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LOI NOI PAU

Tiéu chuin Nganh TCN 68 - 236: 2006 “Thiét bi vo tuyén diém - da diém dai tan
duéi 1 GHz sir dung truy nhap FDMA - Yéu cau ky thuat” dugc xay dung trén co sd tiéu
chuén ETSI EN 301 460-1 V1.1.1 (2000-10), ETSI EN 301 460-4 V1.1.1 (2000-10), ETSI
EN 301 126-2-1 V1.1.1 (2000-12), ETSI EN 301 126-2-2 V1.1.1 (2000-11) cua Vién Tiéu
chudn Vién thong chau Au (ETSI).

Tiéu chuan Nganh TCN 68 - 236: 2006 do Vién Khoa hoc Ky thuat Buu dién (RIPT)
bién soan theo dé nghi cia Vu Khoa hoc - Cong nghé va dugc ban hanh theo Quyét dinh s6
27/2006/QD-BBCVT ngay 25/7/2006 cta Bo trudng Bo Buu chinh, Vién thong.

Tiéu chuan Nganh TCN 68 - 236: 2006 duoc ban hanh dudi dang song ngit (ti€éng Viét
va tiéng Anh). Trong trudng hgp c6 tranh chap vé cdch hi€u do bién dich, ban ti€ng Viét
duoc 4p dung.

VU KHOA HOC - CONG NGHE
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THIET BI VO TUYEN PIEM - PA PIEM DAI TAN DUOGI 1 GHz
SUDUNG TRUY NHAP FDMA

YEU CAU KY THUAT

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

1. Pham vi ap dung

Tiéu chudn nay quy dinh cdc yéu cau t6i thi€u va phuong phdp do kiém hgp chuén céc
thi€t bi sir dung trong hé théng vo tuyén chuyén ti€p s6 di€ém - da di€ém sir dung phuong phap
truy nhap FDMA dai tan dué6i 1 GHz.

Cac hé thong vo tuyén diém - da diém (P-MP) nay cung cdp truy nhap dén ca mang
cong cong va mang thué riéng bing cdc giao dién mang duoc chuidn héa khdc nhau (vi du
nhu mach vong hai day, ISDN...).

C6 thé sir dung hé thong nay dé xay dung cdc mang truy nhap bang kién tric da t€ bao
dé phu séng cdc ving nong thon. Mot yéu cau quan trong dé lién lac trong céc viing nong
thon 12 kha nang khac phuc diéu kién khong ¢6 duong truyén séng truc xa (NLOS).

Tiéu chudn nay bao trim céc ting dung diém - da diém dién hinh, dugc phan phat truc
ti€p hodc gian tiép, hodc trong bat ky 16p mang chuyén tai bé sung nao, bao gom ca da truy
nhap Internet, duéi day:
truyén dan

- thoai;

- fax;

- 80 liéu bang tan thoai;
lién quan dén céac giao dién tuong tu va:

- 80 liéu;

- ISDN BA (2B+D);

- lién quan dén giao dién so.

Tiéu chuén nay quy dinh céc yéu cdu doi véi thiét bi dau cudi vo tuyén va thiét bi vo
tuyén chuyén tiép.
2. Tai liéu tham chiéu chudn

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

[2] ETSI EN 301 460-4 V1.1.1 (2000-10) Fixed Radio Systems; Point-to-multipoint
equipment; Part 4: Point-to-multipoint digital radio systems below 1 GHz - Additional
parameters for FDMA systems

[3] ETST EN 301 126-2-1 V1.1.1 (2000-12) Fixed Radio Systems; Conformance testing

[4] ETSI EN 301 126-2-2 V1.1.1 (2000-11) Fixed Radio Systems; Conformance testing;
Part 2-2: Point-to-Multipoint equipment; Test procedures for FDMA systems
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3. Pinh nghia, ki hiéu va chir viét tit
3.1. Pinh nghia

Tai dung luong day du (FCL): Dugc xdc dinh bang s6 lugng cuc dai cdc tin hiéu
64 kbit/s hoac tuong duong ma mot CS c¢6 thé phat va thu lai trong bang tin RF cho trudc,
ddp ting day du duogc chi tiéu chat lugng da biét va cac muc dich sin ¢6 trong cac di€u kién
pha dinh.

Tré tuyén vong: Dugc xac dinh bang tong cdc tré tir diém F dén diém G va ngugc lai

(nhu trong hinh 1) bao gdm ca tré cua céc bo lap.

3.2 Ky hiéu
dB decibel
dBm decibel tng v6i 1 mW
GHz giga héc
Mbit/s Meéga bit trén giay
MHz Méga héc
ns nano giay
km kilomét
ppm phan triéu
3.3 Chir viét tat
ATPC Diéu khién cong suat phat tu dong
BA Dinh vi kénh diéu khién quang b4
BER Ty 1é 16i bit
CCS Tram diéu khién trung tam
CRS Tram vo tuyén trung tam
CS Tram trung tam
Cw Séng lién tuc
DAMA Da truy nhap gan theo yéu cau
DS-CDMA  Da truy nhap phan chia theo ma chudi truc ti€p
EMC Tuong thich dién tu truong
FCL Tai dung lugng day da
FDD Truyén dan song cong phan chia theo tin s6
FDMA Da truy nhap phan chia theo tan s
FH Nhay tan
FH-CDMA Da truy nhap phan chia theo ma nhay tan
ISDN Mang s6 tich hgp da dich vu
ITU Lién minh Vién thong qudc t&
LO Bo dao dong nodi
MOS Diém s6 ddnh gid trung binh
P-MP Diém - da diém
PSTN Mang dién thoai chuyén mach cong cong
QDU Don vi méo lugng tir



RF
RS
RSL
Rx
TDD
TDMA
TE
™
TMN
TS
Tx

4. Pac diém chung
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Tan s6 vO tuyén

Tram lap

Miic cua tin hiéu thu

May thu

Truy nhap song cong phan chia thoi gian
Da truy nhap phan chia theo thoi gian
Thiét bi dau cudi

Truyén dan va ghép kénh

Mang quan 1y vién thong

Tram dau cudi

May phat

4.1 Cdu hinh hé thong

Tram trung tam két noi vé6i tong dai chuyén mach noi hat (di€ém dich vu) thuc hién chitc
nang diéu khién tap trung bang cdch chia sé tong céc kénh sin c6 trong hé thong. Tram trung
tam két noi vdi tat ca cdc tram ddu cudi (TS) truc ti€p hodc qua mot tram lap (RS) bang cac
dudng truyén vo tuyén. Khi c6 mot tuyén truyén dan s6 kha dung, c6 thé t6i wu hoat dong cta
mang vo tuyén bang cdch tach rieng CSS dugc lap dat tai vi tri tong dai va CRS.

Nat mang

néi t6i cling mét CCS | | G
| i
T8 $ TE
G o
: Ang ten c6 huéng 6 Céc diém chuén TE o TC
! giao dién bang géc F/G G

\V : Ang ten vé hudng hoic sector

| <
TS r TE
; "l rs ¢ TE
0 ccs CRS ’
. | A
| | \t/l% TS *— TE
cs ;
Nhidu CRS c6 thé RS

Cha y 1: M6t CRS c6 thé bao gébm nhiéu thiét bi thu phat.
Chu y 2: Mot CCS c6 thé diéu khién nhiéu CRS.
Chu y 3: Mot TS c6 thé phuc vu nhiéu TE.

Hinh 1: Cdu hinh hé thong
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So d6 khoi dudi day biéu dién cdc két noi diém - diém cha cdc mdy thu phat P-MP giita
CRS va TS va nguoc lai (nhu trong hinh 2).

o Z Bo E' . , N Bé loc B' Mang c D
diéu ché May phat Tx RF phan nhanh{ ° Phi do
D
C 1 B " A E
. Mang | B6 loc . Bo | Z
Phido r—o— phan nhénhi_o_ RxRF 2 May thu o diéu ché o

Hinh 2: So do khéi hé thong RF

Chii y: C4c diém trong so do khoi trén chi 1a cac diém chudn; cdc diém B, CvaD, B, C
va D’ ¢6 thé trung nhau.

4.1.1. Cdu hinh do kiém chung

Thi€t bi P-MP duoc thi€t k& hoat dong nhu mot hé thong truy nhap két ndi véi mot nuit
mang (vi du chuyén mach noi hat) va thi€t bi dau cudi cta khach hang (hinh 1). Thuc hién
céc phép do kiém hop chuén trén mot huéng tuyén don 1¢é (hinh 2), nhung doi véi mot so
phép do xac dinh, vi du do thiét bi thiét 1ap bao hiéu, ca tuyén lén va xuong phai hoat dong,
cau hinh do kiém thiét bi t6i thi€u dé do cho chi mot thué bao dugc trinh bay & hinh 3, trong
do cac tuyén RF hudng 1én va xuong phai dugc tach biét bdi mot cap bd song cong va cac bod
suy hao riéng biét dugc chén vao & méi tuyén. Khi khong c6 thém chi dan cu thé ctia nha
cung cap thi khuyén nghi cac tuyén hoat dong tai ngudng (RSL) + n dB vé6i n 1a mot nira dai
dong cua tuyén trir khi dang do kiém mdy thu. Cdc mdy thu khéc cén ti€p tuc hoat dong tai
ngudng (RSL) + n dB.

Ghép cac bo chia da hiéu chuin hodc cic bo ghép c6 hudng vao cdc diém A, B, C va D
(hinh 3 va 4) theo yéu cdu doi véi ting phép do dé€ tao ra cdc diém do hodc ngudn nhiéu.

Tuyén phat clia CRS

A B
OoMC
: :
«@ «D
- <
[ [e} [«
8 CRS ;:% l% TS
:
e
=
X< o] D
Tuyén phat ciia TS
B0 tao mau bit; May do 16i bit Bo tao mau bit; Méay do 16 bit
B6 tao cudc goi;... B6 tao cuéc goi;...
(Thiét bi do kiém theo yéu céu) (Thiét bi do kiém theo yéu cau)

Chu y: Cac hé théng TDD c6 thé chi yéu cdu mét dudng dan véi mot bo suy hao
Hinh 3: Cdu hinh do kiém tram ddu cudi don Ié
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Chii y 1: Ghép céc bo chia da hiéu chuan hodc bo ghép c6 hudng vao cdc di€ém A, B, C
va D theo yéu cau doi véi timg phép do dé tao ra cdc diém do kiém hoic nguén nhiéu.

Chii y 2: Khi do kiém mdy phat TS dé ching to ring thiét bi dap tng cdc yéu ciu vé
phat xa gia v mit na phat xa, mach chia chi c6 mot TS n6i dén va c6 thé bo di mach nay.

Chii y 3: Hé thong P-MP can do kiém 1a hé thong song cong, yéu cau cdc tinh nang nhu
dong bo thoi gian/tan s6 va ATPC cho ca hai tuyén lén va xudng phai hoat dong chinh xac.
Dé dam bao két qua do trén tuyén lén hodc tuyén xuong (vi du RSL ctia mdy thu) khong chiu
anh hudng cuta cac tuyén khac thi can phai tao ra suy hao thap hon, hoac tang cong suat clia
may phat, trong tuyén khac d6. Khi khong c6 chi dan ctia nha cung cap thiét bi, khuyén nghi
cac tuyén khac phai hoat dong tai ngudng (RSL) + n dB.

Tat ca cac thu tuc do trong tai liéu nay, phai 4p dung cho ca CRS va TS. Tru khi cé quy
dinh khéc, néu khong phai thuc hién phép do cac yéu ciu thi€t yéu tai dién ap cung cap danh
dinh va t6i han, tai nhiét do0 moi truong véi cong suat ra cuc dai. Thuc hién cac phép do tan
s0, pho tan, cong suat RF tai cdc tin s6 cao, trung binh va thdp nim trong dai tin s6 duoc
cong bo. Thuc hién viéc lva chon céc tin s6 RF nay bang diéu khién tir xa hodc cdch khdc.

