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LOI NOI PAU

Tiéu chudn Nganh TCN 68-219: 2004 “Thiét bi tram géc cta hé
thong GSM - Yéu cau ky thuat” duge xdy dung trén co sé tai lieu I-ETS
300 609-1 (GSM 11.21 version 4.14.1) cta Vién Tiéu chudn Vién thong chau
Au va cac tai liéu lién quan.

Tiéu chuidn Nganh TCN 68-219: 2004 do Vién Khoa hoc Ky thuat Buu
dién (RIPT) bién soan theo dé nghi cia Vu Khoa hoc — Céng nghé va ban
hanh theo Quyét dinh s6 33/2004/QD-BBCVT ngay 29/7/2004 cta Bo trudng
B6 Buu chinh, Vién théng.

Tiéu chudn Nganh TCN 68-219: 2004 dudc ban hanh duéi dang song ngit
(tiéng Viét va tiéng Anh). Trong trudng hop c6 tranh chdp vé cach hiéu do
bién dich, ban tiéng Viét dudgc 4p dung.

VU KHOA HOC - CONG NGHE
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THIET BI TRAM GOC CUA HE THONG GSM
YEU CAU KY THUAT

(Ban hanh kém theo Quyet dinh so 33/2004/QD-BBCVT ngay 29/7/2004
cua B¢ truong Bo Buu chinh, Vién thong)

1. Pham vi ap dung

Tiéu chuan Nganh TCN 68-219: 2004 quy dinh cac yéu cau k¥ thuat thiét yéu
ve vO tuyén do1 vai céc thiét bi tram goc cua h¢ thong thong tin di dong GSM trong
bang tan co s& 900 MHz. Cac y€u cau tuan thu thiét yéu théa man cdc muc tiéu:

- Pam bao su tuong thich gitra cac kénh vo tuyén trong cting mot 6 (cell);

- Pam bao su tuong thich giita cac 6 (cho ca cac 6 két hop va khong két hop);

- Pam bao sy tuong thich véi cac hé théng di co trude trong cling mot bing
tan sO hodc cac bang tan so6 1an can;

- Tham tra nhitng khia canh quan trong vé chat lugng truyén dan ctia hé thong.

Tiéu chuan Nganh TCN 68-219: 2004 1a s¢ ctr dé thuc hién chirng nhan hop

chuan céc tram thu phat géc (BTS) cua cac h¢ thong tram goc (BSS); cac hé thong
tram goc tich hop (IBSS), ctia h¢ thong thong tin di dong GSM hoat dong trong
bang tan 900 MHz.

2. Tai liéu tham chiéu chuin

[1] GSM 01.04 (ETR 100): "Digital cellular telecommunication system
(Phase 2); Abbreviations and acronyms".

[2] GSM 04.22 (ETS 300 563): "Digital cellular telecommunication system
(Phase 2); Radio Link Protocol (RLP) for data and telematic services on the

Mobile Station - Base Station System (MS - BSS) interface and the Base Station
System - Mobile-services Switching Centre (BSS - MSC) interface".

[3] GSM 05.01 (ETS 300 573): "Digital cellular telecommunication system
(Phase 2); Physical layer on the radio path General description".

[4] GSM 05.02 (ETS 300 574): "Digital cellular telecommunication system
(Phase 2); Multiplexing and multiple access on the radio path".

[5] GSM 05.03 (ETS 300 575): "Digital cellular telecommunication system
(Phase 2); Channel coding".
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[6] GSM 05.04 (ETS 300 576): "Digital cellular telecommunication system
(Phase 2); Modulation".

[7] GSM 05.05 (ETS 300 577): "Digital cellular telecommunication system

(Phase 2); Radio transmission and reception".

[8] GSM 05.08 (ETS 300 578): "Digital cellular telecommunication system
(Phase 2); Radio subsystem link control".

