íng tõ CRS ®Õn TS 

ThiÕt bÞ ®o 

- Hai bé t¹o mÉu; 

- M¸y ph¸t hiÖn tû lÖ lçi bit; 

- M¸y ®o vµ c¶m biÔn c«ng suÊt; 

- Bé t¹o l­u l­îng. 

CÊu h×nh ®o 

CÊu h×nh ®o nh­ trong h×nh 4. Nèi mét bé ghÐp cã h­íng ®· hiÖu chØnh vµo ®iÓm chuÈn 
C ®Ó ghÐp tÝn hiÖu can nhiÔu cïng kªnh vµo hÖ thèng.  

Thñ tôc ®o 

M¸y ph¸t cña CRS ®­îc ®iÒu chÕ víi tÝn hiÖu ®o thö t­¬ng øng víi ®iÒu kiÖn chÊt t¶i hÖ 
thèng cùc ®¹i theo c«ng bè cña nhµ cung cÊp. §iÒu chØnh møc tÝn hiÖu vµo m¸y thu theo qui 
®Þnh trong tiªu chuÈn. 

Sö dông mét sè l­îng thÝch hîp c¸c TS (tèi thiÓu lµ 4) ®Ó chÊt t¶i hÖ thèng (N kªnh l­u 
l­îng) theo yªu cÇu cña nhµ cung cÊp. §iÒu chØnh møc tÝn hiÖu vµo m¸y thu theo qui ®Þnh 
trong tiªu chuÈn. 

Gi¶m suy hao trªn ®­êng dÉn AB mét l­îng nh­ trong tiªu chuÈn. T¹o can nhiÔu cïng 
kªnh b»ng c¸ch ®iÒu chÕ m¸y ph¸t CRS riªng rÏ b»ng mét chuçi kh¸c cã cïng tÇn sè. 
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T¨ng møc tÝn hiÖu can nhiÔu b»ng c¸ch gi¶m suy hao trªn ®­êng dÉn cña nã cho ®Õn 
khi ®¹t ®­îc møc nh­ trong tiªu chuÈn t¹i ®iÓm chuÈn C. 

Gi¸ trÞ BER ®o ®­îc ph¶i b»ng hoÆc nhá h¬n møc trong tiªu chuÈn. 

5.7.3.2. Can nhiÔu kªnh l©n cËn 

Yªu cÇu 

TÊt c¶ phÐp ®o møc tÝn hiÖu thu vµ møc can nhiÔu ®Òu ph¶i tham chiÕu ®Õn ®iÓm C 
trong s¬ ®å khèi cña hÖ thèng (h×nh 2). 

Giíi h¹n can nhiÔu kªnh l©n cËn ¸p dông cho tÝn hiÖu g©y nhiÔu gièng nh­ tÝn hiÖu 
®­îc ®iÒu chÕ kh«ng t­¬ng quan cã trong b¶ng 15. §èi víi viÖc chÊt t¶i cho m¸y thu b»ng N 
tÝn hiÖu, møc cña mçi tÝn hiÖu lín h¬n møc t­¬ng øng trong b¶ng 13 lµ 1 hoÆc 3 dB, sö dông 
bé t¹o can nhiÔu kªnh l©n cËn víi tÝn hiÖu can nhiÔu gièng tÝn hiÖu ®­îc ®iÒu chÕ kh«ng 
t­¬ng quan trong cïng b¨ng th«ng, tÝn hiÖu can nhiÔu cã møc nh­ trong b¶ng 15, kh«ng ®­îc 
g©y ra BER v­ît qu¸ gi¸ trÞ liªn quan trong b¶ng 15. §èi víi c¸c kho¶ng c¸ch kªnh 3,5 MHz, 
7 MHz vµ 14 MHz, xem EN 301 055.  

B¶ng 15: §é nh¹y can nhiÔu kªnh l©n cËn 

BER 10-6 

Suy gi¶m ng­ìng → 1 dB 3 dB 

Kho¶ng c¸ch kªnh, MHz ↓ Møc can nhiÔu, dBm Møc can nhiÔu, dBm 

5 -94 -88 

10 -91 -85 

15 -89 -83 

Môc ®Ých 

X¸c ®Þnh ®é nh¹y can nhiÔu kªnh l©n cËn cña hÖ thèng ®¹t ®Õn c¸c møc nh­ trong 
tiªu chuÈn. 

ChÊt t¶i kªnh (Nx 64kbit/s) cùc ®¹i h­íng tõ TS ®Õn CRS  

ThiÕt bÞ ®o 

- Hai bé t¹o mÉu/bé t¹o cuéc gäi; 

- Bé ph¸t hiÖn lçi bÝt; 

- M¸y ®o vµ c¶m biÕn c«ng suÊt. 

CÊu h×nh ®o 

CÊu h×nh ®o nh­ trong h×nh 4. Nèi mét bé ghÐp cã h­íng ®· hiÖu chØnh vµo ®iÓm chuÈn 
C ®Ó cho phÐp ®­a tÝn hiÖu can nhiÔu kªnh l©n cËn vµo hÖ thèng.  

Thñ tôc ®o 

Sö dông mét sè l­îng TS thÝch hîp (tèi thiÓu lµ 4) ®Ó chÊt t¶i cho hÖ thèng theo yªu cÇu 
cña nhµ cung cÊp (N kªnh l­u l­îng). §iÒu chØnh møc tÝn hiÖu vµo trong m¸y thu theo qui 
®Þnh trong tiªu chuÈn. 
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Gi¶m suy hao trªn ®­êng dÉn CD mét l­îng nh­ trong tiªu chuÈn. §iÒu chÕ mét m¸y 
ph¸t TS bæ sung b»ng mét chuçi tÝn hiÖu kh¸c trªn tÇn sè cña kªnh l©n cËn ®Ó t¹o ra can 
nhiÔu kªnh l©n cËn.  

T¨ng møc tÝn hiÖu can nhiÔu b»ng c¸ch gi¶m suy hao trªn ®­êng dÉn cña nã cho ®Õn 
khi ®¹t ®­îc møc nh­ trong tiªu chuÈn t¹i ®iÓm chuÈn C. 

Gi¸ trÞ BER ®o ®­îc ph¶i b»ng hoÆc nhá h¬n møc trong tiªu chuÈn. 

ChÊt t¶i kªnh (N × 64 kbit/s) cùc ®¹i h­íng tõ CRS ®Õn TS: 

ThiÕt bÞ ®o 

- Hai bé t¹o mÉu; 

- M¸y ph¸t hiÖn tû lÖ lçi bit; 

- M¸y ®o vµ c¶m biÕn c«ng suÊt; 

- Bé t¹o l­u l­îng. 

CÊu h×nh ®o 

CÊu h×nh ®o nh­ trong h×nh 4. Nèi mét bé ghÐp cã h­íng ®· hiÖu chØnh vµo ®iÓm chuÈn 
C ®Ó cho phÐp ®­a tÝn hiÖu can nhiÔu kªnh l©n cËn vµo hÖ thèng. 

Thñ tôc ®o 

M¸y ph¸t CRS ®­îc ®iÒu chÕ víi tÝn hiÖu ®o thö t­¬ng øng víi ®iÒu kiÖn chÊt t¶i hÖ 
thèng cùc ®¹i theo c«ng bè cña nhµ cung cÊp. §iÒu chØnh møc tÝn hiÖu vµo m¸y thu theo qui 
®Þnh trong tiªu chuÈn. 

Gi¶m suy hao trªn ®­êng dÉn AB mét l­îng nh­ trong tiªu chuÈn. T¹o can nhiÔu kªnh 
l©n cËn b»ng c¸ch ®iÒu chÕ m¸y ph¸t CRS riªng rÏ víi mét chuçi kh¸c theo tÇn sè cña kªnh 
l©n cËn. 

