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LOI NOI PAU

Tiéu chudn Nganh TCN 68 - 234: 2006 “Thiét bi vi ba s6 SDH diém - diém dai tan
t6i 15 GHz - Yéu cau ky thuat” dugc xay dung trén co sO chap thuan 4p dung yéu cau ky
thuat cta céc tieu chuan EN 301 751 V1.2.1 (2002-11); EN 300 234 V1.3.2 (2001-11); EN
301 277 V1.2.1 (2001-02); EN 301 126-1 V1.1.2 (1999-09); EN 300 833 V1.4.1 (2002-11)
ctia Vién Tiéu chudn Vién thong chau Au (ETSI).

Tiéu chuan Nganh TCN 68 - 234: 2006 do Vién Khoa hoc K§ thuat Buu dién (RIPT)
bién soan theo dé nghi cia Vu Khoa hoc - Cong nghé va duogc ban hanh kém theo Quyét dinh
s6 27/2006/QD-BBCV T ngay 25 thang 7 nam 2006 cua Bo truéng Bo Buu chinh, Vién thong.

Tiéu chuén Nganh TCN 68 - 234: 2006 dugc ban hanh dudi dang song ngit (ti€ng Viét
va tiéng Anh). Trong trudng hgp c6 tranh chip vé cach hiéu do bién dich, ban ti€ng Viét dugc
ap dung.

VU KHOA HOC - CONG NGHE
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THIET BI VI BA SO SDH PIEM - PIEM DAI TAN TOI 15 GHz
YEU CAU KY THUAT

(Ban hanh kém theo Quyét dinh s6 27/2006/QP-BBCVT ngay 25/7/2006
cua Bo trudng Bo Buu chinh, Vién thong)

1. Pham vi ap dung

Tiéu chuin nay bao gom cdc yéu cau ky thuat thiét yéu va phuong phap do kiém d6i véi
thi€t bi vi ba s6 SDH di€m - diém ¢6 t6c do truyén dan STM-1 va 4xSTM-1 (STM-4) & cédc
bang tan nhé hon hoac bang 15 GHz.

Tiéu chudn nay dugc str dung 1am co s& cho viéc ching nhan hop chuén thiét bi.
2. Tai liéu tham chiéu chudn

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

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

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

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

[5] ETSI EN 300 833 (VI1.4.1) (2002-11): "Fixed Radio Systems; Point-to-point

antennas; antennas for point-to-point fixed radio systems operating in the frequency band
3 GHz to 60 GHz".

3. Pinh nghia, ky hiéu va chir viét tit
3.1 Pinh nghia

Bang tan vo tuyén duoc phan bo: Viéc phan bd (bang tan) trong bang phan b tin s6
ctia mot bang tan cho trudc dé sir dung cho mot hodc nhiéu dich vu thong tin vo tuyén mit
dat hoac khong gian, hoac dich vu thién van vo tuyén trong nhiing diéu kién xdc dinh.

Chii thich: Thuat ngit nay ciing dugc ap dung cho bing tin lién quan (theo Thé 1€ Vo
tuyén dién, Gio-ne-vo 2001, diéu khoan S1.16).

Diéu khién cong suat phat tu dong (ATPC): Chiic niang diéu khién cong suat dong dé
phat cong sudt cuc dai chi trong trudng hop c6 tic dong clia pha dinh sau; bang cach d6 giam
duoc nhiéu trong hau hét thoi gian va mdy phat 1am viéc 6 ch€ do tuyén tinh cao hon.
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Chii thich: Khi chic nang nay dugc st dung, cong suit mdy phat duoc thay doi linh
hoat boi mdy thu ddu xa va theo diéu kién truyén dan. Vé nguyén ly, khi st dung ATPC, ¢6
thé xdc dinh duogc 3 mic cong suét khac nhau:

- Cong suat kha dung cuc dai (chi phat trong diéu kién c6 pha dinh sau).

- Cong sudt danh dinh cuc dai (c6 thé st dung thuong xuyén khi ATPC bi ngit). Can
luu ¥ day 1a cong suét “danh dinh cta thi€t bi” va khong nén nham 1an véi “mic danh dinh
thiét 1ap theo timg chang” do co quan phoi hop tan s6 thiét 1ap, cudi cling thu dugc thong qua
cac bo suy hao RF thu dong hodc chiic nang RTPC.

- Mitic cong suét danh dinh cuc dai va cong suat kha dung cuc dai c6 thé bing nhau,
hoic trong trudng hop diéu ché nhiéu trang thai, cong suit kha dung cuc dai c6 thé duoc sir
dung dé€ tang cong sudt phat (mat tuyén tinh nhung tang do du phong pha dinh néu cic diéu
kién pha dinh gay giam RBER mong muo6n). Cac du bao chi tiéu thuong duoc thuc hién véi
“cong suat kha dung” 16n nhat.

- Cong suat cuc tiéu (dugc st dung trong diéu kién khong c6 pha dinh).

biéu kién moi truong: Pham vi di€u kién moi trudong ma thiét bi thuoéc pham vi cta
tiéu chudn nay buoc phai tuan tha.

Cong suat kha dung cuc dai: Xem “Diéu khién cong suat phat tu dong (ATPC)”.

Cong suat danh dinh cuc dai: Xem “Diéu khién cong suét phat tw dong (ATPC)”.

Kénh tan s6 vo tuyén: mot phan bang tin vo tuyén, trong bang tan d6 thiét lap duoc
phan kénh tan s6, danh cho mot dudng truyén vo tuyén c6 dinh.

Phan kénh tan s6 vo tuyén: Xdc dinh trudc cdc tan s6 trung tam cho mot s6 kénh tan
s6 vo tuyén, theo Khuyén nghi ITU-R F.746, d€ sir dung phi hgp trong cling mot ving dia ly.

Piéu khién tan sé tir xa (RFC): Nhiéu hé thong vo tuyén s6 c6 dinh cung cip chiic
nang nay dé cai thién chat lugng hé thong. Khi chic nang nay dugc st dung, tin so/kénh
trung tAm phat ¢ thé dugc thi€t 1ap hodc bai thiét bi diéu khién tai chd noi véi thiét bi diéu
khién hé thong hodc boi mot thiét bi diu cudi quan ly mang tir xa. Bién thién tan so 1a khong
déi va thuong duogc thuc hién khi kich hoat hodc khoi dong lai cdc tuyén két n6i dé dé dang
dat dugc tan s6 d6 cép phép dugc an dinh bdi co quan phdi hop tan s6 d6i véi nha khai thac
mang cho tuyén két ndi d6, nham kiém soat nhiéu ctia mang trong cung mot vang dia ly.

Dié¢u khién cong suat phat tir xa (RTPC): Nhiéu hé thong vo tuyén s6 c¢6 dinh cung
cép chiic nang nay dé cai thién chat lugng hé thong. Khi chiic nang nay duoc st dung, cong
suat phat c6 thé dugc thi€t 1ap hodc badi thiét bi di€u khién tai chd n6i vdi thi€t bi diéu khién
hé thong hodc bdi mot thiét bi dau cudi quan ly mang tir xa. Bién thién cong suat 1a khong
d6i va thuong duogc thuc hién khi kich hoat hodc khoi dong lai cdc tuyén két n6i dé dé dang
dat duoc EIRP theo yéu cdu cta co quan phoi hop tdn s6 cho tuyén két noi d6, nhim kiém
soat nhiéu dong kénh va kénh lan can trong cing mot vung dia ly. V& nguyén tac, chic nang
nay tuong duong véi yéu ciu vé kha niang di€u chinh cong suét (vi du: diing suy hao ¢6 dinh)
thuong dugc yéu cau trong cac hé thdng c6 dinh.



3.2 Ky hiéu
dB
dBc
dBm

ppm
3.3 Chir viét tat

ATPC
BBER
BER
Bwe
C/1
CCDP
CMI
CSmin

Ccw
DC
DFRS
DRRS
EIRP
EMC

ERC
ESR
FWA
HW

IEC
IF

IPI
ITU-R
ITU-T
LO
LV
L6
NFD
PDH
PRBS
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decibel
decibel twong tng v6i cong suat séng mang trung binh
decibel tuong ting v6i 1 mW

phan triéu

Diéu khién cong suat phat tu dong

Ty s6 16i khdi nén

Ty s6 16i bit

Do rong bang udc luong (do rong bang phan giai ding dé do cac thanh phan phd)
Ty s6 séng mang trén nhiéu

Pong kénh phan cuc kép

Bién d6i ddu ma

Khoang cach kénh thuc t€ nho nhat (d6i véi viéc phan kénh tan s6 vo tuyén
cho truéc)

Séng mang lién tuc

Dong mot chicu

Hé thong chuyén tiép s6 ¢6 dinh

Hé thong vo tuyén chuyén ti€p so

Cong sudt bitc xa dang huéng twong duong

Tuwong thich dién tur truong

Uy ban Thong tin Vo tuyén chau Au

Ty s0 giay 16i

Truy nhap vo tuyén co dinh

Phan cting

Uy ban Ky thuat dién Qudc t&

Trung tan

Phan tdch cdc cong

Lién minh Vién thong Quéc t€ - Bo phan tiéu chuin hoa vé Vo tuyén
Lién minh Vién thong Qudc t€ - Bo phan tiéu chuin hoa vé Vién thong
Dao dong noi

bién 4p thap

Bang tan 6 GHz dudi

Do phan biét bo loc mang

Phan cdp s6 can dong bo

Chudi bit nhi phan gia ngau nhién
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QAM Diéu ché bién do cau phuong

P-P Piém - di€ém

R&TTE  Thiét bi dau cu6i Vo tuyén va Vién thong
RBER Ty s6 16i bit du

RF Tan s6 vo tuyén

RFC Diéu khién tan s6 tir xa

RFCOH Phan mao ddu bo sung cta khung vo tuyén
RSL Miic tin hiéu vao clia may thu

RTPC Diéu khién cong suat phat tir xa

RX May thu

SDH Phan cédp s6 dong bo

SOH Phan mao dau

STM-1 Mo dun truyén dong bo mic 1 (155,52 Mbit/s)
STM-4 MO0 dun truyén dong bo muc 4 (622 Mbit/s)
STM-N Mo dun truyén dong bo mic N

TMN Mang quan ly Vién thong

Tx May phat

TCAM Uy ban céc van dé vé danh gid su phit hop trong linh vuc vién thong
U6 Bang tan 6 GHz trén

XIF Heé s6 cai thién phan cuc chéo nho bo triét nhiéu cuc chéo

XPD Phan cuc chéo

XPI Nhiéu cuc chéo

XPIC Bo triét nhiéu cuc chéo

4. Pac tinh ky thuat chung
4.1 Piéu kién moi truong va phwong phdp do kiém
Tiéu chuin nay dua ra cdc yéu cdu k¥ thuat cho thiét bi hoat dong trong diéu kién moi
truong do nha san xuat cong bo.
Cac loai moi truong hoat dong cua thi€t bi dugc dua ra trong Phu luc E.
Tai moi thoi diém, khi hoat dong trong giGi han bién ctia moi trudng hoat dong doé cong
b6, thiét bi phai tuan thit moi yéu cau k§ thuat cta tiéu chuén nay.
4.2 Bdang tdn va phdn kénh
Thiét bi phai hoat dong trong mot hodc nhi€u kénh quy dinh dudi day.
4.2.1 D6i v6i hé thong STM-1
4 GHz, L6 GHz, 7 GHz, 8 GHz, 13 GHz va 15 GHz.
4.2.2 D6ivoi hé thong 4xSTM-1 hodc STM-4
4 GHz, 5 GHz, U6 GHz, 11 GHz.
Bang tan va phan kénh dugc mo ta chi ti€t trong Phu luc K.

10
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4.3 So do khoi hé thong
4.3.1 D6i véi hé thong STM-1

z > E' A vy B’ Phan c D'
o—| ..°%  +—o—]Mayphat—o— o° % I—o— nhanh |—o—] Phido }—o
diéu ché RF phat a1 thi
(ch thich 1)
Budng thu phan tap
— 5 Ao > Bo [ Phan Co Do
Dodidl Lo | Maythy —o— B¢ | o | nhanh [—o— Phido
iéu ché (cht thich 1)
(Xem chu thich 2) |(Xem chu thich 2) Pudng thu chinh
. —— £ A o B Phan c D
o codlal Lo 1 Maythu —o— S29¢ | —o— nhanh |—o—{ Phido }—o
diéu ché RF thu (chu thich 1)

Chi thich 1: P& xac dinh cac diém do, trong mang phan nhanh khéng cé cac bo lai ghép (hybrid).

Chu thich 2: Két néi tai RF, IF hoac bang goc

Chu thich 3: Cac diém chi ra & trén chi la cac diém tham chiéu, cac diém C va C’, D va D’ nhin chung la déng
nhat

Chi thich 4: Cac diém B va C, B’ va C’ ¢c6 thé déng nhat khi st dung bd ghép song cong don gian.

Hinh 4.1. So d6 khoi hé thong STM-1

4.3.2 Do6ivoi hé thong 4xSTM-1 hodc STM-4

5 E: ; Al 5 B! - o Dy
B6 Y May V| B6 loc RF v Phan .
7 diéu ché\, phat phat nhanh Phi do
o
Bo |&H] may [ Al BolocRF [ B ppan | SH[ Dy
diéu ché phat phat nhanh [©7] Phids —©

Budng thu phan tap
B[ W PR b [ e |
2% 5] W PR S [ e
) WA I Pudng thu chinh
d?gugci;ﬁié'v _%V_ '\t/lhéuy _'g"_ % It?wcL:J Al _2"_ nthn(*) _g"_ Phi do L.é
B[S W PR R e S e |

Chd thich: Giao dién STM-4 hoic 4xSTM-1 dudc sl dung tai diém Z va Z'.
(*): Khéng ¢6 céac bd loc
(**): K&t ndi tai RF, IF hodc bang goc

Hinh 4.2: So do khoi hé thong 4xSTM-1 hodc STM-4

11
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5. Pac tinh ky thuat cua may phat

Cac dac tinh ky thuat cia mdy phat phai phu hop vé6i nhitng tin hiéu bang goc tuong
ting 4p dung tai di€m tham chiéu Z’ trong so do khoi.
5.1 Dung sai tan so vo tuyén
5.1.1 Boivai hé thong STM-1

Dai vai tat ca cac dai tn xem xét, dung sai tan s6 vo tuyén cuc dai khong dugc vugt qua:

+30 ppm khi hoat dong trong moi truong loai 3.1 va 3.2;

+50 ppm hodc +400 kHz (chon muc nghiém ngat hon), khi hoat dong trong ciac moi
truong loai khéc.

Gidi han nay bao gom cé cdc nhan t6 ngin han (hiéu tng moi trudng) va dai han (1ao héa).

Chii thich: Loai 3.1: nhitng khu vuc diéu khién dugc nhiét do.

Loai 3.2: nhitng khu vuc diéu khién dugc mot phan nhiét do.

(Xem Phu luc E).
5.1.2 D6i voi hé thong 4xSTM-1 hodc STM-4

Dung sai tan s6 vo tuyén khong dugc vuot qua +20 ppm. Gidi han nay bao gom ca céac
nhan t6 ngin han (hiéu ting moi trudong) va dai han (1do héa). D€ do kiém, nha san xuét phai
dam bdo nhan t6 ngan han va khing dinh phan (thdi gian) 130 héa.
5.1.3 Phuong phap do

Muc dich

Tham tra tn so ra Tx c6 ndm trong céc giGi han d6 dugc quy dinh trong tiéu chuén lién
quan hay khong. Khi cac may phat khong thé dat trong diéu kién CW thi nha san xuat phai
thoa thuan véi phong thi nghiém duoc cong nhan vé phuong phdp do kiém do chinh x4c tin
s0. Phuong phap thich hop la sir dung mdy d€m tan s6 c6 kha nang do dugc tin s6 trung tam
cua tin hiéu diéu ché. Khi khong c6 kiéu may dém nay thi phai do tan s6 LO va tinh tdn s6 ra
theo cong thiic thich hop.

Trén thuc t€, cac phép do do chinh xac tan s6 dugc thuc hién tai kénh thap nhat, kénh
trung gian va kénh cao nhét ctia khoi dang tham tra.

Thiét bi do
B0 dém tan so.
Cdu hinh do
R B6 loc . R R
z | d‘?é?u E' May A RF phat B'(C) SEL‘; dBé%
ché phat (pharl*rl;]anh) hao tan s6

Hinh 5.1: Cdu hinh do dung sai tan s vo tuyén
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Thiui tuc do

bat Tx hoat dong & diéu kién CW, cdc phép do tan s6 dugc thuc hién trén kénh do don
vi do kiém lua chon true. Tan s6 do duoc phai ndm trong khoang dung sai cong b trong
tiéu chuén lién quan.

5.2 Ddi cong sudt phdt
5.2.1 Doi vai hé thong STM-1

Cong suét ra trung binh cuc dai ciia mdy phat tai diém tham chiéu C’ trong so d6 khoi
hé thong (Hinh 4.1) khong duoc vuot qua +38 dBm (bao gom ca dung sai va anh hudng clia
ATPC/RTPC, néu ap dung).

C6 bon loai cong sudt ra danh dinh dugc xdc dinh trong bang 5.1.

Bdng 5.1: Ddi cong sudt ra danh dinh cua hé thong STM-1

Loai A < +26 dBm
Loai B > +26 dBm < +31 dBm
Loai C > +29 dBm < +34 dBm
Loai D > +34 dBm

Chii thich 1: Trong phép do hop chuin, nha san xuat s& cong bo ATPC Ia dic tinh tuy
chon hay c6 dinh.

Chii thich 2: Su thay d6i cong nghé c¢6 thé din dén cong suat cta thi€t bi ndim ngoai
(cac) dai cong sudt cho trong bang 5.1. Trong trudng hop nay, khong can yéu cau chiing nhan
hop chudn riéng d6i véi cdc thiét bi ¢ cdc dai cong suét ra phu khdc nhau.

Kha nang diéu chinh miic cong suét ra c¢6 thé duoc yéu cidu dé phuc vu cidc muc tiéu
quan ly. Trong trudng hop nay dai diéu chinh, bdi bo suy hao cd dinh hoac tu dong, phai theo
tiing buéc bang hoac nho hon 5 dB.

5.2.2 D6i voi hé thong 4xSTM-1 hodc STM-4

Gid tri cong suat ra danh dinh tham chiéu tai di€ém B’ phai thuoc mot trong cdc dai cong
suat chi ra trong bang 5.2 (khong bao gom ATPC).

Bdng 5.2: Ddi cong sudt ra danh dinh cua hé thong 4xSTM-1 hodc STM-4

Loai A +26 dBm +31 dBm
Loai B +31 dBm +36 dBm
Loai C +36 dBm +41 dBm

Dung sai cuia gid tri danh dinh phai nhé hon hoac bang +1 dB.
Nha san xuat phai cong bo gia tri danh dinh cuc dai.

5.2.3 Phuong phap do
Muc dich

Tham tra cong sudt trung binh ra cuc dai do tai diém tham chiéu B’ hoac C’ nidm trong
gid tri cong bo clia nha san xuat cong/trir dung sai chuin hay khong.
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Thiét bi do
1) May do cong suit;

2) BO cam bién cong suat.

Cdu hinh do
z Bo E' ; A Bo loc B'(C" Bo B
diéu IF\)/Ihaé{ RF phat suy do cong
ché (phan nhanh) hao suat
Hinh 5.2: Cdu hinh do ddi cong sudt phdt
Thiui tuc do

Dat cong suit cia may phat & muc cuc dai, do cong suat ra trung binh clia may phat tai
diém B’(C’). Luu y t6i cdc suy hao gita di€ém do va may do cong suat.

5.3 Mt na phé RF, ddc tinh CW roi rac va RTPC
5.3.1 Mdt na phé RF
5.3.1.1 Poi véi hé thong STM-1

Phu luc C dua ra cic yéu cau tuong thich. Yéu cau tuong thich cung cap cac lua chon
do6i vé6i cac hé thong phan nhanh RF don kénh va da kénh. Khi xem xét cac yéu cau tuong
thich trong Phu luc C.2 va C.3, mat na phé RF phai tinh dén anh hudng cua hé thong hoat
dong twong tdc khi lua chon kénh chuédn (normal) hodc kénh phia trong cling (xem phén sau).
Mait na phé duogc dinh nghia trong cac hinh 5.3, 5.4 va 5.5 d6i vdi cdc tng dung trong Phu luc
C nhu sau:

- Gi6i han ctia mit na phé trong hinh 5.6 va 5.7 ap dung cho hé théng khong tuan theo
bét ky yéu cau tuong thich nao trong Phu luc C.

- Gi6i han cuia mat na phé trong hinh 5.3, 5.4 va 5.5 ap dung cho hé thong kénh chuén
va kénh phia trong cung tuan theo yéu cau tuong thich trong Phu luc C.2. Cac giGi han dugc
ddnh d4u (a) trong hinh 5.3, 5.4 va 5.5 phai dugc thdm tra truc ti€p bang phép do. Do khong
thé do dugc truc ti€p cdc miic suy hao t6i 105 dB nén nha cung cap phai cong bo cdc gid tri
mat do pho cong suét twong doi nho hon -65 dB trong cdc hinh 5.3, 5.4 va 5.5 (dudng cong b).

Chii thich: C4c gid tri ndy c6 thé dugc danh gid bing cdch thém vao dic tinh bo loc do
pho tai diém A’ trong hinh 5.3, 5.4 va 5.5. Do han ché clia mot vai loai may phén tich pho, ¢6
thé gap kho khan khi do kiém céc hé thong dung lugng cao/bang rong. Trong trudng hop nay,
c6 thé xem xét nhing Iva chon sau: sir dung may phan tich phé hiéu suét cao dé do, sir dung
bd loc hinh V (bo loc khe) va ky thuat do hai budc. Trong truong hop gap khé khan, cac do
thi do kiém & bién va trong cac diéu kién moi trudng t6i han ¢ thé dugc coi 12 sO ¢t vé su
phi hgp clia mat na pho.

14



TCN 68 - 234: 2006

Mot mit na phé tuong doi don gian hon cho trong cdc hinh 5.3, 5.4 va 5.5, dudng cong
(c), c6 thé dugc ap dung. Tuy nhién, tat ca cic dac tinh khédc trong tiéu chuén nay phai dugc
thoa man.

Doi véi bang L6, v6i khe trung tam dac biét nho (44,49 MHz), mat na xac dinh doi véi
bién phia trong cung ctia khe trung tam doi véi cac kénh 8 va 1’ duogc dua ra trong hinh 5.4.

boi v6i bang 7 GHz (khe trung tam 56 MHz), mat na xac dinh doi vé6i cac kénh phia
trong cung dugc dua ra trong hinh 5.5.

Vi hé thong SDH, cdc mat na phai duge do véi tin hiéu do thir di€u ché bang tan goc
tuan theo Khuyén nghi O.181 [7] ctia ITU-T.

Miic 0 dB trén mat na phé tuong tng v6i mat do phd cong suét clia tin s6 trung tAm
danh dinh khong tinh dén s6ng mang du.

Mait na ph6 khong bao gém dung sai tan so6.

Thi€t 1ap may phan tich ph6 dé do mat na phé RF nhu trong bang 5.3.