[9] GSM 05.10 (ETS 300 579): "Digital cellular telecommunication system
(Phase 2); Radio subsystem synchronization".

[10] GSM 08.20 (ETS 300 591): "Digital cellular telecommunication system
(Phase 2); Rate adaption on the Base Station System - Mobile-services Switching
Centre (BSS - MSC) interface".

[11] ETS 300 019-1: "Equipment Engineering (EE); Environmental
conditions and environmental tests for telecommunications equipment Part 1-0:
Classification of environmental conditions Introduction".

[12] IEC 68-2: "Basic environmental testing procedures; Part 2: Tests".

[13] IEC 721: "Classification of environmental conditions".

[14] ETR 027: "Radio and Equipment Systems; methods of measurement for

mobile radio equipment".

[15] ETR 028: "Radio and Equipment Systems; Uncertainties in the

measurement of mobile radio equipment characteristics".

[16] ETS 300 113: "Radio Equipment and Systems; Land mobile service;
Technical characteristics and test conditions for radio equipment intended for

transmission of data (and speech) and having an antenna connector".

3. Pinh nghia, chir viét tit, bing tin sd ciia tram thu phat goc
3.1. Dinh nghia
Hé théng tram goc - BSS

Hé thong thiét bi cta tram gbc (g0m cac may thu phat, cac bd dicu khién...)
dugc quan 1y bdi trung tdm chuyén mach dich vu di dong qua giao dién A. BSS c6
chtrc ning thong tin voi may di dong trong ving dich vu. Thiét bi vo tuyén cia
BSS ¢6 thé phu song mot hoac nhiéu 6. Néu giao di¢n A.bis dugc sir dung, BSS s€
gém mot bo diéu khién tram géc va mét s6 tram thu phat géc.
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Bé diéu khién tram géc - BSC

Mot thanh phin mang trong mang di dong mat dat cong cong cd chirc ning
diéu khién mot hodc nhiéu tram thu phat goc.
Tram thu phdt goc - BTS

Mot thanh phﬁn mang phuc vu thong tin cho mdt 6 trong mot mang té bao va
dugc diéu khién béi mot BSC. Mot BTS gé)m mot hodc nhiéu may thu phat.
Hé théng tram goc tich hop - IBSS

Mot hé théng tram gbe khong co giao dién A.bis & bén trong.

May thu phat - TRX

Mot thanh phan mang c¢6 thé phuc vu thong tin song céng hoan toan cho 8
kénh luu luong toc d6 day du. Trong truong hop khong sir dung nhay tan cham,
TRX phuc vu thong tin trén mot sdng mang cao tan.

May di dong - MS

Mot thiét bi thong tin trong dich vu thong tin di dong co thé sir dung khi
chuyén dong.
Thiét bi do kiém hé thong tram géc - BSSTE

Mot thiét bi dugc stir dung dé do kiém su phu hop ciia cac hé théng tram gbc
cua mang GSM.
BTS nho

BTS nho c6 2 dic diém khac véi BTS thudng nhu sau:

- Vung phyuc vu nho hon nhiéu trong khi cic yéu cau ciia cac tram gdc gan
nhau thi nghiém ngét hon;

- Kich thuéc nho hon va gia thanh thap hon;

Vung dich vu cua GSM

Tap hop céc ving phuc vu cta cic mang GSM ma may di dong GSM c¢6 thé
truy nhap duoc.
Giao dién A.bis

Giao dién gitra BTS va BSC
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3.2. Chir viét tit
ARFCN S6 kénh tan s6 vo tuyén tuyét doi.