T¨ng møc tÝn hiÖu can nhiÔu b»ng c¸ch gi¶m suy hao trªn ®­êng dÉn cña nã cho ®Õn 
khi ®¹t ®­îc møc nh­ qui ®Þnh trong tiªu chuÈn t¹i ®iÓm chuÈn C. 

BER ®o ®­îc ph¶i b»ng hoÆc nhá h¬n møc qui ®Þnh trong tiªu chuÈn.  

5.7.4. Can nhiÔu CW 

Yªu cÇu 

§èi víi m¸y thu ho¹t ®éng t¹i møc RSL nh­ trong môc 5.6.1 t¹i ng­ìng BER 10-6, viÖc 
sö dông bé t¹o can nhiÔu CW t¹i møc +30 dB so víi tÝn hiÖu mong muèn cã tÇn sè lªn ®Õn  
26 GHz trõ c¸c biªn c¸ch tÇn sè cña tÝn hiÖu mong muèn lªn ®Õn 450% kho¶ng c¸ch kªnh, 
kh«ng ®­îc g©y ra møc BER lín h¬n 10-5. Yªu cÇu nµy t­¬ng ®­¬ng víi møc suy gi¶m 1 dB 
t¹i ng­ìng BER 10-6. 

Môc ®Ých 

PhÐp ®o nµy dïng ®Ó x¸c ®Þnh c¸c tÇn sè ®· biÕt t¹i ®ã m¸y thu cã ®¸p øng gi¶, vÝ dô 
tÇn sè ¶nh, ®¸p øng hµi cña bé läc m¸y thu... D¶i tÇn sè cña phÐp ®o ph¶i phï hîp víi chØ tiªu 
qui ®Þnh trong tiªu chuÈn.s 
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ThiÕt bÞ ®o 

- Bé t¹o mÉu; 

- M¸y ph¸t hiÖn lçi; 

- Bé t¹o tÝn hiÖu; 

- M¸y ®o c«ng suÊt, c¶m biÕn c«ng suÊt. 

CÊu h×nh ®o 

 

H×nh 15: CÊu h×nh ®o can nhiÔu t¹p CW 

¸p dông thñ tôc ®o nµy cho c¸c m¸y thu cña TS vµ CRS. 

T¾t ®Çu ra cña 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 mét c¶m biÕn c«ng suÊt thÝch hîp cã møc suy hao ®· biÕt. Thay c¶m biÕn c«ng 
suÊt b»ng m¸y thu cÇn ®o, t¨ng møc suy hao ®Ó ®Æt møc tÝn hiÖu b»ng víi yªu cÇu trong tiªu 
chuÈn. TÝnh to¸n vµ ghi l¹i møc cña m¸y thu (dBm). 

T¾t m¸y ph¸t, thay m¸y thu b»ng c¶m biÕn c«ng suÊt. §iÒu chØnh bé t¹o tÝn hiÖu trªn 
d¶i tÇn sè yªu cÇu t¹i møc x dB, víi x lµ møc t¨ng cÇn thiÕt cho tÝn hiÖu can nhiÔu CW. 

Thay c¶m biÕn c«ng suÊt b¨ng m¸y thu cÇn ®o, kiÓm tra ®Ó kh¼ng ®Þnh r»ng møc BER 
kh«ng bÞ thay ®æi. QuÐt tÝn hiÖu cña bé t¹o tÝn hiÖu trªn d¶i tÇn theo yªu cÇu t¹i møc hiÖu 
chØnh, cã quan t©m ®Õn c¸c b¨ng tÇn ngo¹i trõ trong tiªu chuÈn. 

T¹i bÊt kú tÇn sè nµo g©y ra BER v­ît qu¸ møc trong tiªu chuÈn th× ph¶i ghi l¹i. Ph¶i 
tiÕn hµnh hiÖu chØnh l¹i m¸y ®o vµ tiÕn hµnh ®o kiÓm l¹i t¹i c¸c tÇn sè nµy. 

Chó ý 1: Cã thÓ sö dông bé t¹o tÝn hiÖu theo b­íc miÔn lµ b­íc tÇn sè quÐt kh«ng lín 

h¬n 1/3 b¨ng th«ng cña m¸y thu cÇn ®o, trõ khi cã quy ®Þnh kh¸c. 

Chó ý 2: PhÐp ®o nµy cã thÓ yªu cÇu sö dông c¸c bé läc th«ng thÊp ë ®Çu ra cña bé t¹o 

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

Chó ý 3: NÕu tæng thêi gian quÐt dµi, cã thÓ chÊp nhËn viÖc ®ång chØnh møc cña can 

nhiÔu t¹p CW t¹i (x + 3) dB vµ t×m kiÕm møc t¨ng BER cùc ®¹i (vÝ dô 10-3 thay cho 10-6). 
NÕu møc t¨ng BER cùc ®¹i bÞ v­ît qu¸ t¹i bÊt kú ®iÓm nµo th× ph¶i thùc hiÖn phÐp ®o víi 
b­íc quÐt thÊp h¬n qua c¸c ®iÓm tÇn sè víi can nhiÔu CW ®­îc hiÖu chØnh víi x dB vµ yªu 
cÇu BER thÊp h¬n. Mét trong hai yªu cÇu nµy ®­îc tho¶ m·n víi ®iÓm tÇn sè bÊt kú. 
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6. Giao diÖn t¹i thiÕt bÞ thuª bao vµ m¹ng 

B¶ng 16 liÖt kª c¸c giao diÖn dïng cho c¸c dÞch vô d÷ liÖu vµ tho¹i kh¸c nhau. Tèi thiÓu 
ph¶i cã mét trong c¸c giao diÖn nµy ho¹t ®éng trong hÖ thèng P-MP tu©n thñ theo tiªu 
chuÈn nµy.  

B¶ng 16: C¸c lo¹i giao diÖn 

Giao diÖn Tiªu chuÈn tham chiÕu 

Giao diÖn thiÕt bÞ cña ng­êi dïng 

T­¬ng tù (hai d©y) KhuyÕn nghÞ ITU-T Q.552 /EG 201 188 

T­¬ng tù (4 d©y + E&M) KhuyÕn nghÞ ITU-T Q.553 

Cæng d÷ liÖu sè KhuyÕn nghÞ ITU-T G.703 c¸c xª ri H, X vµ V 

Giao diÖn S tèc ®é c¬ së ISDN ETS 300 012 

Giao diÖn U tèc ®é c¬ së ISDN KhuyÕn nghÞ ITU-T G.961 

Giao diÖn Ethernet CSMA/CD  ISO/IEC 8802-3 

Giao diÖn m¹ng 

2 Mbit/s KhuyÕn nghÞ ITU-T G.70 

T­¬ng tù (2 d©y) KhuyÕn nghÞ ITU-T Q.552 /EG 201 188 

T­¬ng tù (4 d©y + E&M) KhuyÕn nghÞ ITU-T Q.553 

Cæng d÷ liÖu sè KhuyÕn nghÞ ITU-T G.703 c¸c xª ri H, X vµ V 

Giao diÖn S tèc ®é c¬ së ISDN ETS 300 012 

Giao diÖn ISDN + thuª bao t­¬ng tù + ®­êng 
thuª riªng 2 Mbit/s 

KhuyÕn nghÞ ITU-T G.964 V5.1 

KhuyÕn nghÞ ITU-T G.965 V5.2 

EN 300 324 

EN 300 47  

Giao diÖn U tèc ®é c¬ së ISDN KhuyÕn nghÞ ITU-T G.961  

Giao diện Ethernet CSMA/CD ISO/IEC 8802-3 
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POINT-TO-MULTIPOINT RADIO EQUIPMENT 
BELOW 1 GHz USING DS-CDMA 

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 specifies the access-unique minimum requirements and 
standardized test procedures for conformance testing of equipment for Point-to-Multipoint 
digital radio relay systems applying direct sequence code division multiple access method 
(DS-CDMA) below 1 GHz. 