Bdng 5.3: Thiét lap mdy phdn tich pho

Tham sé Gia tri
Do réng bang IF 100 kHz
Téng do6 rong dai quét 200 MHz
Téng thai gian quét Tu déng
Do réng bang bd loc Video 0,3 kHz
K1
0
Mat do (©)
phd cong suét
tuong déi
[dB]
-35
(a)
-65
(b)
-105
[
0 f1f2 f3f4 5 f6
K1 f1 f2 f3 f4 5 6
[dB] [MHZz] [MHZz] [MHZz] [MHZz] [MHZz] [MHZz]
+1 13 15 20 21 31,5 60

Hinh 5.3: Gidi han mdt do phd cong sudt cho cdc kénh chudn (loai 5 hang A)
VoI yéu cdu tuwong thich, xem Phu luc C (diém tham chiéu B’)
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K1
0
Mat do (c)
phé cong suat
tuong dai
[dB]
-35
@)
-65
(b)
-105
|
0 f1f2 {34 5 f6
K1 1 f2 3 f4 5 6 f7 f8
[dB] [MHZz] [MHZz] [MHZz] [MHZz] [MHZz] [MHZz] [MHZz] [MHZz]
+1 13 15 20 21 28,5 32 40 60

Hinh 5.4: Gidi han mdt do phd cong sudt cho cdc kénh phia trong ciing (loai 5 hang A),
bang L6 GHz véi yéu cdu tuong thich, xem Phu luc C (diém tham chiéu B’)

K1
0
Mat do (c)
phd
codng suat
tuong doi
[dB] -35
(a)
-65
-85
-95 (b)
-105 T
0 f1f2 1314 f5 f6 f7 8
K1 f1 f2 f3 f4 5 f6
[dB] [MHZz] [MHZz] [MHZz] [MHZz] [MHZz] [MHZz]
+1 13 15 20 21 29,5 42

Hinh 5.5: Gi¢i han mdt do pho coéng sudt cho cdc dinh trong cua cdc kénh phia trong cing
(loai 5 hang A), bang 7 GHz, khe trung tam 56 MHz, vdi yéu cdu tuong thich,
xem Phu luc C (diém tham chiéu B’)
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+K1 [dB]
: \
-10
Mat do
4 0
phod cong
suat cla
may phat
[dB] -35
-45 Xem cha thich 1
'50 ~~‘s
-55 A\ ----.‘. ..... b --
-60
0 1 f2 f3 f4 5
K1 1 f2 3 f4 5
[dB] | [MHz] | [MHz] [MHz] | [MHZz] [MHZz]
+1 13 20 40 50 Xem Chu thich 2

Chu thich 1: Phé tap am nén tai -60 dB dudc &p dung d6i véi cac hé thdng hoat déng trong bang tan dudi
10 GHz. D6 véi cac hé thdng hoat dong tai 13 GHz va 15 GHz, phd tap am nén Ia -55 dB.
Cha thich 2: Bién mat na = 2,5 x (CS)
70 MHz d6i v6i CS = 28 MHz
72,5 MHz d6i v6i CS = 29 MHz
74,125 MHz d6i v6i CS = 29,65 MHz
75 MHz d6i v6i CS = 30 MHz

Hinh 5.6: Gidi han mdt do pho cong sudt cho cdc kénh chudn trong moi bdang
(loai 5 hang A), khong cé yéu cdu tuong thich cua Phu luc C (diém tham chiéu C’)

+K1 [dB]
matds O \
2L Al
pho cong
sudtcia 10
may phat
[dB]
B2 ——F———T——1———N
-35 —— ———-———————k
\ Xem'chi
45 L L [ L 1 _ Nthich1
-50 N
_55 \A-
-60
0 f1 2 3 f4 5 f6 f7
K1 f1 f2 3 f4 5 f6 f7
[dB] | [MHz] | [MHz] | [MHz] | [MHz] | [MHz] | [MHZz] [MHZz]
+1 12,5 15 17 20 40 50 Xem chu thich 2

Chu thich 1: Phé tap am nén tai -60 dB dudc ap dung déi véi cac hé théng hoat dong trong bang tan dusi 10
GHz. Déi véi cac hé théng hoat dong tai 13 GHz va 15 GHz, phd tap am nén 13 -55 dB.

Chda thich 2: Bién mat na =2,5x(CS) 70 MHz d6i véi CS =28 MHz
72,5MHz d6iv6i CS =29 MHz 74,125 MHz d6i v6i CS = 29,65 MHz
75 MHz d6i véi CS =30 MHz

Hinh 5.7: Gidi han mdt do pho cong sudt cho cdc kénh chudn trong moi bdang
(loai 5 hang B), khong c6 yéu cdu tuong thich ciia Phu luc C (diém tham chiéu C’)
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5.3.1.2 Doi vai hé thong 4xSTM-1 hodc STM-4

Ba yéu t6 chinh dugc xem xét khi khuyén nghi vé mit na pho:

a) Kiém soat nhiéu dua vao céc kénh tuong tu khi hoat dong & vi tri kénh lan can.

b) Kiém sodt nhiéu dua vao cdc kénh so giita cac hé thong cuia cdc nha san xuat khac
nhau hoat dong & vi tri kénh lan can.

c¢) Cac chi tiéu k¥ thuat cia may phat khac nhau.

Cac mat na ph6 RF phdt xa d6i véi cac bang tan khac nhau dugc dua ra trong cdc hinh
5.8vas.0.

1 dB/19 MHz

doi — — I~ — 1 (a) Kénh chuén
[dB] -30 1 1

| [ [
-40 dB/22 MHz (b) Binh phia trong bang 5, U6|GHz

\
-60 \

65 dB/35.5 MHZ\( SN SN I .\\-65 dB/75,5 MHz

\ \

-100 \

\
-110 -110 dB/52,5 MHZ\ \

-120

-130
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140

D4 1éch tAn s6 so vdi tan s6 trung tam thuc [MHZ]

Chu thich: Mt na phd khéng bao gdm dung sai tan s6.

Hinh 5.8: Gidi han mdt do phd cong sudt cho tdt cd cdc kénh tham chiéu tai diém B’

Mait na phé mo ta trong hinh 5.8 4p dung cho “hé théng don séng mang” truyén hai tin
hi¢u STM-1 trén mot sobng mang va phan cuc.
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Mait na phé mo ta trong hinh 5.9 dp dung cho “hé thong da séng mang” phan chia toc
do truyén thong qua hai hay nhiéu séng mang cho méi phan cuc.

+1dB/19,75 MHz

Mat
dd -10
pho
cong -20 dB/20 MHz
suat -20 -
terung \ L — ] — — .| (a) Kénh chuan

doi | | |
| |

30 T
\ (b) Binh phia trong bang 5, U6 GHz

\ -50 dB/22,5-28 MHz

-50 N\
A

-65 dB/37-77 MHz

-90 A
\
\

~100 -105 dB/100 MHz®
-105 <|1B/60 Mle | |

-110
0 10 20 30 40 50 60 70 80 90 100

D0 1&ch tan s6 so véi tan sé trung tam thuc [MHz]
Chu thich: Mat na phd khéng bao gém dung sai tan sé.

Hinh 5.9: Gidi han mdt do phd cong sudt cho tdt cd cdc kénh tham chiéu tai diém B’

Mait na phé mo ta trong hinh 5.8 va 5.9 phai dugc thim tra truc ti€p bing phuong phép
do (tham chiéu tai diém B’) t6i 65 dB. Do khong thé do truc ti€p cdc gia tri suy hao dén 110
dB, nén céc gia tri trén 65 dB phai dugc thdm tra bing céch bo sung thém dic tinh ctia bo loc
d6i v6i pho do tai diém tham chi€u A’.

Céc mat na phai dugc do khi hé thong diy tai v6i truyén dan STM-4 hoac 4xSTM-1 tai
giao dién bang gbc va cong sudt ra dat tai gid tri danh dinh. Cac mat na pho s& dp dung cho
tung phan cuc.

Chii thich: Cac hé thong thuc t€ can du phong NFD khoang 48 dB tur tinh todn truc ti€p
hoic do pho phat xa thuc t€.

Cac thiét 1ap cho mdy phan tich ph6 dé do mat na ph6 RF nhu sau:

* Bo rong bang IF 100 kHz;

« Tong do rong dai quét 100 MHz;
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« Tong s6 thoi gian quét 50 giay;

* Do rong bang bo loc video 0,1 kHz.
5.3.1.3 Phuong phap do

Phép do phai dugc thuc hién v6i may phan tich phé phit hop két n6i t6i cong mdy phat
thong qua bd suy hao phu hgp.

Trén thuc t€, cdc phép do mit na phd RF duoc thuc hién tai kénh thap nhat, kénh trung
gian va kénh cao nhat ctia kh6i dang thdm tra.

Néu trong tiéu chuin c6 nhiéu hon mot mét na pho thi mat na phé twong ting phai duoc
ghi lai trong ban ghi két qua do.

Muc dich
Tham tra pho tdn s6 ra ndm trong giGi han quy dinh cua tiéu chuén lién quan.
Thiét bi do
1) Mdy phan tich pho;
2) My v& dé thi.
Cdu hinh do
Bo loc RF ~ . .
Z Bo E' , , A e |IBY(CY) Bé May phan
didu ché& May phat T:hg’:ﬁ)” suy hao tich phé
i
May vé
d6 thi
Hinh 5.10: Cdu hinh do mdt na phdé RF
Thiui tuc do

Cong ra clia may phat phai dugc néi t6i may phan tich phd thong qua bo suy hao hoic
tai gid cing v6i mot s6 phuong tién gidm sdt phat xa kém theo may phan tich phd. May phan
tich pho phai ¢6 man hién thi lién tuc thay doi hodc chitc niang luu trit s6. Do rong bang phan
gidi, khoang tan s6, thoi gian quét va cdc thi€t 1ap cho bo loc video cia may phan tich phé
dugc thiét 1ap theo tiéu chuédn twong ting.

V6i may phat dugc diéu ché bai tin hiéu c6 cac dic tinh dugc dua ra trong tiéu chuédn
tuong ting, mat do cong sudt Tx phai dugc do biang mdy phan tich phd va mdy vé d6 thi. D6
thi mat do phé cong suét ciia mdy phat tai kénh thidp nhat, kénh trung gian va kénh cao nhat
phai dugc ghi lai khi c6 thé. Ngoai ra, d6 thi phai dugc ghi lai tai dién 4p cung cép binh
thuong va t6i han tai bién nhiét do va moi truong t6i han.

5.3.2 Thanh phdan CW roi rac viot qud gidi han mdt na pho
5.3.2.1 Vach pho tai toc do ky hiéu
5.3.2.1.1 Doi v6i hé thong STM-1
Muiic cong suét (diém tham chi€u B’) cuia vach pho tai khoang céch tir tin s6 trung tam

ctia kénh bang toc do ki hiéu phai nho hon hoic bang -37 dBm.
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5.3.2.1.2 DB6i v6i hé thong 4xSTM-1 hoac STM-4

Muic cong suét (diém tham chi€u B’) cuia vach pho tai khoang céch tir tin s6 trung tam
ctia kénh bang toc do ki hiéu phai nho hon hoic bang -37 dBm.

5.3.2.2 Cac thanh phan CW b6 sung

5.3.2.2.1 D6i véi he thong STM-1

Néu cdc thanh phan CW vuot qua mat na pho thi cin c6 céc yéu cdu bo sung dudi day.

Cac vach phé nay phai khong duoc:

- Vuot qua mat na véi hé s6 16n hon {10 log (CSmin/IFbw) - 10} dB (xem chu thich);

- Khoang céch giita méi tan s6 khac nhau nho hon CSmin.

Trong do:

- CSmin = 10 MHz v6i bang 4 GHz;

- CSmin = 14,825 MHz v6i1 bang 6L GHz;

- CSmin =7 MHz vé6i bang 7 va 8 GHz;

- CSmin = 1,75 MHz véi bang 13 va 15 GHz.

Do rong bang IF la do rong bang phan giai khuyén nghi, dugc dua ra trong bang 5.3.

Chii thich: Trong truong hop viéc tinh toan theo hé s6 dan dén gia tri am, thi s€ khong
cho phép hé so nita.

Hinh 5.11 chi ra vi du dién hinh clia yéu cau nay.

D6 suy giam
tuong Gng
véi tan s6
trung tdm
J 5 Xi
I\ X2
:
E D+ |\ t X
T
1 ———
: D2 1
>
F'FO
X1, X2, X3 [dB] < 10 log (CSminBWe) - 10
D1, D2 > CSmin

Hinh 5.11: Vach phd ciia CW vuot qud mdt na phd (vi du dién hinh)

5.3.2.2.2 DB6i v6i hé thong 4xSTM-1 hoac STM-4

Néu cdc thanh phan CW vuot qua mét na pho thi cin ¢6 céc yéu cdu bo sung dudi day.
Cac vach pho nay phai khong duoc:
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- Vuot qua mat na véi hé s6 16n hon { 10log(CSmin/IFbw) - 10}dB.
- Khoang céch giita méi tan s6 khdc nhau nho hon CSmin.

Véi:

CSmin = 10 000 kHz tai bang 4 GHz, 5 GHz, U6 GHz va 11 GHz.

IFbw la do rong bang IF phan giai khuyén nghi, tinh theo kHz (dugc chi ra trong muc
5.3.1.2).

Hinh 5.12 chi ra vi du dién hinh clia yéu cau nay.

D6 suy giam
tuong Gng
véi tan s6
trung tdm
J 5 Xi
I\ X2
:
E D+ l\ t X
i
1 ———
: D2 1
>
F-Fo
x1, Xz, X3 [dB] < 10 log (CSminBWe) - 10
D1, D2 > CSmin

Hinh 5.12: Vach phd ciia CW vuot qud gidi han mdt na phd (vi du dién hinh)

5.3.2.3 Phuong phap do
Muc dich

Dé thdm tra mifc cong sudt clia cac vach pho tai khoang céch tir tdn s6 trung tAm bang
toc do ki hiéu 1a nho hon -x dBm hoac x dB dudi mitc cong suat trung binh clia séng mang.

Yéu cdu cua tiéu chuin lién quan c6 thé 1a suy hao tuong doi so vdi cong suit séng
mang trung binh hoac muc tuyét doi.

Xem chu thich trong muc 5.3.1.3.
5.3.3 Diéu khién cong sudt phdt tir xa (RTPC)

5.3.3.1 Doi v6i hé thong STM-1

RTPC la dac tinh tuy chon. Khi thiét bi sit dung dac tinh nay thi nha san xuit sé cong
b6 dai RTPC va dung sai tuong tng. Cac phép do kiém phai duoc thuc hién tai mic cong suat
ra tuong tng véi mitc RTPC dat tai cong suat danh dinh cuc dai d6i v6i chi tiéu cia may phat
va d6i voi chi tiéu hé thong.

Mait na phé RF phai dugc thdm tra tai 3 di€ém (thap, trung binh va cao) ctia do léch cong
suat RTPC va v6i ATPC dat tai mic cong suat cuc dai cho phép (néu c6). Néu cac phép do
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mat na phd gap trd ngai thi c6 thé xac dinh bang kinh nghiém. Cdc phuong phap do thuc t€
phai duoc quan tAm nghién ctu thém va s& duoc xdc dinh trong tiéu chuin do kiém hop
chuén (theo tai liéu tham chi€u chuén [4]).

Khi tinh dén tap bang rong duoc tao ra boi chudi cdc mdy phat thi dai RTPC phai duoc
gi6i han dé dam bao rang cic yéu cdu vé mit na phd duoc thdoa man trong toan dai cong suat
ra cua may phat.

Chii thich: Khi viéc st dung ATPC 1a bat budc cho ciac muc tiéu quan ly thi cong suét
ddu ra ctia may phét phai thoa man gi6i han mat na pho trong toan dai ATPC.
5.3.3.2 DBoi v6i hé thong 4xSTM-1 hoac STM-4

RTPC 1a dac tinh tuy chon. Khi thi€t bi st dung dac tinh nay thi nha san xuat phai cong
b6 dai RTPC va dung sai twong ting. Cdc phép do ki€ém phai duoc thuc hién v6i mic cong
suat ra tuong tng véi:

- RTPC dugc diéu chinh t6i cdc gia tri cuc dai va cuc tiéu doi véi chi tieu hé thong.

- RTPC duogc dat tai cong suat cuc dai d6i véi chi tiéu ctia may phat.

- Mit na ph6 RF phai duoc tham tra tai 3 diém (phan thap, phan trung binh va phén cao
ctia bang tan d6 dugc hoach dinh (né€u c6 thé 4p dung). Diéu khién cong sudt Tx phai duoc
thiét lap tGi gia tri cuc dai.

5.3.3.3 Phuong phép do

Khi sir dung chiic niang diéu khién cong suat phét tir xa, chiic nang nay phai dugc ki€ém
tra va ghi lai trong qu4 trinh do kiém cong suat ra ciia may phat.
5.4. Phat xa gid

Phat xa gia tir may phat can phai xac dinh bai 2 1y do:

a) D€ han ché nhiéu di vao cdc hé thong khdc dang hoat dong nam hoan toan bén ngoai

hé thong dang xem xét (phat xa bén ngoai), cac giGi han nay duoc tham chi€u tai Khuyén
nghi CEPT/ERC 74-01 [6] dua trén Khuyén nghi ITU-R SM.329-7 [12] va F.1191-1 [13];

b) D€ han ché nhiéu noi bén trong hé thong noi ma cac may phét va mdy thu dugc noi
truc ti€p thong qua cac bo loc va cac hé thong phan nhanh.

Diéu nay dan dén: c¢6 hai mic giGi han phat xa gia, trong d6 giGi han xdc dinh doi véi
nhiéu “noi” phai khong 16n hon gidi han ctia nhiéu “ngoai”.

5.4.1 Phat xa gid bén ngoai
5.4.1.1 Dai v6i hé thong STM-1

Theo Khuyén nghi CEPT/ERC 74-01 [6]: phat xa gia bén ngoai dugc xac dinh la nhitng

phat xa tai tAn s6 cach tan s6 song mang danh dinh +250% ctia khoang cach kénh lién quan.
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Bén ngoai bang £250% ctia khoang cach kénh lién quan (CS), giéi han phat xa gia cta
céc hé thong vo tuyén dich vu c6 dinh, cing véi dai tin s6 dugc xem xét d€ do hgp chuan,
phai dp dung tai diém tham chiéu C’.

5.4.1.2 Dai v6i hé thong 4xSTM-1 hoac STM-4
Theo Khuyén nghi CEPT/ERC 74-01 [6]: phat xa gia bén ngoai dugc dinh nghia 1a nhiing
phat xa tai tAn s6 cach tan s6 song mang danh dinh +250% ctia khoang cach kénh lién quan.
Bén ngoai bang £250% ctia khoang cach kénh lién quan (CS), giéi han phat xa gia cta
céc hé thong vo tuyén dich vu c6 dinh cung véi dai tin s6 duoc xem xét dé do hop chuan,
phai duoc 4p dung.

Bén trong bang +250% clia khoang cach kénh lién quan, phat xa chi bao gom phat xa
co ban va phdt xa ngoai bang, phai tuan theo mat na pho va cdc gi6i han yéu cau trong muc
53.1va5.3.2.

Cac gid tri giéi han duogc tinh tai diém tham chiéu C’.
5.4.1.3 Phuong phép do

Muc dich

Dé tham tra ring bat ky phat xa gia ndo tao ra tir mdy phat déu nim trong gidi han trich
dan trong chudn lién quan. Phdt xa gia 1a phat xa ndm ngoai do rong bang can thiét dung dé
truyén dit liéu ddu vao tir mdy phdt dén may thu, mic phat xa gia c6 thé bi giam ma khong
anh hudng téi su truyén tai thong tin twong tng. Phét xa gia bao gom phat xa hai, phat xa ky
sinh, cdc thanh phan xuyén diéu ché va céc thanh phan bién déi tan so.

Thiét bi do
1) Mdy phan tich pho;
2) Cac kho6i tron ctia may phan tich pho;
3) M4y vé dé thi
Cdu hinh do
z B3 E' A Bo loc RF B' B6
—> AL AR May phat may phat ; -
diéu ché (nhanh) (c) suy hao _‘
A 2 May .
B6 loc khe BO chuyén - han May
— ddiéng = BOTen "ion Ve
dan séng ohd do thi

Hinh 5.13: Cdu hinh do phdt xa gid bén ngoai
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Thiui tuc do

Cong ddu ra may phat phai duoc néi véi may phan tich phé thong qua bo suy hao phu
hop va/hoic bo loc khe dé€ han ché cong sudt t6i may phan tich phd. Trong mot s6 trudng
hop, khi gidi han tan s6 trén vuot qua dai tan hoat dong co ban clia mdy phan tich phé thi
phai c6 bo tron va bo chuyén d6i ong dan séng phu hop. Mot diéu quan trong d6 1a mach
dién nim giita may phat va ddu vao bo tron, hoic may phan tich phé, duoc dinh rd dic diém
trén toan dai tan can do. Nhitng t6n hao nay phai duoc sir dung dé thiét 1ap dudng gidi han
ctia mdy phan tich phé tai mot gia tri dam bao ring chi tiéu ky thuat tai diém C’ khong duoc
vuot qua (xem hinh 5.13).

Mady phat hoat dong véi cong sudt dau ra 16n nhat ma nha san xuat cong bg, do miic va
tan s cla tit ca cac tin hiéu quan trong va v€ do thi trén bang tan xac dinh trong chi tiéu ky
thuat lién quan. Khuyén nghi st dung budc quét 5 GHz cho dai tan dudi 21,2 GHz va budc
quét 10 GHz cho dai tan trén 21,2 GHz. Tuy nhién, cic phat xa gia gan vé6i gigi han phai
duoc v& trén mot dai giéi han dé ching minh rd rang rang tin hiéu khong vugt qua gidi han
cO lién quan.

Chii thich 1: Khi yéu cau k¥ thuat chi ra rang phép do phat xa gia duoc thuc hién véi
thiét bi trong diéu kién diéu ché, do rong bang phan gidi cia mdy phan tich phd phai thiét l1ap
t6i mitc x4c dinh trong chi tiéu k¥ thuat. Khoang tan s6 va téc do quét ciia mdy phan tich pho
can diéu chinh d€ duy tri nén tap 4&m nidm duGi dudng giéi han va duy tri may phan tich phé
trong diéu kién chuén.

Chii thich 2 : Phép do mtic phat xa gia cta thiét bi hoat dong trong diéu kién CW ¢ thé
duoc thuc hién véi do rong bang phan giai, khoang tan s6 va toc do quét dam bao may phan
tich pho & diéu kién dugc 14y chuan trong khi van duy tri duoc su sai khdc gifta nén tap am va
dudng giGi han t6i thiéu 1a 10 dB.

Chii thich 3: Do thiét bi st dung tin hiéu RF ¢ miic thap va diéu ché bang thong rong
nén phép do cong sudt RF biic xa c6 do khong dam bao do 16n hon cic phép do dan. Vi thé
khi thiét bi duoc 1ap binh thuong vGi ang ten tich hop, nha san xuét phai cung cdp mot bo
ghép do c6 chiic nang chuyén doi cdc tin hiéu bic xa thanh tin hiéu dén dua vao két cusi 50 Q.

Do thi€u su chuidn hda nén hiu hét céc tieu chuan DRRS c6 cdc yéu cau khong duoc
xac dinh r0 rang.

Cu thé hai tham s6 do c6 thé bi thiéu:

- Do rong bang udc lugng (BWe) sir dung trong do kiém mdy phan tich pho.

- Bén ngoai do rong bang nam & hai phia tan s trung tam danh dinh, cdc phat xa dugc
goi 1a “phat xa ngoai bang”, va vi thé€ ching khong phai l1a “phat xa gia”.

Trong nhiing truong hop nay, yéu cau phai dugc xem xét theo diéu khoan CEPT d6i véi
“diéu kién séng mang khong diéu ché” (nghia la: chi xem xét phat xa CW). Bén ngoai do
rong bang nam & hai phia tdn s trung tim danh dinh phéi dugc 18y 1a £250% khoang céch
kénh lién quan, theo Khuyén nghi ITU-R F.1191-1 [13].
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Tuy nhién néu trong tiéu chudn thiét bi c6 cong bé BWe thi phai st dung gia tri BWe dé.

HAau hét cdc DRRS hién dai khong cé kha nang truyén séng mang khong di€u ché,
trong truong hop nay, phép do phai thuc hién v6i séng mang di€u ché, mién 1a giGi han muc
tap am giong nhu phat xa gia (vi du: hai va tan s6 anh cta bg tron) dugec xem nhu “mic 16n
nhat trong bat ky bang co ban nao bang BWe”.

Trong cac trudng hop khéc, tiéu chuén lién quan c6 thé doi hoi rd rang d6i véi cac diéu
kién song mang diéu ché va dua ra céc tham s6 cho thu tuc do ki€m.
5.4.2 Phat xa gid noji
5.4.2.1 Doi véi he thong STM-1

Cac muc phat xa gia tir may phat, tham chi€u tai diém B’ ctia hinh 4.1, duoc quy dinh
trong bang 5.4.

Mic yéu cau s la muc trung binh cong cua phat xa dang xem xét.