Céc tram trung tdm hoac tram dau xa c6 ang ten tich hgp phai duogc trang bi cap dong
truc hodc chuyén déi ong din séng thich hop dé dé dang thuc hién dugc céc phép do da dugc
mo ta.

D6i v6i cdc phép do can phéi st dung dong thoi nhiéu TS, thi bo tri do ki€ém nhu trong
hinh 4. D€ trao d6i dugc thong tin, c6 thé mo phong tai luu lugng va céc thi€t bi nhu mach
vong trd lai tir xa d€ dinh tuyén Iuu luong qua hé thong.

Cau hinh b6 tri do kiém nay nhim dam bao ring thié€t bi hoat dong theo cich thong
thudng tuong tu ciu hinh cua thiét bi khi do ki€ém mit na ctia may phdt va RSL.

TS
opat ® TS
Tuyén phat clla CRS 8 "
A B >k
7] 8 |l ————> C
-E '—Suy hao | 'E 68 -: |« > ‘5)
€ L= — | < EGC |e—> §
c a a ‘S8 =
S 8 g | <>} | ——— 0
S 2 < U’K% - >
=] =) E¢ fe—> =
= [ Suvhao | %
E’ Suy hao | >0
< o 2
< C , =35
Tuyén phat cla TS o °
o TS
Bo tao mau bit; May do I6i bit
Bo tao cudc goi;... - TS

(Thiét bi do kiém theo yéu cau)

B6 tao mau bit; May do 16i bit
B tao cudc goi;...
(Thiét bj do ki€m theo yéu céu)

Chu y: Cac hé thdng TDD ¢6 thé chi yéu cau mét dudng dan
v8i mét bo suy hao

Hinh 4: Cdu hinh do kiém nhiéu tram ddu cudi
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4.2. B tri kénh va bang tin

Céc bang tan s6 st dung cho hé théng P-MP phai theo qui dinh ctia Cuc Tan s6 Vo
tuyén dién.

Bang 1 dudi day liét ké mot s6 bang tan dudi 1 GHz dung cho hé thng P-MP.

Bdng 1: Cdc bang tan s6

146 MHz dén 174 MHz

335,4 MHz dén 380 MHz

410 MHz dén 430 MHz

440 MHz dén 470 MHz

870 MHz dén 890 MHz/915 MHz dén 935 MHz

4.2.1. Ké hoach phdn bo kénh vé tuyén

Viéc bo tri cac kénh vo tuyén phai tuan thi theo yéu cau ctia Cuc Tan s6 Vo tuyén dién.
4.2.2. Cac phuong phdp truyén dan song cong

C6 thé str dung phuong phép truyén din song cong FDD hoac TDD.
4.3. Yéu cdu tuong thich giita thiét bi ciia nhiéu nha san xudt

Khong c6 yéu cau doi véi viéc van hanh CS ctia mot hang véi TS va RS cua mot hang khac.
4.4. Sai s truyén dan

Cac thi€t bi thuoc pham vi tiéu chuédn nay phai duogc thiét k& dé dap ting cdc yéu ciu vé
chat luong mang nhu da dugc qui dinh trong Khuyén nghi ITU-R F.697-2, cac yéu cau két
noi s6 phai theo céc chi tiéu trong Khuyén nghi ITU-T G.821.
4.5. Piéu kién moi truong

Thiét bi phai dap ung cac qui dinh vé diéu kién moi truong trong ETS 300 019, tai liéu
nay qui dinh cdc khu vuc duge che chian hoac khong duge che chan, phan loai va miic do can
phai do kiém.

Nha san xuét phai cong bo loai di€u kién moi trudng ma thiét bi duoc thiét k& phai tuan thu.
4.5.1. Thiét bi trong khu vuc duoc che chdn (trong nha)

Thi€t bi hoat dong trong khu vuc c6 diéu khién nhiét do hodc diéu khién nhiét do ting
phan phai tuan thl cac yéu cau ctia ETS 300 019 tai cdc muc 3.1 va 3.2.

Mot cach tiy chon, c6 thé dp dung cac yéu cau khat khe hon ctia ETS 300 019 cac muc
3.3 (tai vi trf khong c6 diéu khién nhiét do), muc 3.4 (tai vi tri c6 thi€t bi 6n nhiét) va muc 3.5
(c4c vi tri ¢6 méi che).

4.5.2. Thiét bi trong khu vuc khong dugc che chdn (ngoai troi)
Thiét bi hoat dong trong khu vuc khong duge che chan phéi tuan thu cic yéu ciu cua

ETS 300 019 tai cdc muc 4.1 hoac 4.1E.

10
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V6i cac hé thong trong th vo tuyén dugc che chan hoan toan cé thé ap dung cdc muc
3.3, 3.4 vamuc 3.5 trong ETS 300 019 cho thiét bi ngoai troi.
4.6. Pién dp cung cdp

Néu dién dp cha nguén dién ndm trong dai qui dinh ctia ETS 300 132 thi giao dién véi
nguén dién phai tuan thi cdc phin twong ting ctia tiéu chuén nay. D6i véi ngudn dién 230
V¢ va 48 Vi thi giao dién phai thoa man cac dac tinh qui dinh trong ETS 300 132 cac phan
1 va phan 2.

Chii y: Mot vai ting dung c6 thé yéu cau dai dién 4p ciia nguén dién khong nim trong
tiéu chuan ETS 300 132.
4.7. Tuong thich dién tu truong

Thiét bi phai tuan tht cc diéu kién trong EN 300 385.
4.8. Giao dién TMN

Giao dién TMN, néu c¢6, phai phu hgp vé6i Khuyén nghi ITU-T G.773.
4.9 Pong bé toc do bit

Hé thong str dung céc giao dién s6 phai c6 cdc phuong phap dé déng bo bén trong va
ngoai v6i mang. Dung sai vé dong bo clia hé thong nay phai ddp Gng cdc yéu cau cua cac
Khuyén nghi ITU-T G.810 va G.703.
4.10. Yéu cau vé phdn nhdnh/phi do/dng ten
4.10.1. Ddc tinh cong dng ten
4.10.1.1 Giao dién RF

Néu giao dién RF (cac diém C va C trong hinh 2) c6 thé truy nhap dugc thi né phai 1a
cap dong truc 50 Q. B0 két ndi phai tuan tha IEC 60169-3 hoac IEC 60339.
4.10.1.2 Suy hao

Néu RF ¢6 thé truy nhap duoc (cdc di€ém C va C trong hinh 2), suy hao tai cdc di€ém
nay phai 16n hon 10 dB vé6i tai chuén.
5. Thong s6 ctua hé thong
5.1. Dung luong cua hé thong

Trong tiéu chudn nay, dung luong hé thong 1a dung lugng truyén dan cua CS, nd chinh
1a toc do truyén dan cuc dai dugc truyén di trong khong gian gitta mot CS da biét va céc tram
tr xa k&t hgp v6i no (cac TS va RS).

Nha san xuat phai thong bdo dung lugng hé thong.
5.2. Tré tuyén vong

Tré tuyén vong cho kénh luu luong 64 kbit/s khong duoc vuot qua 20 ms.

C6 thé ¢6 tré tuyén vong dai hon tai cdc t6c do bit khac nhau va khi st dung ma héa
thoai tai cdc t6c do thap hon 64 kbit/s. D€ duy tri tré nay, dua hé théng vao trong mang
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truyén dan ma khong lam suy giam chat luong truyén thoai, phai dam bao tinh tuong thich
v6i Khuyén nghi ITU-T G.131.

5.3. D¢ trong suot

Hé thong phéi trong su6t hoan toan: nit mang va thiét bi cta thué bao (céc diém F va G
trong hinh 1) lién lac v6i nhau khong can bi€t d€n tuyén vo tuyén.
5.4. Cac phuong phap ma hoa thoai

Stir dung mot trong cac phuong phap ma héa sau:

- 64 kbit/s xem Khuyén nghi ITU-T G.711;

- 32 kbit/s xem Khuyén nghi ITU-T G.726;

- 16 kbit/s xem Khuyén nghi ITU-T G.728;

- 8 kbit/s xem Khuyén nghi ITU-T G.729;

- 5,3 kbit/s dén 6,3 kbit/s xem Khuyén nghi ITU-T G.723.

C6 thé str dung cac phuong phap ma héa khac néu ching c6 chat luong twong duong (st
dung céac s6 do QDU, MOS).

5.5. Cdc ddc tinh ciia mdy phit

Tat ca cac dac tinh cia mdy phat c6 lién quan dén hé thong trong bat ky diéu kién tai nao.

Cac gid tri va phép do tham chi€u dén diém C’ cua hinh 2.

Phai thuc hién cdc phép do khi CRS (t6i thiéu c6 mot thiét bi thu phat) & diéu kién chat
tai hoan toan, nha san xudt phai qui dinh diéu kién tai nay.

Tai mifc tin hiéu thu nhu trong muc 5.7.2 thi mic BER phai nhoé hon hoic biang 107

Céc dac tinh cua may phat da biét phai dugc dap tng véi cac tin hiéu dau vao thich hop
tai cdc di€ém A hodc B trong hinh 2.

Nhdn xét chung:

Thii tuc do kiém cdc dac tinh ctiia mdy phdt (CRS)

D6i véi cdc phép do kiém dudi day, thi€t bi (CRS) phai cung cap cong suét ra danh dinh
cuc dai, cong suat nay do nha cung cép thiét bi cong bd hoac cong suit ra khac phu hgp véi
phép thit. S6 lugng cdc séng mang (N) ctia tram voO tuyén trung tam duoc di€u ché véi toc do
bit cuc dai va so do diéu ché giong nhau, do nha cung cap thiét bi cong bo.

Phai do kiém céc thong s6 trong diéu kién tai diy du.

Mbi s6ng mang ¢ so d6 diéu ché€ giong nhau phai ¢6 cong suit ra bang 1/N cua cong
sudt ra danh dinh cuc dai do nha cung cép thiét bi cong bd. Dung lugng truyén dan cia CRS
phai dugc phan phéi déu gitta N séng mang don 1¢€.

Chii y: V6i phép do ph6 RF (xem muc 5.5.4) phai thiét 1ap tuyén tir CRS dén TS va ty 1é
16i bit BER cua tin hiéu mdy thu mong muén phai < 10™* véi muc tin hiéu da dugc quy dinh
trong tiéu chuén tuong ting.
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Thu tuc do cdc ddc tinh cua mady phdt (TS)

Phai kiém tra dic tinh mdy phat cta TS bang cdch do chi mot TS dai dién, trong diéu
kién chat tai di do nha cung cép thi€t bi cong bo. Mit na pho cua TS ciing phai duoc kiém tra
pht hgp véi cac yéu cau do nha cung cép thiét bi cong bo.

5.5.1. Cong sudt ra RF cuc dai

Yéu cdu

Cong suat trung binh cuc dai cua mdy phat (tinh trung binh cho CRS, RS va TS) khong
duogc vuot qua +43 dBm. Ciling phai tinh dén gia tri EIRP ctia hé thong, khong duoc vuot qua
gid tri dugc qui dinh trong “Thé 1&¢ Vo tuyén dién quoc t&”.

Muc dich

Xac dinh cong suat ra trung binh danh dinh cuc dai dugc do tai diém chuin B’ hoic C
nam trong gidi han theo cong bo ctia nha cung cap thiét bi cong/trir dung sai va khong duoc
VUOt qué gia tri cuc dai trong tiéu chuan.