BER Ty 1& 15i bit

BS Tram géc

BCCH Kénh diéu khién quang ba

DC Dong mot chiéu

DTX Phat gidn doan

FER Ty 1¢ mat khung

GMSK Khoa dich chuyén cuc tiéu Gauss
HT Dia hinh d6i nui

ppm Phan triéu

RA Dia hinh néng thon

RACH Kénh truy nhap ngiu nhién
RBER Ty 1é 16i bit du

RF Tan s vo tuyén

rms Gia tri hi€u dung

RX May thu

SDCCH Kénh diéu khién chuyén dung ding riéng
SFH Nhay tan chim

TCH Kénh luu lugng

TCH/F TCH truyén dit liéu toc d6 day du

TCH/F 2,4 TCH truyén dir liéu toc d6 day du (2,4 kbit/s)
TCH/F 4,8 TCH truyén dir liéu toc d6 day du (4,8 kbit/s)
TCH/F 9,6 TCH truyén dir liéu toc d6 day du (9,6 kbit/s)
TCH/FS  TCH thoai toc d6 day du

TU Dia hinh d6 thj tiéu biéu

TX May phat

3.3. Bing tin cong tdc ciia thiét bi vé tuyén tram goc
TX: tr 935 MHz dén 960 MHz
RX: tir 890 MHz dén 915 MHz

10
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4. Yéu cau Ky thuat
4.1. May phat

Toan bd nhitng do kiém trong muc nay phai duoc thuc hién khi da két nbi day
du cac TRX, trir khi c6 quy dinh khéc. Cac phép do phai thyc hién tai dau ndi
ang ten Tx ctia BTS, trir khi quy dinh cach do kiém khac.

Cac muc cong suat duoc biéu thi béng dBm.

4.1.1 Léi pha va I6i tan sé trung binh
4.1.1.1 Muc dich do kiém

1. Tham tra su thuc hién chinh xac ctia bd loc dang xung GMSK.

2. Tham tra 15i pha trong khoang thoi gian thudc phan hoat dong ctia khe thoi
gian khong vuot qua nhitng gidi han nhét dinh trong cac diéu kién do kiém binh
thudng, khac nghiét va khi phai chiu su rung dong.

3. Tham tra 18i tan s trong khoang thoi gian thuéc phan hoat dong cua khe
thoi gian khong vuot qua nhitng gidi han nhat dinh trong cac diéu kién do kiém

binh thudng, khic nghiét va khi phai chiu su rung dong.

4.1.1.2 Céc buéc do kiem

Tat ca cac TRX phai chuyén t6i vi tri phat du cong suat trong tat ca cac khe
thoi gian trudc khi do kiém it nhat 1 gio.

Trong trudng hop BTS sir dung SFH tong hop, BTS phai dugc cau hinh véi
s6 TRX v6i cac ARFCN dugc phan bd trén toan do rong bang tan hoat dong cua
BTS can do kiém, bao ham cic diém tan s6 B (dau bang), M (giira bang) va T
(cudi bang) va ba bai do kiém duoc thuc hién. Nhitng bai do kiém niy cé thé sir
dung mot thiét bi do kiém c6 chudi nhay tan nhu BTS hodc mot thiét bi c6 tan sb
co dinh trén cac kénh tan s6 B, M va T. Néu chi c6 SFH bang tan goc hodc khong
c6 SFH, do kiém phai thuc hién cho mdi kénh tan sb vo tuyén & 3 diém tan sb B,
M va T cho cac TRX khéac nhau trong pham vi ¢6 thé ctia cdu hinh. It nhat mot khe
thoi gian cia mdi TRX phai duge do kiém.

Tin hiéu phat ctia TRX can do kiém phai duoc lay tir BSSTE mot chudi bit
gia ngiu nhién da biét cua cac bit duoc cai ma va dua tdi bo diéu ché cia TRX.
Chudi bit gid ngdu nhién phai 13 chudi con 148 bit bat ky ciia chudi bit gia ngau

nhién 511 bit. Chudi bit gia ngdu nhién nay co6 thé dugc tao ra bang chudi bit gia

11
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ngau nhién khac duoc xen vao trudc ma hoa kénh trong TRX va s& tao ra it nhat
200 cum khac nhau. Quy dao pha (pha theo thdi gian) dbi voi phan st dung cua
cac khe thoi gian (147 bit ¢ phan trung tim cta cum) phai duoc tach ra véi do
phan giai it nhat 13 2 mau cho mot bit diéu ché. Cac phan may thu RF ctia BSSTE
khong dugc han ché phép do.