Bdng 5.4: Miic ndi doi vai phdt xa gid cia mdy phdt

Tan s phat xa gia tuong (g véi Gidi han chi e mm s mare e e s
. o A A H diéu khién doi vé d
tan so6 an dinh cua kénh tiéu ky thuat ¢ S0 dieu khien doi val yeu cau ap dung

Muic clia tat ca tin hiéu gia ddi véi ca <-90 dBm Khi tAn s cla tin hiéu gid ndm trong nlia do réng

thanh phan CW rdi rac 1an thanh bang cla may thu, déi véi hé théng s6 cd cac yéu

phan tua nhiéu (noise-like) dudc danh c4u tuong thich nhu trong Phu luc C.2.

gia la mdec tin hiéu tong <-70 dBm Khi tAn s6 cla tin hiéu gid ndm trong nlta dd réng
bang cla may thu, déi véi hé théng s6 cd cac yéu
cau tuong thich nhu trong phu luc C.3.

Nhiing yéu ciu d6i v6i phat xa gia noi la khong can thiét doi véi cac hé thong khong
tuan thu cac yéu cau tuong thich trong phu luc C.

5.4.2.2 Doi v6i hé thong 4xSTM-1 hodc STM-4

Cac miic phat xa gia tir mdy phat, tham chié€u tai diém B’ duoc xac dinh trong bang 5.5.

Bdng 5.5
Tan so phé;,:ad?:i t:g’a"i’éf;‘g véi tan so :Zz'kf;at"hzz Hé s& diu khién ddi véi yéu ciu ap dung
+ IF (tan s6 dao dong ndi) < -60 dBm Trong na bang tir s6 dén tuong tu
+ 2xIF (dai bién khéng mong muén) < -90 dBm Trong nira bang khac s6 véi s
+ IF, £3xIF (dai bién khéng mong mudn tai | < -90 dBm Trong nira bang khac s6 véi s
hai IF bac 2)
Mic clia tat ca céc tin hiéu gia khac phai:
<-90 dBm N&u tan sé tin hiéu tap ndm trong nta bang clia Rx
< -60 dBm N&u tan s6 tén hiéu tap ndm trong nita bang clia Tx

Doi v6i cac hé thong s6 khong c6 mang phan nhanh (nghia 1a ¢6 bd song cong), giGi
han -90 dBm d6i vé6i tin hiéu gia dua ra ¢ trén phai dugc ma rong tGi -70 dBm.
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5.5. ATPC va RFC
5.5.1 Piéu khién cong sudt phdt tw dong (ATPC)
5.5.1.1 Déi v6i hé thong STM-1

ATPC la dac tinh tuy chon. Khi thi€t bi sit dung dac tinh nay thi nha cung cip phai
cong bo dai ATPC va dung sai twong tng. Nha san xuat phai cong bé néu nhu thi€t bi dugc
thiét k€ ¢c6 ATPC la dac tinh thudng xuyén cd dinh. Viéc do kiém phai dugc thuc hién véi
muc cong suat ra tuong tng vai:

- Gia tri ATPC dugc thiét lap t6i gid tri c6 dinh d6i véi chi tiu hé thong.

- Gia tri ATPC dugc thiét 1ap & mitc cong suat kha dung cuc dai d6i véi chi tiéu phat.

Phai thdm tra ring pho RF phét xa nam trong mit na phd RF tuyét doi, duoc tinh todn
d6i v6i cong suét ra cuc dai cho phép ctia thiét bi, bao gom ca suy hao do RTPC, néu c6.

Chii thich: Khi viéc sit dung ATPC la di€u kién bat buoc d€ diéu chinh thi cong suat
ddu ra ctia may phat phai phit hgp véi giéi han mat na pho trong toan dai ATPC.

Dai ATPC la khoang cong sudt tir mic cong suat ra danh dinh dén miic cong suat ra
nho nhat ctia bo khuéch dai (tai diém B’) ¢6 ATPC.
5.5.1.2 DBoi v6i hé thong 4xSTM-1 hoac STM-4

ATPC la dac tinh tuy chon. Khi thi€t bi sit dung dac tinh nay thi nha cung cip phai
cong bo dai ATPC va dung sai twong tng. Nha san xuat phai cong bé néu nhu thié€t bi dugc
thiét k&€ ¢c6 ATPC la dac tinh thudng xuyén c6 dinh. Viéc do kiém phai dugc thuc hién véi
muc cong suat ra tuong ng vai:

- Gia tri ATPC dugc thiét lap t6i gid tri c6 dinh d6i véi chi tiu hé thong.

- Gia tri ATPC dugc thiét 1ap & mitc cong suat kha dung cuc dai d6i véi chi tiéu phat.
5.5.1.3 Phuong phép do

ATPC la dac tinh tiy chon. Tuy nhién, khi thiét bi st dung dic tinh nay thi phai ki€ém
tra miic cong suat ra trung binh cuc tiéu va cuc dai. Ngoai ra, phai chiing minh dugc su hoat
dong ding cla tinh nang tu dong. Khi tiéu chuin khong bao gém chi tiéu ky thuat cia ATPC
thi phop do kiém doi v6i ATPC dua vao chi tiéu ky thuét ctia nha san xuat.

Muc dich

Tham tra viéc hoat dong chinh xdc clia mach vong di€u khién, nghia la: khi st dung
ATPC, cong suét ra ciia mdy phat c6 thé dugc thiét 1ap bang tay t6i muc cuc dai va cuc tiéu.
Ngoai ra, cling phai ki€ém tra tinh hoat dong ding ctia mach vong diéu khién, nghia 1a: cong
suat dau ra Tx phai tuong Gng v4i mic vao tai may thu tir xa.

Thiét bi do

Giong v6i phép do cong suat cuc dai.

Cdu hinh do (nhdn céng)

Diéu khién cong suat O/P thd cong

Z | Bo E' May phat A A Bo May do
diéu ché& cli ATPC T;h(gnhﬁ)n suy hao cbng suét

Hinh 5.14: Cdu hinh do diéu khién cong sudt phdt tu dong (ATPC) (nhdn céng)
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Cdu hinh do (ty dong)
May do
cdng suat
. . Bo
7 B4 E' May phat A loc | B B May thu
diéu ché ATPC RF - .
Tx B Bo
suy hao suy hao
B ghép
dinh huéng

Hinh 5.15: Cdu hinh do diéu khién cong sudt phdt tu dong (ATPC) (tw dong)

Thiui tuc do

Dit cong suat ra cia mdy phat ¢ miic cuc dai, do cong suat trung binh tai diém B’(C’).
Lap lai phép do v6i cong suét ra clia mdy phat & muc cuc tiéu. Toan bo suy hao giita diém
B’(C’) va may do cong suat phai dugc tinh dén.

Phai thdm tra tinh hoat dong ding ctia mach vong kin doi vdi tit ca cac thiét bi ¢6 bo
diéu khién cong suat tu dong. Ban dau, bo suy hao B (xem hinh 5.15) duoc thiét 1ap cho cong
suat ra Tx cuc ti€u, sau d6 tang dan cho dén khi dat dugc miic ra cuc dai chia may phat. Trong
toan dai cong sudt phat, mic vao mdy thu phai dugc duy tri trong gidi han dua ra trong chuin
lién quan hodc trong tiéu chudn hoat dong dugc bao dam clia nha san xudt. Lap lai phép do
dé tham tra ring chi tiéu diéu khién cong suat tu dong, giita cong suat cuc dai va cuc tiéu clia
mdy phat, phit hgp vé6i chuén lién quan hodc véi gidi han chi tiéu ciia nha san xuat.

5.5.2 Piéu khién tdan so ti xa (RFC)
5.5.2.1 Doi véi he thong STM-1

RFC la dac tinh tuy chon. Khi thiét bi st dung dac tinh nay thi nha san xuit phai cong
b6 dai RFC va dung sai tuong ting. Viéc do kiém phai duoc thuc hién bao gom:

- Thi tuc thiét 1ap RFC phai thuc hién it nhat tai 3 tan so6 (thap, giita va cao ctia dai bao trum);

- Thti tuc thiét 1ap RFC khong dugc tao ra phat xa bén ngoai mat na phé tan s6 trudc d6
va cudi cing.
5.5.2.2. Phuong phap do

Diéu khién tan s6 tir xa 1a dic tinh tiy chon. Tuy nhién, khi lap dat, chic nang nay phai
duoc kiém tra trong phép do do chinh xdc tan so.

6. Yéu cau vé dinh huéng ang ten

Theo tai liéu tham chi€u chuan [5]:

Ddi tan s6

Trong tiéu chudn nay, toan bo dai tan tr 3 GHz dén 20 GHz dugc chia 1am 2 dai tan
nhu sau:

Dai tan 1: tor 3 GHz dén 14 GHz;

Dai tan 2: tr 14 GHz dén 20 GHz;
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Phan loai ang ten

Theo tang ich ang ten: c6 2 loai dugc tng dung:

* Tang ich loai 1: Loai ang ten nay yéu cau tang ich thap d6i v6i muc dich két hop;

» Tang ich loai 2: Loai ang ten nay yéu cau tang ich cao d6i v6i muc dich két hop.

Theo duong bao mau biic xa (RPE): ¢6 4 loai duoc xac dinh:

* Loai 1: Nhiing ang ten sir dung trong cdc mang c6 kha niang nhiéu thip. Vi du dién
hinh vé kha nang nhiéu thap c6 thé 1a:

- Nhitng ang ten sut dung trong cdc mang vo tuyén, noi c6 k& hoach trién khai mat do
thap, va vi thé€, kha niang nhiéu giita cdc hé thong va bén trong hé thong thap, va tai nhiing noi
dé xuat cho mang vo tuyén s6 dung luong cao.

- Nhitng ang ten st dung trong cdc mang vo tuyén, noi c¢6 kha nang nhiéu gita cdc hé
thong va bén trong hé thong trung binh, va tai nhiing noi dé xuét cho mang vo tuyén s6 dung
luong thap.

* Loai 2: Nhiing ang ten sut dung trong cdc mang c6 kha niang nhiéu cao. Vi du dién
hinh vé kha nang nhiéu cao c6 thé 1a:

- Nhitng ang ten st dung trong cdc mang vo tuyén, noi c¢6 kha nang nhiéu giita cdc hé
thong va bén trong hé thong trung binh, va tai nhiing noi dé xuét cho mang vo tuyén s6 dung
luong cao.

- Nhitng ang ten sit dung trong cdc mang vo tuyén, noi c6 k& hoach trién khai mat do
cao, va vi thé, kha nang nhiéu giita cdc hé thong va bén trong hé thong cao, va tai nhiing noi
dé xuat cho mang vo tuyén s6 dung luong thap.

« Loai 3: Nhitng ang ten st dung trong cdc mang c6 kha ning nhiéu rat cao. Vi du dién
hinh vé kha nang nhiéu rat cao c6 thé la:

- Nhitng ang ten sit dung trong cdc mang vo tuyén, noi c6 k& hoach trién khai mat do
cao, va vi thé, kha nang nhiéu giita cdc hé thong va bén trong hé thong cao, va tai nhiing noi
dé xuat cho mang vo tuyén s6 dung luong cao.

* Loai 4: Nhiing ang ten stt dung trong cdc mang cé kha nang nhiéu cuc ky cao. Vi du
dién hinh vé kha nang nhiéu cuc ky cao c6 thé la:

- Nhiing ang ten sur dung trong cdc mang vo tuyén, noi c6 k& hoach trién khai mat do rat
cao, va vi thé, kha nang nhiéu giita cdc hé thong va bén trong hé thong rét cao, va tai nhiing
noi dé xuat cho mang vo tuyén sd dung luong cao.

Trong nhitng bing tin c6 thé ton tai su nghén phd, ngudi quan 1y c6 thé yéu ciu s
dung cdc ang ten loai cao hon.

Theo phdn biét phdn cuc chéo (XPD): c6 3 loai chi tieu XPD dugc xac dinh (xem muc
6.3, bang 6.1):

« XPD loai 1: cdc dng ten c¢6 do phan biét phan cuc chéo chuan.

* XPD loai 2: c4c ang ten c6 do phan biét phan cuc chéo cao.

« XPD loai 3: cdc dng ten c6 do phan biét phan cuc chéo cao trong mién géc md rong.

Dic tinh ky thuat vé dién

Dai v6i moi loai ang ten, nha san xuat ang ten phai thong bdo r6 vé bang tan hoat dong
va tang ich it nhat tai hai bién va diém giita ctia bang tin hoat dong. Ang ten c6 stt dung mai
che phai thoa man cdc yéu cau cla tiéu chuin khi mai che dugc dat.

Heé thong ang ten phai bic xa song phan cuc tuyén tinh (don hoac kép).
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6.1 Puong bao mau bitc xa (RPE)

(Cac) RPE doi v6i mdi loai ang ten, phai dam bao tinh linh hoat t6i da trong viéc quan
ly dé t6i uu hoa su két hop.

Mau biic xa déng phan cuc va phan cuc chéo do trong mat phang phuong vi d6i vé6i ca
hai phan cuc phai khong dugc vuot qué (cac) RPE duoc xac dinh trong danh sach nhu sau:

Dai tan 1:

- Loai 1: Hinh 6.1a)
- Loai 2: Hinh 6.1b)
- Loai 3: Hinh 6.1c¢)
- Loai 4: Hinh 6.1d)
Dai tan 2:

- Loai 1: Hinh 6.2a)
- Loai 2: Hinh 6.2b)
- Loai 3: Hinh 6.2c¢)

D&i tan 1: tU 3 GHz dé&n 14 GHz

30
10 =~
\\\ T —
AN ~N
5 O === _ ~
E §-~~~~___ I B
£ -10
>
xw -20
'_
-30
-40
0 20 40 60 80 160 100 120 140 180
Quan hé clia gbc phuang vi véi truc blp séng chinh (d6)
Déng phan cuc (dBi) ———— Phan cuc chéo (dBi)
Gobc (do) Déng phan cuc (dBi) Gobc (do) Phan cuc chéo (dBi)
5 26 5 10
10 20 8 7
20 12 15 5
50 5 30 -2
110 5 70 -2
140 -8 100 -5
170 -8 120 -8
170 -6 180 -8
180 -6

Hinh 6.1a): RPEs doi vdi cdc dng ten loai 1 trong ddi tan 1
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Dai tan 1: tir 3 GHz dén 14 GHz

30
N
% \‘_\ o~
S o0 I \
: TN
© 10 i
= ~\,
\3\
-20
-30
40 0 20 40 60 80 160 100 120 140 180
Quan hé clia goc phuong vi véi truc bap séng chinh (do)
Déng phan cuc (dBi) ———=—Phan cuc chéo (dBi)
Gobc (do) Déng phan cuc (dBi) Gobc (do) Phan cuc chéo (dBi)
5 26 5 10
10 20 10 5
20 12 15 5
50 5 30 -3
65 2 70 -3
80 2 100 -20
105 -20 180 -20
180 -20

Hinh 6.1b): RPEs doi vdi cdc dng ten loai 2 trong ddi tan 1
Dai tan 1: tr 3 GHz dén 14 GHz

30
20 \
5 10 S
©
= \
5 0+ \\
L \\_ \\
o2 —— e
o ™
S -10 Sa— N
=~
\\
-20 AN
-30
-40
0 20 40 60 80 160 100 120 140 180
Quan hé clia gbc phuadng vi véi truc blp sbng chinh (d6)
Déng phan cuc (dBi) ———=—Phan cuc chéo (dBi)
Goc (do) Doéng phan cuc (dBi) Goc (do) Phan cuc chéo (dBi)
5 20 5 5
20 8 10 0
70 -5 13 -5
100 -25 20 -5
180 -25 40 -6
50 -10
75 -15
95 -25
180 -25
Hinh 6.1¢): RPEs doi vdi cdc dng ten loai 3 trong ddi tan 1
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Tang ich [dBi]
S o

Dai tan 1: tu 3 GHz dén 14 GHz

vl

~________\
\\ -3

\

™ o — — — — — ———— ——— —

20 40 60 80 160
Quan hé clia gbc phuong vi véi truc blp sdng chinh (d6)
———— Phan cuc chéo (dBi)

Poéng phan cuc (dBi)

100 120 140 180

Goc (do) Dong phan cuc (dBi) Goc (do) Phan cuc chéo (dBi)
5 16 5 5
10 5 10 0
20 -7 13 -5
50 -18 20 -15
70 -20 30 -20
85 -24 40 -24

105 -30 45 -24
180 -30 70 -25
85 -25
105 -33
180 -33

Hinh 6.1d): RPEs doi vdi cdc dng ten loai 4 trong ddi tan 1
DA&i tan 1 tr 14 GHz dén 20 GHz

30
\
20
g 10 \\\\
k] \ I —
5 of P~ 11 TN
o Tl . —
© 10
-20
-30
-40
0 20 40 60 80 160 100 120 140 180
Quan hé clia g6¢ phuang vi véi truc bup séng chinh (d6)
Dbéng phan cuc (dBi) ———— Phan cuc chéo (dBi)
Goc (do) Dong phan cuc (dBi) Goc (do) Phan cuc chéo (dBi)
5 25 5 10
15 15 15 3
25 10 20 3
110 4 30 0
140 -8 45 0
170 -8 55 -3
170 -6 90 -3
180 -6 120 -8
180 -8

Hinh 6.2a): RPEs doi vdi cdc dng ten loai 1 trong ddi tan 2
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Dai tan 2: tU 14 GHz dén 20 GHz
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Tang ich [dBi]
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0 20 40 60 80 160 100 120 140 180
Quan hé clia goc phuang vi véi truc blp séng chinh (d6)

——— Péng phan cuc (dBi) ———— Phan cuc chéo (dBi)
Goc (do) Dong phan cuc (dBi) Goc (do) Phan cuc chéo (dBi)
5 25 5 10
15 13 7 7
20 10 15 2
70 0 20 2
80 -8 25 -1
100 -18 45 -1
160 -20 70 -10
180 -20 90 -20
180 -20

Hinh 6.2b): RPEs doi vdi cdc dng ten loai 2 trong ddi tan 2

DAi tan 2: t 14 GHz dén 20 GHz
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Tang ich [dBI]
o
V4
4
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-20 e

0 20 40 60 80 160 100 120 140 180
Quan hé cla géc phuang vi véi truc bap séng chinh (d6)

Déng phan cuc (dBi) —=—=—=—Phan cuc chéo (dBi)
Gobc (do) Dong phan cuc (dBi) Gobc (do) Phan cuc chéo (dBi)

5 18 5 5
10 9 10 1

25 2 30 -13

60 -4 50 -15

95 -27 85 -25

180 -27 95 -31

180 -31

Hinh 6.2¢): RPEs doi vdi cdc dng ten loai 3 trong ddi tan 2
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6.2 Tdng ich dang ten

Tang ich ang ten phai duoc biéu thi twong tng véi mot bo bitc xa dang huéng (dBi).
Tang ich ang ten phai 16n hon gid tri cuc ti€u trén toan dai tAn hoat dong ctuia hé thong. Hai
loai tang ich ang ten cuc ti€u dugc dé cap trong tiéu chuin nay la:

- Loai tang ich 1: 28 dBi;

- Loai tang ich 2: 32 dBi.

Nguoi quan 1y s& xac dinh mot loai tang ich st dung cho méi nhiém vu thich hop.
6.3 Phdn biét cuc chéo cua dang ten (XPD)

XPD tuong ting v6i RPE (xem muc 6.1) phai 16n hon hoac bang cdc gia tri chi ra trong
bang 6.1.

Profin déng cuc - 1dB (xem Chu thich)

Géc phuong vi

Chu thich: Profin -1dB cla &ng ten bang kép phai dugdc s dung cho bang tan sé cao nhét.

Hinh 6.3: Mdt na XPD do xung quanh truc bup song chinh

Géc ngang
Profin déng cuc -1dB (xem Chu thich)
]
o Go6c phuang vi
0 [d6] : 3,0
¢ [d6] : 0,2 b

Chu thich: Profin -1dB phéi dugc st dung cho bang tan s cao nhét trong trudng hop &ng ten hai bang tan.
Hinh 6.4: Mdt na cua XPD do xung quanh truc bup séng chinh

Trong céac hinh 6.3 va 6.4, mat na dugc dua ra doi véi cac phép do XPD xung quanh
truc bup song chinh.
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Bdng 6.1: Gid tri XPD tuong itng voi gid tri RPE trong muc 6.1

- XPD cao (dB)
Cac dai tan XPD chuan (dB) - -
(Chu thich 1) Loai 2 Loai 3
(Tham khao hinh 6.3) (Tham khao hinh 6.4)
35
Da&i 1 27 35 40 (chu thich 2)
Dai 2 27 34 34
Chu thich 1:  Dua vao mat cat géc phuong vi trong pham vi 1 dB d6i véi truc bup séng chinh
dong phan cuc.
Cha thich 2: Tham kh&o mién A trong hinh 6.4.
7. Pac tinh ky thuat cia may thu

7.1. BER la ham ciia mitc vao mdy thu (RSL)

7.1.1 D6i véi hé thong STM-1

Ngudng BER cta mdy thu (dBm) tham chiéu tai diém C (doi v6i cdc hé thong c6 bo
ghép song cong don) hodc diém B (d6i véi céc hé thong c6 phan nhanh da kénh) cta so do
khoi (xem hinh 4.1) déi véi BER = 107, 10 va 10™° phai bing hoéc nho hon céc gid tri chi ra

trong bang 7.1.

Bdng 7.1: Cdc nguong chi tiéu BER

RSL @ BER RSL @ 10° RSL @ 10°¢ RSL @ 10"
> [dBm] [dBm] [dBm]
Bang tan
Vv
<10 GHz -71 -67 -63
13 GHz -70 -66 -62
15 GHz -69,5 -65,5 -61,5

Dai v6i cac hé thong ngoai troi va mot phan ngoai troi khong phu thudc vao cac yéu
cau tuong thich dugc chi ra trong Phu luc C, cic ngudng chi tiéu BER sé giam 2 dB so véi
cac gia tri dua ra & bang trén.

7.1.2 Doi vai hé thong 4xSTM-1 hodc STM-4
Diém tham chi€u dé xac dinh dudng cong BER clia mitc dau vio may thu 1a B.

Trong bang 7.2, cdc gid tri BER dua ra c6 thé vuot qua miic tin hiéu nho nhat trong chi
tieu d6 cho. (Vi thé céc miic trong tiéu chudn nay c6 thé duoc xem 12 tiéu chudn chi tiéu chap
nhan t6i thi€u hodc miic ngudng cuc dai cha mdy thu). Nhitng gid tri trong bang 7.2 phai
duoc do véi cing mitc dau vao trén ca hai phan cuc va vGi hé thong du tai, tai STM-4 hoac
4xSTM-1 tai giao dién bang gdoc.
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Bdng 7.2: Miic ddau vao mdy thu doi vdi cdc bang tan khdc nhau

Bing tan
4,5, U6 GHz 11 GHz
BER=10" - 63 dBm - 62 dBm
BER=10° - 59 dBm - 58 dBm
BER=10"° - 54 dBm - 53 dBm

Chd thich: Cac gidi han nay dudc yéu cau khi két ndi téi cing mét cdng &ng ten clia kénh chin va
18, phan cach 40 MHz trén cling mét phan cuc, dudc thuc hién véi bd ghép hybrid 3 dB dat tai diém
tham chiéu C. Khi dugc chon lua, di véi muc dich trén, giai phap bd loc phan nhanh bang hep dugc
st dung, cac gidi han nay c6 thé 16n hon 1,5 dB.

7.1.3 Phuong phap do
Muc dich

Tham tra muc tin hiéu thu duoc so véi BER ngudng. Pay 1a phép do dic trung tai 3 miic
BER xac dinh trong tiéu chuén lién quan.

Thiét bi do
1) Bo tao mau/Bo phat hién 16i;

2) BO cam bién va may do cong suat.

Cdu hinh do
5 Z B' (C' B (C Z At hid
¢ BQ: May phat ©) ©) - May thu Phat:hlen
a0 mau 16i
B6 cam bién
coéng suat
May do
coéng suat
Hinh 7.1: Cdu hinh do RLS
Thiui tuc do

N6i dau ra bo tao mau t6i dau vao BB cua Tx. Gti tin hiéu ra BB ctia Rx tGi bo phat
hién 16i. Sau do ghi lai dudng cong BER bing cach thay déi trudong ctia mdy thu. Tham tra
rang RSL, tuong ting v6i BER ngudng, nam trong gidi han cta chi tiéu ky thuat.