Thiét bi do
May do cong suat trung binh hoac loai thay thé twong duong.
Cdu hinh do
z Bo ; Mav phat A B6 loc B'(C) Bé h May do cong suéfg
diéu ché ay pha ° RF phat ° 0 suy hao —0— May phan tich phé

Hinh 5: Cdu hinh phép do cong sudt ra RF cuc dai

Thii tuc do kiém

Dit cong sudt clia mdy phdt & miic cuc dai, tién hanh do kiém cong suat ra trung binh
clia may phat tai di€ém B'(C).
5.5.2. Céng sudt ra RF cuc tiéu

Muc dich

Xac dinh cong suat ra trung binh t6i thiéu cua thiét bi, c6 mach diéu khién cong suit,
tai diém chuén B’ hodac C' c¢6 ndm trong gi6i han cta tiéu chuén.

Thiét bi do

Nhu phép do cong suit ra danh dinh cuc dai.

Cdu hinh do

Nhu phép do cong suit ra danh dinh cuc dai.

Thiui tuc do

Dit cong sudt clia mdy phdt & mic cuc tiéu, do cong suat tai diém B’ (C). Trong phép

do nay phai tinh dén suy hao gitta diém do va may do cong suat.
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5.5.3. Diéu khién cong sudt phdt tw dong (APTC)

ATPC dugc xem 1a chiic nang tiy chon. Nha san xuat phai cong bo dai diéu khién cua
ATPC va cac muc sai s6 lién quan. Thuc hién phép thlr véi mic cong suit ra twong ing voi:

bat ATPC dén gia tri c6 dinh thoa man chat lugng hé thong;

bat ATPC dén gia tri cuc dai thoa man chat lugng cta Tx.

Muc dich

Khi cai dat chic nang ATPC, kiém tra hoat dong ctia vong lap diéu khién, c6 nghia Ia
cong suat ra Tx lién quan dé€n mitc diu vao tai may thu dau xa.

Thiét bi do

Nhu phép do cong suit cuc dai.

Cdu hinh do

May do
cong suét

" ' ' ' ' a 7 A B
z Bo i May phat i Bo loc RF|B' (C) B,Q ghpp _I_,__l|_|7__L|_ B(_)hlg)tCTRF — May thu
diéu ché c6 ATPC phat Tx ¢6 huéng phat Tx

Cac b suy hao

Kénh diéu khién phan hoi

Hinh 6: Cdu hinh phép do cong sudt ra cuc dailcuc tiéu ciia mdy phdt
khi cai dat chitc nang ATPC

Thiui tuc do

Phai kiém tra tit ca cdc thi€t bi ¢ cai dat chitc nang ATPC thoa man hoat dong cua
mach vong diéu khién. Ban ddu thiét 1ap bo suy hao B dé c¢6 miic ddu ra mdy phat cuc tiéu,
sau d6 tang dan cho dén khi miic ra may phat dat cuc dai. Trén toan bo dai cong suat ra cua
mdy phat, mifc vao mdy thu phai duy tri trong gi6i han cta tiéu chuin hodc theo cong bo cua
nha cung cap thi€t bi. Lap lai phép do dé xéc dinh ring chiic niang diéu khién cong suat tu
dong, gifta mifc cong suat may phdt cuc tiéu va cuc dai, thda man cdc yéu cdu cla tiéu chuin
hoac nha san xuét.

Nha cung c4p thiét bi phai cong b6 dai diéu khién cong suat va chic nang ATPC.
5.5.4. Mdt na pho RF

5.5.4.1. Mat na ph6 RF ctlia tram vo tuyén trung tam

Cac phép do mat na phé RF phai dugc thuc hién tai kénh tdn s6 cao nhat, thap nhat va
trung binh cta thiét bi can do.
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Muc dich

Xac dinh pho ra cta thiét bi ddp ing yéu cdu cua tiéu chudn doi v6i CRS va ndm trong
mat na phé duoc cong bo doi véi TS.

Thiét bi do

- May phan tich phé;

- May vé.

Cdu hinh do

z E' A

Bo o
didu ché May phat

B' (C' -
(©) May phan tich pho
May vé

Bo loc
RF phat

Suy hao

Hinh 7: Cdu hinh do mdt na pho

Thiui tuc do

N6i cong ra clia mdy phdt dén mdy phan tich ph6 qua bo suy hao hodc tai gia cé
phuong tién dé gidm sat phat xa v6i mot mdy phan tich phd. Mdy phan tich phé phai ¢ chic
nang luu trit s6. Thi€t 1ap cac thong s6 nhu do rong bang phan giai, khoang cach tan so, thoi
gian quét va céc thiét 1ap bo loc video cho mdy phan tich phé phui hop tiéu chuén.

V6i mdy phat duoc diéu ché bang mot tin hiéu ¢ céc dic tinh nhu trong tiéu chuin, do
mat do cong suat Tx bing mdy phan tich phd va may vé. Néu c6 thé, v& mat cong suat phod
clia mdy phat tai cdc kénh tin s6 cao nhét, trung binh va thap nhat. Ngoai ra c6 thé vé mat do
cong suat pho cia mdy phat tai dién 4p cung cdp danh dinh va t6i han, diéu kién moi trudng &
trang thai binh thudng va t6i han.

Phai xdc dinh ph6 clia mot séng mang don tai ca hai bién ctia méat na phd d6i v6i kénh
RF cua tiéu chuén tuong dGng.

Céc thiét 1ap cho may phan tich phé dugc cho trong bang 2 (lién quan dén khoang céch
kénh RF) va bang 3 (lién quan dén khoang cich s6ng mang trong truong hgp tin hiéu da
sOng mang).

Bdng 2: Thiét Idp mdy phan tich phé cho phép do phd cong sudt RF
(theo khodng cdch kénh RF)

Khodang céach kénh, MHz <175 1,75 dén 20 > 20
Téan s8 trung tam Thuc Thuc Thuc
D6 rong tan sé quét, MHz Chuay1 Chuay1 Chuay1
Thdi gian quét Tu déng Tu déng Tu déng
Do réng bang IF, kHz 30 30 100
Do réng bang Video, kHz 0,1 0,3 0,3
Chu y:. 5 x khodng céch kénh < dé réng bang tan quét < 7 x khoang cach kénh.
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Bdng 3: Thiét Idp mdy phan tich phé cho phép do phd cong sudt RF
(theo khodng cdch song mang)

Khoang céach kénh f,, MHz <0,5 0,5<f,<1
Téan s8 trung tam Thuc Thuc
D06 rong tan sé quét, MHz 1 3
Thdi gian quét Tu déng Tu déng
Do rong bang IF, kHz 10 30

Do réng bang video, kHz 0,03 0,1

St dung céc thiét 1ap may phan tich pho theo bang 2 dé do phé tan theo khoang cach
kenh RF ..

Str dung céc thi€t 1ap mdy phan tich pho theo bang 3 dé xdc dinh séng mang dugc diéu
ché tai bién khoang cach kénh cao hon hoac thip hon cua tin hiéu da séng mang khong vuot
qua mit na pho.

Dé do mit na phé cua TS, theo cong bo cuia nha cung cap thiét bi, cac thi€t 1ap cho may
phan tich ph6 phai duoc stt dung phit hgp v6i do rong bang tan cta tin hiéu diéu ché TS.

Yéu cdu

Miic 0 dB trén mat na phé 1a mic cuc dai ctia phd diéu ché€ khong quan tam dén cac
song mang du.

Mat dd phé cong suat Mat na phd clia CRS

tuong ddi do tai diém C
[dB]

1 A
77

4 4 trang thai

8 trang thai
-30 16 trang thai

4 // E
Af/MHz
>

0 [
| A B C.D E |

| 0,5* Afs 15 At 25°A% |

Chu y 1: Cac miic mat d6 phé tan khac nhau tai diém C tuong (ing vé6i cac phuong phap diéu ché khac nhau.
Chu y 2: Dung sai tan s& khong bao gém trong mat na phd tan.
Af,: khoang cach kénh RF (déng cuc) gilta tan s6 trung tm clia hai CRS lan can.

Hinh 8: Mt na phé tan cho CRS
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Cac diéu kién vé tai do ki€ém chung dé do mit na phd tin cta thi€t bi thu phat CRS:

- S6 lugng (N) séng mang dugc truyén di trén mot thiét bi thu phat CRS phai phi hop
v6i FCL ctia CRS thu duogc. So Iuong N phai do nha san xuét cong bo;

- Cong suat ra cua CRS phai dugc phan phoi déu gitta N s6ng mang don;

- Dung lugng cuia CRS phai duoc phan phoi déu gitta N song mang don.

Chii y: Trén day la cdc di€u kién vé tai do. Cac diéu kién hoat dong vé dung luong va
cong suat ra phai dugc diéu chinh thuong xuyén dé dap tng duoc vdi cdc yéu ciu thuc t€,
viéc diéu chinh nay 1a do ¢6 su phan phoi khong déu gitta cdc s6ng mang.

Mt na phé tan doi véi thi€t bi thu phat CRS dugc cho trong hinh 8.

Cac thi€t lap cho mdy phan tich ph6 dé thuc hién phép do mat na phd RF dugc cho
trong bang 4.

Bdng 4: Thiét Idp mdy phdn tich phé cho phép do phd tan sé’ RF

D6 rong biang phan giai Dbo rong bang Video Thai gian quét
30 kHz 300 Hz 10 gidy

5.5.4.2. Mat na phd RF cho tram d4u cudi (TS) va tram lip (RS)

Mait na phé RF ctia TS va RS phai phit hgp v6i mat na phé ctia may thu phat CRS.
5.5.5. 8ai sd'tan so'vo tuyén

Yéu cdu

Sai s6 tan s6 vO tuyén phai ddp ding cac yéu cau ctia Khuyén nghi ITU-R SM.1045-1,
quy dinh d6i v6i cdc tram ¢ dinh trong bang tan thich hop, tuy nhién sai s6 tin s6 cho thé
cho phép 1én dén +20 ppm khi dugc su dong y cua co quan quan ly. Gidi han nay c6 tinh dén
ca yéu t6 ngan han va cac anh hudng 1do héa dai han. VGi muc dich thir mau thi nha san xudt
phai thong bdo anh hudng ngan han ¢6 dam bao va anh hudng dai han mong mudn.

Muc dich

Kiém tra tin s6 phat cia CRS/TS nam trong giGi han cta tiéu chuén.

Chii y 1: D6i v6i hé thong khong bi ngét (shut down) khi mat déng bo, thi phai do do 6n
dinh tan s6 trong diéu kién mat dong bo.

Khi cdc mdy phat khong thé ¢ diéu kién CW, nha cung cap thiét bi va phong thi nghiém
do kiém phai thoa thuan dé tim mot phuong phap do kiém do chinh xéc tin s6.

Phuong phép tot nhat 1a st dung may dém tan s6 c¢6 kha nang do tan s6 trung tam cua
tin hiéu séng mang dugc diéu ché. Vi tri tuong doi cia séng mang trong kénh RF phai dugc
nha san xuét cong bo.

Khi khong thé sir dung phuong phdp mdy dém tan s6, phai do tdn s6 LO va tinh toan tan
s6 ra bang cong thic lién quan.

Tién hanh do do chinh xac tan s6 tai kénh tan s6 cao nhat, trung binh va thap nhat cta
thi€t bi.
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Thiét bi do
- Mdy dém tan so.
Cdu hinh do
Z_' Bo = Mév ph 5 Boloc |- © N
diéu ch& y phat RF phat Ang ten Bo6 dém tan s6
Hinh 9: Cdu hinh phép do sai sé'tan s6
Thiui tuc do

Mady phat hoat dong & dieu kién CW, do tan s6 trén kénh dugc phong do chon trude.
Tan s6 do dugc phai ndm trong gidi han cua tiéu chudn.

Chii ¥ 2: Tan s6 danh dinh cta tin hiéu CW c6 thé tai tin s6 danh dinh ctia kénh RF (tin
s0 trung tam cta kénh RF) hoac dich mot khoang xac dinh so véi tan s6 danh dinh cta kénh
RF (vi du s6ng mang khong di€u ché). Trong trudng hgp sau, khoang dich d6 phai do nha
cung cap thiét bi cong bo.