Quy dao pha 1y thuyét tir chudi bit gia ngiu nhién di biét dugc tinh toan trong
BSSTE.

Quy dao sai pha duoc tinh 13 su khac biét giita quy dao pha 1y thuyét va quy
dao pha do duoc. Lbi tan s6 trung binh ddi véi cum duoc tinh 13 dao ham cua
duong hdi quy cua quy dao sai pha. Puong hdi quy duogc tinh bang cach str dung
phuong phap 16i binh phuong trung binh.

L3i pha 13 su khac biét giita quy dao sai pha va dudng hoi quy tuyén tinh
cua no.
4.1.1.3 biéu kién moi truong do kiém

Binh thudng: Phai do kiém tai mdi diém tan s6 B, M va T.

Ngudn cung cap khic nghiét: Phai do kiém tai mdi diém tan sé B, M va T.

4.1.1.4 Chi ti€éu
Lbi pha khong vuot qua:
5 d0 rms
20 do dinh
Ldi tan s6 trung binh d6i véi cum khong vuot qua: 0,05 ppm
4.1.2 Céng sudt phat trung binh ciia séng mang RF
4.1.2.1 Muc dich do kiém

Tham tra d6 chinh xac cong sudt phat trung binh ciia song mang RF theo biang

tan va tai moi mac cong suat.
Do kiém nay cling dugc sir dung dé xac dinh tham so6 “mirc cong suat”.

4.1.2.2 Céc budce do kiém

Péi véi BTS thuong, cong suat duoc do tai dau vao cua bd phéi hop TX hodc

tai dau nd1 dng ten cua BTS. D61 voi1 BTS nho, cong suat do tai dau noi ang ten cla

12
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BTS. Nha san xuit phai khai bdo murc cong suit ra 16n nhat ciia BTS tai cing mot
diém chuan khi thyc hién do. B phdi hgp TX phai c6 s6 luong 16n nhat cac TX
dugc két nbi t6i, sao cho két qua do cb thé st dung lam tham chiéu dé tinh toan
cong suat song mang phat theo thoi gian trong muc 4.1.3.

Toan bo cac TRX trong cau hinh phai phat du cong suat trong tat ca cac khe
thoi gian it nhat 1a 1 gio trudc khi do kiém.

Nha san xuat phaikhai bao sb luong TRX c6 trong BTS, trudng hop:

1 TRX: TRX phai dugc do kiém tai cac diém tan s B, M va T.

2 TRX: Mdi TRX phai dugc do kiém tai cac diém tan s B, M va T.

3 TRX hodc nhiéu hon: 3 TRX phai dugc do kiém tai cic diém tan s6 B, M va T.

Trong trudng hop BTS sir dung SFH tong hop, BTS phai dugc cau hinh véi
s6 TRX va phan bd tan s6 xac dinh nhu trén voi SFH.

BTS can do kiém phai dugc thiét 1ap dé phat it nhat 3 khe thoi gian canh nhau
trong mot khung TDMA c¢6 cting mot murc cong suat. Mtrc cong suét sau d6 dugc do
trén co s khe thoi gian qua phan str dung ctia mot trong cac khe thoi gian hoat dong
va lay trung binh theo mirc cong sut logarit it nhat qua 200 khe thoi gian. Chi
nhitng cum hoat dong s€ dugc xét dén trong qua trinh trung binh hoa. Cho du SFH
c6 dugc cung cép hay khong, vi¢c do phai thuc hién 1an luot trén 3 tan sb. Dé xac
dinh phan str dung ciia khe thdi gian xem hinh 1. Dé dinh thoi trén co s mot khe
thoi gian, mdi khe thoi gian ¢ thé bao gdm 156,25 bit diéu ché hodc 2 khe thoi gian
c6 thé bao gom 157 bit diéu ché va 6 khe thoi gian bao gom 156 bit diéu ché.