7.2 D6 nhay cdm nhiéu dong kénh bén ngoai
7.2.1 Doi voi hé thong STM-1

Céc giGi han nhiéu dong kénh phai tuan theo bang 7.3, gia tri C/I cuc dai dua ra doi véi
do suy hao 1 dB va 3 dB ctia gi6i han BER = 10° dugc xac dinh trong muc 7.1.

V6i muc dich phéi hop tan s6, cac gid tri trung gian duogc dua ra trong hinh A.1 (xem
Phu luc A).
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Bdng 7.3: Do nhay cdm nhiéu dong kénh

P suy giam RSL theo C/I tai BER = 10°°
Po suy hao —» 1dB 3dB
Loai 5 hang A 34 31
Loai 5 hang B 37 33

7.2.2 Doi voi hé thong 4xSTM-1 hodc STM-4

Ap dung chi tiéu k§ thuat sau day cho nhiéu “bén ngoai” tir cic hé thong giéng nhau
nhung tir tuyén khac nhau (nhiéu nat).

Dai véi cac bang tan dua ra trong muc 4.2, gidi han do nhay nhiéu dong kénh phai theo
hinh 7.2.

Chii thich: Do suy giam muc dau vao ctia may thu dua ra trong hinh 7.2 lién quan t6i
cac muc dau vao ctia may thu dua ra trong bang 7.2.

o]

.®

>

2 8

° BER|= 10°
S

S 6 \

[ol=]

O c

ST 4 \

5 E £
2 2 </
=}

]

32 34 36 38 40 42 44 46 48
Ty s6 tin hiéu trén nhiéu [dB]
Hinh 7.2: Gidi han do nhay cam doi voi nhiéu sé” dong kénh “bén ngoai”
tham chiéu tai diém B’

7.2.3 Phuong phap do

C6 nhing khac biét trong mot so tiéu chuin vé yéu cdu do kiém do nhay nhiéu déng
kénh. Nhitng thay d6i nay d6 dugc tinh dén véi viéc dua ra céc phuong phdp do 1 va 2 cho
phép do thir ndy. Pon vi do kiém c6 thé 4p dung phuong phdp phu hop vdi tiéu chuén thi€t bi
lién quan.

Phuong phap 1

Muc dich

Dé thdm tra rang BER tai diém Z, cua thiét bi dang tham tra, vAn ¢ mic thap hon gidi
han trong chi tiéu ky thuat lién quan khi cé nhiéu giong véi tin hiéu di€u ché trén cing mot
kénh. Miic tin hiéu mong muén va nhiéu tai di€ém B(C) phai duoc dit & cdc mic da cho trong
chi tiéu ky thuat lién quan.

Thiét bi do

1) 2 bo tao mau;

2) Bo phat hién 16i;

3) BO cam bién va may do cong suat.
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Cdu hinh do 1
- B(C)
B
diéu ché Tx1 Suy1hao B8 ghé R E Bo gidi
T - | o 9nep X diéu ché
~
B.6~ \ o
tao mau ’ / l
z —>B o i 4 Phat hién
BO_ (© B6 cam bién loi bt
tao mau cbng suét
y *
B6 ] M:y do
1)
diéu ché ™2 > Suyzhao > cbng suét

Hinh 7.3: Cdu hinh do do nhay cam nhiéu dong kénh bén ngoai (cdu hinh 1)

Thui tuc do doi voi cdu hinh 1

Trong phép do nay, ca hai mdy phat phai phat trén cing mot tin s6 va phai dugc diéu
ché bang céc tin hiéu khac nhau c6 cing dic tinh. Chuyén cdc mdy phét sang ché€ do cho va
thdo 6ng din séng hoic cap tai diém B(C) (xem hinh 7.3). N6i bo cam bién cong suit va mdy
do cong suat phu hop. Bat Tx1 va di€u chinh bo suy hao 1 dé tao miic tin hiéu phu hop,
khoang -30 dBm. Bat Tx1 & ché do chd va Tx2 & ché do 1am viéc. Diéu chinh bo suy hao 2 dé
tao tin hiéu gay nhiéu thdp hon mc tin hiéu chuén, da dugc do trude, bing ty s6 séng mang
trén nhiéu (C/I) dugc dua ra trong chi tiéu k§ thuat. Bat Tx2 & ché do cho.

N6i lai may thu dang tham tra, bat Tx1 va ting bo suy hao dén miic 10° dé dat duoc
yéu cdu theo tiéu chuin. Tang bo suy hao 2 bing miic ting ctia bo suy hao 1, bat Tx2 va ghi
lai BER doi v6i C/I duoc néu trong tiéu chuan.

Giam bo suy hao 2 cho dén khi BER clia mdy thu bang giéi han dugc dua ra trong chi
tiéu k¥ thuat. Tinh toan va ghi lai ty s6 C/I.

Thui tuc thay thé'l

Chii thich: Thu tuc nay sit dung mot bo suy hao bo sung gitta bo két hop va may thu dé
diéu khién mic tin hiéu mong mudn va khong mong muon tuyét doi di vao mdy thu. Chiic
nang ctia bo suy hao 1 va 2 la duy tri ty s6 C/I chinh xéac.

Cdu hinh do 2
Bo E T | [Suy hao| .
diéu ché 1
B(C
(© £
3 y.A
Clla . BO Suy hao . Giai
z B | anép [T [ M diéu ché
B6 tao mau bit =
{ /4 Phat hién
5 ' 4 B& cam bién |5
diéEQché' —E> Tx2 | »{Suyhaol,l cong suat
2 i
May do
céng suét

Hinh 7.4: Cdu hinh do do nhay cam nhiéu dong kénh bén ngoai (cdu hinh 2)
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Thui tuc do doi voi cdu hinh do 2

V6i cac may phat & ché do cho, dat bo suy hao 1 va 2 & mic cuc dai, bd suy hao 3 &
muic 0. Ngét 6ng dan séng hodc cap tai diém B(C) (xem hinh 7.4), n6i bo cam bién va mdy do
cong suat phit hgp. Bat Tx1 va giam bo suy hao 1 dé tao miic tin hiéu phit hgp, khoang -30 dBm.
Ghi lai muc do dugc. Bat Tx1 & ch€ do cho va Tx2 & ché do lam viéc. Giam bd suy hao 2
dé tao tin hiéu thdp hon miic d6 do duoc truéc d6 mot luong bang ty s6 C/I. Tang bo suy hao
3 dé tao mic vao mdy thu mong muén bing mitc duoc dua ra trong chi tiéu k§ thuat
lién quan.

Véi ca 2 mdy phéat & ch€ do chd, ngit bo cam bién cong suat va noi lai may thu dang
thdm tra. Bat ca 2 mdy phat trong diéu kién diéu ché, do va ghi BER ctia mdy thu trén bo phat
hién 16i.

Giam b suy hao 2 cho dén khi BER clia mdy thu bang giéi han duogc dua ra trong chi
tiéu ky thuat. Tinh todn va ghi lai ty s6 C/I mong muén va khong mong mudn.

Phuong phap 2

Muc dich

Dé tham tra ring gia tri C/I cuc dai d6i v6i do suy gidm 1 dB va 3 dB v6i BER = 10° va
107 van duy tri & mic thdp hon gidi han chi tiéu k¥ thuat lién quan khi ¢6 nhiéu giong vdi tin
hiéu diéu ché trén cing mot kénh.

Thiét bi do

1) 2 bo tao mau;

2) Bo phat hién 16i;

3) BO cam bién va may do cong suat.

Cdu hinh do

Xem hinh 7.3.

Thiui tuc do

Trong phép do nay ca hai may phat phai phat trén cing mot kénh va phai duoc di€u ché
véi céc tin hiéu c6 cung dic diém. V6i cac mdy phat & ché€ do cho, ca hai bo suy hao déu
dugc dat & muc cuc dai.

N6i mdy do cong suét tai diém B(C). Bat Tx va diéu chinh bo suy hao 1 dé tao tin hiéu
mong mudn tai mic tiéu chudn yéu cau la 10° (hoic 107). Gidm bo suy hao 1 xuéng 1 dB
(hodc 3 dB) va ghi cdc tham s6 thiét 1ap clia bo suy hao nay. Bat bo tao nhiéu va giam bo suy
hao 2 dé thu dugc BER = 10 (hodc 107) trén bo phdt hién 16i. Tét ca 2 mdy phdt va ngat 6ng
dan séng, hoic cép, tai diém B(C), xem hinh 7.3. Ghi lai céc tham s6 thiét 1ap ctia bo suy hao
2 va ndi bo cam bi€n va may do cong suit tGi 6ng dan séng hoac cap.

Bat Tx1 va giam bo suy hao 1 dé tao mtc tin hiéu mong mudn trong dai da hiéu chuén
ciia may do cong suat. Ghi lai mic cong suat va do suy giam suy hao.

- Tinh cong suat = miic cong suat do dugc - do bién déi suy hao.

tin hiéu mong mudn

- Tat Tx 1, bat Tx 2 va lap lai tha tuc do dé tinh cong suat,

tin hiéu khong mong mudn
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Gi4 tri C/I déng kénh cuc dai d6i v6i do suy gidm 1 dB hodc 3 dB trén 10 hodc 107 1a:
- C/I = C()ng Sué:tl]’n hiéu mong muén ~ C()ng Sué:tl]’n hiéu khong mong muén
7.3 D6 nhay cdm nhiéu kénh lin cdn

7.3.1 D61 voi hé thong STM-1

Céc gi6i han nhiéu kénh lan can phai tuan theo bang 7.4 d6i véi céc tin hiéu diéu ché
giong nhau cach nhau mot kénh, gia tri C/I cuc dai dua ra d6i véi do suy hao 1 dB va 3 dB
cuia gi6i han BER = 10° dugc x4c dinh trong muc 7.1. Céc s6 liéu nay lién quan dén thiét bi
loai 5 hang A véi chi tiéu thap hon cho phép st dung cac hé thong tai moi truong mat do thap.

Dé phoi hop tan s6, cdc gia tri trung gian duoc néu trong hinh A.2 (xem Phu luc A).

Bdng 7.4: Do nhay cdm nhiéu kénh ldn cdn thit nhdt
doi voi cdc hé thong loai 5 hang A

P9 suy giam RSL theo C/I tai BER = 10°°
Khoang cach kénh Do suy hao & 1dB 3dB
29 MHz dén 30 MHz 8,5 5,5
28 MHz 12,5 9,5

Céc gidi han nhiéu doi v6i kénh 1an can phai tuan theo bang 7.4 d6i véi cac tin hiéu
diéu ché giong nhau cdch nhau mot kénh, gid tri C/I cuc dai dua ra doi v6i do suy hao 1 dB
va 3 dB clia gidi han BER = 10° dugc x4c dinh trong muc 7.1. C4c s6 liéu nay lién quan dén
thi€t bi loai 5 hang B véi chi tiéu kénh 14an can t6t hon cho phép st dung cac hé thong tai moi
truong mat do thap.

DéE phoi hop tan s, gia tri trung gian duoc néu trong hinh A.2.

Bdng 7.5: Do nhay cdm nhiéu kénh ldn cdn thit nhdt
doi voi cdc hé thong loai 5 hang B
P9 suy giam RSL theo C/I tai BER = 10°®

Cac bang tan Do suy hao 2 1dB 3dB
T4t ca cac bang +3 1
7.3.2 Doi vai hé thong 4xSTM-1 hodc STM-4
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Hinh 7.5: Gidi han do nhay cam doi véi nhiéu so ciia kénh lan cdn tham chiéu tai diém B’
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Dai v6i cac bang tan dua ra trong muc 4.2, giGi han ctia d0 nhay nhiéu kénh lan can
phai tuan theo hinh 7.5.

Chii thich: Do suy giam muc diu vao cta may thu dua ra trong hinh 7.5 lién quan t6i
cac mitc dau vao ctia may thu dua ra trong bang 7.2.

7.3.3. Phuong phap do

C6 nhitng khdc biét trong mot so tiéu chudn vé yéu cau do kiém do nhay cam déi véi
nhiéu kénh lan can. Nhiing thay d6i ndy da dugc tinh dén véi viéc dua ra cdc phuong phap do
1 va 2 cho phép do thir nay. Pon vi do kiém c6 thé d4p dung phuong phdp phl hgp vdi tiéu
chuén thiét bi lién quan.

Chii thich 1: Trong nhiéu trudng hop ty s6 C/I s€ mang gid tri am, vi thé tao ra muc
nhiéu 16n hon mic tin hiéu mong mudn.

Phuong phap 1

Muc dich

Dé tham tra BER tai diém Z, clia mdy thu dang tham tra, vin ¢ miic thdp hon gidi han
trong chi tiéu k¥ thuat lién quan khi cé nhiéu giéng véi tin hiéu di€u ché trén kénh lan can.
Miic tin hiéu mong muon va nhiéu tai diém B(C) phai dugc dit & miic d6 cho trong chi tiéu
ky thuat lién quan.

Thiét bi do

Giong phép do dong kénh.

Cdu hinh do 1

Giong phép do dong kénh (xem hinh 7.3).

Thui tuc do doi voi cdu hinh do 1

Trong phép do nay, ca hai mdy phat phai phat trén cing mot tin s6 va dugc di€u ché
bing cac tin hiéu khac nhau c6 cuing dic tinh. Chuyén cdc mdy phat sang ché do chd va ngit
ong din séng hodc cap tai diém B(C). Noi bo cam bién vad may do cong sudt phi hgp. Bat
Tx1 va diéu chinh bo suy hao 1 dé tao miic tin hiéu phi hgp, khoang -30 dBm. Chuyén Tx1
sang ché do chd va Tx2 & ché€ do 1am viéc. Diéu chinh bo suy hao 2 d€ tao tin hiéu gay nhiéu
thdp hon muc tin hiéu chuén, da dugc do trudc, bang vdi ty s6 séng mang trén nhiéu (C/I) cho
trong chi tiéu k§ thuat. Chuyén Tx2 sang ché do cho.

N6i lai may thu dang thdm tra va tang ca 2 bo suy hao lén mic dam bao miic tin hiéu
mong muon va khong mong muén di vao mdy thu tai gid tri chinh x4c cua ching. Bat va dicu
ché cac may phat. Ghi lai BER ctia may thu.

Lap lai phép do v6i mdy phdt tao nhiéu duogc diéu chinh phit hop véi kénh lan can khéc.

Thii tuc thay thé'l

Chii thich 2: Thi tuc nay st dung mot bo suy hao bo sung gitta bo két hop va mdy thu
dé diéu khién mic tin hiéu mong mudn va khong mong muén tuyét d6i di vio may thu. Chiic
nang ctia bo suy hao 1 va 2 la duy tri ty s6 C/I chinh xéc.
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Cdu hinh do 2

Giong cdu hinh do dong kénh, thay th€ 1 (xem Hinh 7.4).

Thui tuc do doi voi cdu hinh do 2

V6i cac may phat & ché do cho, dat bo suy hao 1 va 2 & mic cuc dai, bd suy hao 3 &
mtic 0. Thdo 6ng dan séng hoic cap tai diém B(C) (xem hinh 7.4) va n6i bo cam bién va mdy
do cong suat phu hop. Bat Tx1 va giam bo suy hao 1 dé tao miic tin hiéu phu hop, khoang
-30 dBm. Ghi lai mtc do dugc. Bat Tx1 & ché do cho va Tx2 & ché€ do lam viéc. Giam bd suy
hao 2 dé€ tao tin hiéu cao hon mtc dé do dugc truéec d6 mot luong bang ty s6 C/I. Tang bo suy
hao 3 dé tao miic yéu cu dua ra trong chi tiéu.

V6i ca 2 may phat & ch€ do chd, ngéit bo cam bién cong suit va n6i mdy thu dang tham
tra. Bat ca 2 mdy phat trong diéu kién di€u ché&, do va ghi BER cua mdy thu trén bo phat
hién 16i.

Lap lai phép do v6i mdy phdt tao nhiéu duogc diéu chinh phit hop véi kénh lan can khéc.

Phuong phap 2

Muc dich

Dé thdm tra ring gia tri C/I cuc dai doi v6i do suy giam 1 dB va 3 dB trén BER béng
10° va 107 vin duy tri & mic thap hon gidi han chi tiéu k§ thuat lién quan khi ¢6 nhiéu giong
vGi tin hiéu diéu ché trén cung kénh truyén.

Thiét bi do

1) 2 bo tao mau;

2) Bo phat hién 16i;

3) BO cam bién va may do cong suat.

Cdu hinh do

Xem hinh 7.3.

Thiui tuc do

Khi do kiém, Tx2 phai phat trén mot trong cdc kénh lan can va dugc diéu ché vdi tin
hiéu c6 cuing déc tinh nhu tin hiéu diéu ché mong muén. Ca 2 may phat 6 ché do cho, dat cac
bo suy hao & gia tri cuc dai.

N6i mdy do cong suét tai diém B(C). Bat Tx va diéu chinh bo suy hao 1 dé tao tin hiéu
mong muon tai miic tiéu chuédn yéu cau cho 10° (hodac 107). Giam bo suy hao 1 xuéng 1 dB
(hodc 3 dB) va ghi cdc tham s6 thiét 1ap clia bo suy hao nay. Bat bo tao nhiéu va giam bo suy
hao 2 dé thu dugc BER = 10 (hodc 107) trén bo phdt hién 16i. Tét ca 2 mdy phdt va ngat 6ng
dan séng, hoic cép, tai diém B(C), xem hinh 7.3. Ghi lai céc tham s6 thiét 1ap ctia bo suy hao
2 va ndi bo cam bi€n va may do cong suit tGi 6ng dan séng hoac cap.

Bat Tx1 va giam bo suy hao 1 dé tao mtc tin hiéu mong muén trong dai d6 hiéu chuéin
ciia may do cong suat. Ghi lai mic cong suat va do suy giam suy hao.

- Tinh cong suat = miic cong suat do dugc - do bién doi suy hao.

tin hiéu mong mudn
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Tat Tx1, bat Tx2 va lap lai tht tuc do d€ tinh cong sudt g, yiew knong mong mucn-
Gi4 tri C/I déng kénh cuc dai d6i v6i do suy gidm 1 dB hodc 3 dB trén 10 hodc 107 1a:
- C/I = COﬂg Sué:t tin hiéu mong muén ~ COﬂg Sué:t tin hiéu khong mong mudn*
Lap lai phép do v6i nhiéu tao ra trén cdc kénh lan can khdc.
7.4. Nhiéu gia CW
7.4.1 Dot voi hé thong STM-1
D6i véi mdy thu hoat dong tai ngudng BER = 10° dua ra trong bang 7.1, viéc tao tin
hiéu gay nhiéu CW tai miic +30 dB d6i véi tin hiéu mong muon va tai bat ky tdn s6 nao trong
dai 30 MHz t6i hai bac 2 cta tan s6 cao hon clia bang, ngoai trit cac tdn s6 bén canh tin s6

trung tam mong mudn cua kénh RF cho t6i 250% khoang cach kénh, phai khong dugc tao ra
BER 16n hon 107,

Chii thich: Khi sit dung 6ng dan séng giita cac di€ém tham chiéu A va C, néu chiéu dai
ong dan séng 16n hon bude séng khong gian tu do cua tan s6 cat (Fc) 2 1an thi gigi han dudi
ctia phép do sé tang 0,7 Fc va tang 0,9 Fc khi d6 dai 16n hon bude song 4 1an.

Viéc do kiém nay dugc thuc hién dé€ nhan biét tdn s6 xac dinh tai d6 mdy thu c6 ddp
ting gia, vi du tn s6 anh, hai ctia bo loc thu... Dai do thuc t€ phai dugc diéu chinh phu hop.
Viéc do ki€ém nay khong dua ra yéu cdu ky thuat cho cac tin s6 ngoai bang dugc chi ra trong
tiéu chuén nay.

7.4.2 Phuong phdp do

Muc dich

Phép do nay ding d€ nhan biét cdc tin s6 cu thé tai d6 mdy thu c6 thé ¢6 dap tng gia,
vi du: tAn s6 anh, dap tng hai ctia bo loc may thu... Dai tin do kiém phai tuan thu chi tiéu k§
thuat lién quan.

Thiét bi do

1) BO tao mau;

2) Bo phat hién 16i;

3) B0 tao tin hiéu;

4) B6 cam bién va may do cong suat.

Cdu hinh do

B(C) B(C) 7
B& tao mau May phat —>| Suy hao |—>| + I—-—» May thu B& phat hién 16i

Kéthop
% _|Cambién| | Maydo
coéng suat céng suat

B0 bao tin hiéu

Hinh 7.6: Cdu hinh do nhiéu gia CW
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Thiui tuc do

Ngit dau ra bo tao tin hiéu, do cong suét ra RF ctia mdy phét tai diém B(C) bing cach
st dung bo cam bién cong suat phu hgp, véi mitc suy hao cho truée. Thay bo cam bién cong
suét bang mdy thu dang thdm tra, va ting mtc suy hao cho dén khi dat miic yéu cu theo tiéu
chuén. Ghi lai mtic BER cho mitc may thu (dBm).

Tat mdy phat, thay mdy thu dang thdm tra bang bo cam bié€n cong suét. Hiéu chinh bo
tao tin hiéu theo dai tAn yéu ciu cta tiéu chudn tai mitc x dB trén miic tinh theo (dBm), trong
d6 x 1a mic tang cta tin hiéu CW nhiéu.

Thay bo cam bién cong suét bing mdy thu dang thdm tra va dam bao mic BER khong
bi thay doi. Quét bo tao tin hiéu theo dai tin yéu cau tai mifc chuin, quan tam dén bang ngoai
trir dugc chi ra trong tiéu chuén lién quan.

Ghi lai cdc tan s6 bat ky tao ra BER vuot qud mifc yéu cdu cua tiéu chuan. Khuyén nghi
rang gid tri chudn phai dugc kiém tra lai tai cdc tan s6 nay.

Chui thich 1: Viéc sit dung bo tao tin hiéu theo budc cho phép tao ra kich thudc budc
16n hon hodc béng 1/3 do rong bang ctia mdy thu dang tham tra.

Chii thich 2: Phép do nay c6 thé yéu cau sir dung cdc bo loc thong thip tai ddu ra cta
bo tao tin hiéu dé trdnh cdc hai ctia bo tao tin hiéu dua vao bang ngoai trlit cia may thu.
7.5. Phdt xa gid

Phét xa gia tir may thu 12 nhitng phat xa tai bat ky tan s6 nao, do duoc tai diém C.

Phat xa gia tir may thu can dugc xac dinh bai 02 1y do:

a) Dé han ché nhiéu di vao cac hé thong khdc dang hoat dong nim ngoai hé thong dang
xem xét (phat xa bén ngoai), cac gi6i han nay dugc tham chi€u tai Khuyén nghi CEPT/ERC
74-01 [6];

b) D€ han ché nhiéu ndi bén trong hé thong noi ma cac mdy phat va may thu dugc két
ndi thong qua cac bd loc va cac hé thong phan nhanh.

Diéu nay dan dén: c6 hai nhom gidi han phat xa gia, trong d6: cdc giéi han xdc dinh
d6i v6i nhiéu “ndi” phai nho hon hodc bing cédc gidi han clia nhiéu “ngoai”.

7.5.1. Phdt xa gid bén ngoai

Tai diém tham chié€u C phai 4p dung cdc gid tri gi6i han trong Khuyén nghi CEPT/ERC
74-01 [6].

7.5.2. Phdt xa gid noi

7.5.2.1. Doi véi hé thong STM-1

Cac gidi han phét xa gia, tham chiéu tai diém B, duoc quy dinh trong bang 7.6.

Miic yéu ciu s& bang muc trung binh cong ctuia phat xa dang xem xét.
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Bdng 7.6: Gioi han cua phdt xa gid noi

Gidi han quy dinh Hé s6 diéu khién

<-110 dBm Tap n&m trong nlra bang tan may thu

Dai véi cac hé thdng ¢b cac yéu cau tuong thich nhu trong Phu luc C.2

<-90 dBm Tap n&m trong nlra bang tan may thu

Dai v6i cac hé thdng cb cac yéu cau tuong thich nhu trong Phu luc C.3

Dai v6i cac hé thong khong can tuong thich v6i cac yéu cau cua Phu luc C thi khong
yéu cau.