5.5.6. Phat xa gia

Yéu cdu

Theo Khuyén nghi CEPT/ERC 74-01, phat xa gia dugc dinh nghia la cic phat xa tai cac
tdn s cdch tan s6 séng mang danh dinh nhi€u hon 250% khoang cach kénh tuong ting. Bén
ngoai khoang 250% cua khoang cach kénh (CS), cac gi6i han phat xa gia cua hé thong vo
tuyén dich vu c6 dinh dugc qui dinh trong Khuyén nghi CEPT/ERC 74-01 cung véi dai tan s
dé xem xét cho do hgp chuén phai thuc hién tai diém chuin C.

Muc dich

Xéc dinh cdc phat xa gid do mdy phat tao ra ndm trong giéi han qui dinh cua tiéu
chuén. C4c phét xa gia 12 cdc phdt xa bén ngoai bang tin cin dé chuyén tai so liéu dau vao tai
mdy phat dén mdy thu c6 thé 1am suy giam mic ma khong anh hudng dén su truyén tai thong
tin tuong tng. Cac phat xa gia bao gom cac phat xa hai, phat xa ky sinh, cdc thanh phan
xuyén diéu ché€ va cdc thanh phan chuyén d6i tan so6.

Thiét bi do

- May phan tich phd, mdy v&;

- Khéi tron ctia may phan tich phé - néu can.

Cdu hinh do
z, | Bo E o LA Boloc | B'(C) [
diéu ché >| May phat RF phat Ang ten
Bo loc Notch Chuyén d8i W/G Bo tron Wy May vé
- T phan tich pho

Hinh 10: Cdu hinh phép do phdt xa gid tai cong dng ten
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Thiui tuc do

N6i cong ra cia may phdt véi mdy phan tich phé qua bo suy hao thich hop hoic qua bo
loc khac (Notch) d€ gidi han cong suét vao mdy phan tich phd. Trong mot s6 trudng hop, néu
gidi han tan s6 trén vuot qua dai tAn hoat dong clia may phan tich phd, phai st dung bo tron
hoic chuyén d6i 6ng dian séng phu hop. Diéu quan trong 12 mach giita mdy phat va ddu vao
dén bo tron, hodc mdy phan tich phd, phai dugce dic tinh hda trén dai tin s6 can do. St dung
céc suy giam nay dé thiét 1ap dudong giGi han ciia may phan tich pho dén gid tri d€ dam béo
céc chi tieu k¥ thuat tai diém C’ khong bi vuot qua.

Mady phét hoat dong & ch€ do cong suét ra bi€u kién cuc dai, phai do va vé miic, tin s
cua tit ca cdc tin hiéu trong bang tin qui dinh cla tiéu chudn. Cdc phat xa gid gan véi gidi
han phai duoc vé trén dai tAn han ché va phai chi ra 16 rang rang tin hiéu khong vuot qua cac
gidi han trong tiéu chuén.

Phép do TS thuc hién véi chi mot song mang don.

Chii y 1: Khi mot chi tiéu yéu cau phai thuc hién phép do phat xa gia véi thiét bi trong
diéu kién dugc diéu ché, phai thiét lap do rong bang phan giai ctia mdy phan tich phd dén
muic qui dinh chi tiéu k§ thuat cta thiét bi. Budc nhay tan, to¢c do quét cia mdy phan tich phé
phai dugc diéu chinh dé€ duy tri miic nhiéu nén thap hon dudng giGi han va duy tri mdy phan
tich phé trong diéu kién da dugc hiéu chuan.

Chii y 2: Phép do cdc miic phat xa gia do hoat dong ctia thiét bi & diéu kién CW c¢6 thé
dugc thuc hién véi do rong bang phan giai, budc nhay tan va toc do quét dé duy tri mdy phan
tich phé ¢ trang thdi da hiéu chuén trong khi van giit dugc su chénh léch gifta mitc nhiéu nén
va dudng gidi han t6i thiéu 12 10 dB.

Chii y 3: Do mic tin hiéu RF thap va viéc diéu ché bang rong st dung trong thiét bi, céc
phép do cong suat RF biic xa khong chinh xac so véi cac phép do dan. Vi vay khi thiét bi c6
ang ten tich hop, nha cung cap phai c6 trang bi bo ghép do dé chuyén ddi tin hiéu biic xa
thanh tin hiéu dan c6 két cudi tré khang 50 Q.

Chii y 4: Can do tin hiéu dan RF trong duong cap dong truc 50 Q ndi véi may phan tich
phé, dp dung tit ca cdc tan s6 thap hon tin so6 hoat dong (néu thap hon 26,5 GHz). Diéu nay
dé tranh cho tét ca cdc ong din soéng bén ngoai hoat dong nhu mot bo loc thong cao.

5.6. Cdc ddc tinh ciia mdy thu
Hiéu chudn chung
Chii y: Thu tuc nay d€ hiéu chuin mifc tin hiéu cia may thu (st dung cho phép do

outbound (CRS — TS) va inbound (TS — CRS)) st dung cho cac phép do dac tinh may thu
cling nhu do dac tinh hé thong.

Muc dich
Dé hiéu chudn budc nhay gia tuong tng v6i mic tin hiéu ctia may thu (RSL).
Thiét bi do

M4y do va cam bién cong suat.
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Cdu hinh hiéu chudn

B
Bl
(C)
R E (o3 o yal . E[ o iz
Bo . . - N May thu B6 giai
didy ché —1May phat —>| B6 suy hao bién doéi 1 |->| + |->| B6 suy hao bién doi 2|—> can do —>1 didu ché
Z X Z
May tao méu B6 cam bién cdng suat Bb tach I5i

May do cong suét

Hinh 11: Cdu hinh cho cdc thii tuc hiéu chudn va do

Thii tuc hiéu chudn

Phai tit chiic niang ATPC hoic duy tri cong sudt ra cia mdy phat khong d6i trong suot
qud trinh hiéu chuan.

Thiét 1ap gia tri ctia bo suy hao 1 tai dau ra may phat B’(C”) dén gia tri hop ly (Al). Do
cong suat thu duoc tai dau ra X ctia bo ghép va ghi lai gia tri nay (LX1). Ngat két noi tai
diém B(C) ctia may thu cin do va ndi may do cong suat vao. Thiét 1ap gid tri cho bo suy hao
2 trudc mdy thu dén mot gid tri hop ly d€ tao ra mic cong sudt ndm trong dai tuyén tinh cua
may do cong suat. Ghi lai cac thiét 1ap (A2) cho bo suy hao 2 ciling nhu gia tri doc duoc trén
mdy do cong suat (LB). Noi lai mdy thu vao diém B(C) dén bo suy hao 2 ciing nhu néi lai
mdy do cong sudt vao diém X la ddu ra cia bo ghép. Mai lién hé giita cac gid tri Al, LX1 va
LB theo A2 tao nén su hiéu chuin ctia phong thir hinh 11.

Thuc hién thu tuc hiéu chudn v6i mot séng mang duoc diéu ché hodc véi tat ca séng
mang phat di trong di€u kién tai day du (theo cong bd clia nha cung cap thiét bi), chon cédch
dé hon. Trong trudng hop thit nhit, tit (N-1) séng mang con lai (cha CRS), con trudng hop
sau thi chia cong suat may phat tong cho N.

5.6.1. Ddi miic ddu vao
Yéu cdu
Mtic BER phai nho hon 107 vé6i dai mitc ddu vao 16n hon 40 dB.
Muc dich

Xd4c dinh ring mdy thu dép chi tieu vé BER trong tiéu chuén trén toan bo dai mic dau

vao mdy thu.
Thiét bi do

- BO tao mau/bo tach 16i.
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Cdu hinh do
B' B
(C)
N E' (C') / / j E Ca.
Bo . . - - May thu B6 giai
didy ché —1May phat —>| Bo6 sahao bién doi 1 |->| + |->| B6 suy hao bién doi 2 |—> can do —>1 didu ché
Z X Z
. = Bo cam bién cong suét T
May tao mau B6 tach 16i

May do cong suét

Hinh 12: Cdu hinh phép do ddi mitc ddau vao

Thii tuc do kiém

Phai dam bdo rang két qua do khong bi anh hudng boi bat ky su thay doi nao ctia mic
cong sudt ra may phat.

Huong tir CRS dén TS (Outbound)

N6i bo tao mau véi diu vao Z’ ctia mdy phat va ndi bo tach 16i véi dau ra Z ctia may thu.

Diéu chinh bo suy hao 1 va/hodc bo suy hao 2 sao cho mic tin hiéu tai diém B(C) 1a
muic RSL t6i thi€u, chi tiéu BER phai dugc ddp tng. Diéu chinh ca hai bo suy hao 1 va 2 sao
cho mifc tin hiéu tai diém B(C) 1a mic RSL cuc dai, chi tieu BER ciing phai dugc ddp tng.

Tinh toan chénh léch gitta mic RSL cuc dai va cuc ti€u, d6 chinh 1a dai mic dau vao
clia may thu.

Huong tiw TS dén CRS (Inbound)

Xem muc 4.1.1.
5.7. Chdt luong cua hé thong
5.7.1 Dai miic djng

Yéu cdu

Dai miic dong phai du 16n dé duy tri chat lugng clia hé thong dudi cdc mifc mat mat
duong dan ma hé thong gap phai.

Dai mic dong cua hé thong phai 16n hon 50 dB.
Muc dich

Xac dinh hé thong c6 chiic naing ATPC ddp ting cédc tiéu chuan vé BER trén mot dai
muc dau vao xac dinh.

Thiét bi do
- May do cong suit, cam bié€n cong suat;

- B0 tao méau/ B9 téch 16i.
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Cdu hinh do

Xem hinh 12.

Phai dam bao rang da bat chitc nang ATPC.

Thiui tuc do

Thu tuc hiéu chuén xem muc 5.6.

N6i bo tao mau v6i dau vao Z' cia mdy phat BB va ndi bo tach 16i v6i ddu ra Z ciia may
thu BB.

Diéu chinh bo suy hao 1 va/hodc bo suy hao 2 sao cho mic tin hiéu tai diém B(C) 1a
RSL cuc ti€u, dong thoi phai ddp tng cac chi tieu vé BER. Diéu chinh ca hai bo suy hao 1 va
2 sao cho miuic tin hiéu tai diém B(C) 1a RSL cuc dai, dong thoi phai ddp tng cac chi tiéu vé BER.

Dai mitc dau vao dong duoc tinh bang dai mic dau vao do duge gitta mic ddu vao may
thu cuc dai va cuc tiéu, ting so véi cong b va dai miic diéu khién da do dugc cia ATPC va
RTPC (xem muc 5.5.2).

5.7.2. BER nhu mot ham cua miic tin hiéu ddau vao mdy thu
Yéu cdu
V6i mot tin hiéu FDMA, cdc mitc ngudng tin hiéu dau vao may thu dé dat duoc mot

miic BER cho trudc, phu thudc vao toc do truyén dan va mic diéu ché, su phu thuoc dé dugc
thé hién trong cong thic dudi day:

P, =x+10xlog,,("bit rate"/ Mbit/s)

Gia tri ctia X trong cong thic trén cho trong bang 5.

Thong s6 toc do bit (bit rate) & trén lién quan dén toc do truyén dan tai (payload) cua
tin hiéu FDMA cén xem xét. Vi cdc tuyén thong tin truyén dan lién tuc, vi du céc hé thong
FDD, to6c do bit lién quan dén kénh truyén dan mot chiéu (tir CRS dén RS hoac tir RS dén
CRS). Ddi véi cédc tuyén thong tin truyén tuong ting CRS dén RS va RS dén CRS, vi du TDD
thi toc do bit 12 téng cha ca hai kénh truyén dan (tir BS dén RS va RS dén BS).