Cong suat phai duge do tai mdi mirc cong suat danh dinh. {t nhat mot khe thoi
gian phai duoc do kiém cho mdi TRX. TRX duoc dung cho BCCH chi can do
kiém tai mirc cong suit tinh “0”.

4.1.2.3 Piéu kién moi trudng do kiém

Binh thudong: Mdi TRX dugc x4c dinh trong cac budc do kiém phai duoc
do kiém.

Ngué)n cung cép khic nghiét: mét TRX phai dugc do kiém, trén mét ARFCN,
chi d6i vi mirc cong suat tinh “0”.
4.1.2.4 Chi tiéu

BTS phai c6 it nhat Ny,,.x mire diéu khi€én cong suat tinh déi vai mire cong suat
ra duoc khai bao, N, to1 thiéu 1a 6.
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Mirc cong suat tinh N nam trong khoang 0 dén N... Mtic cong suat tinh “0”
tuong Gmg voi mirc cong suat 1on nhat dugc khai béo ctia nha san xuét.

Cong suat do dugc khi TRX dugc thiét 1ap & mirc “0” ctia cong suat tinh phai
c6 dung sai bang +2 dB ¢ diéu kién do binh thuong va +2,5 dB ¢ diéu kién do khac
nghiét so vdi mirc cong suat 16n nhat dugc khai bao. Cong suat do duge trong phép
do nay duoc coi 1 cong suat ra 16n nhat ciia BTS. Diéu khién cong suat tinh phai
cho phép cong suit ra RF giam tir mic cong suat ra 16n nhat cia BTS it nhat 1a
6 murc véi mdi mirc 2 dB sai s6 1 dB dugc tham chiéu vdi muc trude d6. Ngoai
ra, cOng sudt ra tuyét d6i thuc cia mdi mirc cong suat tinh N s& 13 2 x N dB thap
hon cong suit ra 16n nhit cia BTS véi dung sai +3 dB trong diéu kién do binh
thudng va +4 dB trong diéu kién do khic nghiét.

Cac muc diéu khién cong suat tinh cho BTS ¢6 thé st dung dén M murc cua
diéu khién cong suat duong Xuéng linh hoat, M c6 gi61 han tir 0 dén 15, mdi mirc
2 dB véi dung sai 1,5 dB dugc tham chiéu dbi véi cac muc trude do.

Mobi mirc diéu khién cong suat duong xudng linh hoat s& cho phép dung sai
bang +3 dB trong diéu kién do binh thudng va +4 dB trong diéu kién do khic
nghiét, co quan hé thap hon 2 X Y so v4i cong suat ra 16n nhat ctia BTS, trong do
Y 14 tong ctia s mirc tinh va dong thiap hon mirc cong suét tinh “0”.

4.1.3 Céng sudt phat ciia séng mang RF theo thoi gian
4.1.3.1 Muyc dich do kiém

Pé tham tra:

1. Thoi gian ma trong d6 dudng bao cong suat phat 6n dinh (phan st dung cta
khe thoi gian).

2. Nhitng gi¢i han 6n dinh.

3. Cong suat ra 16n nhat khi cac khe thoi gian ri.

4.1.3.2 Céc buéc do kiem

Nha san xuat phai khai bao s6 luong TRX c6 trong BTS va cac TRX nao
duoc dung BCCH, trudong hop:

1 TRX: khong can do kiém BTS.

2 TRX: mot TRX s& dugc dung cho BCCH va TRX kia phai dugc do kiém.
Viéc do kiém phai duoc tién hanh tai cac diém tan s6 B, M, T va ca hai TRX phai
dugc do kiém it nhit tai cung mot tan so.
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3 TRX: mot TRX s€ dugc dung cho BCCH va 2 TRX con lai phai dugc do
kiém tai cac diém tan sé B, T va B, M. Po kiém phai dugc thuc hién tai cac diém
tan sd B, M, T va ca hai TRX phai dugc do kiém it nhat tai cung mot tan so.