Ngoai ra, khi yéu cau tuong thich véi cac hé thong FDM trén cung hé théng phan
nhanh/ang ten va cac thiét bi s6 st dung tin s6 trung tan 70 MHz, thi Cac phat xa du LO, tai
diém tham chiéu B, phai:

- <-125 dBm: dd6i véi cac hé thong cé cac yéu cau tuong thich trong Phu luc C.2 trong
bang 7 GHz;

- <-110 dBm: dd6i véi cac hé thong cé cac yéu cau tuong thich trong Phu luc C.2 trong
moi bang khac va d6i véi cac hé thdng c6 yéu cau tuong thich trong Phu luc C.3 trong moi bang.
7.5.2.2. DBoi v6i hé thong 4xSTM-1 hoac STM-4

Phét xa gid nam trong nira bang clia mdy thu phai nho hon hoac bang -110 dBm (tham
chiéu tai diém B).

7.5.3. Phuong phap do
St dung phuong phap do gidong nhu muc 5.4.1.3. Miic phat xa gia tr mdy phat va may

thu ctia thi€t bi song cong st dung céng chung dugc do déng thoi va phép do chi cén thiét
thuc hién mot 1an.

Muc dich

Dé tham tra phét xa gia tir may thu van ndm trong gidi han cho phép.
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PHU LUC A
(Tham khao)
Thong tin bo sung

A.1. Phan cuc chéo (XPD)

XPD hiéu dung do dugc trén mot chiang dién hinh (50 km tai céc tAn s6 thap hon 10 GHz,
25 km tai 3 GHz va 18 km tai 15 GHz) trong diéu kién khong c6 pha dinh phai nhé hon 28 dB.

A.2. Cac yéu cau phan nhanh/phi do/ang ten

Thiét bi theo tiéu chudn nay ciing c6 thé c6 cau hinh hé théng véi dng ten tich hgp hoac
rdt nhiéu giai phéap ky thuat tuong tu, khong c6 két noi phi do dai; cac yéu cau sau day khong
duoc coi la cac yéu cau thiét yéu.

Khi ang ten 1a mot phan tich hgp cua thiét bi thi sé khong ¢6 yéu cau nao.

A.2.1 Suy hao phdn xa

Dai véi cac hé thong tuan thu cac yéu cau tuong thich trong Phu luc C, suy hao phan xa
cuc ti€u bing 26 dB tai diém C va C’ trén toan dai RF va duoc do theo huéng ang ten. Trong
cung diéu kién, doi véi cdac hé thong khong tuan thi cic yéu cau tuong thich trong phu luc C
va str dung két noi phi do “dai”, suy hao phan xa cuc tiéu bing 20 dB.

A.2.2 Cdc thanh phan xuyén diéu ché

Moi thanh phan xuyén diéu ché€ gay nén bdi cdc mdy phdt khac nhau két n6i tai diém
C’ t6i bo do ki€ém c6 suy hao phan xa 16n hon 23 dB dugc gia thi€t nho hon -110 dBm tham
chiéu tai diém B’ v6i cong suat ra cia mdi mdy phat khoang 28 dBm.

A.2.3 Phan tich giita cdc cong

Gié tri nay phai nho hon 40 dB.

A.3. Piéu khién cong suat phat tu dong (ATPC)

ATPC ¢6 thé dugc sir dung trong mot so trudng hop, vi du:

- D€ giam nhiéu gitta cac hé thong gan ké hoic gifta cac kénh 1an can cua cing mot
hé thong;

- D€ cii thién tinh twong thich véi cdc hé thong twong tu va s6 tai cdc tram nut;

- D€ cai thién chi tieu BER hodc RBER du;

- D€ giam céc van dé tang pha dinh;

- D€ giam cong sudt tiéu thu ciia mdy phat;

- D€ giam nhiéu khoéang céch s6-s6 va s6-twong tu gitta cac chang str dung lai tin s6;

- Dé tang tang ich hé thong chong lai suy hao do mua.
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ATPC la tinh nang tiy chon, dugc st dung dé diéu khién mic ra bo khuéch dai cong
sudt tir gia tri cuc tiéu thich hop, phut hop véi cac yéu cau k& hoach mang va duoc sir dung
trong diéu kién duong truyén binh thuong, dén gia tri cuc dai, dip dng ddy di moi chi tiéu k§
thuat xdc dinh trong tiéu chuén nay.

Déai ATPC khong duogc vugt qua 25 dB. Khi ¢6 yéu cau tuong thich véi cac hé thong
tuong tu, muc ra nho nhit cia bd khuéch dai cong suat khong duge nhoé hon +10 dBm vi gia
tri nay c6 thé din dén giam dai ATPC.

Dé 1ap k€ hoach trong moi trudng nit, hé thong c6 ATPC c6 thé xem xét dé hoat dong
v4i cong sudt phat cuc tiéu.

Khi ATPC Ia dic tinh ¢6 dinh, dai ATPC duogc xdc dinh 1a khoang cong sudt ciach déu
nhau tlr mifc cong suat ra cuc dai (bao gébm ca dung sai) dén mic cong suit ra cuc ti€u (tai
diém tham chiéu B’) c6 ATPC. Khi ATPC Ia tiy chon, c6 thé xdc dinh hai dai: “dai dudi”
(down-range) tir mitc danh dinh dén mtc cuc tiéu (bao gom ca dung sai) va “dai trén” (up-range)
tir mitc danh dinh d&€n miic cuc dai (bao gom ca dung sai).

A.4. RBER (doi v6i hé thong STM-1)

Trong cac ting dung thuc t€, khi mat do tuyén vo tuyén trong khu vuc cu thé cao, vi du
tram nut, cic mdy thu vo tuyén phan bé gan nhau c6 thé sir dung cdc kénh lan can. Vi thé, dé
dam bao cap do dich vu, thiét bi phai ddp ung chi tiéu RBER khi c6 nhiéu cua kénh lan can.

RBER dugc chuén héa dé phu hop véi chi tieu ESR (hoac BBER) theo yéu céu trong
cac Khuyén nghi ITU-R vé chi tiéu dudng truyén.

Dé phép do c6 du do tin cay, khi BER twong d6i thap so véi tai thuc t€, thi thoi gian do
phai rat dai. Qua trinh do va céc gia tri BER dugc trinh bay chi tiét trong TR 101 036-1 [5].

Khi ¢6 tinh nang hiéu chinh 16i, c6 thé giam thdi gian do bing céch udc lugng RBER
theo cong thirc lién quan do nha cung cip cong bo.

Mot lua chon khac 1a dé€ bao dam ring 16i khong xudt hién trong thoi gian ghi cuc ti€u
theo bang A.1.

Bdng A.1: Thoi gian ghi 16i khong

Téc do bit dang tham tra [Mbit/s] Théi gian ghi cuc tiéu [phut] Loi
140/155 108

A.5. Nhiéu dong kénh va kénh lan can

Chi tiéu doi v6i nhi€u dong kénh va kénh lan can duoc phan cich bing mot khoang
cach kénh C/I dugc dua ra trong cac muc 8.3.1 va 8.3.2 twong ung, chi d6i vé6i do suy giam 1
dB va 3 dB; hinh A.1 va A.2 biéu thi dic trung nhiéu doi véi cdc gid tri suy giam khéc.

Mitic vao mdy thu tai diém tham chiéu C tuong ting v6i ngudng BER = 10° (X) nhu qui
dinh trong muc 7.1.1.
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BHR=10°| «
~
X+3 dB AN
AN
\\ \‘
N
X+1 dB ™~ /\ b 'i
— e L
X dBm
Loai 5 hang A
——=— Loai 5 hang B
25 30 35 40

C/l déng kénh tham chiéu tai diém B [dB]
Hinh A.1: D¢ suy giam ngudng doi vdi nhiéu dong kénh

Miic vao mdy thu tai diém tham chiéu C twong ting v6i ngudng BER = 10° (X) nhu qui
dinh trong muc 7.1.1.

BER =[10°
A
x+3dB'f \\/
§\~ ~" \\\
X+1 dB Y ™~ /\
s sl N
X dBm b ——
Khoang cach kénh
29-30 MHz
...... Khoang cach kénh
28 MHz
5 10 15 20

C/| d6ng k&nh tham chiéu tai diém B [dB]
Hinh A.2: Do suy giam ngudng doi vdi nhiéu kénh ldn cdn thit nhdt
cua hé thong loai 5 hang A
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Miic vao mdy thu tai diém tham chiéu C tuong tng v6i ngudng BER =10° (X) nhu qui
dinh trong muc 7.1.1.

\ BHR =[10®

X+3 dB \

~
X+1 dB \\/

X dBm

Té&t cé cac bang

-5 0 5 10
C/| déng kénh tham chiéu tai diém C [dB]

Hinh A.3: D¢ suy giam ngudng doi vdi nhiéu kénh ldn cdn thit nhdt
cua hé thong loai 5 hang B
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PHU LUC B
(Tham khao)

Po nhay cam méo doi véi cac may thu phan tap

Muc dich
Phép do nay ap dung cho cac hé thong c6 st dung ky thuat két hop phan tap.
Phép do nay xdc minh su mién nhiém cua thiét bi d6i v6i méo duong truyén.

Cau hinh do phu hgp vdi thiét bi c6 giao dién IF tai dau ra bo diéu ché; tuy nhién c6 thé
dugc mé rong t6i mic RF, mién 1a c6 san cac bo mo phong pha dinh RF.

Céc phép do dugc thuc hién bang cach sir dung bo mo phong pha dinh hai tia tai mic
RF d6i v6i moéi dau vao clia hai may thu (chinh va phan tap).

Mot vai cach don gian héa c6 thé duoc thuc hién tuy thudc viéc trién khai thuc t€ cta
may thu phan tap.
Thiét bi do
1) Bo tao miu/Bo phat hién 16i;
2) Bo mo phong pha dinh.
Cau hinh do

Ji LAi
A
| Méphdng | | Bditan || Suy |1 o L5 <
2 | pha dinh RF [én L hao (chinh)
IF A
Botao || BO [ BO Dao déng ————— Z[bnat hien
mau | |.diéu ché [[| hybrid e t
IF * 41| Rx
Mé phéng | | Déitan || Suy |[i] gphan _
~Ipha dinh RF 1én hao ap) LBi <
7
1— LAi
Ban do kiém

Hinh B.1: Cdu hinh do dé nhay cam méo doi voi cdc mdy thu phdn tdp

Thu tuc do

N6i ddu ra bo tao mau t6i dau vao BB Tx. Diéu khién 2 bo mo phong pha dinh (tré
6,3 ns) dé tao sméo da duong (khe). Tao céac ho chit ky gia trén co s& cdc 16i tim thay tai dau
ra BB Rx trong dié€u kién sau:

50



TCN 68 - 234: 2006

a) Piéu khién bo mo phong pha dinh trén dudng Rx chinh dé cé diéu kién phing
(khong méo); diéu khién bo mo phong pha dinh trén dudng Rx phan tap dé c6 khe (tai budc 1
MHz), ting va giam tin s6 trong bang tin hiéu diéu ch€; thay déi do sau cua (cac) khe tir 10
dB dén 30 dB theo ting budc 1 dB, vé6i cac diéu kién pha cuc tiéu va khong cuc tiéu. Diéu
khién do suy hao ctia cic bo suy hao bién déi, va lap lai phép do tai mic tin hiéu thu khac;

b) Thay ddi trang thai, c6 mot khe trén dudong Rx chinh va diéu kién phang trén dudng
Rx phan tap;

¢) Diéu khién bo mo phong pha dinh trén dudng Rx chinh va trén duong Rx phan tap dé
c6 khe; thay déi tan s6 ctia mot khe (theo buéc 1 MHz) bang cdch tang hodc giam tin so
trong bang tin hiéu diéu ché va giit & vi tri ¢d dinh khoang 1 giay, va thay déi do sau cua
(cac) khe tir 10 dB dén 30 dB theo cdc budc 1 dB, véi diéu kién pha cuc tiéu va khong cuc
tiéu. Diéu khién do suy giam ctia cic bo suy hao bién déi, lap lai phép do tai mic tin hiéu
thu khac.
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PHU LUC C

(Quy dinh)
Yéu cau tuong thich giira cac hé thong

Poi v6i hé thong STM-1
Yéu cau tuong thich gitra cac hé thong nhu sau:

C.1. Khong yéu cau hoat dong giira thié€t bi phat cia mot nha san xuét véi thiét bi thu
cua nha san xuat khac;

C.2 C6 thé yéu cau két hop thiét bi clia nhiéu nha san xudt khdc nhau trén cing mot
phan cuc clia cing mdt ang ten;

C.3 C6 thé yéu cdu két hop thiét bi ctia nhiéu nha san xuat khac nhau trén phan cuc
khac nhau ctia cing mot ang ten. Yéu cau nay khong ap dung ddi véi cac hé thong c6 ang ten
tich hop.

Poi v6i hé thong 4xSTM-1 hoac STM-4

Khong yéu ciu hoat dong gitta thi€t bi phat cia mot nha san xuat véi thiét bi thu cla
nha san xuat khac.
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PHU LUC D
(Tham khao)
Yéu cau vé chi tiéu va tinh kha dung

Poi véi hé thong STM-1

Thiét bi phai dugc thi€t k€ dé dap tng cdc yéu cdu vé tinh kha dung va chit lugng mang
theo Khuyén nghi ITU-T G.826 va G.827 ti€p sau cac tiéu chi d6 dugc xac dinh trong Khuyén
nghi ITU-R F.1092-1 va F.1189-1 d6i vdi cdc tuyén truyén dan s6 quoc t€ va qudc gia.

Poi v6i hé thong 4xSTM-1 hoac STM-4

Thiét bi phai dugc thi€t k€ dé dap tng cdc yéu cdu vé tinh kha dung va chit lugng mang
theo Khuyén nghi F.695, F.1092-1, F.1189-1 va F.557-4 ti€p sau céc tiéu chi d6 dugc xac
dinh trong Khuyén nghi G.826 va G.827 d6i véi céc tuyén truyén dan so6 qudc té€ va quic gia.

Viéc thiét k€ tuyén theo chi tiéu dugc thira nhan va nhiing tiéu chi thiét k€ co ban néu
trong cac Khuyén nghi ITU-R F.752-1, F.1093-1, F.1101, F.1092-1 va F.1189-1 dugc 4p dung.
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PHU LUC E

(Quy dinh)
biéu kién moi truong

Thiét bi phai thdéa man cédc diéu kién moi trudng dua ra trong ETS 300 019 [1] quy dinh
céc khu vuc ¢6 mdi che va khong cé mdi che, loai khi hau va cic di€u kién nghiém ngat vé
do kiém.

Nha san xuat phai cong bo thiét bi dugc thi€t k&€ phu hop véi loai khi hau nao.

E.1. Thiét bi trong Khu vuc ¢6 mai che (khu vuc trong nha)

Thi€t bi hoat dong trong nhitng khu vuc diéu khién dugc nhiét do hoic mot phan nhiét
do phai phu hgp véi cac yéu cau ctia loai 3.1 va 3.2 tuong ung trong ETS 300 019 [1].

C6 thé tuy chon dp dung cdc yéu cdu chit ché hon cua loai 3.3, 3.4 va 3.5 trong ETS
300 019 [1].

Chui thich: Theo ETS 300 019-1-3 va ETS 300 019-1-4:

Loai 3.1: Nhiing khu vuc diéu khién dugc nhiét do.

Loai 3.2: Nhitng khu vuc diéu khién dugc mot phan nhiét do.

Loai 3.3: Nhitng khu vuc khong diéu khién dugc nhiét do.

Loai 3.4: Nhitng khu vuc c6 gitt nhiét.

Loai 3.5: Nhitng khu vuc che chian duoc mua gio.

Bdng E.1: Cdc tham s6 khi hdu doi voi cdc loai moi truong tir 3.1 dén 3.5

Loai
NP . 31
Tham sd méi trudng bon vi -
Chuin Ngoai | 3.2 3.3 3.4 3.5
1é (E)
a) | Nhiét d6 khéng khi thap oc +5 -5 -5 -25 -40 -40
b) | Nhiét do khéng khi cao oc +40 +45 +45 +55 +70 +40
xem chu thich 5
c) | Bo &m tuong dai thap %RH 5 5 5 10 10 10
d) | P6 4m tuong déi cao %RH 85 90 95 100 100 100
e) | Do &m tuyét dsi thap g/m® 1 1 0,5 0,1 0,1
f) | D6 4m tuyét dsi cao g/m? 25 29 29 35 35
g) | T6c do thay ddi nhiét @6 | °C/phut 0,5 0,5 0,5 1,0 1,0
(xem chu thich 1)
h) | Ap suét khéng khi thap kPa 70 70 70 70 70
i) | Ap suét khéng khi cao kPa 106 106 106 106 106
(xem chu thich 2)
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j) Blc xa mat trai W/m?2 700 700 1120 1120 -
k) | Blc xa nhiét W/m? 600 600 600 600 600
xem xem xem
chu thich 4 | cha thich | chu thich 4
4
) | Téc d6 chuyén dong m/s 5 5 5 5 30
khong khi

khi ngugc.
Chu thich 4: Chi mang tinh tam thai.

Cha thich 1: Tinh trung binh trong mét chu ky 5 phut.
Chu thich 2: Khong tinh dén céac diéu kién trong cac ham mé.
Chu thich 3: Hé théng lam lanh khong dua trén hién tuong déi luu c6 thé bi anh hudng bdi dong khong

Chu thich 5: Knhdng ton tai blic xa mat trdi truc ti€p va cac diéu kién cé gilr nhiét.
Chu thich 6: Anh hudng thi c8p clia blic xa mét troi.

Da6i véi thiét bi dugc thiét k€ dé sir dung cd dinh trong moi trudng ¢6 mdi che (khu vuc

trong nha), chi 4p dung céc loai khi hau 3.1 va 3.2.

Can chi y ring, cdc ti vo tuyén dugc cung cép theo hé thong sé tao thanh nhitng thiét
bi bao vé thoi ti€t cia chinh né dé bao vé hoan toan khoi mua gié. Vi thé, loai khi hau 3.3,

3.4 va 3.5 c6 thé ap dung duoc cho thiét bi dat ngoai nha.
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PHU LUC F
(Tham khao)
Nguon cung cap

Giao dién cuia ngudn cung cap phai phtt hgp vé6i cac chi tiéu ky thuat cia mot hoac
nhiéu dién ap thid cap theo ETS 300 132-1 [2] va ETS 300 132-2 [3].

Bdng F.1
48V DC -40,5 -57,0 V DC
60V DC -50 -72 V DC
220 VAC 207 253 V AC/50 Hz + 2Hz

Dai véi cac hé thong mot chiéu, cuc duong clia ngudn cung cép phai noi dat.

Chii thich: Mot vai ting dung c6 thé yéu cdu cac dién ap thi cap khong nam trong ETS
300 132-1 [2] va ETS 300 132-2 [3].
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PHU LUC G

(Quy dinh)
Tuong thich dién tu

Thiét bi phai hoat dong trong nhitng diéu kién duogc chi ra trong EN 300 385 [4],
TCN 68 - 192: 2003 [16] hodc trong cdc phan lién quan cta tiéu chuan EN 489-1 [9] va EN
301 489-4 [10].
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PHU LUC H
(Tham khao)
Giao dién mang quan ly vién thong (TMN)

Dai v6i thiét bi SDH, cac yéu cau chung dai véi chiic nang va giao dién TMN duoc quy
dinh trong:

* EN 300 417-1-1, EN 300 417-2-1, EN 300 417-3-1, EN 300 417-4-1, EN 300 417-5-1,
EN 300 417-6-1, EN 301 167, ETS 300 635 va EN 300 645, Khuyén nghi ITU-T G.784 va
G.773, Khuyén nghi ITU-R F.750-3 va F.751-2.

Chii thich: Viéc chuan héa chic nang giao dién TMN dang dugc nghién ciu trong ETSI
TMN va s& dugc dp dung doi vé6i cac hé thong vo tuyén chuyén tiép dugc xem xét trong Tiéu
chuén nay.
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PHU LUC K
(Qui dinh)
Bang tan va phan kénh

Theo “Qui hoach kénh tan s6 vo tuyén dién cua Viét Nam cho cac nghiép vu cd dinh va
luu dong mat dat (30-30000 MHz)” [14]:

Bang tan 4 GHz (Tan so tir 3 800 dén 4 200 MHz)

Cong thic tinh tan s6 trung tdm cua cac kénh chinh (MHz):

f,=1,-208 + 29n (MHz) f, =4003,5 MHz
f,=1f,+5+29n (MHz) n=1,2,3,4,5,6.
213
22_9>| ]|
3824,5 38535 38825 3911 5 39405 39695 4037,5 40665 40955 41245 41535 41825
ﬂﬂﬂﬂﬂﬂmﬂﬂﬂﬂﬂﬂ
Chinh
213
29 | | 68 |
3839 3868 3897 3926 3955 3984 4052 4081 4110 4139 4168 4197
ﬂﬂﬂﬂﬂﬂ“””ﬂﬂﬂﬂﬂﬂ
Xen ké

Hinh 1: Phdn kénh tan so trong bang tan 4 GHz

Bang tan 5 GHz (Tan so tir 4 400 dén 5 000 MHz)

Cong thic tinh tan s6 trung tdm cua cac kénh chinh (MHz):

f =f,-310 +40n (MHz) f, =4 700 MHz
f’,=1,- 10 + 40n (MHz) n=1,2,3,4,5,6,7.
300
40 | 60
1 2 3 4 5 6 7 1 2' 3 4 5' 6' 7
4430 4470 4510 4550 4590 4630 4670 4730 4770 4810 4850 4890 4930 4970
— — —mr—r—r—r— 470 M —M}Em /)

fo

Hinh 2: Phdn kénh tan so trong bang tan 5 GHz
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Bang tan L6 GHz (Tan so tir 5 925 dén 6 425 MHz)

Cong thic tinh tan s6 trung tam cua cac kénh chinh (MHz):

f =f, - 259,45 + 29,65n (MHz) f, = 6770 MHz
£ =f,- 741 +29,65n (MHz) n=1,2,3,4,5,6,7,8.
252,04

29,65 | 44,49

8 1'
59452 597485 6004,5 6034,15 6063,8 609345 61231 6152,75 6197,24 6226,89 6256,564 6286,19 631584 634549 6375,14 6404,79

HHHHHHHM7HHHHHHH

Hinh 3: Phdn kénh tan so trong bang tan L6 GHz

Bang tan U6 GHz (Tan so tir 6 425 dén 7 110 MHz)

Cong thic tinh tan s6 trung tam cua cac kénh chinh (MHz):

f =f, - 350 + 40n (MHz) f, = 6770 MHz
f’,=1,- 10 + 40n (MHz) n=1,2,3,4,5,6,7,8.
340
40 ‘ 60
8 1'

6460 6500 6540 6580 6620 6660 6700 6740 6800 6840 6880 6920 6960 7000 7040 7080
77

PTG AT LT

fo

Hinh 4: Phdn kénh tan so trong bdng tan U6 GHz

Bang tan 7 GHz (Tan s6 tir 7 110 dén 7 425 MHz)
Cong thic tinh tan s6 trung tam cua cac kénh chinh (MHz):
f =1f,- 175 + 28n (MHz) f, = 7275 MHz
f’,=1,- 14 + 28n (MHz) n=1,23,4,5.
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161
28 | | 49 ‘
1 2 3 4 5 1 2' 3 4' 5'
fo
7128 7156 7184 7212 7240 7275 7289 7317 7345 7373 7401
Chinh
161
28 49
1 2 3 4 5 1 2' 3 4' 5'
fo
7142 7170 7198 7226 7254 7275 7303 7331 7359 7387 7415
Xen ké

Hinh 5: Phdn kénh tan so trong bang tan 7 GHz

Bang tan 8 GHz (Tan s6 tir 7 725 dén 8 275 MHz)

Cong thic tinh tan s6 trung tam cua cac kénh chinh (MHz):
f =f,-281,95 + 29,65n (MHz)
£, =1, + 29,37 + 29,65n (MHz)

311,32

29,63

103,77

| ]

f, = 8000 MHz
n=1,2,3,4,56,7,8.