The system will provide access to both public and private networks (PSTN, PDN...) by 
means of the various standardized network interfaces (e.g. 2-wire loop, ISDN). 

The system may be applied to build access networks by means of a multi cellular 
architecture, covering rural areas. An important requirement for rural areas is the ability to 
cope with non line of sight conditions.  

The technical standard covers the following typical Point-to-Multipoint (P-MP) 
applications, delivered directly or indirectly, or in any superimposed transport network layer, 
including internet multiple access:  

the transmission of: 

- voice; 

- fax; 

- voice band data; 

related to analogue interfaces and: 

- data; 

- ISDN BA (2B+D); 

related to digital interfaces. 

The technical standard defines the requirements of radio terminal and radio-relay 
equipment. 

2. References 

[1] ETSI EN 301 460-1 V1.1.1 (2000-10) Fixed Radio Systems; Point-to-multipoint 
equipment; Part 1: Point-to-multipoint digital radio systems below 1 GHz - 
Common parameters 

[2] ETSI EN 301 460-5 V1.1.1 (2000-10) Fixed Radio Systems; Point-to-multipoint 
equipment; Part 5: Point-to-multipoint digital radio systems below 1 GHz - 
Additional parameters for DS-CDMA systems 
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[3] ETSI EN 301 126-2-1 V1.1.1 (2000-12) Fixed Radio Systems; Conformance testing 

[4] ETSI EN 301 126-2-5 V1.1.1 (2000-11) Fixed Radio Systems; Conformance testing; 
Part 2-5: Point-to-Multipoint equipment; Test procedures for DS-CDMA systems 

3. Definitions, symbols and abbreviations 

3.1. Definitions 

Chip: unit of modulation used in Direct Sequence Code Division Multiple Access 
(DS-CDMA). 

Chip rate: number of chips per second, e.g. Mchip/s. 

Chip sequence: sequence of chips with defined length and chip polarities. 

DSSS modulation: form of modulation whereby a combination of data to be 
transmitted and a fixed code sequence (chip sequence) is used to directly modulate a carrier, 
e.g. by phase shift keying. 

Single DS-CDMA signal: single traffic channel and any associated signalling and 
synchronization overhead. 

System loading: number of simultaneous traffic channels at 64 kbit/s in a given radio 
channel. 

Maximum system loading: number of simultaneous 64 kbit/s traffic channels in a 
given radio channel for the class of operation declared by the manufacturer. 

Round trip delay: sum of the delays between points F to G and G to F in figure 1, 
Baseband interface reference points F/G, including any repeaters if appropriate. 

3.2. Symbols 

dB  decibel 
dBm  decibels relative to one milliwatt 
kbit/s  kilobits per second 

3.3. Abbreviations 

ATPC  Automatic Transmit Power Control 
BB Base Band 
BER Bit Error Rate 
BW  Bandwidth 
CS  Central Station 
CW  Continuous Wave 

DRRS Digital Radio Relay System 
DS-CDMA  Direct Sequence Code Division Multiple Access 
DSSS  Direct Sequence Spread Spectrum 
ISDN  Integrated Services Digital Network 
MSL  Maximum System Loading 

RF  Radio Frequency 
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RS  Repeater Station 

RSL  Received Signal Level 
RTPC  Remote Transmit Power Control 

TE  Terminal Equipment 

TMN  Telecommunications Management Network 

TS  Terminal Station 

Tx Transmitter  

4. General characteristics 

4.1. General system architecture 

The central station performs the interconnection with the local switching exchange 
(service node) carrying out a concentration function by sharing the total number of available 
channels in the system. The central station is linked either directly to all Terminal Stations 
(TS) or via a Repeater Station (RS) by radio transmission paths. Whenever an existing digital 
transmission link is available, the network radio implementation can be optimized by 
separating the CCS installed at the exchange site and the CRS. 

 
Note 1: A CRS may be equipped with more than one transceiver. 

Note 2: Central Controller Station (CCS) may control more than one Central Radio Station (CRS). 

Note 3: A TS may serve more than one TE. 

Figure 1: General system architecture 

The RF-System block diagram shows the point to point connection of the P-MP 
transceiver between the CRS and one TS and vice versa, as illustrated in figure 2.  
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Figure 2: RF system block diagram  

Note: The points shown above are reference points only; points B, C and D, B', C' and 
D' may coincide. 

4.1.1. General test configuration 

P-MP equipment is designed to operate as an access system connected to a network 
node (e.g. local switch) and user terminal equipments (figure 1). The individual conformance 
tests are made in a single link direction (figure 2) but for certain tests, e.g. for equipment to 
set up signalling, both forward and reverse links have to operate, the minimum equipment 
arrangement for tests with only one subscriber is shown in figure 3, where the forward and 
return RF paths are separated by a pair of duplexers and separate attenuators are inserted in 
each path. In the absence of any more specific instructions from the supplier it is suggested 
that the links are operated at threshold (RSL)+ n dB where n is half of the link dynamic range 
except when the receiver is being tested. The other receiver(s) should continue to be operated 
at threshold (RSL) + n dB. 

Calibrated splitters or directional couplers will be inserted at points A, B, C and D 
(figure 3) as required for the individual tests, either to provide test points or sources of 
interfering signals. 

 
Figure 3: Test configuration for a single Terminal Station 
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Note 1: Calibrated splitters or directional couplers will be inserted at points A, B, C and 
D as required for the individual tests, either as test points or as sources of interfering signals.  

Note 2: When measuring the TS transmitter to demonstrate that it meets the emission 
mask and spurious emissions limits, the splitter network will have only one TS connected and 
this network may be removed. 

Note 3: The P-MP systems to be tested are duplex systems and features such as 
time/frequency synchronization and APC require both paths to be functioning correctly. To 
ensure that the results of measurements on either the forward or return paths, e.g. receiver 
RSL, are not influenced by conditions in the other path it may be necessary to provide lower 
attenuation, or raise the transmitter power, in this other path. In the absence of any more 
specific instructions from the suppliers it is suggested that this other path is operated at 
threshold (RSL) +n dB, where n is half the linear dynamic range. 

All the test procedures, presented in the following sub-sections below, shall apply to 
both CRS(s) and TS(s), unless otherwise stated. Unless otherwise stated, all essential 
requirements (ER) tests shall be undertaken at the nominal and extremes of power supply and 
environmental parameters and at maximum output power. RF power, spectrum and frequency 
measurements shall be undertaken at low, medium and high frequencies within the declared 
range of frequencies. These RF frequencies may be selected by remote control or otherwise. 

Central or remote stations incorporating integral antennas shall be provided with an 
appropriate coaxial or waveguide transition by the supplier in order to facilitate the 
measurements described. 

For tests where the simultaneous use of several TSs is necessary, then an arrangement 
similar to that shown figure 4 is required. To enable communication the traffic load may be 
simulated and facilities such as remote loop back may be used to route traffic through 
the system. 

 
Figure 4:  Test configuration for multiple terminal stations 
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4.2. Frequency bands and channel arrangements 

4.2.1. Channel plan 

In DS-CDMA systems the required channel spacing is determined by the chip rate. In 
the present document, the following example channel spacings have been defined (see table 1). 

Table 1: Channel spacing 

Channel spacing, MHz 5.0 10.0 15.0 

 Corresponding parameters for 3.5 MHz, 7 MHz and 14 MHz channel spacing may be 
found in EN 301 055. Further channel spacings are available by scaling proportionally all 
channel-related parameters in the standard. 

4.2.2. Duplex methods 

FDD or TDD duplex methods may be used. 

4.3. Compatibility requirements 

There is no requirement to operate the CS from one manufacturer with the TS and RS 
from another manufacturer.  

4.4. Transmission error performance 

The equipment covered by the present document should be designed to be able to meet 
the network performance requirements foreseen by ITU-R Recommendations F.697-2, local 
grade national portion (access or short haul) of the digital connection following the criteria 
defined in ITU-T Recommendation G.821.  