Bdng 5: Cdc gid tri cua x khi tinh todan nguéng BER

Mdc BER —»
<103 <10°
Trang thai diéu ch& |
4 -93 dBm -89 dBm
8 -90 dBm -86 dBm
16 -87 dBm -82 dBm

Vi du, ngudng muc tin hiéu vao may thu cho mot kénh 64 kbit/s trong hé thong FDD
cho trong bang 6.
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Bdng 6: Ngudng BER cho kénh 64 kbit/s trong hé thong FDD

Muc BER —» <10% <10°

Trang thai diéu ch& |

4 -105dBm -101 dBm
-100 dBm -97 dBm
16 -95 dBm -92 dBm

Muc dich

DPé xac dinh cac mic tin hiéu thu dugc theo ngudng BER phéi nim trong gidi han cua
tiéu chudn (tai mifc t6i thiéu ctia hai mitc BER).

Thiét bi do

- B0 tao mau/Bo tach 16i;

- May do cong suit va cam bién cong suat.
Cdu hinh do

Xem hinh 13.

Thiui tuc do

Thu tuc hiéu chuén xem muc 5.6.

N6i diu ra ctua bo tao mau v6i dau vao BB cua Tx. Gui tin hiéu dau ra BB ctia Rx dén
bo tach 16i. Sau d6 ghi lai dudng cong BER béng cach thay d6i miic tin hiéu thu dugec. Xac
dinh rang RSL, tuong ting vé6i cdc ngudng BER nam trong gidi han tiéu chuan.

Dai v6i phép do bén ngoai CRS phai hoat dong trong di€u kién tai diy du.
Dai v6i phép do bén trong mdy thu cia CRS phai hoat dong trong diéu kién do nhu
trong muc 4.1.1.

5.7.2.1. Mic BER nén cua thiét bi
Muc dich

Xac dinh rang mitc BER nén cua thiét bi thdp hon gidi han trong tiéu chuén.
Thiét bi do

- Bo tao mau/ Bo tach 16i;

- May do cong suat.

Cdu hinh do

Xem hinh 13.

Thiui tuc do

Thu tuc hiéu chuén xem muc 5.6.

Tang muc tin hiéu ctia mdy thu dén mitc nhu trong tiéu chudn va kiém tra ty 1€ 16i bit
trong khung thoi gian qui dinh, ty 1¢ 16i bit phai thdp hon gid tri trong tiéu chuén.
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Dai v6i phép do outbound CRS phai hoat dong trong diéu kién tai day du.

Dai v6i phép do inbound may thu cia CRS phai hoat dong trong di€u kién do nhu trong
muc 4.1.1.
5.7.3. D¢ nhay can nhiéu (bén ngoai)

Thu tuc do kiém sau day ap dung dé do do nhay can nhiéu cho ca hai huéng tir CRS dén
TS va nguoc lai.

Doi vé6i phép do tir CRS dén TS, t6i thi€u mot mdy phat Tx1 hodc Tx2 phai hoat dong
trong diéu kién tai day du. Cac may thu khac c6 thé hoat dong véi chi mot tin hiéu song
mang, chi ti€t xem trong 4.1.1.

Dai v6i phép do tir TS dén CRS diéu kién vé tai xem muc 4.1.1.

Phai thuc hién tat ca cac phép do xung quanh tan s6 trung tam cta dai RF hoac trén
kénh RF do nha cung cap thiét bi cong bo.
5.7.3.1 Can nhiéu cuing kénh

Yéu cdu

Gidi han cta can nhiéu cuing kénh (bén ngoai) dugc cho trong bang 7, bang nay liét ké

céac gid tri S/I t6i thiéu tng véi suy giam 1 dB va 3 dB tai cdc mitc BER 107 va 10° trong
muc 5.7.2.

Bdng 7: Do nhay can nhiéu cing kénh

Mirc S/l cuc tiéu
BER Suy giam Diéu ché& Diéu ché& Diéu ché&
4 trang thai 8 trang thai 16 trang thai
107 1dB 21 24 27
10° 3dB 17 20 23
10 1dB 24 27 30
10 3dB 20 23 26

C6 thé str dung mot trong hai phuong phéap do dudi day.
Phuong phap 1
Muc dich

Xd4c dinh mic BER tai diém Z, cta hé thong can do, khong bi suy gidm duéi mic giGi
han tiéu chuén khi ¢6 tin hiéu cting kénh.

Thiét bi do
- Hai b0 tao mau bit;
- Mdy tach 16i;

- May do cong suit, cam bi€n cong suat.
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Cdu hinh do
p. A
B6 )
didu ché = Tx1 B6 suy hao 1 |—
7
7
B6 tao mau ~ B(C) E
B' (C") > Bo ghép [ BO suy hao 3 | »| May thu [ BO gidi
diéu ché
B6 tao mau 7
4 A May do May do
B6 E cong BER
AT Tx2 B6 suy hao 2 = suat
diéu ché

7

Hinh 13; Cdu hinh phép do do nhay can nhiéu cung kénh (bén ngoai)

Thiui tuc do

Khi thuc hién phép do nay ca hai mdy phat phai phat cing tan s6 va duoc di€u ché véi
cac tin hiéu khic nhau c6 cung dac tinh.

Diéu chinh bo suy hao 1 dé thiét lap mic tin hiéu, trong khi mdy phat Tx2 dugc dit &
ch€ do cho (standby) (miic tin hiéu bi bo qua trong khi hiéu chuén), ghi lai mic tin hiéu x.

Miic tin hiéu tai diém B (C) cua hé thong duoc dat dén mic giGi han thu tuong duong
v6i miic BER 10° theo tiéu chudn bang cach diéu chinh bo suy hao 3. Ghi lai gid tri BER.

Bat mdy phat Tx2. Diéu chinh bo suy hao 2 sao cho mic C/I tai diém B(C) bang véi
mtc trong tiéu chuén, ghi lai gid tri BER theo C/I nhu trong tiéu chuédn. Gia tri BER do duoc
phai nho hon hoidc bing gi6i han trong tiéu chuén (dién hinh 12 107).

Phuong phap 2:

Muc dich

Xac dinh gid tri BER duy tri thiAp hon mic tiéu chuin khi ¢6 mit nhiéu giong nhu tin
hiéu dugc diéu ché trén cuing kénh.

Thiét bi do

Hai bo tao mau;

Mady tach 16i;

Mady do va bo cam bién cong suit.

Cdu hinh do

Xem hinh 13.

Thiui tuc do

Ap dung thii tuc do nhu trén, khong can dit mc tin hiéu thu cao hon mic giéi han RSL
1 dB va 3 dB 4p dung v6i miic BER 10™ nhu trong tiéu chuin d6i v6i phép do RSL khong
nhiéu. Diéu nay c6 thé thuc hién dugc bang cdch thiét 1ap bo suy hao 3 mot cach phi hop.
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Ghi lai mitc cong sudt va thiét 1ap bo suy hao, ki€ém tra miic BER phai nho hon hoic
bang yéu cu trong tiéu chuén (dién hinh la 10°).
5.7.3.2. Can nhiéu kénh lan can

Yéu cdu

Gidi han cua can nhiéu kénh 1an can (bén ngoai) duoc liét ké trong bang 8 dp dung cho
tin hiéu can nhiéu giong tin hiéu duoc diéu ch€, bao gom cac gia tri S/I t6i thi€u tng véi cac
suy giam 1 dB va 3 dB tai cdc mitc BER 107 va 10 cho trong muc 5.7.2.

Bdng 8: Do nhay can nhiéu kénh lan cdan

Mirc S/l cuc tiéu
BER Suy giam Diéu ché& Diéu ché& Diéu ché&
4 trang thai 8 trang thai 16 trang thai
10° 1dB -3 -3 -3
107 3dB -7 -7 -7
10 1dB 0 0 0
10 3dB -4 -4 4

C6 hai phuong phdp dé thuc hién phép do nay.

Phuong phap 1:

Muc dich

Xac dinh mic BER tai diém Z, cia mdy thu can do, duy tri thap hon tiéu chuén khi ¢
mat nhiéu giong nhu tin hiéu duogc diéu ché trén kénh 1an can.

Thiét bi do

Nhu trong phép do do nhay can nhiéu cung kénh.

Cdu hinh do

Nhu trong phép do do nhay can nhiéu cting kénh (xem hinh 13).

Thiui tuc do

Thu tuc hiéu chudn va phuong phdp do co ban xem muc 5.6 va 5.7.3.1. Tin hiéu gay
nhiéu tai vi tri kénh RF lan can véi séng mang gan véi tin hiéu séng mang mong muon. Miic
cta tin hiéu gay nhiéu giong nhu tin hiéu gay nhiéu trong thu tuc do can nhiéu cting kénh.

Kiém tra BER phai nho hon hodc béng gid tri trong tiéu chuén (dién hinh 1a 10°). Trong
phép do nay nha cung cap phai cong bo bo tri séng mang trong kénh RF.

Phuong phap 2:

Muc dich

Xac dinh gid tri BER duy tri thdp hon giGi han trong tiéu chuin khi c6 mat nhiéu giong
nhu tin hiéu duoc diéu ché trén kénh lan can.

Thiét bi do

- Hai bo tao mau;

- Mdy tach 16i;

- May do va senso cong suat.
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Cdu hinh do

Xem hinh 13.

Thu tuc do

Ap dung tht tuc do phuong phdp 1 nhu trén, khong cAn dit mitc tin hiéu thu cao hon
muic yéu ciu 1 dB va 3 dB v6i mitc BER 10™ nhu trong tiéu chudn. Diéu nay c¢6 thé thuc hién
duge bang cach thiét 1ap bo suy hao 3 mot cach phit hop.

Ghi lai mitc cong sudt va thiét 1ap bo suy hao, ki€ém tra miic BER phai nho hon hoic
bang yéu cu trong tiéu chuén (dién hinh la 10°).
5.74. Can nhiéu CW

Yéu cdu

D6i véi mot may thu hoat dong tai mic RSL x4c dinh dp dung cho ngudng BER 107,
viéc thém vao mot bo tao nhiéu CW tai mic +30 dB so véi tin hiéu mong muon va tai bat ky
tan s6 nao 1én dé€n 2 GHz, ngoai trir cic tan s6 cach tin s6 trung tam cua kénh 1én dén 450%
khoang cach kénh dong cuc (co-polar), khong duogc gay ra mot su suy giam hon 1 dB so véi
nguong BER.

Phép do nay duoc thiét k& dé xdc dinh cdc tin s6 tai d6 may thu c6 thé c¢6 ddp tng gia,
vi du tan s6 4o, hai ctia bo loc may thu... Dai tAn s6 do ki€ém thuc phai duoc diéu chinh phi hop.

Thuc hién phép do ca hai huéng (outbound va inbound).

Muc dich

Phép do nay dé xdc dinh cac tin s6 tai d6 mdy thu c6 ddp tng gia, vi du tn s6 4o, hai
ctia bo loc may thu... Dai tin s6 ctia phép do phai phit hgp vdi chi tiéu trong tiéu chuan.

Thiét bi do

- B0 tao mau

- Mdy tach 16i;

- B0 tao tin hiéu;

- May do cong suit, cam bi€n cong suat.

Cdu hinh do
7
BO -
diéu ché = Tx1 B6 suy hao 1
Vi 7
z B'(C)
B6 tao mau L s© ]
> BG ghép [»| B suy hao 3| » May thu 1 Bo giéi,
diéu ché
X Z
= Mcaf;);]go MBéégo
B6 tao tin hiéu CW B suy hao 2 = Suat

7

Hinh 14: Cdu hinh phép do can nhiéu tap CW
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Thiui tuc do

Tat d4u ra ciia bo tao tin hiéu, ap dung thu tuc hiéu chuén trong muc 5.6.

Tat may phat. Hiéu chuén bo tao tin hieu CW trén dai tan s6 yéu cau tai mic cao hon
muc tin hiéu x dB, v6i x 1a muc tang cua tin hiéu CW so véi miuc tin hiéu thu tai mic BER
trong tiéu chuén (thuong 1a 10°).