8 1 o 3
7747 7 7777 35 7807 7836 65 7866 3 7895 95 7925 6 7955,25 8059 02 8088 67 8118 32 8147 97 8177 62 8207 27 8236 92 8266 57

000A0I;

Hinh 6: Phdn kénh tan so trong bang tan 8 GHz

Bang tan 11 GHz (Tan sé tir 10 700 dén 11 700 MHz)

Cong thic tinh tan s6 trung tam cua cac kénh chinh (MHz):
f, =f, - 545 + 40n (MHz)
15 + 40n (MHz)

f,n= f0 -

f, = 11200 MHz

n:25 35 45 55 65 75 85 95 105 115 12
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530

130

=

10735 10775 10815 10865 10895 10935 10975 11015 110565 11095

<—>
10 11 12

10 " 12
11136

11265 11306 11345 11385 11425 11465 11505 11545 11585 11625 11665

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂmﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

Chinh

530

| 30
4—»

10

10715 10755 10795 10835 10875 10915 10955 10995 11035 11075 11115

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂmﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

2

10" 11 12

1245 11285 11325 11365 11405 11445 11485 11525 11565 116031645

Xen ké

Bang tan 13 GHz (Tan sé tir 12 750 dén 13 250 MHz)

Hinh 7: Phdn kénh tan so trong bang tan 11 GHz

Cong thic tinh tan s6 trung tam cua cac kénh chinh (MHz):

f = 12737 +28n (MHz)

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

-
1 2 3 4

6 7 8 9

IRIARINIAN

10 1

12 13 14 15

17 18

28
-

12765 12793 12821 12849 12877 12905 12933 12961 12989 13017 13045 13073 13101 13129 13157 13185 13213 13241

Chinh

NIRIARIRIRIRIRIAIRIRIAIRIRIATRIRIA

12751 12779 12807 12835 12863 12891 12919 12947 12975 13003 13031 13059 13087 13115 13143 13171 13199 13227

Xen ké

Bang tan 15 GHz (Tan sé tir 14 500 dén 15 350 MHz)

Hinh 8: Phdn kénh tan so trong bang tan 13 GHz

Cong thic tinh tan s6 trung tam cua cac kénh chinh (MHz):

f =f + 2786 + 28n (MHz)
£ =1f + 3206 + 28n (MHz)

f,= 11701 MHz
n=1,2,3,..15.

Bdng tdn so trung tam cdc kénh chinh

Kénh Tan s(f\:n :::;Iphét Tan s(c:\:n Ell:)étlthu Kénh Tan s(f\:n :::;Iphét Tan s(c:\:n Ell:)étlthu
1 14515 14935 9 14739 15159
2 14543 14963 10 14767 15187
3 14571 14991 11 14795 15215
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Kénh Tan so thu/phat | Tan sé phat/thu Kénh Tan so thu/phat Tan sd phat/thu
(MHz) (MHz) (MHz) (MHz)
4 14599 15019 12 14823 15243
5 14627 15047 13 14851 15271
6 14655 15075 14 14879 15299
7 14683 15103 15 14907 15327
8 14711 15131
420
28,
3 15 1" 2 3 156"
14515 14543 14571 14907 14935 14963 14991 15327
M M i
Chinh 420
28,
3 15 1 2 3 15"
14529 14557 14585 14921 14949 14977 15005 15341
M M 1
Xen ké

Hinh 9: Phdn kénh tan s6 trong bang tan 15 GHz
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PHU LUC L
(Qui dinh)
Bang tom tit cac yéu cau ky thuat

Bdng L.1: Bdng tém tdt cdc yéu cdu ky thudt doi voi hé thong DFRS diém - diém
(c6 ang ten tich hop) trong cdc bdng tan yéu cdu phoi hop

Toém tat yéu cau ky thuat

Céc yéu cau dsi véi may phat

|

Muc A . L bieu .. Muc
1T (EN 301 751) Cac yéu cau ky thuat (Chua thich 1) Kign Ghi chua (TCN)
1 |4.5.1 Dung sai tan s6 vé tuyén M 5.1
2 | 452 Dai céng suat phat M 52
3 | 4.5.31 Cong suét kénh lan can - Mat na phd M 5.3.1vab.3.2
va vach phé tai tc dd ky hiéu
453.2 Cong suét kénh lan can - Diéu khién 0] 5.3.3
cong suét phat tir xa (RTPC)
4 | 454 Phat xa gia M 5.4
5 |4.551 Quaé do tic thai clia may phat - Biéu 0] 5.5.1
khién cong suat phat tu dong (ATPC)
4552 Quaé do tic thai clia may phat - Biéu 0] 5.5.2
khién tan s6 tir xa (RFC)

Muc e L Piéu L Muc
1T (EN 301 751) Yéu cau ky thuat (Cha thich 1) Kign Ghi chu (TCN)

1 4.6.1 Mat d6 EIRP Iéch truc - Budng bao M | Chiap dung ddi véi thiét | 6.1
mau blrc xa (RPE) bi c6 ang ten tich hop

2 4.6.2 Tang ich &ng ten M Chi ap dung déi véi thiét | 6.2
bi c6 ang ten tich hop

3 463 Phan cuc chéo clia ang ten (XPD) M | Chiap dung dgi véi thiét | 6.3
bi c6 ang ten tich hop

Céc yéu cau déi véi may thu

T (Né‘:fso 1 751) | C4C Yeu cdu kg thuat (Cha thich 1) il':: Ghi cha (N;‘(’:‘;l)
1 4.7.1 BER la ham clia miic vao may thu (RSL) | M 7.1

2 | 472 D& nhay cdm nhiéu déng kénh M 7.2

3 4.7.3 D6 nhay cdm nhiéu kénh lan can M 7.3

4 474 D#c tinh chan (Nhiéu tap CW) M 7.4

5 |475 Phat xa gia M 7.5
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Bdng L.2: Bdng tém tdt cdc yéu cdu ky thudt doi voi hé thong DFRS diém - diém
(c6 ang ten tich hop) trong cdc bdng tan khong yéu cdau phoi hop

Toém tat yéu cau ky thuat

|

Céc yéu cau déi véi may phat

™ :V'E‘:fw 1 751 | Céc yéu cdu ky thugt (Ch thich 1) EI':: Ghi chi ('V;‘(‘:‘;l)
1 | 451 Dung sai tAn s8 vo tuyén M 5.1
2 | 452 Dai cong suét phat M 52
3 | 4531 Cong suat kénh lan can - Mt na phd M 5.3.1vab.3.2
va vach phé tai tc dd ky hiéu
453.2 Cong suat k&nh lan can - Diéu khién (0] 5.3.3
cong suét phat tir xa (RTPC)
4 | 454 Phat xa gia M 5.4
5 | 4551 Quaé do tic thai clia may phat - Biéu 0] 5.5.1
khién cong suat phat ty dong (ATPC)
4552 Quaé do tic thai clia may phat - Diéu 0] 5.5.2
khién tan s6 tir xa (RFC)

Céc yéu cau vé dinh hudng ang ten

‘

1T Muc Yéu cau ky thuat (Cha thich 1) biéu | Ghi chua Muc
(EN 301 751) kién (TCN)
1 4.6.1 Mgt d6 EIRP léch truc - Budng bao M Chi &p dung déi v6i 6.1
mau bic xa (RPE) thiét bi co ang ten
tich hop
oo yeu o BBVl T —
TT | Muc Cac yéu cau ky thuat (Cha thich 1) | Diéu | Ghi cha Muc
(EN 301 751) kién (TCN)
1 | 475 Phat xa gia M 75
Cac yé&u cau vé chlc nang diéu khién va giam sat _
TT | Muc Cac yéu cau ky thuat (Chua thich 1) Piéu | Ghichu Muc
(EN 301 751) kien (TCN)
1 |4.8.1 Giao thiic phan chia - Yéu cau tranh M | Chi ap dung déi véi
nhiéu thiét bi hoat dong tai

bang tan 58 GHz

Bdng L.3: Bdng tém tdt cdc yéu cdu ky thudt
doi véi hé thong DFRS diém - diém cé dng ten doc ldp

Toém tat yéu cau ky thuat

Céc yéu cau vé dinh hudng ang ten

TT | Muc Cac yéu cau ky thuat (Cha thich 1) | Diéu | Ghi cha Muc
(EN 301 751) kién (TCN)
1 4.6.1 Mat d6 EIRP léch truc - Budng bao M 6.1
mau blc xa (RPE)
2 | 462 Tang ich ang ten M Chi &p dung déi v6i 6.2
c4c bang tan yéu cau
phéi hop
3 463 Phan cuc chéo cla &ng ten (XPD) M Chi &p dung déi v6i 6.3
c4c bang tan yéu cau
phéi hop
Chu thich:

M: Bit buoc, phai thuc hién trong moi trudng hop.
O: Tuy chon, c6 thé dugc cung cap, nhung néu dugc cung cip phai thuc hién theo cac
yéu cau.

6
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TAI LIEU THAM KHAO

ETSI ETS 300 019 (all parts): "Equipment Engineering (EE); Environmental
conditions and environmental tests for telecommunications equipment".

ETSI ETS 300 132-1: "Equipment Engineering (EE); Power supply interface at the
input to telecommunications equipment; Part 1: Operated by alternating current (AC)
derived from direct current (dc) sources".

ETSI ETS 300 132-2: "Equipment Engineering (EE); Power supply interface at the
input to telecommunications equipment; Part 2: Operated by direct current (DC)".
ETSI EN 300 385: "Electromagnetic compatibility and Radio spectrum Matters
(ERM); ElectroMagnetic Compatibility (EMC) standard for fixed radio links and
ancillary equipment".

ETSI TR 101 036-1: "Fixed Radio Systems; Point-to-point equipment; Generic
wordings for standards on digital radio systems characteristics; Part 1: General
aspects and point-to-point equipment parameters'.

CEPT/ERC Recommendation 74-01: "Spurious emissions".

ITU-T Recommendation O.181 (1996): "Equipment to assess error performance on
STM-N interfaces".

CEPT/ERC Recommendation T/L 04-04: "Harmonization of 140 Mbps digital radio
relay systems for operation below 10 GHz utilizing 64 QAM at about 30 MHz spacing".
ETSI EN 301 489-1: "Electromagnetic compatibility and Radio spectrum Matters
(ERM); ElectroMagnetic Compatibility (EMC) standard for radio equipment and
services; Part 1: Common technical requirements".

ETSI EN 301 489-4: "Electromagnetic compatibility and Radio spectrum Matters
(ERM) ElectroMagnetic Compatibility (EMC) standard for radio equipment and
services; Part 4: Specific conditions for fixed radio links and ancillary equipment and
services'".

Directive 1999/5/EC of the European Parliament and of the Council of 9 March 1999
on radio equipment and telecommunications terminal equipment and the mutual
recognition of their conformity.

ITU-R Recommendation SM.329-7 (1997): "Spurious Emissions".

ITU-R Recommendation F.1191-1 (1997): "Bandwidths and unwanted emissions of
digital radio-relay systems".

Quyét dinh s6 1197/2000/QD-TCBD ngay 12 thang 12 nam 2000 cua Téng cuc Buu
dién (nay 1a Bo Buu chinh, Vién thong) vé viéc phé duyét “Qui hoach kénh tan s6 vo
tuyén dién cta Viét Nam cho cac nghiép vu c6 dinh va luu dong mat dat (30-30000
MHz)”.

TCN 68-177: 1998 “Hé thong thong tin quang va vi ba SDH - Yéu cau ky thuat”.
TCN 68-192: 2003 “Tuong thich dién tir truong (EMC) - Thiét bi thong tin vo tuyén -
Yéu cau ky thuat”.

ITU-R Recommendation F.746-6: "Radio-frequency channel arrangements for fixed
service systems".
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FOREWORD

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

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

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

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

TECHNICAL REQUIREMENTS

(Issued together with the Decision No. 27/2006/QD-BBCVT dated 25/7/2006
of the Minister of Posts and Telematics)

1. Scope

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

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

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

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

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

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

[5] ETSI EN 300 833 (V1.4.1) (2002-11): "Fixed Radio Systems; Point-to-point

antennas; antennas for point-to-point fixed radio systems operating in the frequency band
3 GHz to 60 GHz".

3. Definitions, symbols and abbreviations
3.1 Definitions

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

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

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

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

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

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

e minimum power (delivered in unfaded condition).

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

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

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

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

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

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

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

dB decibel

dBc decibel relative to mean carrier power

dBm decibel relative to 1 milliWatt

ppm parts per million

3.3 Abbreviations

ATPC  Automatic Transmit Power Control

BBER  Background Block Error Ratio

BER Bit Error Ratio

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

cn Carrier to Interference ratio

CCDP  Co-channel Dual Polarized

CMI Coded Mark Inversion

CSmin  minimum practical Channel Separation (for a given radio-frequency channel
arrangement)

Cw Continuous Wave

DC Direct Current

DFRS  Digital Fixed Relay Systems

DRRS  Digital Radio Relay Systems

EIRP Equivalent Isotropically Radiated Power

EMC ElectroMagnetic Compatibility

ERC European Radiocommunications Committee

ESR Errored Seconds Ratio

FWA  Fixed Wireless Access

HW HardWare

IEC International Electrotechnical Commission

IF Intermediate Frequency

IPI Inter-Port Isolation

ITU-R  International Telecommunication Union - Radiocommunications standardization
sector

ITU-T International Telecommunication Union - Telecommunications standardization
sector

LO Local Oscillator

LV Low voltage

L6 Lower 6 (GHz frequency band)

NFD Net Filter Discrimination

PDH Plesiochronous Digital Hierarchy
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PRBS  Pseudo Random Binary Sequence

QAM  Quadrature Amplitude Modulation

P-P Point-to-Point

R&TTE Radio and Telecommunication Terminal Equipments
RBER  Residual BER

RF Radio Frequency

RFC Remote Frequency Control

RFCOH Radio Frame Complementary Overhead

RSL Receive Signal Level

RTPC  Remote Transmit Power Control

RX Receiver

SDH Synchronous Digital Hierarchy

SOH Section OverHead

STM-1  Synchronous Transport Module, level 1 (155,52 Mbit/s)
STM-4  Synchronous Transport Module, level 4 (622 Mbit/s)
STM-N  Synchronous Transport Module, level N

TMN Telecommunications Management Network

TX Transmitter

TCAM  Telecommunication Conformity Assessment Matter committee
(9]¢ Upper 6 (GHz frequency band)

XIF Cross polarization Improvement Factor due to XPIC operation
XPD Cross-Polar Discrimination

XPI Cross Polar Interference

XPIC Cross Polar Interference Canceller

4. General characteristics

4.1 Environmental profile and tests

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

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

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

4.2 Frequency bands and channel arrangements

The equipment shall operate on one or more of the channels as defined below.
4.2.1 For STM-1 systems

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

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

Frequency bands and channel arrangements are described detailed in annex K.
4.3. System block diagram

4.3.1 For STM-1 systems

z E A Transmit B Branching ¢ D'
0— Modulator —0——Transmitter—o— RE filter (see note 1) —o—— Feeder —o

Diversity receiver path

. Receive Branching
Demodulator [—o—— Receiver —o— RF filter 2 (see note 1) L o— Feeder
(See note 2) (See note 2) Main receiver path
Z E A . B . C D
. Receive Branching
O0—Demodulator—0— Receiver —o0— RF filter ——O0— (see note 1) —O—— Feeder —©

Note 1: For the purpose of defining the measurement points, the branching network does not include a hybrid.
Note 2: Connection at RF, IF or baseband.

Note 3: The points shown above are reference points only; points C and C', D and D' in general coincide.
Note 4: Points B and C, B' and C' may coincide when simple duplexer is used.

Figure 4.1: STM-1 system block diagram
4.3.2. For 4xSTM-1 or STM-4 systems

Mod —Igv— Transmitter —o'v— Transmit —o'v— B hi —gV'— Feeder g
! AF Filter ranching
o
Eh ; “ | Transmit i ; H Dy
Mody [-o— Transmitter —o— AF Filter —o— Branching -o— Feeder [—o0
Diversity receiver path
ED\/ AD H BDV i CDV DD\/
. Receive Branching
Demod, [©O7| Recelver =0— prpiner O] () [ Teeder [—°
EpH A . B : C D
Demody o Receiver :DH Receive :DH Brani:hlng :DH Feeder DH
RF Filter W)
) ) 1 Main receiver path
Ev Av .| By . Cy D,
. Transmit Branching
o— -o— —o— o F —o
Modv Receiver AF Filter *) eeder
= Aq — | By ; Cy Dy
Mod | o . L o] Transmit Branching Feeder
) Receiver AF Filter *) © °

Note: ASTM-4 or 4 x STM-1 interface is used at Zand Z'.
(*) No filter included.
(**) Connection at RF, IF or baseband.

Figure 4.2: 4xSTM-1 or STM-4 system block diagram
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5. Transmitter characteristics

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

5.1 Radio frequency tolerance

5.1.1 For STM-1 systems

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

130 ppm for operation in environmental classes 3.1 and 3.2;

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

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

Note:

Class 3.1: Temperature-controlled locations.

Class 3.2: Partly temperature-controlled locations.

(See annex E)

5.1.2 For 4xSTM-1 or STM-4 systems

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

5.1.3 Test method
Objective

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

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

Test instruments
Frequency Counter.

Test configuration

2 e A Transmit B (C)
. RF filter Frequency
—  Modulator, Transmitter (branching) Attenuator Counter
)

Figure 5.1: Test configuration of Radio frequency tolerance
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Test procedure

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

5.2. Transmitter power range

5.2.1. For STM-1 systems

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

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

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

Class A < +26 dBm
Class B > +26 dBm <+31dBm
Class C 2 +29 dBm < +34 dBm
Class D > +34 dBm

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

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

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

5.2.2 For 4xSTM-1 or STM-4 systems

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

Table 5.2: Nominal Output power ranges for 4xSTM-1 or STM-4 systems

Class A +26 dBm +31 dBm
Class B +31 dBm +36 dBm
Class C +36 dBm +41 dBm

The tolerance for the nominal value shall be equal or less than +1 dB.
The maximum nominal value shall be declared by the manufacturer.
5.2.3 Test method
Objective
Verify that the maximum output average power measured at reference point B' or C' is

within the manufacturers declared value plus/minus the standard tolerance.
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Test instruments
1) power meter;
2) power sensor.

Test configuration

A E' A Transmit B' (C' 5
Modulator Transmitter RF filter ©) Attenuator moevreerr
(branching)

Figure 5.2: Test configuration of Transmitter power range

Test procedure

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

5.3 RF spectrum mask, discrete CW lines and RTPC

5.3.1 RF spectrum mask

5.3.1.1 For STM-1 systems

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

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

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

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

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

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

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

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

The masks do not include frequency tolerance.

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

Table 5.3: Spectrum analyser settings

Parameter Setting
IF bandwidth 100 kHz
Total sweep width 200 MHz
Total scan time Auto
Video filter bandwidth 0.3 kHz
K1
0
Relative (c)
power spectral
density [dB]
-35
(a)
-65
(b)
-105
[
0 f1f2 f3f4 5 f6
K1 f1 f2 f3 fa f5 fé
[dB] [MHz] [MHz] [MHz] [MHZz] [MHZz] [MHz]
+1 13 15 20 21 31.5 60

Figure 5.3: Limits of spectral power density for normal channels (class 5, grade A)
with compatibility requirements, see annex C (reference point B’)
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K1
0
Relative (c)
power spectral
density [dB]
-35
(a)
-65
(b)
-105 |
0 f1f2 34 5 f6
K1 1 f2 3 4 5 f6
[dB] [MHZz] [MHz] [MHz] [MHz] [MHz] [MHz]
+1 13 15 20 21 31.5 60

Figure 5.4: Limits of spectral power density for the innermost channels (class 5, grade A),

L6 GHz band with compatibility requirements, see annex C (reference point B’)

K1
0
Relative (©
power spectral
density [dB]
-35
(a)
-65
-85
-95 (b)
-105 T
0 f1f2 3f4 5 fé f7 f8
K1 f1 f2 f3 f4 5 6
[dB] [MHZz] [MHZz] [MHZz] [MHZz] [MHZz] [MHZz]
+1 13 15 20 21 29.5 42

Figure 5.5: Limits of spectral power density for the inner edges of innermost channels
(class 5 Grade A) in the 7 GHz band with 56 MHz centre gap with compatibility
requirements, see annex C (reference point B’)
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+K1 [dB]

: \
-10

Transmitter
Spectral Power

Density [dB]

-35

-45 See Note 1

'50 -‘s

-55 AR ‘. T

-60

0 1 2 3 f4 5

K1 1 f2 3 f4 5
[dB] [MHz] [MHz] [MHz] [MHZz] [MHZz]
+1 13 20 40 50 See note 2

Note 1: The spectral noise floor at -60 dB is applied to systems operating in frequency bands below
10 GHz. For systems operating at 13 GHz and 15 GHz the spectral noise floor is -55 dB.
Mask boundary =2.5x (CS) 74.125 MHz for CS = 29.65 MHz
70 MHz for CS =28 MHz 75 MHz for CS = 30 MHz.
72.5 MHz for CS =29 MHz
Figure 5.6: Limits of spectral power density for normal channels in all frequency bands

Note 2:

for class 5 Grade A without compatibility requirements of annex C (reference point C’)

+K1 [dB]
0 \
Transmitter  _4
Spectral Power
Density [dB]
-32
-35
-45 See Note| 1
-50 N
_55 ‘-x-.
-60
0 f1 f2 f3 f4 5 f6 f7
K1 f1 f2 3 f4 5 f6 f7
[dB] [MHZz] [MHZz] [MHZz] [MHZz] [MHZz] [MHZz] [MHZz]
+1 12.5 15 17 20 40 50 See note 2

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

Note 2: Mask boundary =2.5x (CS)
70 MHz for CS =28 MHz
72.5 MHz for CS = 29 MHz

74.125 MHz for CS = 29.65 MHz
75 MHz for CS = 30 MHz.

Figure 5.7: Limits of spectral power density for normal channels in all frequency
bands for class 5 Grade B without compatibility requirements of annex C
(reference point C’)
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5.3.1.2 For 4xSTM-1 or STM-4 systems

The three main factors considered in recommending a mask are as follows:

a) Control of interference into analogue channels operating on the adjacent channel
allocation;

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

c¢) Different transmitter characteristics.

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

+1 1 dB/19 MHz

Relative ¢
power

spectral -10
density
[dB]

— = (a) Normal channel
-30 | ] ]

1 1 1
(b) Inner Edges 5, U6 GHz

-40 qB/22 NHz

—— == 65 dB/75.5 MHz
-6p dB/35.5 MHz
-70 \

-80 \ \

\(b) \(a)
-90

X
\
-100 \

\
110 -110dB/525MHx \
-110 ¢iB/92.5 MHZ

-120

-130
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140

Frequency offset from the actual centre frequency [MHZz]

Note: Frequency tolerance not included in the mask.

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

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

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

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

0 +1 dB/[19.75 MHz
Relative
power -10
spectral
density -20 dBy20 MHg¢
-20
[dB] \ | | — — .| (a&)Normal channel
30 e —
\ (b) Inner Edges 5, U6 GHz
-40
\ -50 dB/24.5-28 MHz
-50
N
90 _SsdblaT Tz [
-70 A
'\ @
-80 (b) \
\
\
-90 N N
\
-100 A
-105 dB/100W|Hz
-105 {B/60 MHz

-110

0 10 20 30 40 50 60 70 80 90 100
Frequency offset from the actual centre frequency [MHz]

Note: Frequency tolerance not included in the mask.

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

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

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

¢ IF Bandwidth 100 kHz;

e Total Sweep Width 100 MHz;

e Total Scan Time 50 seconds;

¢ Video Filter Bandwidth 0.1 kHz.
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5.3.1.3 Test method

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

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

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

Objective

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

Test instruments

1) Spectrum analyser;

2) Plotter.
Test configuration
7 E A Transmit B'(C") Spectrum
—| Modulator Transmitter RF filter Attenuator
) Analyser
(branching)
Plotter

Figure 5.10: Test configuration of RF spectrum mask

Test procedure

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

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

5.3.2 Discrete CW components exceeding the spectrum mask limit
5.3.2.1 Spectral lines at the symbol rate
5.3.2.1.1 For STM-1 systems

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

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

5.3.2.2 Additional CW components

5.3.2.2.1 For STM-1 systems

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

e exceed the mask by a factor more than {10 log (CSmin/IFbandwidth) - 10} dB (see note);
e be spaced each other in frequency by less than CSmin.

Where:

e CSmin = 10 MHz for 4 GHz band;

e CSmin = 14.825 MHz for 6L GHz band;

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

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

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

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

Figure 5.11 shows a typical example of this requirement.