4.5. Environmental conditions 

ETS 300 019 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. 

4.5.1. Equipment within weather protected locations (indoor locations) 

The equipment intended for operation within temperature controlled locations or 
partially temperature controlled locations shall meet the requirements of ETS 300 019 classes 
3.1 and 3.2 respectively. 

Optionally, the more stringent requirements of ETS 300 019 classes 3.3 (Non 
temperature controlled locations), 3.4 (Sites with heat trap) and 3.5 (Sheltered locations) may 
be applied.  

4.5.2. Equipment for non weather-protected locations (outdoor locations) 

Equipment intended for operation in non-weather protected locations shall meet the 
requirements of ETS 300 019, class 4.1 or 4.1E. 

For systems supplied within a specific radio cabinets which gives full protection against 
precipitation, wind, etc. the ETS 300 019 classes 3.3, 3.4 and 3.5 may be applied also for 
equipment intended for operation in non-weather protected locations. 
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4.6. Power supply 

If the power supply operates at one or more nominal voltage ranges foreseen by ETS 
300 132, then the power supply interface shall be in accordance with the corresponding parts 
of that standard. For 230 VAC and 48 VDC the interfaces shall be in accordance with the 
characteristics foreseen by ETS 300 132 part 1 and part 2, respectively. 

Note: Some applications may require power supply voltage ranges that are not covered 
by ETS 300 132.  

4.7. Electromagnetic compatibility 

Fixed Service equipment shall operate under the conditions specified in EN 300 385. 

4.8. TMN interfaces 

TMN interface, if any, shall be in accordance with ITU-T Recommendation G.773.  

4.9. Synchronization of interface bit rates 

Systems employing digital interfaces shall include methods enabling internal and 
external synchronization to the network. Synchronization tolerance should meet the 
requirements of ITU-T Recommendations G.810 and G.703.  

4.10. Branching/feeder/antenna requirements 

4.10.1. Antenna port characteristics 

4.10.1.1 RF interface 

If the RF interface (points C and C' in figure 2) is accessible it shall be coaxial 50 Ω 
type. The connector shall conform with IEC 60169-3 or IEC 60339. 

4.10.1.2. Return loss 

If the RF is accessible (points C and C' in figure 2), the return loss at those points shall 
be more than 10 dB at the reference impedance.  

5. System parameters 

5.1. System capacity 

The system capacity parameter considered in the present document is the transmission 
capacity of the CS, which is the maximal payload bit rate transmitted over the air between a 
given CS and its associated remote stations (TSs and RSs). 

The system is intended for rural applications and as such is assumed to service 
telephone densities below 1 telephone per km2. 

Due to particular features of DS-CDMA, the system capacity is a free design parameter. 
However in order to define the performance of the system in the present document a 
maximum system loading shall be used. The manufacturer shall declare which class the 
equipment meets. The class will define the number of 64 kbit/s traffic channels that can co-
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exist within a single allocated radio channel with a Bit Error Rate (BER) lower than or equal 
to 10-6. Different classes of equipment against maximum system loading have been given in 
table 3 through table 8. 

Systems may use orthogonal (class A) or pseudo random (class B) code sequences. For 
both, the BER for a single traffic channel will degrade as the number of simultaneous traffic 
channels increases. Class A systems degrade only slightly because of implementation errors; 
class B systems degrade more quickly because all traffic channels interfere with each other as 
noise. Thus the capacity of a class B system will be significantly less than that of a class A 
system in a single cell environment but may, when deployed in a reuse environment, provide 
similar network capacity. 

5.1.1. Maximum System Loading (MSL) 

Manufacturers shall declare the MSL for a system. The system performance shall equal 
or exceed that given in table 3 through table 8 at the declared MSL. 

The minimum number of simultaneous traffic channels for class A and class B systems 
is given in table 2. For channel spacings 3.5 MHz, 7 MHz and 14 MHz, see EN 301 055. 

Table 2: Minimum number of simultaneous 64 kbits/s traffic channels 

Channel spacing → 5 MHz 10 MHz 20 MHz 

Class of operation ↓ 
Minimum number of 
simultaneous 64 kbit/s 
traffic channel 

Minimum number of 
simultaneous 64 kbit/s 
traffic channel 

Minimum number of 
simultaneous 64 kbit/s 
traffic channel 

A 20 40 60 

B 11 22 33 

Class A systems shall exceed the BER performance in table 3, table 4 and table 5 for 
the relevant radio channel spacing. 

Class B systems shall exceed the BER performance in table 6, table 7 and table 8 for the 
relevant radio channel spacing. 

Note 1: The nomenclature used for class of operation in table 3 through table 8 is 
derived from the declared number of 64 kbit/s users that can be supported under maximum 
loading conditions and on whether the system uses orthogonal (class A) operation or non 
orthogonal (class B) operation. 

Note 2: Table 3 through table 8 extend below the minimum allowed class of operation 
for information about performance under light loading conditions. 

Note 3: For systems that do not support exact multiples of 64 kbit/s traffic, the system 
must support at least the equivalent total traffic in bit/s e.g. a class A20 system must support 
at least 1.28 Mbit/s total traffic. When performing tests to verify the performance against 
table 3 through table 14 the total traffic carried by the system must not be less than the 
equivalent to the appropriate number of 64 kbit/s channels or users, e.g. an A20 system may 
be considered to be operating at its declared loading when carrying 9 x 144 kbit/s ISDN calls. 

Note 4: The RSL in table 3 through table 8 are the power per 64 kbit/s user and do not 
include any contribution due to the necessary signalling and synchronization overhead. 

Note 5: For channel spacings 3.5 MHz, 7 MHz and 14 MHz, see EN 301 055. 



TCN 68 - 237: 2006 

44 

Table 3: MSL - class A 5 MHz channel 

RSL (dBm per 64 kbit/s user) at BER 
Class of operation Number of 64 kbit/s user 

10-3 10-6 

 2 -103 -101 

 4 -103 -101 

 6 -103 -101 

 8 -102 -100 

 10 -102 -100 

 12 -102 -100 

 14 -101 -99 

 16 -101 -99 

 18 -101 -99 

A20 20 -100 -98 

A22 22 -100 -98 

A24 24 -99 -97 

A26 26 -98 -96 

A28 28 -98 -96 

A30 30 -97 -95 

Table 4: MSL - class A 10 MHz channel 

RSL (dBm per 64 kbit/s user) at BER Class of 
operation 

Number of 
64 kbit/s user 10-3 10-6 

 4 -103 -101 

 8 -103 -101 

 12 -103 -101 

 16 -102 -100 

 20 -102 -100 

 24 -102 -100 

 28 -101 -99 

 32 -101 -99 

 36 -101 -99 

A40 40 -100 -98 

A44 44 -100 -98 

A48 48 -99 -97 

A52 52 -98 -96 

A56 56 -98 -96 

A60 60 -97 -95 
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Table 5: MSL - class A 15 MHz channel 

RSL (dBm per 64 kbit/s user) at BER 
Class of operation 

Number of 
64 kbit/s user 10-3 10-6 

 6 -103 -101 

 12 -103 -101 

 18 -103 -101 

 24 -102 -100 

 30 -102 -100 

 36 -102 -100 

 42 -101 -99 

 48 -101 -99 

 54 -101 -99 

A60 60 -100 -98 

A66 66 -100 -98 

A72 72 -99 -97 

A78 78 -98 -96 

A84 84 -98 -96 

A90 90 -97 -95 

Table 6: MSL - class B 5.0 MHz channel 

RSL (dBm per 64 kbit/s user) at BER Class of 
operation 

Number of 
64 kbit/s user 10-3 10-6 

 1 -103 -101 

 2 -103 -101 

 3 -103 -101 

 4 -102 -100 

 5 -102 -100 

 6 -102 -100 

 7 -101 -99 

 8 -101 -99 

 9 -101 -99 

 10 -100 -98 

A11 11 -100 -98 

A12 12 -99 -97 

A13 13 -98 -96 

A14 14 -98 -96 

A15 15 -97 -95 

B16 16 -96 -94 

B17 17 -96 -94 

B 18 18 -96 -94 
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RSL (dBm per 64 kbit/s user) at BER Class of 
operation 