Bat mdy phat Tx1.

Khéng dinh BER khong vuot qué gid tri cho trong tiéu chuén khi bo tao tin hiéu quét
trén dai tAn s6 yéu cdu tai mic hiéu chudn, c6 tinh dén cdc bang ngoai trir quy dinh trong
tieu chuan.

Phai ghi lai bat ky tdn s6 nao gay ra BER vuot qud miic trong tiéu chuin. Tién hanh
hiéu chudn lai mdy do khi do tai cdc tan s6 nay.

Chii y 1: C6 thé slr dung bo tao tin hiéu theo budc mién 1a budc tin s6 quét khong 16n
hon 1/3 bang thong ctia mdy thu céan do.

Chii y 2: Phép do nay c6 thé yéu cau st dung cac bo loc thong thdp tai ddu ra cuia bo tao
tin hiéu dé trdnh cdc hai ctia bo tao tin hiéu lot trong bang tan ctia may thu.

Chii y 3: Néu tong thoi gian quét qud dai, chap nhan viéc hiéu chuin mic nhiéu tap CW
tai (x + 3) dB va tim ki€ém mic ting BER cuc dai (vi du 107 thay cho 10°). Néu mic ting
BER cuc dai bi vugt qud, tai bat ky diém nao thi phai thuc hién phép do véi budc quét thap
hon qua cdc diém tan s6 v6i bo tao can nhiéu CW da hiéu chuin tai mitc x dB va yéu ciu
BER thép hon.

6. Giao dién tai thiét bi thué bao va mang

Bang 9 liét ké cac giao dién cho cdc dich vu dif liéu va thoai khac nhau. T6i thi€u phai
c6 mot trong cac giao dién nay hoat dong trong hé thong P-MP tuén thu theo tiéu chuén nay.

Bdng 9: Cdc loai giao dién

Giao dién | Tiéu chudn tham chiéu

Giao dién thiét bi ctia ngudi ding
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Tuong tu (hai day)

Khuyén nghi ITU-T Q.552 /EG 201 188

Tuong tu (4 day + E&M)

Khuyén nghi ITU-T Q.553

C6ng dii liéu s&

Khuyén nghi ITU-T G.703 cac xé-ri H, X va V

Giao dién S t6c dd co s ISDN

ETS 300 012

Giao dién U téc dd co s ISDN

Khuyén nghi ITU-T G.961

Giao dién Ethernet CSMA/CD

ISO/IEC 8802-3

Giao dién mang

2 Mbit/s

Khuyé&n nghi ITU-T G.70

Tuong tu (2 day)

Khuyén nghi ITU-T Q.552 /EG 201 188

Tuong tu (4 day + E&M)

Khuyén nghi ITU-T Q.553

C6ng dii liéu s&

Khuyén nghi ITU-T G.703 cac xé-ri H, X va V

Giao dién S t6c dd co s ISDN

ETS 300 012

Giao dién ISDN + thué bao tudng tu + dudng
thué riéng 2 Mbit/s

Khuy&n nghi ITU-T G.964 V5.1
Khuy&n nghi ITU-T G.965 V5.2
EN 300 324

EN 300 47

Giao dién U téc dd co s ISDN

Khuyén nghi ITU-T G.961

Giao dién Ethernet CSMA/CD

ISO/IEC 8802-3
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FOREWORD

The Technical Standard TCN 68 - 236: 2006 "Point-to-Multipoint digital radio
equipment below 1 GHz using FDMA - Technical Requirements" is based on the
standards ETSI EN 301 460-1 V1.1.1 (2000-10), ETSI EN 301 460-4 V1.1.1 (2000-10), ETSI
EN 301 126-2-1 V1.1.1 (2000-12) and EN 301 126-2-2 V1.1.1 (2000-11) of the European
Telecommunications Standards Institute (ETSI).

The Technical Standard TCN 68 - 236: 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 - 236: 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-MULTIPOINT DIGITAL RADIO EQUIPMENT
BELOW 1 GHz USING FDMA

TECHNICAL REQUIREMENTS

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

1. Scope

The technical standard specifies the access-unique minimum requirements and
standardized test procedures for conformance testing of equipment for Point - to - Multipoint
digital radio relay systems applying Frequency Division Multiple Access (FDMA) below 1 GHz.

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

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

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

- voice;

- fax;

- voice band data;
related to analogue interfaces and:

- data;

- ISDN BA (2B+D);
related to digital interfaces.

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

2. Normative references

[1] ETSI EN 301 460-1 VI1.1.1 (2000-10) Fixed Radio Systems; Point-to-multipoint
equipment; Part 1: Point-to-multipoint digital radio systems below 1 GHz - Common
parameters

[2] ETSI EN 301 460-4 VI1.1.1 (2000-10) Fixed Radio Systems; Point-to-multipoint
equipment; Part 4: Point-to-multipoint digital radio systems below 1 GHz - Additional
parameters for FDMA systems

[3] ETSI EN 301 126-2-1 V1.1.1 (2000-12) Fixed Radio Systems; Conformance testing

[4] ETSI EN 301 126-2-2 V1.1.1 (2000-11) Fixed Radio Systems; Conformance
testing; Part 2-2: Point-to-Multipoint equipment; Test procedures for FDMA systems
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3. Definitions, symbols and abbreviations
3.1. Definitions

Full Capacity Load (FCL): is defined by the maximum number of 64 kbit/s signals or
the equivalent which can be transmitted and received by a single CS within a specified RF-
bandwidth, fulfilling a given performance and availability objectives in respect to fading
conditions

The round trip delay: is defined as the sum of the delay between point F to G plus G
to F in figure 1 including any repeaters as appropriate.

3.3. Abbreviations

3.2. Symbols
dB decibel
dBm decibel relative to 1 mW
GHz GigaHertz
km kilometre
Mbit/s Megabit per second
MHz MegaHertz
ns nanosecond
ppm parts per million

ATPC Automatic Transmit Power Control

BA Broadcast Control Channel Allocation
BER Bit Error Rate

CCS Central Controller Station

CRS Central Radio Station

CS Central Station

Cw Continuous Wave

DAMA Demand Assigned Multiple Access
DS-CDMA Direct Sequence Code Division Multiple Access
EMC ElectroMagnetic Compatibility

FCL Full Capacity Load

FDD Frequency Division Duplex

FDMA Frequency Division Multiple Access

FH Frequency Hopping

FH-CDMA Frequency Hopping Code Division Multiple Access
ISDN Integrated Service Digital Network

ITU International Telecommunications Union
LO Local Oscillator

MOS Mean Opinion Score

P-MP Point to Multipoint

PSTN Public Switched Telephone Network
QDU Quantization Distortion Unit

RF Radio Frequency
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RS Repeater Station

RSL Receive Signal Level

Rx Receiver

TDD Time Division Duplex

TDMA Time Division Multiple Access

TE Terminal Equipment

™ Transmission and Multiplex

TMN Telecommunications Management Network
TS Terminal Station

Tx Transmitter

4. General characteristics

4.1 General system architecture

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

separating the CCS installed at the exchange site and the CRS.

!

* ccs

CRS

Exchange |

Service node

CSs

Another CRS may be
Connected to the same CCS

-®

TS

TE

TS

TE

TS

TE

RS

TS

l— . Directional antenna

Y : Omnidirectional or sector antenna

é Baseband interface
' reference pointes F/G

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

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

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

Figure 1: General system architecture
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The RF-System block diagram shows the point to point connection of the P-MP
transceiver between the CRS and one TS and vice versa, as illustrated in figure 2.

Z' E' A B'
o—— Modulator [—o— Transmitter —o—Tx RF filter—o—

c' D'

Branching o Feeder ——hmo,

network

Branching

Feeder network

—o—Tx RF filter—0— Receiver o-{Demodulator——o

Figure 2: RF System Block diagram

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

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

Calibrated splitters or directional couplers will be inserted at points A, B, C and D

(figures 3 and 4) as required for the individual tests, either to provide test points or sources of
interfering signals.

CRS transmit path
A B
oMC
Attenuator
& 5]
x x
= o) o)
= 2 2
o CRS o a TS
¢
Q
£ c D
TS transmit path
Bit pattern generator, Bit pattern generator,
Bit error rate testers, Bit error rate testers,
Call generators, etc. as required Call generators, etc. as required

Note: TDD systems may only require a single path with one attenuator.

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

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

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

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

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

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

This arrangement ensures that the system operates in a normal manner similar to its
configuration for measurements such as transmitter mask and RSL.

TS |[<---->,

—
w

| — — — — >

CRS transmit path
A B

Attenuator

Duplexer
Duplexer

Enable communication

§ PE—
8 le>| CRS |« B —
% Attenuator
kS c .
TS transmit path
TS [<---->

Etc, if required for isolation between TSs

N way splitter network including attenuator

Bit pattern generator,
Bit error rate testers, TS
Call generators, etc. as required

| == = =

Note: TDD systems may only require a single path with one attenuator

Bit pattern generator,
Bit error rate testers,
Call generators, etc. as required

Figure 4: Test Configuration for multiple Terminal Stations
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4.2. Frequency bands and channel arrangements

Frequency bands for rural P-MP systems are specified in regulations of Radio
Frequency Department (RFD).

Table 1 shows possible frequency bands below 1 GHz, which could be used for rural P-
MP applications.
Table 1: Frequency bands

146 MHz to 174 MHz

335.4 MHz to 380 MHz

410 MHz to 430 MHz

440 MHz to 470 MHz

870 MHz to 890 MHz / 915 MHz to 935 MHz.

4.2.1. Channel plan

Channel plans shall be consistent with RFD's allocations and constraints.
4.2.2 Duplex methods

FDD or TDD duplex methods may be used.
4.3. Compatibility requirements

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

4.4. Transmission error performance

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

4.5. Environmental conditions
ETS 300 019 which defines weather protected and non-weather protected locations,

classes and test severity.
The manufacturer shall state which class the equipment is designed to withstand.

4.5.1. Equipment within weather protected locations (indoor locations)

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

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

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

Equipment intended for operation in non-weather protected locations shall meet the
requirements of ETS 300 019, class 4.1 or 4.1E.
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For systems supplied within a specific radio cabinets which gives full protection against
precipitation, wind, etc. the ETS 300 019 classes 3.3, 3.4 and 3.5 may be applied also for
equipment intended for operation in non-weather protected locations.

4.6. Power supply

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

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

4.7. Electromagnetic compatibility

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

TMN interface, if any, shall be in accordance with ITU-T Recommendation G.773.
4.9. Synchronization of interface bit rates

Systems employing digital interfaces shall include methods enabling internal and
external synchronization to the network. Synchronization tolerance should meet the
requirements of I'TU-T Recommendations G.810 and G.703.

4.10. Branching / feeder | antenna requirements

4.10.1 Antenna port characteristics
4.10.1.1. RF interface

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

4.10.1.1 Return loss

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

5. System parameters

5.1. System capacity

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

The manufacturer shall declare the system capacity.
5.2. Round trip delay
The round trip delay for a 64 kbit/s traffic channel shall not exceed 20 ms.

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

5.3. Transparency

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

5.4. Voice coding methods

One of the following coding methods should be used:

- 64 kbit/s CCITT Recommendation G.711;

- 32 kbit/s ITU-T Recommendation G.726;

- 16 kbit/s ITU-T Recommendation G.728;

- 8 kbit/s ITU-T Recommendation G.729;

- 5.3 kbit/s to 6.3 kbit/s ITU-T Recommendation G.723.1.

Other voice coding methods may be employed if the quality, (measured for example in

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

5.5. Transmitter characteristics

All transmitter characteristics are referred to a system under any traffic load conditions.

The values and measurements are referred to point C' of figure 2.