Attenuation
Relative to centre
frequency

Ne o
N
gi t

D-

F-Fo
X1, Xz, X3 [dB] < 10 log (CSminBWe) - 10
D1, D2 > CSmin

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

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

In case some CW components exceed the spectrum mask, an additional allowance is given.
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Those lines shall not:
e exceed the mask by a factor more than {10 log (CSmin/IFbw) - 10} dB
e be spaced each other in frequency by less than CSmin
Where:
e CSmin = 10 000 kHz for 4 GHz, 5 GHz, U6 GHz and 11 GHz bands.
e [Fbw is the recommended resolution IF bandwidth, expressed in kHz.
Figure 5.12 shows a typical example of this requirement.

Attenuation

Relative to centre
frequency

Ne o
N
gi t

D:

F-Fo
X1, Xz, X3 [dB] < 10 log (CSminBWe) - 10
D1, D2 > CSmin

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

5.3.2.3. Test method

Objective

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

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

See note in subclause 5.3.1.3.
5.3.3. Remote Transmit Power Control (RTPC)
5.3.3.1. For STM-1 systems

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

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

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

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

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

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

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

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

5.3.3.3. Test method

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

5.4. Spurious emissions

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

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

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

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

5.4.1. Spurious emissions - external

5.4.1.1. For STM-1 systems

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

frequency more than £250% of the relevant channel separation.
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Outside the band of +250% of the relevant channel separation (CS), the Fixed Service
radio systems spurious emissions limits, together with the frequency range to consider for
conformance measurement, shall apply at reference point C'.

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

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

frequency more than £250% of the relevant channel separation.
Outside the band of +250% of the relevant channel separation, the Fixed Service radio

systems spurious emission limits, together with the frequency range to consider for
conformance measurement, shall apply.

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

The limit values are at reference point C'.
5.4.1.3 Test method

Objective

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

Test instruments
1) spectrum analyser;

2) spectrum analyser mixer units - as required;

3) plotter.
Test configuration
z E' A Transmit RF B'
— > Modulator Transmitter Filter —> Attenuator
(Branching) ()
: Mixer Spectrum
Notch Filter WG Trans > Analyser Plotter

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

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

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

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

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

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

radiated signal into a conducted signal into a 50 {2 termination.

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

In particular two measuring parameters may be missed:
e the evaluation BandWidth (BWe) to be used in the spectrum analyser test;

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

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

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

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

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

5.4.2. Spurious emissions-Internal
5.4.2.1. For STM-1 systems

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

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

Table 5 4: Internal levels for the transmitter spurious emissions

Spurious emission frequency
relative to channel assigned Specification limit Controlling factor for requirement application
frequency

The level of all spurious signals both <-90dBm If spurious signal’s frequency falls within receiver
discrete CW and noise-like evaluated half band, for digital systems with compatibility

as total signal level requirements as in annex C.2
<-70dBm If spurious signal’s frequency falls within receiver
half band, for digital systems with compatibility

requirements as in annex C.3

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

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

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

Table 5.5

i ission fi lati Specification
Spurious emission frequency relative pecticatl Controlling factor for requirement application

to channel assigned frequency limit
+IF (local oscillator frequency) <-60 dBm Within half band digital to analogue
+2 x |IF (unwanted sideband) <-90dBm Other half band digital into digital
+IF, £3 x IF (unwanted sideband at 2nd | <-90 dBm Other half band digital into digital
IF hamonic)

The level of all other spurious signals should be:

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

< -60 dBm If spurious signal frequency falls within receilver
half band
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For digital systems without branching network (i.e. with duplexer) the -90 dBm limits
for the spurious signals as given above shall be relaxed to -70 dBm.

5.5. ATPC and RFC
5.5.1. Automatic Transmit Power Control (ATPC)
5.5.1.1. For STM-1 systems

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

- ATPC set manually to a fixed value for system performance.
- ATPC set at maximum available power for transmit performance.

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

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

The ATPC range is the power interval from the nominal output power level to the
lowest power amplifier output level (at point B') with ATPC.
5.5.1.2. For 4xSTM-1 or STM-4 systems

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

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

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

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

Objective

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

Test instruments

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

Manual O/P Power Control

L

d E' . A Transmit | B'(C"
— Modulator Trizin_}lggr RF filter Attenuator l:/lo‘::::
wi (branching)

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

Test configuration (automatic)

Power
meter
B
7' E' . A' Tx B' )
Modulator Transmitter RF —ﬂ—ﬁ— Receiver
with ATPC Filter
Attenuator Attenuator
Directional
Coupler

Feedback Control Channel

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

Test procedure

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

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

5.5.2. Remote Frequency Control (RFC)

5.5.2.1. For STM-1 systems

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

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

5.5.2.2. Test method

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

6. Antenna directional requirements

According to normative reference [5]:
Frequency ranges

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

Range 1: 3 GHz to 14 GHz;

Range 2: 14 GHz to 20 GHz;

Classification of antennas

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

- XPD category 1: those antennas required to have standard cross-polar discrimination.
- XPD category 2: those antennas required to have high cross-polar discrimination.

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

Electrical characteristics

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

The antenna system shall radiate a linear (single or dual) polarized wave.
6.1. Radiation Pattern Envelope (RPE)

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

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

Range 1:

- Class 1: figure 6.1a);
- Class 2: figure 6.1b);
- Class 3: figure 6.1c¢);
- Class 4: figure 6.1d).
Range 2:

- Class 1: figure 6.2a);
- Class 2: figure 6.2b);
- Class 3: figure 6.2c¢).
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Figure 6.1a): RPEs for class 1 antennas in the frequency range 1
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Figure 6.1d): RPEs for class 4 antennas in the frequency range 1
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Frequency range 2: 14 GHz to 20 GHz
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Figure 6.2a): RPEs for class 1 antennas in the frequency range 2
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Frequency range 2: 14 GHz to 20 GHz
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Figure 6.2c): RPEs for class 3 antennas in frequency range 2

6.2. Antenna gain

The gain of the antenna shall be expressed relative to an isotropic radiator (dBi). Antenna
gain shall exceed the minimum value throughout its operational frequency range. There are
two categories of minimum antenna gain covered by the present document as follows:

e Gain Category 1: 28 dBi;

e Gain Category 2: 32 dBi.
Regulators will specify one gain category which is to be used for each co-ordination task.

6.3. Cross-Polar Discrimination (XPD)

The XPDs corresponding to the RPEs referenced in clause 6.1 shall be equal to or
higher than those values defined in table 6.1.
In figures 6.3 and 6.4, masks are given for XPD measurements around the main beam axis.

Table 6.1: XPD values corresponding to RPE values in clause 6.1

High XPD (dB)
Frequency Standard XPD (dB)
ranges (Note 1) Category 2 Category 3
(Referred to figure 6.3) (Referred to figure 6.4)
35
Range 1
27 35 40 (note 2)
Range 2 27 34 34
Note 1: With respect to azimuthal cut within the 1 dB co-polarized main beam axis
Note 2: Referred to region A in figure 6.4
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Elevation

1 dB co-polar contour (see note)

Azimuth

Note: For the dual band antennas -1 dB contour for highest frequency band shall be used.
Figure 6.3: Mask for XPD measurements around the main beam axis

Elevation
1 dB co-polar contour (see note)
6
 — Azimuth
Region A
0 [degree] : 3,0
¢ [degree] : 0,2 0

Note: For the dual band antennas -1 dB contour for highest frequency band shall be used.

Figure 6.4: Mask for XPD measurements around the main beam axis

7. Receiver characteristics

7.1. BER as a function of Receiver input Signal Level (RSL)
7.1.1. For STM-1 systems

Receiver BER thresholds (dBm) referred to reference point C (for systems with simple
duplexer) or B (for systems with multi-channel branching system) of the system block
diagram (see figure 4.1) for a BER of 107, 10°® and 10 shall be equal to or lower than those
stated in table 7.1.

Table 7.1: BER performance thresholds

RSL @ BER RSL @ 10° RSL @ 10°¢ RSL @ 10"
> [dBm] [dBm] [dBm]
Frequency
Vv
<10 GHz -71 -67 -63
13 GHz -70 -66 -62
15 GHz -69,5 -65,5 -61,5
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For outdoor and partially outdoor systems that are not subject to the compatibility
requirements as stated in annex C, there is a 2 dB relaxation on the above BER performance

thresholds.

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

The reference point for the definition of the BER curve as a function of receiver input

level is point B.

In table 7.2 the BER values given may be exceeded at signal levels lower than those
specified. (In the present document these levels can therefore be considered as the minimum
acceptable performance standard or, the maximum receiver threshold levels). The values of
table 7.2 shall be measured with the same input level on both polarizations and with a fully
loaded system, loaded with STM-4 or 4x STM-1 at the baseband interface.

Table 7.2: Receiver input level for various frequency bands

Frequency band

4,5, U6 GHz 11 GHz
BER=10" - 63 dBm - 62 dBm
BER=10" - 59 dBm - 58 dBm
BER=10" - 54 dBm - 53 dBm

Note: These limits are required when the connection to the same antenna port of even and odd
channels, spaced 40 MHz on the same polarization, is made with a 3 dB hybrid coupler placed at
reference point C. When alternatively, for the above purpose, narrow-band branching filters solution
is used, these limits may be 1,5 dB higher

7.1.3. Test method

Objective

Received signal level versus BER thresholds are verified. This is typically measured at
the three BER levels specified in the relevant standard.

Test instruments

1) pattern generator/error detector;

2) power sensor and meter.

Test configuration

Pattern z

Generator|

Transmitter

B' (C')

Attenuator
B (C)

Receiver

z Error
Detector

Power
Sensor

Power
Meter

Figure 7.1: Test configuration of RSL
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Test procedure

Connect the pattern generator output to the BB input of the Tx. Send the BB output
signal of the Rx to the Error detector. Then take record of BER curve by varying the received
field. Verify that the RSL, corresponding to the BER thresholds are within the specifications.

7.2. Co-channel "external' interference sensitivity
7.2.1. For STM-1 systems

The limits of Co-channel Interference shall be as in table 7.3, giving maximum C/I
values for 1 dB and 3 dB degradation of the 10°BER limits specified in clause 7.1.

For frequency co-ordination purpose intermediate values may be found in figure A.1
(see annex A).

Table 7.3: Co-channel interference sensitivity

C/l at BER =10 degradation

Degradation = 1dB 3dB
Class 5 Grade A 34 31
Class 5 Grade B 37 33

7.2.2 For 4xSTM-1 or STM-4 systems

The following specification applies to "external" interferers from similar systems but
from a different route (nodal interferer).

For the frequency bands given in clause 4.2 the limits of the co-channel interference
sensitivity shall be as given in figure 7.2.

Note: Receiver input level degradation given in figure 7.2 is referred to the receiver
input levels given in table 7.2.

30 .
@ BER|= 10
=T
2= 6
c
59 4 7
[0
35 N
$& , ,
14 \/
|
0

32 34 36 38 40 42 44 46 48
Signal to interference ratio [dB]

Figure 7.2: Co-channel "external” digital interference sensitivity limits
referred to point B’

7.2.2. Test method

There are variations in some of the standard as to the measurement requirements for
Co-channel Interference Sensitivity. The variations have been covered by providing Methods
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1 and 2 for these tests. The test house should apply the approach stated in the relevant
equipment standard.

Method 1
Objectives

To verify that the BER at point Z, of the receiver under test, remains below the relevant
specification limit in the presence of an interfering like modulated signal on the same
channel. The signal levels of the wanted and interfering signals at point B(C) shall be set at
the levels given in the relevant specification.

Test instruments
1) 2 bit pattern generators;
2) error detector;
3) power sensor and meter.

Test configuration 1

.4 B(C)
Modulator Tx1 Atten E
A1 Coupler N Rx Demod
Pattern \ 5 l

Gen. , /

Y z : 7 Bit Error
Pattern B(C) Power Detector
Gen. Sensor
vy _* > )

A Power
Modulator —=| Tx2 = tt2en - Meter

Figure 7.3: Test configuration of Co-channel “external” interference sensitivity
(configuration 1)

Test procedure for test configuration 1

During this test both transmitters shall transmit on the same frequency and be modulated
with different signals having the same characteristics. Switch the transmitters to standby and
disconnect the waveguide or cable at point B(C) (see figure 7.3). Connect a suitable power
sensor and meter. Switch on Tx1 and adjust attenuator 1 to set the signal to a convenient level,
say -30 dBm. Switch Tx1 to standby and Tx2 on. Adjust attenuator 2 to set the interfering
signal to a level below the reference signal, measured previously, which is equal to the Carrier
to Interference (C/I) ratio given in the specification. Switch Tx2 to standby.

Reconnect the receiver under test, switch on Tx1 and increase attenuator 1 until the 10°
level required by the standard is achieved. Increase attenuator 2 by the same amount attenuator
1 was increased, switch on Tx2 and record the BER for the C/I as stated in the standard.

Decrease attenuator 2 until the receiver BER equals the limit quoted in the
specification. Calculate and record the C/I ratio.
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Alternative procedure 1

Note: This procedure uses an additional attenuator between the combiner and receiver
to control the absolute wanted and unwanted signal levels into the receiver. The functions of
attenuators 1 and 2 is to maintain the correct C/I ratio.

Test configuration 2

X
E' Attenuator
Modulator Tx1 1 -
B(C) .
Bit Pattern\ Attenu;or l l
Generator B(C) —{Coupleri— —> Receiver Demodulator
zZ —> 3
Bit Pattern 7 !
Generator ) Z
* 4 Bit Error Det.
£ X Power
Modulator Tx2 |, | Attenuator Sensor
7 1 !
Power
Meter

Figure 7 .4: Test configuration of Adjacent channel
interference sensitivity (configuration 2)

Test procedure for test configuration 2

With the transmitters at standby set attenuators 1 and 2 to their maximum values and
attenuator 3 to zero. Disconnect the waveguide or cable at point B(C) (see figure 7.4) and
connect a suitable power sensor and meter. Switch on Tx1 and reduce attenuator 1 to produce
a suitable level, say -30 dBm. Record the measured level. Switch Tx1 to standby and Tx2 on.
Reduce attenuator 2 to produce a signal below the level previously measured by an amount
equal to the C/I ratio. Increase attenuator 3 to set the wanted receiver input level to that
quoted in the specification.

With both transmitters on standby disconnect the power sensor and reconnect the
receiver under test. Switch both transmitters on in the modulated condition and measure and
record the receiver BER on the error detector.

Decrease attenuator 2 until the receiver BER equals the limit quoted in the
specification. Calculate and record the wanted to unwanted ratio.

Method 2
Objective

To verify that the maximum C/I value for 1 dB and 3 dB degradation on 10 and 107
BER remains below the relevant specification limit in presence of an interfering like
modulated signal on the same channel.

Test instruments

1) 2 pattern generator;
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2) error detector;

3) power sensor and meter.
Test configuration

See figure 7.3.

Test procedure

During this test both transmitters shall transmit on the same channel and be modulated
with signals that have the same characteristics. With the transmitters to standby set both
attenuators to their maximum values.

Connect power meter at point B(C). Switch on Tx1 and adjust attenuator 1 to set the
wanted signal to the level required by the standard for 10° (or 10). Decrease attenuator 1 by
1 dB (or 3 dB) and record its setting. Switch on the interferer and reduce attenuator 2 to
achieve a BER of 10° (or 10®) on the error detector. Switch both transmitters off and
disconnect the waveguide, or cable, at point B(C) - see figure 7.3. Record the setting of
attenuator 2 and connect the power sensor and meter to the waveguide or cable.

Switch Tx1 on and reduce attenuator 1 to produce a wanted signal level within the
calibrated range of the power meter.

Record the power level and reduction in attenuation.
e Calculate Power,,q signa = Measured power level - change in attenuation.

e Switch off Tx1, switch on Tx2 and repeat the procedure to calculate the Powerunwanted signal.
The maximum co-channel C/I value for 1 dB or 3 dB degradation on 10 or 107 is:

C/I = Power - Power

wanted signal unwanted signal

7.3. Adjacent channel interference sensitivity

7.3.1. For STM-1 systems

The limits of adjacent channel interference shall be as given in table 7.4 for like
modulated signals spaced of 1 channel spacing, giving maximum C/I values for 1 dB and 3
dB degradation of the 10° BER limits specified in clause 7.1. These figures relate to
equipment class 5 Grade A with a lower performance allowing the implementation of
systems in a less dense environment.

For frequency co-ordination purpose intermediate values may be found in figure A.2
(see annex A).

Table 7 4: First adjacent channel interference sensitivity for class 5 Grade A systems

C/l at BER =10° RSL
degradation

Channel spacing degradation =& 1dB 3dB
29 MHz dén 30 MHz 8,5 5,5
28 MHz 12,5 9,5
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The limits of adjacent channel interference shall be as given in table 7.4 for like
modulated signals spaced of 1 channel spacing, giving maximum C/I values for 1 dB and
3 dB degradation of the 10° BER limits specified in clause 7.1. These figures relate to
equipment class 5 Grade B with a better adjacent channel performance allowing the
implementation of systems into a densely populated environment.

For frequency co-ordination purpose intermediate values may be found in figure A.2.

Table 7.5: First adjacent channel interference sensitivity
for class 5 Grade B systems

C/l at BER = 10° RSL degradation
Frequency bands degradation =& 1dB 3dB
All bands +3 -1

7.3.2 For 4xSTM-1 or STM-4 systems
For the frequency bands given in clause 4.2 the limits of the adjacent-channel
interference sensitivity shall be as given in figure 7.5.

Note: Receiver input level degradation given in figure 7.5 is referred to the receiver
input levels given in table 7.2.

50 R
zm BER|= 10
25
5_ 6
50 4 7
[0
oy N
85 -
i 4
\\\
0

-16 14 -12 -10 -8 6 -4 -2 0
Signal to interference ratio [dB]

Figure 7.5: Adjacent channel digital interference sensitivity limits
referred to point B’

7.3.3 Test method

There are variations in some of the standards as to the measurement requirements for
adjacent channel interference sensitivity. The variations have been covered by providing
Method 1 and Method 2 options for these tests. The test house should apply the approach
stated in the relevant equipment standard.

Note 1: In many cases the C/I ratio will be negative thus producing an interferer with a
higher level than the wanted signal.

Method 1

Objective

To verify that the BER at point Z, of the receiver under test, remains below the relevant
specification limit in the presence of an interfering like modulated signal on the adjacent
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channel. The signal levels of the wanted and interfering signals at point B(C) shall be set at
the levels given in the relevant specification.

Test instruments

Same as co-channel test.

Test configuration 1

Same as co-channel test (see figure 7.3).
Test procedure for test configuration 1

During this test the interfering transmitter shall be modulated with signals having the
same characteristics as the modulating signal of the wanted transmission and be tuned to an
adjacent channel. Switch the transmitters to standby and disconnect the waveguide or cable at
point B(C). Connect a suitable power sensor and meter. Switch on Tx1 and adjust attenuator 1
to set the wanted signal at a convenient level, say -30 dBm. Switch Tx1 to standby and Tx2
on. Adjust attenuator 2 to set the interfering signal to a level above the reference signal,
measured previously, which is equal to the C/I ratio given in the specification. Switch Tx2
to standby.

Reconnect the receiver under test and increase both attenuators by equal amounts
which ensure that the wanted and unwanted signal levels into the receiver are at their correct
values. Switch on and modulate both transmitters. Record the receiver BER.

Repeat the test with the interfering transmitter tuned to the other adjacent channel.
Alternative procedure 1

Note 2: This procedure uses an additional attenuator between the combiner and receiver
to control the absolute wanted and unwanted signal levels into the receiver. The functions of
attenuators 1 and 2 is to maintain the correct C/I ratio.

Test configuration 2
Same as Alternative 1, Co-channel test (see figure 7.4).
Test procedure for test configuration 2

With the transmitters at standby set attenuators 1 and 2 to their maximum values and
attenuator 3 to zero. Disconnect the waveguide or cable at point B(C) and connect a suitable
power sensor and meter. Switch on Tx1 and reduce attenuator 1 to produce a suitable level,
say -30 dBm. Record the measured level. Switch Tx1 to standby and Tx2 on. Reduce
attenuator 2 to produce a signal level above that previously measured, by an amount equal to
the C/I ratio. Increase attenuator 3 to provide the receiver with an input equal to the specified
receiver level.

With both transmitters on standby disconnect the power sensor and reconnect the
receiver under test. Switch both transmitters on in the modulated condition and measure and
record the receiver BER on the error detector.

Repeat the test with the interfering transmitter tuned to the other adjacent channel.
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Method 2
Objective

To verify that the maximum C/I value for 1 dB and 3 dB degradation on 10° and 10° BER
remains below the relevant specification limit in the presence of an interfering like
modulated signal on the adjacent channel.

Test instruments

1) 2 pattern generator;

2) error detector;

3) power sensor and meter.
Test configuration

See figure 7.3.

Test procedure

During this test the interferer (Tx2) shall transmit on one of the adjacent channels and
be modulated with a signal having the same characteristics as the signal modulating the
wanted transmitter. With both transmitters on standby set the attenuators to their maximum
values.

Connect power meter at point B(C). Switch on Tx1 and adjust attenuator 1 to set the
wanted signal to the level required by the standard for 10° (or 10”). Decrease attenuator 1 by
1 dB (or 3 dB) and record its setting. Switch on the interfere and reduce attenuator 2 to
achieve a BER of 10° (or 10®) on the error detector. Switch both transmitters off and
disconnect the waveguide, or cable, at point B(C) - see figure 7.3. Record the setting of
attenuator 2 and connect the power sensor and meter to the waveguide or cable.

Switch Tx.1 on and reduce attenuator 1 to produce a wanted signal level within the
calibrated range of the power meter. Record the power level and reduction in attenuation:

Calculate Power wanted signal = Measured power level - change in attenuation.
Switch off Tx1, switch on Tx2 and repeat the procedure to calculate the Powerunwanted signal.
The maximum co-channel C/I value for 1 dB or 3 dB degradation on 10°or 107 is:

C/I = Power Power

wanted signal ~ unwanted signal

Repeat the test with the interfere on the other adjacent channel.
7.4. CW spurious interference
74.1. For STM-1 systems

For a receiver operating at the 10° BER threshold given in table 7.1, the introduction of
a CW interferer at a level of +30 dB with respect to the wanted signal and at any frequency in
the range 30 MHz to the second harmonic of the upper frequency of the band, excluding
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frequencies either side of the wanted centre frequency of the RF channel by up to 250% the
channel spacing, shall not result in a BER greater than 10~.

Note: When waveguide is used between ref. point A and C, which length is higher than
twice the free space wavelength of the cut-off frequency (Fc), the lower limit of measurement
will be increased to 0.7 Fc and to 0.9 Fc when the length is higher than 4 times the same
wavelength.

This test is designed to identify specific frequencies at which the receiver may have a
spurious response, e.g. image frequency, harmonics of the receive filter, etc. The actual test
range should be adjusted accordingly. The test is not intended to imply a relaxed
specification at all out of band frequencies elsewhere specified in the present document.

7.4.2. Test method
Objective

This test is designed to identify specific frequencies at which the receiver may have a
spurious response e.g. image frequency, harmonic response of the receive filter etc. The
frequency range of the test should be in accordance with the relevant specification.

Test instruments

1) pattern generator;

2) error detector;

3) signal generator;

4) power sensor and meter.

Test configuration

— 2 B(C) , _ BO 2 2
attern . + b . rror
Generator Transmitter —»I Attenuator|—>| \|—> Receiver Detector
Combiner"‘-._‘
Y Power | Power
Signal Sensor Meter

Generator

Figure 7.6: Test configuration of CW spurious interference

Test procedure

With the signal generator output turned off, measure the transmitter RF output power at
point B(C) using a suitable power sensor, with a known level of attenuation. Replace the
power sensor with the receiver under test, and increase the level of attenuation until the level
required by the standard is measured. Record the BER for this receiver level (dBm) where
applicable.

Switch off the transmitter, replace the receiver under test with a power sensor. Calibrate
the signal generator across the frequency range required by the standard at a level x dB above
the level (dBm), where x is the required increase in level for the interfering CW signal.
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Replace the power sensor with the receiver under test and confirm the BER level has
not changed. Sweep the signal generator through the required frequency range at the
calibrated level, taking into account any exclusion band stated in the relevant standard.

Any frequencies which cause the BER to exceed the level stated in the standard shall be
recorded. It is recommended that the calibration be rechecked at these frequencies.