Number of 
64 kbit/s user 10-3 10-6 

B 19 19 -95 -93 

B20 20 -95 -93 

B21 21 -94 -92 

B22 22 -94 -92 

B23 23 -93 -91 

B24 24 -93 -91 

B25 25 -92 -90 

B26 26 -92 -90 

B27 27 -91 -89 

B28 28 -91 -89 

B29 29 -90 -88 

B30 30 -90 -88 

Table 7: MSL - class B 10 MHz channel 

RSL (dBm per 64 kbit/s user) at BER 
Class of operation 

Number of 
64 kbit/s user 10-3 10-6 

 2 -103 -101 

 4 -103 -101 

 6 -103 -101 

 8 -102 -100 

 10 -102 -100 

 12 -102 -100 

 14 -101 -99 

 16 -101 -99 

 18 -101 -99 

 20 -100 -98 

B22 22 -100 -98 

B24 24 -99 -97 

B26 26 -98 -96 

B28 28 -98 -96 

B30 30 -97 -95 

B2 32 -96 -94 

B34 34 -96 -94 

B36 36 -96 -94 

B38 38 -95 -93 

B40 40 -95 -93 

B42 42 -94 -92 

B44 44 -94 -92 

B46 46 -93 -91 
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RSL (dBm per 64 kbit/s user) at BER 
Class of operation 

Number of 
64 kbit/s user 10-3 10-6 

B48 48 -93 -91 

B50 50 -92 -90 

B52 52 -92 -90 

B54 54 -91 -89 

B56 56 -91 -89 

B58 58 -90 -88 

B60 60 -90 -88 

Table 8: MSL - class B 15 MHz channel 

RSL (dBm per 64 kbit/s user) at BER 
Class of operation 

Number of 
64 kbit/s user 10-3 10-6 

  -103 -101 

 6 -103 -101 

 9 -102 -100 

 12 -102 -100 

 15 -101 -99 

 18 -101 -99 

 21 -100 -98 

 24 -100 -98 

 27 -100 -98 

 30 -99 -97 

B33 33 -99 -97 

B36 36 -98 -96 

B39 39 -98 -96 

B42 42 -97 -95 

B45 45 -97 -95 

B48 48 -96 -94 

B51 51 -96 -94 

B54 54 -95 -93 

B57 57 -95 -93 

B60 60 -94 -92 

5.2. Round trip delay 

The round trip delay for a 64 kbit/s traffic channel shall not exceed 20 ms. 

Longer round trip delays may result at other bit rates and when using speech coding at 
rates lower than 64 kbit/s. In order to guarantee that the delay, introduced by the system into 
the transmission network does not degrade the quality of the telephone communication, 
compliance to ITU-T Recommendation G.131 shall be ensured. 

5.3. Transparency 

The system shall be fully transparent: the network node and the subscriber 
equipment (points F and G in figure 1) communicate with each other without being aware 
of the radio link. 



TCN 68 - 237: 2006 

48 

5.4. Voice coding methods 

One of the following coding methods should be used: 

- 64 kbit/s CCITT Recommendation G.711; 
- 32 kbit/s ITU-T Recommendation G.726 ; 
- 16 kbit/s ITU-T Recommendation G.728; 
- 8 kbit/s ITU-T Recommendation G.729;  
- 5.3 kbit/s to 6.3 kbit/s ITU-T Recommendation G.723.1. 
Other voice coding methods may be employed if the quality, (measured for example in 

Quantization Distortion Units (QDU) or Mean Opinion Score (MOS) shall be equivalent to 
the above. 

5.5. Transmitter characteristics 

5.5.1. Transmitter output power 

Limit 
The maximum mean transmitter output power (average, for CRS, RS and TS) shall not 

exceed +43 dBm. Care shall be taken that the system EIRP defined in the Radio Regulations 
is not exceeded. 

Objective 
Verify that the highest average RF output power measured during a transmission burst 

at reference point B' or C' (figure 5) is within the supplier's declared value, plus/minus the 
standard tolerance, and does not exceed the standard maximum value. 

Test Instruments 

- Average Power Meter or an appropriate alternative. 

Test Configuration 

 

Figure 5: Test configuration for maximum RF output power 

A calibrated directional coupler is inserted at reference point B' in the test configuration 
of figure 5. The transmitter may be operated in a single ended stand alone configuration if the 
support hardware and software can be used to ensure a set of typical signals at the maximum 
output power.  

Measurement procedures for transmitter characteristics in the CRS → TS direction: 

For the purposes of the tests below, the equipment (CRS) shall provide the maximum 
output power stated by the supplier, or another output power appropriate to the applied test. 
The CRS is modulated with the number of traffic channels N corresponding to the class of 
operation declared by the supplier. 
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Each traffic channel shall provide an output power equal to 1/N of the maximum output 
power, reduced by the power in any signalling and synchronization channels, declared by the 
supplier. 

Note: To support the power level measurements, it may be useful to include two 
definitions: 

Average Power: 
- The in-phase (dissipative) component of the instantaneous complex product of voltage 

and current, averaged over a sequence of cycles of the wave. 
Maximum Average Power:  
- The highest value of average power. 

Test Procedure 

With the transmitter power level set to maximum, the average output power of the 
transmitter at point B' or C' is to be measured. The number of traffic channels (N) shall 
correspond to the class of operation declared by the supplier. All systems should be tested at 
3 frequencies; top, middle and bottom frequencies of the available range. 

Measurement procedures for transmitter characteristics in the TS → CRS direction: 

For the purposes of the tests below, the equipment (TS) shall provide the maximum 
output power stated by the supplier. 

Test Configuration 

A calibrated directional coupler is inserted at reference point D in the test configuration 
of figure 4. 

Test Procedure 

The TS transmitter is modulated with a PRBS signal. The output power of the TS at 
point B' or C' (figure 5) shall not exceed the maximum output power specified by the relevant 
standard. All systems should be tested at 3 frequencies: top, middle and bottom frequencies 
of the available range.  

5.5.1.1. Minimum RF output power 

Objective 
Verify that the minimum RF output average power of equipment, fitted with power 

control circuitry, measured at reference point B' or C' (figure 5) is within the specified limit 
of the declared value. 

Test Instruments 
As for maximum power test. 

Test Configuration 
As for maximum power test. 

Test Procedure 
With the transmitter power level set to minimum the transmitter output at B' or C' (see 

figure 5) is to be measured. All systems should be tested at 3 frequencies; top, middle and 
bottom frequencies of the available range. 
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5.5.2. Automatic Transmit Power Control (ATPC) 

Limit 

Equipment with ATPC will be subject to manufacturer declaration of the ATPC range 
and related tolerances. Testing shall be carried out with output level corresponding to: 

- ATPC set manually to a fixed value for system performance; 
- ATPC set at maximum provided output power for Tx performance. 
Objective 

When ATPC is implemented, the control loop is to be checked for satisfactory 
operation i.e. Tx output power is related to the input level at the far receiver. 

Test Instruments 

As for maximum power test. 

Test Configuration (Automatic): 

 

 
Figure 6:  Test configuration for 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. The transmitter output level is measured at point B'. 

Attenuator B (figure 6), initially set to produce the minimum transmitter output level is 
to be adjusted 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. The test is to be repeated to verify that the automatic power control 
performance, between maximum transmitter power and minimum transmitter power meets 
the standard. 

5.5.2.1. Remote Transmit Power Control (RTPC) 

Equipment with RTPC be subject to manufacturer declaration of the RTPC range and 
related tolerances. Testing shall be carried out with output 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. 