Measurements shall be made when the CRS (at least one transceiver equipment) is
under full load conditions, to be declared by the manufacturer.

A BER lower than or equal to 10 shall be achieved at a receive signal level stated in
subclause 5.7.2.

The specified transmitter characteristics shall be met with the appropriate input signals
applied at point A or B of figure 2.

General remarks:

Measurement procedures for transmitter characteristics (CRS).

For the measurement of the tests stated below the equipment (CRS) shall provide the
maximum nominal output power stated by the supplier or another output power appropriate
for the applied test. Furthermore the number of the carriers (N) of the central radio station
modulated with the maximum bit rate each and the same modulation scheme is declared by
the supplier.

The specified parameters are tested under Full Load Conditions.

Each carrier using the same modulation scheme shall provide an output power equal to
I/N of the maximum nominal output power declared by the supplier. The transmission
capacity of the CRS shall be equally distributed among the N single carriers.

Note: For the RF spectrum measurement (see subclause 5.5.4) the link (CRS — TS) has
to be installed and the bit error rate of the wanted receiver signal has to be < 10™ with a
signal level specified in the relevant product standard.
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Measurement procedures for transmitter characteristics (TS).

The transmitter characteristics of the TS shall be verified in measuring only one TS
being the representative for all TS under the limit values of Full Load Conditions declared by
the supplier. The spectrum mask of the TS shall be verified according to the spectrum mask
declared by the supplier.

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

exceed +43 dBm. Care shall be taken that the system EIRP defined in the Radio Regulations
1s not exceeded.

Objective

Verify that the maximum nominal output average power measured at reference point B'
or C' is within the supplier declared value plus / minus the standard tolerance and does not
exceed the maximum value stated in the standard.

Test instruments
Average Power Meter or an appropriate alternate.

Test Configuration

Z' E' A' ) B' (C")
Transmit RF

. Power Meter/
o— Modulator —o— Transmitter —o— filter 2 Anten Spectrum analyser

Figure 5: Test configuration for transmitter output power measurements

Test Procedure

With the transmitter power level set to maximum, the average output power of the
transmitter at point B (C') is to be measured.

5.5.2. Minimum nominal output power
Objective

Verify that the minimum output average power of equipment, fitted with power control
circuitry, measured at reference point B' or C' is within the specified limit of the declared value.

Test Instruments

As for the maximum nominal output power test.
Test Configuration

As for the maximum nominal output power test.
Test Procedure

With the transmitter power level set to minimum the transmitter output at B' (C') is to be
measured. Full account shall be taken of all losses between the test point and power meter.
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5.5.3. Automatic Transmit Power Control (ATPC)

ATPC is considered to be 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 power for Tx performance.
Objective

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

Test Instruments

As for maximum power test.

Test Configuration
Power
Meter
B (C) A
z E'[Transmitter|A'] Tx-RF |B' (C)'|Directional A TXRF 17 | peceiver
Modulator — with ATCP 1 Filter Coupler Att Att Filter

Feedback Control Channel

Figure 6: Test configuration for transmitter max. | min. output power
measurements where ATPC is implemented (AT PC set to automatic)

Test Procedure

All equipment fitted with automatic power control shall be checked for satisfactory
closed loop operation. Attenuator B, 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 supplier 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 standard or supplier's
performance limits.

The power control range and the function of the ATPC are declared by the supplier.
5.5.4. RF spectrum mask
5.5.4.1. RF spectrum mask for the central radio station

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

To verify that the output spectrum is within the specified limits of the relevant standard
for the CRS and within the declared mask for the TS.

Test Instruments

- Spectrum Analyser.

- Plotter.
Test Configuration
z a 8 T i | B(© Spectrum Anal
1 P ransmi pectrum Analyser
Modulator Transmitter RF filter Anten And plotter
Figure 7: Test configuration for 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
plotter. 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.

The spectrum of a single carrier has to be verified at both edges of the spectrum mask
for the RF channel of the relevant product standard.

The values for the Spectrum Analyser settings are listed in tables 2 (referring to the RF
channel spacing) and 3 (referring to the carrier spacing of a multicarrier signal).
Table 2: Spectrum Analyser settings for RF Power Spectrum Measurement
RF-channel spacing

RF channel spacing, MHz <1.75 1.75t0 20 >20
Centre frequency Actual Actual Actual
Sweep width, MHz Note Note Note
Scan time Auto Auto Auto
IF bandwidth, kHz 30 30 100
Video bandwidth, kHz 0.1 0.3 0.3
Note : 5 x channel spacing < sweep < 7 x channel spacing

The Spectrum Analyser settings of table 2 are to be used when measuring the spectrum
according to the RF-channel spacing fs.

The Spectrum Analyser settings according to table 3 is stated to verify that the
modulated carrier at the lower or the higher RF channel spacing edge of a multicarrier signal
doesn't exceed the spectrum mask.

40



TCN 68 - 236: 2006

Table 3: Spectrum Analyser settings for RF Spectrum Measurement at the lower
and the higher RF channel spacing edge of a multicarrier signal

RF channel spacing f,, MHz <05 0.5<f, =1
Centre frequency Actual Actual
Sweep width, MHz 1 3
Sweep time Auto Auto

IF bandwidth, kHz 10 30
Video bandwidth, kHz 0.03 0.1

To measure the spectrum mask of the TS, declared by the supplier, the Spectrum
Analyser settings shall be used according to the bandwidth of the modulated signal of the TS.

Limit

The O dB level shown on the spectrum masks is the maximum of the modulated
spectrum disregarding residual carriers.

General test load conditions to measure the spectrum mask for the CRS transceiver:

Number (N) of carriers transmitted over one CRS transceiver should correspond with
the FCL of the measured CRS. The number N shall be declared by the manufacturer;

- The output power of the CRS shall be equally distributed among the N single carriers;

- The capacity of the CRS shall be equally distributed among the N single carriers.

Note: The above are test load conditions. Under operational conditions, capacity and
output power are usually adjusted to actual requirements, which might result in unequally
distributed between carriers.

The spectrum mask for the CRS transceiver is shown in figure 8.

Relative spectral Spectrum mask for the CRS
power density referred to point C'
[dB]

L A
VL4

1 4 state

8 state
-30 16 state

1 // E
D AfIMHzZ

| A B C.D E_|

\ 05" Af, 15* Af, 25 Af, |

Note 1: The different spectral power density levels for C are related to different modulation schemes.
Note 2: Frequency tolerances are not included in the mask.
A f;: RF-channel spacing (co-polar) between the centre frequencies of two adjacent CRS.

Figure 8: Spectrum mask for the CRS
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The spectrum analyser settings for measuring the RF spectrum mask are listed in table 4.

Table 4: Spectrum analyser settings for R power spectrum measurement

Resolution BW Video BW Scan Time
30 kHz 300 Hz 10 sec

5.5.4.2. RF Spectrum mask for the terminal station and the repeater station

The RF spectrum mask for the TS and the RS shall comply with the spectrum mask for
the CRS transceiver.

5.5.5. Radio frequency tolerance

Limit

Radio frequency tolerance should, in principle, meet the achievable requirement of
ITU-R Recommendation SM.1045-1, as defined for fixed stations in the appropriate band,
however, a frequency tolerance up to +20 ppm is still appropriate and may be agreed with the
administration concerned. This limit includes both short-term factors and long-term ageing

effects. For the purpose of type testing the manufacturer shall state the guaranteed short-term
part and the expected ageing part.

Objective

To verify that the transmit frequency of the CRS/TS is within the limits specified in the
relevant standard.

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

Where transmitters cannot be placed in the CW condition the supplier is to seek an
agreement with the accredited laboratory on the frequency accuracy test method.

The preferred method is to use a frequency counter capable of measuring the centre
frequency of one modulated carrier signal. The relative location of the carrier within the RF
channel has to be declared by the manufacturer.

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.

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

z E' A B' (C)

; Transmit
— Modulator Transmitter RF filter Att

Frequency counter

Figure 9: Test configuration for frequency accuracy
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Test Procedure

The transmitter is to be operated in the CW condition, where possible, 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.

Note 2: The nominal frequency of the CW signal might be at the nominal frequency of
the RF channel (the centre of the RF channel) or at a fixed offset from the nominal frequency
of the RF channel (for example a non-modulated carrier). In the later case the fixed
frequency offset shall be declared by the manufacturer.

5.5.6. Spurious emissions

Limit

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

Objective

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

Test Instruments
- Spectrum Analyser, Plotter;

- Spectrum Analyser Mixer Units - as required.

Test Configuration
z E' A i B' (C'
—| Modulator »{ Transmitter = Tera:nfﬁ?;'rt ©) Anten
i . Spectrum
Notch filter WIG trans Mixer Analyser Plotter

Figure 10: Test configuration for conducted antenna port spurious emissions
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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.

The transmitter is to be operated at the supplier 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. 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.

The measurement for the TS is performed with one single carrier only.

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 wide band modulation used in this
type of equipment, radiated RF power measurements are imprecise compared to conducted
measurements. Therefore where equipment is normally fitted with an integral antenna, the
supplier shall supply a documented test fixture that converts the radiated signal into a
conducted signal into a 50 € termination.

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

5.6. Receiver characteristics

General calibration

Note: This calibration procedure of the receiver signal level (procedures for outbound
(CRS to TS) and inbound (TS to CRS) measurements) to be used for the receiver
characteristics as well as for the system characteristics, where applicable.

Objective

To calibrate the artificial hop in respect to the receiver signal level (RSL).
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Test instruments

- Power sensor and meter.

Configuration
B' B
. C
E —©) pal A E
Modulatorf={ Transmitter —>| Var. Att I—'_T_|—>| Var. Att |—> Receiver|—=| Demodulator
Z X Z
Pattern Generator Power sensor Error Detector
Power Meter

Figure 11: Configuration for calibration and measurement procedures

Procedure for Calibration

Make sure that ATPC is switched off/or the transmitter output power be kept fixed
during the calibration.

Set the variable attenuator 1 at the transmitter output B'(C') (Figure 11) to a reasonable
value (A1). Measure the power received at the decoupled output X of the coupler and record
that value (LX1). Disconnect at point B(C) the receiver under test and connect the power
meter. Set the variable attenuator 2 in front of the receiver to a useful value which provides a
power level in the linear range of the power sensor. Record the setting (A2) of that variable
attenuator 2 as well as the power meter reading (LB). Reconnect the receiver at point B(C) to
the variable attenuator 2 in front and reconnect the power meter to the decoupled output X of
the coupler. The relation between values Al, LX1 and LB with regard to A2 provides a
calibration of the test bed of Figure 11.

The calibration of the test bed is performed with a single modulated carrier or with all
carriers transmitting according to the full load condition (declared by the manufacturer),
whichever is easier to achieve. In the first case the remaining N-1 modulated carriers (of
the CRS) are switched off, while in the later case the measured total transmitter power is
divided by N.

5.6.1. Input level range
Limit
The BER shall be less than 107 for an input level range which exceeds 40 dB.
Objective (if applicable)

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

Test Instruments

- Pattern Generator/Error Detector.
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Test Configuration
B' B
. C
E —©) / A E
Modulatorf>Transmitter —>| Var. Att 1 |—>| + |—>| Var. Att 2 |—> Receiver—= Demodulator
Z X Z
Pattern Generator Power sensor Error Detector

Power Meter

Figure 12: Test configuration for input level range

Test Procedure

Make sure that the measurement result is not affected by any possible change in the
transmitter output power level.

Direction CRS to TS (Outbound)

Connect the pattern generator to the transmitter input Z' and the error detector to the
receiver output Z.

Adjust the variable attenuator 1 and / or variable attenuator 2 such that the signal level
at point B(C) is the minimum RSL, and verify that the BER criterion is met. Adjust both
variable attenuators, 1 and 2, such that the signal level at point B(C) is the maximum RSL,
and verify that the BER criterion is met.

Calculate the difference between the maximum and minimum RSL which is the input
level range of the receiver.