Note I: The use of a stepped signal generator is permitted provided that the step size is
not greater than one third of the bandwidth of the receiver under test.

Note 2: This test may require the use of low pass filters on the output of the signal

generator to prevent harmonics of the signal generator falling into the receiver exclusion
band.

7.5 Spurious emissions

Spurious emissions from the receiver are emissions at any frequency, measured at
point C.

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

a) to limit interference into other systems operating wholly externally to the system
under consideration (external emissions), which limits are referred by CEPT/ERC
Recommendation 74-01 [6];

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

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

7.5.1. Spurious emissions - external

At reference point C, the limit values of CEPT/ERC Recommendation 74-01 [6]
shall apply.

7.5.2. Spurious emissions-Internal
7.5.2.1. For STM-1 systems

Spurious emissions limits, referenced to point B, are specified in table 7.6.

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

Table 7.6: Limits of spurious emissions - internal

Specification Controlling factor

<-110 dBm Spurious falling in the same receiver half-band

For systems with compatibility requirements of annex C.2

<-90 dBm Spurious falling in the same receiver half-band

For systems with compatibility requirements of annex C.3

For systems without compatibility requirements of annex C there is no requirement.
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In addition, when compatibility with FDM systems on the same branching/antenna
system is required and the digital equipment uses 70 MHz intermediate frequency, the LO
residual emission, at reference point B, shall be:

e <-125 dBm: for systems with compatibility requirements of annex C.2 in the 7 GHz
band;

e <-110 dBm: for systems with compatibility requirements of annex C.2 in all other
band and with compatibility requirements of annex C.3 in all bands.
7.5.2.2. For 4xSTM-1 or STM-4 systems

Spurious emissions which fall within receivers half band shall be <-110 dBm
(referenced to point B).

7.5.3. Test method

The same test method as described in subclause 5.4.1.3 is applicable. Spurious emission
levels from a transmitter and receiver of duplex equipment using a common port are
measured simultaneously and the test only needs to be conducted once.

Objective: To verify that spurious emissions from the receiver are within the limits.
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ANNEX A
(Informative)
Additional information

A.l. Cross-Polar Discrimination (XPD)

The measured effective XPD over a typical hop (50 km at frequencies below 10 GHz,
25 km at 13 GHz and 18 km at 15 GHz) under no-fading conditions shall not be less than 28 dB.

A.2. Branching/feeder/antenna requirements

Equipment according to the present document may also have system configurations
with integral antennas or very similar technical solutions, without long feeder connections;
the following are not considered essential requirements.

When the antenna is an integral part of the equipment there shall be no requirement.
A.2.1. Return loss

For systems which intend to comply with compatibility requirements under annex C,
the minimum return loss should be 26 dB at point C and C' over the full RF band and
measured towards the antenna. In the same condition, for systems which are not intended to
comply with any compatibility requirement under annex C and use "long" feeder connection,
the minimum return loss should be 20 dB.

A.2.2. Intermodulation products

Each intermodulation product caused by different transmitters linked at point C' to a
measurement test set with a return loss higher than 23 dB is assumed to be less than -110 dBm
referenced to point B' with an output power of about 28 dBm per transmitter.

A.2.3. Interport isolation
This is not to be less than 40 dB.

A.3. Automatic Transmit Power Control (ATPC)
ATPC may be useful in some circumstances, e.g.:

e to reduce interference between neighbouring systems or adjacent channels of the
same system;

e to improve compatibility with analogue and digital systems at nodal stations;
e to improve residual BER or RBER performance;
e to reduce upfading problems;

e to reduce transmitter power consumption;
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e to reduce digital-to-digital and digital to analogue distant interference between hops
which re-use the same frequency;

e {0 increase system gain as a countermeasure against rainfall attenuation.

ATPC as an optional feature is aimed at driving the transmit power amplifier output
level from a proper minimum which facilitates the radio network planning requirements and
which is used under normal propagation conditions up to a maximum value which fulfils all
the specifications defined in the present document.

The ATPC range should not exceed 25 dB. When compatibility with analogue systems
is required, the lowest power amplifier output level should not be less than +10 dBm; this
may result in a reduced ATPC range.

For planning considerations in a nodal environment a system equipped with ATPC can
be considered to operate with its minimum transmitter power.

When ATPC is a fixed feature, the ATPC range is defined as the power interval from
the maximum (including tolerances) output power level to the lowest transmitter output
power level (at reference point B') with ATPC; when it is optional two ranges may be
defined, a "down-range" from the nominal level to the minimum (including tolerances) and
an "up-range" from the nominal level to the maximum (including tolerances).

A.4. RBER (for STM-1 systems)

In particular applications, where there is a high density of radio links in a specific area,
e.g. nodal site, closely located radios may use adjacent channels. Therefore to guarantee the
grade of service the equipment will need to meet RBER criteria in the presence of an
adjacent channel interferer.

The RBER is standardized in order to match the ESR (or the BBER) performance
required by ITU-R transmission performance recommendations.

To have sufficient confidence in the measurement, where the BER is relatively low
compared to the actual pay load, the test time is very long. The actual background to this
measurement and the BER figures are detailed in TR 101 036-1 [5].

When error correction is a fitted feature it may be possible to reduce the measurement
time by estimating the RBER using the relevant formula declared by the supplier.

Another option is to ensure that no errors occur during the minimum recording time
shown in table A.1.

Table A.l: Zero errors recording times

Bit-rate under test [Mbit/s] Minimum recording time [phut] Error
140/155 108 0

A.5. Co-channel and adjacent channel interference

The performances for co-channel and adjacent channel spaced by one channel spacing
C/T are reported in clauses 8.3.1 and 8.3.2 respectively, for 1 dB and 3 dB degradation only;
figures A.1 and A.2 give the reference behaviour for other values of degradation.
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Receiver Input Level at Reference Point C relative to BER 10° threshold (X) as
provided by subclause 7.1.1.

BHR =107 \
AN
X+3 dB Y N
\\.
\ ~\‘
N~
X+1 dB N/ [T/
I~ i T
X dB —
Class 5
Grade A
———_Class 5
Grade B
25 30 35 40

Co-channel C/l referred at point B [dB]

Figure A.1: Co-channel interference threshold degradation

Receiver Input Level at Reference Point C relative to BER 10° threshold (X) as
provided by clause 7.1.1.

BHR =[10°
X+3 dB Y}, W
oL i \\
X+1 dB e ~NY
ol _
X dB —
29-30 MHz
Channel Spacing
........ 28 MHz
Channel Spacing
5 10 15 20

Adjacent channel C/I referred at point [dB]

Figure A.2: First adjacent channel interference threshold degradation
for Class 5 Grade A systems
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Receiver Input Level at Reference Point C relative to BER 10° threshold (X) as
provided by clause 7.1.1.

\ BHR =[10®

X+3 dB \

X+1 dB ./

X dB

—— All Bands

-5 0 5 10
Adjacent channel C/I referred at point [dB]

Figure A.3: First adjacent channel interference threshold degradatio
for class 5 Grade B systems

111



TCN 68 - 234: 2006

ANNEX B

(Informative)
Distortion sensitivity for diversity receivers

Objective
The test is applicable to systems which optionally use diversity combining techniques.
This test verifies the equipment immunity against propagation distortion.

The test set-up is suitable for equipments with IF interface at modulator output;
however it could be extended to RF level, provided that RF fading simulators are available.

The measurements should be made applying a two rays fading simulator at RF level for
each of the two receiver inputs (main and diversity).

Some kind of simplification could be made according to the practical implementation of
the diversity receiver.

Test instruments

1) pattern generator/error detector;
2) fading simulator.

Test configuration:

Errors
J VA
_| RFfading | | Frequency || Alten |4 Rx Errors——
- . simulator upconvetor L (main)
IF A
Pattern  LwIpemodulator { Hybrid Errors
generator yer LO Demodulator detector
IF v 4] Rx
| | RF fading | | Frequency | | ayten i (div) E
simulator [ |upconvetor rrors—=—
7
1— Errors
Test banch

Figure B.1: Test configuration of Distortion sensitivity for diversity receivers

Test procedure

Connect the pattern generator output to the BB TX input. Control the two fading
simulator (delay 6.3 ns) in order to produce the multipath distortion (a notch). Produce
families of pseudosignatures on the basis of errors detected at BB Rx output in the following
condition:
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a) control the fading simulator on the main Rx path in order to have flat condition (no
distortion); control the fading simulator on the diversity Rx path in order to have a notch:
vary the frequency of the notch (at 1 MHz step), increasing and decreasing its frequency in
the modulated signal band; vary the depth of the notch(es) from 10 dB to 30 dB in 1 dB steps,
with minimum and non minimum phase condition. Control the attenuation of the variable
attenuators, and repeat the measurements at different level of received signal;

b) interchange the situation, having a notch on the main Rx path and a flat condition on
the diversity Rx path;

c¢) control the fading simulator on the main Rx path and on the diversity Rx path in
order to have notches; vary the frequency of one notch (at 1 MHz step) increasing and
decreasing frequency in the modulated signal band and keeping the second in a fixed
position, and vary the depth of the notch(es) from 10 dB to 30 dB in 1 dB steps, with
minimum and non minimum phase condition. Control the attenuation of the variable
attenuators, and repeat the measurements at different level of received signal.
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ANNEX C
(Normative)
Compatibility requirements between systems

For STM-1 systems

The compatibility requirements between systems are as follows:

C.1 There shall be no requirement to operate transmitting equipment from one
manufacturer with receiving equipment from another;

C.2 There may be a requirement to multiplex different manufacturers equipment on the
same polarization of the same antenna;

C.3 There may be a requirement to multiplex different manufacturers equipment on
different polarization of the same antenna. This will not apply to systems with integral
antenna.

For 4xSTM-1 or STM-4 systems

There shall be no requirement to operate transmitting equipment from one
manufacturer with receiving equipment from another.
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ANNEX D
(Informative)
Performance and availability requirements

For STM-1 systems

Equipment shall be designed in order to meet network performance and availability
requirements foreseen by ITU-T Recommendations G.826 and G.827 following the criteria
defined in ITU-R Recommendations F.1092-1 and F.1189-1 for international or national
portion of the digital path.

For 4xSTM-1 or STM-4 systems

Equipment shall be designed in order to meet network performance and availability
requirements foreseen by ITU-R Recommendations F.695, F.1092-1, F.1189-1 and F.557-4
following the criteria defined in ITU-T Recommendations G.826 and G.827 for the
international or national portion of the digital path.

The implication of the link design on the performance is recognized and the general
design criteria reported in ITU-R Recommendations F.752-1, F.1093-1, F.1101, F.1092-1
and F.1189-1 are to be applied.
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ANNEX E
(Normative)
Environmental conditions

The equipment shall be required to meet the environmental conditions set out in ETS
300 019 [1] which defines weather protected and non-weather protected locations, classes
and test severity.

The manufacturer shall state which class the equipment is designed to withstand.
E.1. Equipment within weather protected locations (indoor locations)

Equipment intended for operation within temperature controlled locations or partially
temperature controlled locations shall meet the requirements of ETS 300 019 [1] classes 3.1
and 3.2 respectively.

Optionally, the more stringent requirements of ETS 300 019 [1] classes 3.3 (non-
temperature controlled locations), 3.4 (sites with heat trap) and 3.5 (sheltered locations) may
be applied.

Note: According to ETS 300 019-1-3 and ETS 300 019-1-4:
Class 3.1: Temperature-controlled locations.

Class 3.2: Party temperature-controlled locations.

Class 3.3: Not temperature-controlled locations.

Class 3.4: Sites with heat-trap.

Class 3.5: Sheltered locations.

Table E.1: Climate parameters for environmental classes 3.1 to 3.5

Unit Class
Environmental parameter 3.1 3.2 33 | 34 3.5
Normal Exceptional (E)
a) | Low air temperature °C +5 -5 -5 -25 | -40 -40
b) | High air temperature °C +40 +45 +45 | +55 | +70 +40
See note 5

c) | Low relative humidity %RH 5 5 5 10 10 10
d) | High relative humidity %RH 85 90 95 | 100 | 100 100
e) | Low absolute humidity g/m? 1 1 0.5 | 0.1 0.1
f) High absolute humidity g/m® 25 29 29 35 35
g) | Rate of change of temperature °C/min 0.5 05 | 05| 1.0 1.0

(see note 1)
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h) | Low air pressure kPa 70 70 70 70 70

i) High air pressure (see note 2) kPa 106 106 | 106 | 106 106

j) | Solar radiation W/m? 700 700 1 1 -
120 | 120

k) | Heat radiation W/m? 600 600 | 600 | 600 600
See | See See note
note | note 4

4 4
) Movement of the surrounding air m/s 5 5 5 5 30
(see note 3)

Note 1: Averaged over a period of 5 minutes.

Note 2: Conditions in mines are not considered.

Note 3: A cooling system based on non-assisted convection may be disturbed by adverse movement of the
surrounding air.

Note 4: Temporarily.

Note 5: Direct solar radiation and heat-trap conditions do not exist.

Note 6: Secondary effect of solar radiation.

For equipment designed for stationary use in weatherprotected locations (indoor
installation), only classes 3.1 or 3.2 shall apply.

It should be noted that radio cabinets supplied with a system will give their own
"weather protection" including full protection against precipitation and wind. Climatic classes
3.3, 3.4 and 3.5 may, therefore, also be applicable to equipment in outdoor locations.
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ANNEX F
(Informative)
Power supply

The power supply interface shall be in accordance with the characteristics of one or
more of the secondary voltages foreseen in ETS 300 132-1 [2] and ETS 300 132-2 [3].

Table F.1
48 V DC -40.5 -57.0 V DC
60V DC -50 -72 V DC
220V AC 207 253 V AC/50 Hz + 2Hz

For DC systems, the positive pole of the voltage supply will be earthed at the source.

Note: Some applications may require secondary voltages that are not covered by ETS
300 132-1 [2] and ETS 300 132-2 [3].
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ANNEX G
(Normative)
Electromagnetic compatibility (EMC)

Equipment shall operate under the conditions specified in EN 300 385 [4], TCN
68 - 192: 2003 [16] or in relevant parts of the multi-part standard EN 301 489-1 [9] and
EN 301 489-4 [10].
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ANNEX H
(Informative)
Telecommunications management
network (TMN) interface

For SDH equipment the general requirements for TMN interface and functionality are
given by:

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

Note: The standardization of TMN interface functionality is under study in ETSI TMN
and will be applicable to the radio relay systems considered in the present document.
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ANNEX K
(Normative)
Frequency bands and channel arrangements

According to [14]:
Band 4 GHz (3 800 to 4 200 MHz)

Centre frequency of main channels can be defined as follows (MHz):
f,=1f,-208 + 29n (MHz) Where: f;=4003.5 MHz

£, =f,+ 5 +29n (MHz) n=1,23,4,5,6.
213
29 | 68
|
38245 38535 38825 3911 5 39405 39695 4037,5 40665 40955 41245 41535 41825
Mam
213
<2_9>| FL’
3839 3868 3897 3926 3955 3984 4052 4081 4110 4139 4168 4197
Interleave

Figure 1: Radio-frequency channel arrangement in the 4 GHz

Band 5 GHz (4 400 to 5 000 MHz)

Centre frequency of main channels can be defined as follows (MHz):
f,=1f,-310+40n (MHz) Where: f,=4700 MHz

f,=1,- 10 + 40n (MHz) n=1,2,3,4,5,6,7.
300
40 | | 60
| ——————————|
4430 4470 4510 4550 4590 4630 4670 4730 4770 4810 4850 4890 4930 4970

1000000, O000n0n

Figure 2: Radio-frequency channel arrangement in the 5 GHz
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Band L6 GHz (5§ 925 to 6 425 MHz)

Centre frequency of main channels can be defined as follows (MHz):
f,=1,-259.45+29.65n (MHz) @ Where: f,=6770 MHz
f,=1,-7.41 +29.65n (MHz) n=1,2,3,4,5,6,7,8

252,04

29,65 | 44,49

8 1'
59452 597485 6004,5 6034,15 6063,8 609345 61231 6152,75 6197,24 6226,89 6256,564 6286,19 631584 634549 6375,14 6404,79

HHHHHHHM7HHHHHHH

fO
Figure 3: Radio-frequency channel arrangement in the L6 GHz

Band U6 GHz (6 425 to 7 110 MHz)

Centre frequency of main channels can be defined as follows (MHz):

f =f, - 350 + 40n (MHz) Where:  f, = 6770 MHz
£ =1£, - 10 + 40n (MHz) n=1,23,4,5678
340
[« =
8 1

6460 6500 6540 6580 6620 6660 6700 6740 6800 6840 6880 6920 6960 7000 7040 7080
77

PTG AT LT

fo

Figure 4: Radio-frequency channel arrangement in the U6 GHz

Band 7 GHz (7 110 to 7 425 MHz)

Centre frequency of main channels can be defined as follows (MHz):
f,=1f,- 175 + 28n (MHz) Where: f,=7275 MHz
f°,=1,- 14 +28n (MHz) n=1,2,3,4,5.

122



TCN 68 - 234: 2006

28 | | 49

1 2 3 4 5 1 2 3 4 5
fo
7128 7156 7184 7212 7240 7275 7289 7317 7345 7373 7401
Main
161
28 49
1 2 3 4 5 1 2 3 4 5
fo
7142 7170 7198 7226 7254 7275 7303 7331 7359 7387 7415
Interleave

Figure 5: Radio-frequency channel arrangement in the 7 GHz

Band 8 GHz (7 725 to 8 275 MHz)
Centre frequency of main channels can be defined as follows (MHz):
f,=1f,-281.95+29.65n MHz) = Where: f,=8000 MHz
f,=1,+29.37 + 29.65n (MHz) n=1,2,3,4,5,6,7,8.

311,32

29,6§| | 103,77
B —

8
7747 7 7777 35 7807 7836 65 7866 3 7895 95 7925 6 7955.25 8059 02 8088 67 8118 32 8147 97 8177 62 8207 27 8236 92 8266 57

000A0I;

Figure 6: Radio-frequency channel arrangement in the 8 GHz

Band 11 GHz (10 700 to 11 700 MHz)

Centre frequency of main channels can be defined as follows (MHz):
f,=1f, - 545 + 40n (MHz) Where:  f,=11200 MHz
f°,=1,- 15 +40n (MHz) n=2,3,.,12.
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530

130

<_>‘

9 10 " 12
10735 10775 10815 10855 10896 10935 10975 11015 11055 11095

11135

10 11 12
11265 11305 11345 11385 11425 11465 11605 11545 11585 11625 11665

Main
130
10 1 12 10" 1M 12
10715 10755 10795 10835 10875 10915 10955 10995 11035 11075 11115 11245 11285 11325 11365 11405 11445 11485 11525 11565 116031645
Interleave

Figure 7: Radio-frequency channel arrangement in the 11 GHz
Band 13 GHz (12 750 to 13 250 MHz)

Centre frequency of main channels can be defined as follows (MHz)
f,=12737 + 28n (MHz) Where:

nininlninlnlAinininninlnlninin

12765 12793 12821 12849 12877 12905 12933 12961 12989 13017 13045 13073 13101 13129 13157 13185 13213 13241
Main

[
ninininininlnininlnininlnlnIninnin

12751 12779 12807 12835 12863 12891 12919 12947 12975 13003 13031 13059 13087 13115 13143 13171 13199 13227
Interleave

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

Figure 8: Radio-frequency channel arrangement in the 13 GHz
Band 15 GHz (14 500 to 15 350 MHz)

Centre frequency of main channels can be defined as follows (MHz)
f,=1f +2786 + 28n (MHz) Where:

f,= 11701 MHz
£ =f + 3206 + 28n (MHz)

n=1,2,3,..15.
Centre frequency of main channels table
Channel Receive/Transmit Transmit/Receive Channel Receive/Transmit | Transmit/Receive
frequency (MHz) frequency (MHz) frequency (MHz) frequency (MHz)
1 14515 14935 9 14739 15159
2 14543 14963 10 14767 15187
3 14571 14991 11 14795 15215
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4 14599 15019 12 14823 15243
5 14627 15047 13 14851 15271
6 14655 15075 14 14879 15299
7 14683 15103 15 14907 15327
8 14711 15131
420
28
3 15 1" 2 3 15
14515 14543 14571 14907 14935 14963 14991 15327
M M 1
Main 420
I 28
3 15 1" 2 3 15
14529 14557 14585 14921 14848 14977 15005 15341
" T " ]
Interleave

Figure 9: Radio-frequency channel arrangement in the 15 GHz
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ANNEX L

(Normative)

The requirements table

Table L.1: Requirements Table for point-to-point DFRS (including integral antennas)

in frequency bands that require co-ordination

Requirements Table

Transmitter requirements

No. | Clause Requirements (Note 1) Status | Note Clause
(EN 301 751) (TCN)
451 Frequency error/stability M 5.1
452 Transmitter power range M 5.2
4.5.3.1 Adjacent channel power - Spectrum | M 5.3.1and 5.3.2
mask and spectral lines at symbol
rate
453.2 Adjacent channel power - Remote 0] 5.3.3
Transmit Power Control (RTPC)
4 454 Spurious emissions M 54
5 4551 Transient behaviour of the 0] 5.5.1
transmitter - Automatic Transmit
Power Control (ATPC)
4552 Transient behaviour of the 0] 55.2
transmitter - Remote Frequency
Control (RFC)
Antenna directional requirements
No. | Clause Requirements (Note 1) Status | Note Clause
(EN 301 751) (TCN)
1 4.6.1 Off-axis EIRP density - Radiation M Applicable only to 6.1
Pattern Envelope (RPE) equipments with
integral antennas
2 4.6.2 Antenna Gain M Applicable only to 6.2
equipments with
integral antennas
3 4.6.3 Antenna X-polar discrimination M Applicable only to 6.3
(XPD) equipments with
integral antennas
Receiving requirements
No. | Clause Requirements (Note 1) Status | Note Clause
(EN 301 751) (TCN)
1 4.71 BER as a function of receiver input M 71
signal level (RSL)
4.7.2 Co-channel interference sensitivity M 7.2
4.7.3 Adjacent channel interference M 7.3
sensitivity
4 474 Blocking (CW Spurious Interference) | M 7.4
5 4.75 Spurious emissions M 7.5
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Table L.2: Requirements Table for point-to-point DFRS (including integral antennas)

in frequency bands that do not require co-ordination

Requirement

s Table

Transmitter requirements

|

No. | Clause Requirements (Note 1) Status | Note Clause
(EN 301 751) (TCN)
1 451 Frequency error/stability M 5.1
2 452 Transmitter power range M 5.2
3 4.5.3.1 Adjacent channel power - Spectrum M 5.3.1 and 5.3.2
mask and spectral lines at symbol
rate
453.2 Adjacent channel power - Remote (0] 533
Transmit Power Control (RTPC)
4 454 Spurious emissions M 54
4551 Transient behaviour of the 0] 5.5.1
transmitter - Automatic Transmit
Power Control (ATPC)
455.2 Transient behaviour of the 0] 55.2
transmitter - Remote Frequency
Control (RFC)

No. | Clause Requirements (Note 1) Status | Note Clause
(EN 301 751) (TCN)
1 4.6.1 Off-axis EIRP density - Radiation M Applicable only to 6.1

Pattern Envelope (RPE)

Receiving requirements

equipments with
integral antennas

No. | Clause Requirements (Note 1) Status | Note Clause
(EN 301 (TCN)
751)

1 4.75 Spurious emissions M 7.5

No. | Clause Requirements (Note 1) Status | Note Clause
(EN 301 751) (TCN)

1 4.81 Sharing protocols - Interference M Applicable only to

avoidance requirement

equipments that
operate in the 58 GHz
frequency band.
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Table L.3: Requirements Table for point-to-point DFRS stand-alone antennas

Requirements Table

Antenna directional requirements
No. | Clause Requirements (Note 1) Status | Note Clause
(EN 301 751) (TCN)
1 4.6.1 Off-axis EIRP density - Radiation M 6.1
Pattern Envelope (RPE)
2 4.6.2 Antenna Gain M Only for frequency 6.2
bands that require co-
ordination
3 4.6.3 Antenna X-polar discrimination M Only for frequency 6.3
(XPD) bands that require co-
ordination
Note:

M: Mandatory, shall be implemented under all circumstances;

O: Optional, may be provided, but if provided shall be implemented in accordance
with the requirements.
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