51 

- RF spectrum mask will be verified at three points (lower, medium and upper part of 
the frequency band envisaged), if applicable. 

Where remote transmit power control is an available management function (e.g. for 
re-configuring networks) it is to be checked and recorded during the transmitter output 
power test. 

Repeat tests of subclauses 5.5.1 and 5.5.1.1 with remote transmit power control. 

The maximum power shall not exceed that applied in subclause 5.5.1 as an essential 
requirement. 

5.5.3. RF spectrum mask 

Limit 
The spectrum mask is given in Figure 7. No allowance is made for frequency tolerance. 

The transmitted output power spectrum is defined as the spectrum when modulated with 
a test data signal that simulates a system operating under maximum system loading 
conditions. 

The spectrum measurement shall be performed at point C' of the RF system block 
diagram Figure 2. It shall be performed with the maximum hold function and settings in table 
9 on the spectrum analyser selected. 

The reference level of the output spectrum means that the 0 dB level is the top of the 
modulated spectrum, disregarding residual carrier. 

Table 9: Spectrum analyser settings  

Resolution BW Video BW Sweep time 

30 kHz 300 Hz 10 s 

 

Figure 7: DS-CDMA spectrum mask normalized for channel spacing 
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Table 10: Channel spacing against spectrum mask reference points 

Relative 
level → 

Point A 
0 dB 

Point B 
-25 dB 

Point C 
-25 dB 

Point D 
-45 dB 

Point E 
-45 dB 

Channel 
spacing ↓ 

0.5 x Channel 
spacing 

0.8 x Channel 
spacing 

1.0 x Channel 
spacing 

1.5 x Channel 
spacing 

2.5 x Channel 
spacing 

5 2.5 MHz 4 MHz 5 MHz 7.5 MHz 12.5 MHz 

10 5 MHz 8 MHz 10 MHz 15 MHz 25 MHz 

15 7.5 MHz 12 MHz 15 MHz 22.5 MHz 7.5 MHz 

 Note: For channel spacings 3.5 MHz, 7 MHz and 14 MHz, see EN 301 055. 

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

Objective 

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

Test Instruments 

- Spectrum Analyser; 

- Plotter; 

- Pattern generator/bulk call generator. 

Test Configuration 

 

Figure 8: Test configuration for spectrum mask 

A calibrated directional coupler is inserted at reference point B' or C' in the test 
configurations of figure 8 or 4 as appropriate if the equipment cannot be operated in single-
ended configuration. 

Measurement procedure for spectrum mask in the CRS → TS direction 

Test Procedure 
The measurement shall be made with a suitable Spectrum Analyser connected to the 

transmitter port via a suitable attenuator. 
Where practicable, RF spectrum mask measurements are to be conducted at the lowest, 

mid-band and highest channel of the unit under test. 

With the CRS transmitter modulated with a test signal corresponding to the class of 
operation declared by the supplier, the signal spectrum at point B' (C') in figure 8 is observed 
via the directional coupler port or antenna port on a spectrum analyser and plotted. The 0 dB 
level is set to the top of the modulated spectrum ignoring any residual carrier. Where not 
otherwise specified, the spectrum analyser settings shown in table 11 should be used for 
this test.  
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Measurement procedure for spectrum mask in the TS → CRS direction 

Test Procedure 

The transmitter of one TS is modulated with a PRBS generator test signal. The signal 
from the directional coupler or antenna port shall be observed on a spectrum analyser and 
plotted. The 0 dB level is set to the top of the modulated spectrum. Where not otherwise 
specified, the spectrum analyser settings shown in table 11 should be used for this test. 

Table 11: Spectrum Analyser settings for RF Power Spectrum Measurement 

Channel spacing, MHz < 1.75 1.75 to 20 > 20 

Centre frequency Actual Actual Actual 

Sweep width, MHz Note Note Note 

Sweep time Auto Auto Auto 

 IF bandwidth, kHz 30 30 100 

Video bandwidth, kHz 0.1 0.3 0.3 

Note: 5 × channel spacing < sweep width < 7 × channel spacing. 

5.5.4. Radio frequency tolerance 

Limit 

Radio frequency tolerance should, in principle, meet the achievable requirement of 
ITU-R Recommendation SM.1045-1, as defined for fixed stations in the appropriate band, 
however, a frequency tolerance up to ±20 ppm is still appropriate and may be agreed with the 
administration concerned. 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. 

Objective 

To verify the transmitter output frequency is within the limits specified in the relevant 
standard. Where transmitters cannot be placed in the CW condition the supplier is to seek an 
agreement with the accredited laboratory on the frequency accuracy test method. Options 
which may be considered include zero bearers, modified software to reduce modulation and 
measuring the carrier breakthrough with a minimum number of bearers. 

Note: For systems that do not shut down on loss of synchronization, frequency 
accuracy should also be measured in the non-synchronized condition. 

The supplier has to declare the method by which the CRS and the TS are synchronized. 

 Test Instruments 

- Typically Frequency Counter 

Test Configuration 

 

Figure 9: Test configuration for frequency accuracy 
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Test Procedure 

The transmitter is to be operated in the CW condition and frequency measurements 
conducted on the channel previously selected by the test house. Where this cannot be done 
other procedures would be acceptable with the agreement of the Type Approval Laboratory. 
The measured frequency is to be within the tolerance stated in the relevant standard. 

All systems should be tested at 3 frequencies (high, medium and low).  

5.5.5. Spurious emissions 

Limit 

According to CEPT/ERC Recommendation 74-01 the spurious emissions are defined as 
emissions at frequencies which are removed from the nominal carrier frequency more than 

±250% of the channel separation. Outside the band of ±250% of the relevant channel 
separation (CS), the Fixed Service radio systems spurious emission limits defined by 
CEPT/ERC Recommendation 74-01 together with the frequency range to consider for 
conformance measurement, shall apply at reference point C. 

Objective 

To verify that any spurious emissions generated by the transmitter, [including the 
spectral lines at the symbol rate if stated in the standard, 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 of which 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 

- Spectrum Analyser; 

- Spectrum Analyser Mixer Units - as required; 

- Plotter; 

- Pattern generator / bulk call generator.  
Test Configuration 

 

Figure 10:  Test configuration for conducted antenna port spurious emissions 
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Test Procedure 
The transmitter output port shall be connected to 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, a 
suitable mixer will be required. 

The transmitter is to be operated at the supplier's 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. 

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 standard. 

Note 2: Measurement of spurious emission levels from equipment operating in the CW 
condition should be carried out 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 are imprecise compared to conducted 
measurements. Therefore where equipment is normally fitted with an integral antenna, the 
supplier shall make provision for connection to a standard waveguide or coaxial 50 Ω 
termination. 

Note 4: The RF conducted signal shall be measured into a 50Ω coaxial line to the 
spectrum analyser for all frequencies below the operating frequency if below 26.5 GHz. This 
is to prevent any external waveguide acting as a high pass filter.  

5.6. Receiver characteristics 

5.6.1. Input level range 

Limit 
Table 12 defines, for the appropriate receiver type and a single DS-CDMA signal, the 

dynamic range above the receiver threshold level defined in table 13, for which the BER shall 
be 10-3 or less. 

Note: The input level range for receivers facing terminal stations is lower because of 
the use of ATPC. 

Table 12: Input level range 

Terminal station 60 dB 

Repeater station (facing central station) 60 dB 

Repeater station (facing terminal station) 60 dB 

Central station 20 dB 

Objective 

To verify that the receiver meets the BER criteria, given in the relevant specification, 
over a defined range of receiver input levels. 

See subclause 5.7.1 (Dynamic level range). 
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5.7. System performance 

5.7.1. Dynamic level range 

Limit 

For repeater stations (facing terminal stations) and central stations the overall dynamic 
level range shall be equal to or greater than 60 dB. 