Direction TS to CRS (inbound)

The inbound measurement is performed for TS signals details may be found in
subclause 4.1.1.

5.7. System performance
5.7.1. Dynamic level range
Limit
The dynamic level range shall be large enough to enable the system to maintain its
performance under the entire range of path loss values the system is defined to cope with.
The dynamic level range shall exceed 50 dB.
Objective (if applicable)

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

- Power Sensor and Meter.

- Pattern Generator/Error Detector.

Test Configuration

See Figure 12.

Make sure that the ATPC is switched on.
Test Procedure

For calibration see subclause 5.6.

Connect the pattern generator to the BB transmitter input Z' and the error detector to the
BB receiver output Z.

Adjust the variable attenuator 1 and / or variable attenuator 2 such that the signal level
at point B(C) is the minimum RSL, and verify that the BER criterion is met. Adjust both
variable attenuators, Al and A2, such that the signal level at point B(C) is the maximum
RSL, and verify that the BER criterion is met.

The dynamic input level range is calculated by the measured input level range between
the minimum and the maximum receiver input level, increased by the declared and measured
control range of an ATPC or RTPC (see subclauses 5.5.2).

5.7.2. BER as a function of Receiver input Signal Level
Limit
For a single FDMA signal, the receiver input signal level thresholds for achieving a

given BER performance depends on the transmission rate and on the modulation level, and is
given in the following formula:

P.=x + 10 x log,,("bit rate"/Mbit/s)
The value of x in the above formula is given in table 5.

The "bit rate" parameter in the above formula refers to the payload transmission rate of
the single FDMA signal under consideration. For links with continuous transmission, e.g.
FDD systems, "bit rate" refers to one way transmission channel (CRS to RS or RS to CRS).
For links systems with alternate CRS to RS and RS to CRS transmission, e.g. TDD, "bit rate"
refer to the sum of both transmission channels (BS to RS and RS to BS).

Table 5: Values of x for calculation of BER performance thresholds

BER level —» <103 <10°

Modulation states J

4 -93 dBm -89 dBm
8 -90 dBm -86 dBm
16 -87 dBm -82 dBm
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For example, the receiver input signal level thresholds for a 64 kbits/second channel in
a FDD system is given in table 6.

Table 6: BER performance thresholds for a 64 kbits/sec channel in an FDD system

BER level »
<103 <10°
Modulation states {
4 -105 dBm -101 dBm
8 -100 dBm -97 dBm
16 -95 dBm -92 dBm

Objective

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

Test Instruments

- Pattern Generator/Error Detector.
- Power Sensor and Meter.

Test Configuration

See figure 13.

Test Procedure

For calibration see subclause 5.6.

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
signal level. Verify that the RSL corresponding to the BER thresholds are within the
specifications.

For Outbound measurement the CRS shall operated under Full Load Condition.
For inbound measurement the receiver of the CRS has to operate under the test
conditions stated in subclause 4.1.1.

5.7.2.1 Equipment background BER

Objective

To verify that the equipment background BER is below the value specified in the
relevant EN/ETS.

Test Instruments

- Pattern Generator/Error Detector;
- Power Meter.

Test Configuration

See figure 13 above.
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Test Procedure
For calibration see subclause 5.6.

Increase the receiver signal level to the value stated in the relevant standard and check
that the bit errors, if any within the time frame stated, are below the value stated in the
standard.

For outbound measurements the CRS shall operate under full load conditions.

For inbound measurement, the receiver of the CRS has to operate under the test
conditions stated in subclause 4.1.1.

5.7.3. Interference sensitivity (external)

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

For the measurement of the direction CRS to TS at least one of the transmitters Tx1 or
Tx2 shall be operated under full load conditions. The other transmitter may be operated with
only one carrier signal, details may be found in subclause 4.1.1.

For the measurement of the direction TS to CRS the load condition shall be taken as
described in subclause 4.1.1.

All tests shall be carried out around the middle of the RF range of interest where
appropriate or on a RF-channel to be declared by the manufacturer.

5.7.3.1. Co-channel interference
Limit
The limits of co-channel interference (external) shall be as in table 7, giving maximum

S/ values for 1 dB and 3 dB degradation of the 10° and 10° BER limits specified in
subclause 5.7.2.

Table 7: Co-channel interference sensitivity

Minimal S/l level
BER Degradation 4 state 8 state 16 state
modulation modulation modulation
1073 1dB 21 24 27
103 3dB 17 20 23
10 1dB 24 27 30
10°® 3dB 20 23 26

Method 1 or Method 2 should be applied as appropriate to the relevant equipment
standard.

Method 1:
Objectives

To verify that the BER at point Z, of the system under test, does not degrade below the
relevant specification limit in the presence of a co channel (co carrier) signal.
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Test Instruments
- 2 Bit Pattern Generators;
- Error Detector;

- Power Sensor and meter.

Test Configuration
A
Modulator = Tx1 Var. Att 1 |—-
/7
Zl
Pattern Generator p B (C) E
B'(C) > Couplersp™ Var. Att3  —{paceiver [>{Demodulator
Pattern Generator Z
Z' .
yd Power Bit error
E' Detector
Modulator Tx2 Var. Att2 = IR

7

Figure 13: Test configuration for co-channel interference sensitivity - external

Test procedure

During this test both transmitters shall transmit on the same frequency and be
modulated with different signals having the same characteristics.

Adjust attenuator 1 to set the signal to a convenient level while Tx 2 is set to standby
(signal level to be neglected during calibration). Record the level at X.

The signal level at B (C) of the system under test should be set to the receive limit level
equal for a BER of 10° required by the relevant standard in adjusting the attenuator 3
accordingly. Record the BER value.

Switch Tx 2 on. Adjust attenuator 2 such that a C/I level at B (C) is achieved according
to the relevant standard and record the BER for the C/I as stated in the EN/ETS. The BER
shall be less or equal to that stated in the relevant EN/ETS (typically107).

Method 2
Objective

To verify that the BER remains below the relevant specification limit in the presence of
a co-channel (co-carrier) signal.

Test Instruments
- 2 Pattern Generators;
- Error Detector;

- Power Sensor and Meter.
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Test Configuration
See Figure 13.
Test Procedure

Apply the test procedure of Method 1 above, with the exemption of setting the receive
signal level to 1 dB and 3 dB above the limit values of the RSL for a BER of 10™ stated in the
relevant standard for the interference free RSL measurements. This may be done by setting
attenuator 3 accordingly.

Record the power level and the settings of the attenuators Check that the BER is less or
equal to the specified value of the relevant standard (typically BER 10°).
5.7.3.2. Adjacent channel interference

Limit

The limits of adjacent channel interference (external) shall be as given in table 8 for

like modulated signals, giving maximum S/I values for 1 dB and 3 dB degradation of the 107
and 10 BER limits specified in subclause 5.7.2.

Table 8: Adjacent channel interference sensitivity

. Minimal S/l level
Degradation
BER 4 state 8 state 16 state
modulation modulation modulation
103 1dB -3 -3 -3
103 3dB -7 -7 -7
10 1dB 0 0 0
10 3dB -4 -4 -4

Method 1 or Method 2 should be applied as appropriate to the relevant equipment
standard.

Method 1
Objective

To verify that the BER at point Z, of the system under test, does not degrade below the
relevant specification limit in the presence of an adjacent channel signal.

Test Instruments

Same as co-channel test.

Test Configuration 1

Same as co-channel test (see Figure 13).
Test procedures

For calibration and basic test method see subclauses 5.6 and 5.7.3.1 with the
exemption, that the interfering signal is at the adjacent RF channel at a carrier position which
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1s the nearest to the wanted carrier signal and that the interfering signal has a different level
from that of the co-channel measurement procedure.

Check that the BER is less or equal to that stated in the relevant standard (typically 107).
For this test procedure the supplier has to declare the carrier arrangement within the RF channel.

Method 2
Objective

To verify that the BER remains below the specification limit given in the relevant
standard in presence of an adjacent channel signal.

Test Instruments

- Pattern Generator;

- Error Detector;

- Power Sensor and Meter.
Test Configuration

See Figure 13.

Test Procedure

Apply the test procedure of Method 1 above, with the exemption of setting the receive
signal level to 1 dB and 3 dB above the limit values of the RSL for a BER of 10™ stated in the
relevant standard for the interference free RSL measurements. This may be done by setting
attenuator 3 accordingly.

Record the power level and the settings of the attenuators. Check that the BER is less or
equal to the specified value of the relevant standard (typically BER 10°).

5.7.4. CW interference

Limit

For a receiver operating at the RSL specified in relevant part for 10° BER threshold, the
introduction of a CW interferer at a level of +30 dB, with respect to the wanted signal and at
any frequency up to 2 GHz, excluding frequencies either side of the centre frequency of the

RF-channel till up to 450% the co-polar channel spacing, shall not cause a degradation of
more than 1 dB of the BER threshold.

This test is designed to identify specific frequencies at which the receiver may have a
spurious response, €.g.: image frequency, harmonics of the receive filter, etc. The actual test
range should be adjusted accordingly.

This measurement shall be performed for both directions (outbound and inbound).
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 receiver filter etc. The
frequency range of the test should be in accordance with the relevant specification.
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Test Instruments

- Pattern Generator;
- Error Detector;

- Signal Generator;

- Power Sensor and Meter.

Test Configuration
A
Modulator = Tx1 Var. Att 11—
B' (C') /7
Pattern Generator p B (C) E
| Coupler ( VarAtt3 fp. siver {Demodulator
P Power Bit error
CW - Signal Var Att2 |l meter Detector
Generator :

7

Figure 14: Test configuration for CW spurious interference

Test Procedure

With the signal generator output turned off, apply the calibration procedure of
subclause 5.6 accordingly.

Switch off the transmitter. Calibrate the CW-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 in respect to the receive signal level for a BER
(typically 10°) stated in the relevant standard.

Switch on the transmitter (Tx1).

Confirm the BER does not exceed the value specified in the relevant standard when
sweeping the signal generator through the required frequency range at the calibrated level,
taking into account any exclusion band stated in the standard.

Any frequencies, which cause the BER to exceed the level stated in the standard, shall
be recorded. It is recommended that the calibration be rechecked at these frequencies.

Note I: Level specified according to the relevant standard. 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.
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Note 3: If the total sweep time makes the test very time consuming, it may be
acceptable to calibrate the level of the CW spurious interferer at (x + 3) dB and look for an
increased maximum BER (e.g: 107 instead of 10®). If the increased maximum BER limit is
exceeded at any points then a slower sweep shall be performed across those frequency points

with the CW interferer calibrated to x dB and the lower BER requirement.

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

Table 9 lists a range of interfaces for various voice and data services. At least one of
these interfaces shall be implemented in a Point-to-Multipoint (P-MP) system covered by the

present document.

Table 9: Types of interfaces/ranges

Interface

Proposed standards

User equipment interfaces

Analogue (2 wire)

ITU-T Recommendation Q.552 /EG 201 188

Analog (4W + E&M)

ITU-T Recommendation Q.553

Digital data port

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

ISDN basic rate S interface

ETS 300 012

ISDN basic rate U interface

ITU-T Recommendation G.961

CSMA/CD Ethernet Interface

ISO/IEC 8802-3

Network interfaces

2 Mbit/s

ITU-T Recommendation G.70

Analog (2 wire)

ITU-T Recommendation Q.552 /EG 201 188

Analog (4w + E&M)

ITU-T Recommendation Q.553

Digital data port

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

ISDN basic rate S interface

ETS 300 012

ISDN + Analog subscribers + leased lines 2

Mbit/s Interface

ITU-T Recommendation G.964 V5.1
ITU-T Recommendation G.965 V5.2
EN 300 324

EN 300 47

ISDN basic rate U interface

ITU-T Recommendation G.961

CSMA/CD Ethernet Interface

ISO/IEC 8802-3
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