Objective 

To verify that the system, with ATPC operating (where applicable) meets the BER 
criteria, given in the relevant specification, over a defined range of input levels. 

Test Instruments 

- Power Sensor and Meter; 

- Pattern Generator/Error Detector. 

Test Configuration 

 

Figure 11:  Test configuration for Dynamic level range 

Test Procedure 

Transmission direction CRS → TS: The procedure for determining the threshold level 

(referred to point C in figure 11) is described in subclause 5.7.2. In order to determine the 
dynamic range of the TS receiver, the received signal level is increased in steps of no greater 
than 10 dB up to the limit stated in the standard by adjusting the attenuation in the path AB 
(figure 4). The measured BER should not rise above 10-3 for each setting of the attenuator.  

Transmission direction TS → CRS: The procedure for determining the threshold level 

(referred to point C in figure 11) is described in subclause 5.7.2. In order to determine the 
dynamic range of the CRS receiver, the received signal level is increased in steps of no 
greater than 10 dB up to the limit stated in the standard by adjusting the attenuation in the 
path CD (figure 4). The measured BER should rise above below 10-3. 

Note: When the baseband interface precludes the use of a BER detector, e.g. in a packet 

data system, another measure of error performance may be specified by the supplier provided 
that its numerical equivalence to the BER test can be shown.  
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5.7.2. BER as a function of RSL 

Limit 

For a single CDMA signal receiver BER thresholds (dBm) referred to point C of the RF 
block diagram (see figure 2 ) for a BER of 10-3 and 10-6 shall be equal to or lower than those 
stated in table 13. These values do not include any contribution due to the necessary 
signalling and synchronization overhead. 

Table 13: BER performance thresholds 

User bit rate, kbit/s RLS for BER 10-3, dBm RLS for BER 10-6, dBm 

64 -103 -101 

5.7.2.1. Measurement procedure for BER performance in the direction CRS → TS for a single 
traffic channel.  

Objective 

To verify that the received signal levels versus BER thresholds are within the limits 
specified, (at a minimum of two BER levels), in the relevant standard. 

Test instruments 

- Pattern generator(s)/bulk call generator; 

- Bit error rate detector; 

- Power sensor and meter. 

Test Configuration 

 

Figure 12: Test configuration for BER as a function of RSL 

The test configuration is as shown in figure 12. A calibrated coupler or a suitable 
splitter is inserted at reference point A in the test configuration of figure 4. 

Test Procedure 

To measure the BER performance of a single traffic channel as specified in the relevant 
standard, one TS is used in the test configuration shown in figure 4. The CRS is modulated 
with a PRBS test signal (as specified in the relevant standard) from a pattern generator. The 
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attenuation in path A - B is adjusted such that the signal level at point C (figure 12) is as 
specified in the standard. For this received signal level the measured BER at the TS shall be 
10-3 or lower. 

Repeat the above procedure for a BER of 10-6. 

5.7.2.2. Measurement procedure for loaded BER performance in the direction CRS → TS 

Objective 

To verify that the received signal levels versus BER thresholds are within the limits 
specified, (at a minimum of two BER levels), in the relevant standard. 

Test Instruments 

- Pattern generator(s) / bulk call generator; 

- Bit error rate detector; 

- Power sensor and meter. 

Test Configuration 

The test configuration is as shown in figure 12. A calibrated directional coupler or a 
suitable splitter is inserted at reference point A in the test configuration of figure 4. 

Test Procedure 

To measure the BER performance of a fully loaded system (as specified in the relevant 
standard), one TS is used in the test configuration shown in figure 4. The CRS is modulated 
with a test signal representing traffic corresponding to class of operation declared by the 
supplier. The attenuation in path A-B is adjusted such that the RSL at point C (figure 12) is as 
specified in the standard. For this RSL the measured BER at the TS shall be 10-3 or lower. 

Repeat the above process for a BER of 10-6. 

5.7.2.3. Measurement procedure for BER performance for a single traffic channel in the 
direction TS → CRS 

Objective 

To verify that the received signal levels versus BER thresholds are within the limits 
specified, (at a minimum of two BER levels), in the relevant standard. 

Test instruments 
- Pattern generator / bulk call generator; 

- Bit error rate detector; 

- Power sensor and meter. 

Test Configuration 
The test configuration is shown in figure 12. 

Test Procedure 

To measure the BER performance of a single traffic channel as specified in the 
standard, one TS is used in the test configuration shown in figure 12. The TS transmitter is 
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modulated with a PRBS test signal (at a bit rate specified in the relevant standard) from a 
pattern generator. The attenuator is adjusted such that the RSL level at point C (figure 12) is 
at a level specified in the standard. The measured BER at the CRS shall be 10-3 or lower. 

Repeat the above process for a BER of 10-6. The minimum signal level at reference 
point C shall be at a level specified in the standard. 

5.7.2.4. Measurement procedures for BER performance in the direction TS → CRS for a 
loaded system 

Objective  
To verify that the received signal levels versus BER thresholds are within the limits 

specified, (at a minimum of two BER levels), in the relevant standard the system is loaded 
with traffic as declared by the supplier. 

Test Instruments 
- Pattern generator(s) / bulk call generator; 
- Bit error rate detector; 
- Power sensor and meter. 

Test Configuration 
The test configuration is shown in figure 4.  
Test Procedure 
To measure the BER performance of a single traffic channel when the CRS is loaded 

with traffic signals as declared by the supplier, one TS is used in the test configuration of 
figure 4. The TS transmitter is modulated with a PRBS test signal at a bit rate specified in the 
standard. The CRS is loaded with traffic (as declared by the supplier) from additional TS's 
(minimum of 4). The attenuation in the path CD is adjusted such that the RSL at point C is at 
the level specified in the standard. The measured BER shall be 10-3 or lower.  

Repeat the above process for a BER of 10-6. 

5.7.2.5. Equipment background BER 

Objective 
To verify that the equipment background BER is below the value specified in the 

relevant standard. 
Test Instruments 
- Pattern Generator/Error Detector; 
- Power Meter. 

Test Configuration 

 
Figure 13:  Test configuration for background BER 
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Test Procedure 

Follow the test procedure described in subclause 5.7.2.4. The signal level into the 
receiver is adjusted to n dB (where n is half of the declared dynamic range) above the 
threshold, and the test is run for a sufficient duration to demonstrate compliance with the 
relevant standard performance requirements. 

5.7.3. Interference sensitivity (external) 

The following test procedures shall be used for measuring interference sensitivities in 
both the CRS to TS and TS to CRS directions. 

5.7.3.1. Co-channel interference 

Limit 

All receive signal levels and interference level measurements are referred to point C of 
the system block diagram, given in figure 2. 

The limits of co-channel interference for uncorrelated, like-modulated signals shall be 
as in table 14. 

For a declared loading of N signals applied to the receiver each at a level greater by 1 or 
3 dB than the relevant level specified in table 13 an applied additional co-channel interferer 
with un-correlated, like modulation in the same bandwidth at the relevant level specified in 
table 14 shall not cause the BER to exceed the relevant specified figure. For channel spacings 
3.5 MHz, 7 MHz and 14 MHz, see EN 301 055. 

Table 14: Co-channel sensitivity 

BER 10-6 

Threshold degradation → 1 dB 3 dB 

Channel spacing, MHz ↓ Interference level, dBm Interference level, dBm 

5 -110 -104 

10 -107 -101 

15 -105 -99 

Objective 

The objective is to verify co-channel interference sensitivity of the system to the levels 
as stated in the relevant standard. 

Maximum (Nx 64 kbit/s) channel loading in TS's → CRS direction: 

Test Instruments 

- 2 Bit pattern generators / bulk call generator; 

- Bit error rate detector; 

- Power sensor and meter.  

Test Configuration 

For co-channel interference sensitivity assessment the test configuration shown in 
figure 14 is used. A calibrated directional coupler is inserted at reference point C in order to 
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allow injection of co-channel interference signal. Note that the interfering signal should be as 
specified in the standard. 

 

Figure 14: Test configuration for Co-channel interference sensitivity - external 

Test Procedure 

An appropriate number of TS's are used to load the system to the supplier's declared 
system loading (in terms of the number of traffic channels, N). The signal level into the 
receiver is adjusted to the level stated in the standard. 

The attenuation in path CD is reduced by the amount stated in the standard. Modulating 
a supplementary TS transmitter with a different spreading sequence at the same frequency as 
all of the TS's in the victim system generates co-channel interference. Adjusting the 
attenuation in its path then increases the level of the interfering signal until the signal level of 
the interferer at reference point C is at the level stated in the standard. 

The measured BER shall be better or equal to that stated in the standard. 

Maximum (Nx 64 kbit/s) channel loading in CRS → TS direction: 

Test Instruments 

- 2 Bit pattern generators; 

- Bit error rate detector; 

- Power sensor and meter; 

- Bulk call generator. 

Test Configuration 

For co-channel interference sensitivity assessment the test configuration shown in 
figure 4 is also used. A calibrated directional coupler is inserted at reference point B in order 
to allow injection of co-channel interference signal. 

Test Procedure  

The CRS transmitter is modulated with a test signal corresponding to the maximum 
system load declared by the supplier. The signal level into the receiver is adjusted to the level 
stated in the standard. 
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An appropriate number of TS's (minimum of 4) are used to load the system to the 
supplier's declared maximum system loading (in terms of the number of traffic channels, N). 
The signal level into the receiver is adjusted to the level stated in the standard. 

The attenuation in path AB is reduced by the amount stated in the standard. Co-channel 
interference is generated by modulating a separate CRS transmitter with a different spreading 
sequence on the same frequency as the victim system. 

The interfering signal is then increased by decreasing the attenuation in its path until 
the signal level of the interferer at reference point C is at the level stated in the standard. The 
measured BER should be better or equal to that stated in the standard. 

5.7.3.2. Adjacent channel interference 

Limit 

All receive signal levels and interference level measurements are referred to point C of 
the system block diagram, given in figure 2. 

The limits of adjacent channel interference for an uncorrelated, like-modulated signal 
shall be as in table 15. For a declared loading of N signals applied to the receiver, each at a 
level greater by 1 or 3 dB than the relevant level specified in table 13 an applied additional 
adjacent channel interferer with un-correlated like-modulation in the same bandwidth at the 
relevant signal level specified in table 15 shall not cause the BER to exceed the relevant 
specified value. For channel spacings 3.5 MHz, 7 MHz and 14 MHz, see EN 301 055. 

Table 15: Adjacent channel sensitivity 

BER 10-6 

Threshold degradation → 1 dB 3 dB 

Channel spacing, MHz ↓ Interference level, dBm Interference level, dBm 

5 -94 -88 

10 -91 -85 

15 -89 -83 

Objective 

The objective is to verify that adjacent RF channel interference sensitivity is as stated in 
the relevant standard. 

Maximum (Nx 64 kbit/s) channel loading in TS's → CRS direction: 

Test Instruments 

- 2 Bit pattern generators / bulk call generator; 

- Bit error rate detector; 

- Power sensor and meter. 

Test Configuration 

For adjacent channel interference sensitivity assessment the test configuration shown in 
figure 14 is used. A calibrated directional coupler is inserted at reference point C in order to 
allow injection of adjacent channel interference signal. 
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Test Procedure 

An appropriate number of TS's (minimum of 4) are used to load the system to the 
supplier's declared maximum system loading (in terms of the number of traffic channels, N). 
The signal level into the receiver is adjusted to the level stated in the standard. 

The attenuation in path CD is reduced by the amount stated in the standard. Adjacent 
channel interference signal is generated by modulating a separate TS transmitter with a 
different spreading sequence on the adjacent channel frequency as all of the TS's in the victim 
system. 

The interfering signal is then increased by decreasing the attenuation in its path until 
the signal level of the interferer at the reference point C is at the level stated in the standard. 

The measured BER shall be better or equal to that stated in the standard. 

Maximum (Nx 64 kbit/s) channel loading in CRS → TS direction: 

Test Instruments 

- 2 Bit pattern generators; 

- Bit error rate detector; 

- Power sensor and meter; 

- Bulk call generator. 

Test Configuration 

For adjacent channel interference sensitivity assessment the test configuration shown in 
figure 14 is used. A calibrated directional coupler is inserted at reference point B in order to 
allow injection of adjacent channel interference signal. 

Test Procedure 

The CRS transmitter is modulated with a test signal corresponding to the maximum 
system load declared by the supplier. The signal level into the receiver is adjusted to the level 
stated in the standard. 

The attenuation in the path AB is reduced by the amount stated in the standard. 
Adjacent channel interference is generated by modulating a separate CRS transmitter with a 
different spreading sequence on the adjacent channel frequency to the victim system. 

The interfering signal is then increased by adjusting the attenuation in its path until the 
signal level of the interferer at the reference point C is at the level stated in the standard. 

The measured BER shall be better or equal to that stated in the standard. 

5.7.4. CW interference 

Limit 

For a receiver operating at the RSL specified in subclause 5.6.1 for 10-6 BER threshold, 
the introduction of a CW interferer at a level of +30 dB with respect to the wanted signal and 
at any frequency up to 26 GHz, excluding frequencies either side of the wanted frequency up 
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to 450% of the channel spacing, shall not result in a BER greater than 10-5. This is considered 
equivalent to a 1 dB degradation of the 10-6 BER threshold. 

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 

- Pattern Generator; 

- Error Detector; 

- Signal Generator; 

- Power Sensor and Meter. 

Test Configuration 

 

Figure 15: Test configuration for CW spurious interference 

Test Procedure 

This test method applies for TS and CRS receivers. 

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 to set the 
signal level to that specified in the standard. Calculate and record the receiver level (dBm). 

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. 

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 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 re-checked 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 unless otherwise stated 
in the standard. 
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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's exclusion band. 

Note 3: If the total sweep time makes the test very time consuming, it may be 
acceptable to calibrate the level of the CW spurious interferer at (x + 3) dB and look for an 
increased maximum BER (e.g.: 10-3 instead of 10-6). If the increased maximum BER limit is 
exceeded at any points then a slower sweep shall be performed across those frequency points 
with the CW interferer calibrated to x dB and the lower BER requirement. Either requirement 
may be met for any frequency point. 

6. Types of interfaces at the subscriber equipment and the network exchange 

Table 16 lists a range of interfaces for various voice and data services. At least one of 
these interfaces shall be implemented in a Point-to-Multipoint (P-MP) system covered by the 
standard. 

Table 16:  Types of interfaces/ranges 

Interface Proposed standards 

User equipment interfaces 

Analogue (2 wire) ITU-T Recommendation Q.552 /EG 201 188 

Analog (4W + E&M) ITU-T Recommendation Q.553 

Digital data port ITU-T Recommendation G.703 series H, X and V 

ISDN basic rate S interface ETS 300 012 

ISDN basic rate U interface ITU-T Recommendation G.961 

CSMA/CD Ethernet Interface  ISO/IEC 8802-3 

Network interfaces 

2 Mbit/s ITU-T Recommendation G.70 

Analog (2 wire) ITU-T Recommendation Q.552 /EG 201 188 

Analog (4w + E&M) ITU-T Recommendation Q.553 

Digital data port ITU-T Recommendation G.703 series H, X and V 

ISDN basic rate S interface ETS 300 012 

ISDN + Analog subscribers + leased lines 2 
Mbit/s Interface 

ITU-T Recommendation G.964 V5.1 

ITU-T Recommendation G.965 V5.2 

EN 300 324 

EN 300 47 

ISDN basic rate U interface ITU-T Recommendation G.961 

 CSMA/CD Ethernet Interface  ISO/IEC 8802-3 

 

 