4 TRX hodc nhiéu hon: mdt TRX s& dugc dung cho BCCH va kiém tra 3
TRX con lai trong d6: mot TRX tai B, mot TRX tai M va mot TRX tai T.

Trong trudng hop BTS sir dung SFH tong hop, BTS phai duge thiét 1ap cau
hinh véi s6 lugng cac TRX hoat dong va phan b tan sd nhu & trén va c6 SFH.
TRX sir dung cho BCCH khéng can do kiém.

Mot khe thoi gian don 1€ trong mot khung TDMA phai dugc kich hoat ddi véi
tat ca cac TRX can do kiém, toan bd cac khe thoi gian khac trong khung TDMA
phai & trang thai roi.

Po cong suat duoc tién hanh véi d6 rong biang cua bo tach song it nhat bang
300 kHz tai dau ndi ang ten cia BTS ¢ mdi tan sb can do kiém. Pinh thoi c6 quan
hé voi TO, TO 14 thoi gian truyén din tir bit thi 13 ti bit thir 14 cta tht ty ddy giita
(midamble training sequence) cho mdi khe thoi gian. Pé dinh thoi trén co sé khe
thoi gian, mdi khe thoi gian co thé gdm 156,25 bit diéu ché hodc 2 khe thoi gian co
thé gom 157 bit va 6 khe thoi gian gom 156 bit diéu ché theo GSM 05.10 (ETS
300 579) [9]. Po kiém phai dugc thuc hién tai cac gia tri Py va P, Cac khe thoi
gian dugc do phai duogc hién thi hodc luu gitr it nhat 100 chu trinh hoan chinh cua
diy cong sut khe thoi gian d6i vdi mdi lan do, trong do:

Piax: COng suat do duoc & muc 4.1.2 (Muc cong sudt tinh “0”).
Pin: Mtrc tinh théip nhét do duoc & muc 4.1.2.
Pisi < Prax - 30 dB hodc Py, - 30 dB.

ft nhat mot khe thoi gian phai duoc do kiém d6i voi mdi TRX can do kiém

(trr truong hop TRX dugce dung cho BCCH).

4.1.3.3 Piéu kién moi trudng do kiém

Binh thuong.

4.1.3.4 Chi ti€u

Cong suét ra ciia mdi khe thoi gian duge do kiém tuong quan theo thdi gian
phai phu hop v&i hinh 1. Cong suat ra du trong trudng hop khe thoi gian khong
duoc kich hoat phai ddm bao nhé hon hodc béng - 30 dBc v61 d6 rong bang do
bang 300 kHz.
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Coéng suét (dB)

Phan s{ dung
147 bit

D B v osor s R D

Miic chudn 0 dB tuong (ing véi cac gia tri P

hoac P,
Hinh 1: Mat na céng suat/thoi gian doi voi sw chuyén tiép muc

cong suat cua cdc cum thuong

4.1.4 Céng suat kénh lan cdn

Diéu ché, tap Am bing rong va phd do chuyén tiép murc cong suit c6 thé tao ra
nhiu dang ké trong bang tin GSM va cac bang tan lan cin. Nhitng yéu cau dbi voi
phat xa kénh 1an can phai dugc do kiém trong hai bai do kiém vé6i muc dich do céc
ngudn phat xa khac nhau nhu sau:

1. Pho do diéu ché lién tuc va tap am bang rong;

2. Sy thing giing ctia phd cong suat.

4.1.4.1 Phé do diéu ché va tap 4m bing rong
4.1.4.1.1 Myc dich do kiém

Tham tra phd RF cira ra do diéu ché va tap 4m bang rong khong vuot quéa cac
mirc xac dinh d6i v6i mdi may thu phat riéng 1é.
4.1.4.1.2 Céc bude do kiém

Hé théng can do kiém phai dugc do kiém thong qua mot TRX hoat dong hoac
v61 BTS dugc trang bi véi chi mdt TRX tai 3 diém tin s6 B, M va T.

a. Tat ca cac khe thoi gian phai duoc thiét 1ap dé phat du cong suat di duoc
diéu ché bang mot chudi bit gia ngiu nhién ctia phan cac bit dwoc méd héa tir khe
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thoi gian “0”. Khe thoi gian “0” phai duoc thiét 1ap dé phat du cong suit nhung co
thé diéu ché bang dir liéu BCCH thuong. Chudi bit gia ngdu nhién ciing c6 thé
duoc tao bang cach dua vao mot chudi bit gia ngdu nhién khac trude khi ma hoa
kénh & BTS.

b. Mtic cong suat (bang 1) phai duoc do theo phuwong phap do nhu muc 4.1.2
d6i voi moi murc cong suat can do kiém.

c. Dung mdt bd loc véi do rong bang video bang 30 kHz, cong suat phai do &
tan s6 mang tai dau ndi dng ten. Két qua do it nhat phai dat duoc trong khoang tir
50% dén 90% d6i voi phan st dung cta khe thdi gian ngoai trir phan trung gian,
gia tri do dugc d6i v6i phan nay ctia cum phai dugc 1ay trung binh. Viée lay trung
binh dugc thuc hién it nhat qua 200 khe thoi gian va chi cum hoat dong mai dugc
tinh dén trong qua trinh iy trung binh.

d. Budc “c” phai dugc lap lai voi cac dd 1éch tan s6 cao hon va thap hon tan
s6 mang nhu sau:

100, 200, 250, 400 kHz va
tir 600 dén 1800 kHz véi cac budc bang 200 kHz.

e. Vi tit ca cac khe thoi gian tai cing mot muc céng suat, cac bude “c” va
“d” phai duoc lp lai doi véi moi muc cong sudt duoc chi ra dbi voi thiét bi
(muc 4.1.2).

f. Vo1 mot bd loc c6 dd rong bang video béng 100 kHz va tit ca cac khe thoi
gian hoat dong, cong suit phai do tai dau ndi dng ten ddi voi tan sd 1éch khoi bang
tan cua TX tir 1800 kHz dén 2 MHz. Viéc do kiém phai duoc thuc hién dudi dang
quét tan sb véi thoi gian quét toi thiéu bang 75 ms va duoc lay trung binh qua 200
lan quét.

g. V&i tat ca cac khe thoi gian tai cing mot mic cong suat budc “f ” phai
duoc 1ap lai cho toan by cac muc cong suét tinh duoc chi ra dbi vai thiét bi (muc
4.1.2).
4.1.4.1.3 Picu kién moi truong do kiem

Binh thuong.

4.1.4.1.4 Chi ti€u cho BTS thuong

Viéc do kiém phai duoc thuc hién cho 1 TRX.

Pbi voi mdi mirc cong suat tinh do trong cac bude do kiém “d” va “g” phai
khong duoc vuot qua cac gidi han duoc chi ra trong bang 1 d6i v6i mirc cong suat
do duoc trong budc “b”, trur cac trudng hop:
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1. P6i véi mot BTS, khi muc gid1 han nho hon -65 dBm (Bang 1), s€ duoc
lay gi4 tri bang -65 dBm.

2. Trong khoang tan s6 tir 600 kHz dén 6 MHz cao hon va thap hon tan sb
song mang va 1én té1 3 dai voi d§ rong 200 kHz co tam & tan sd 1a boi sd cua
200 kHz, cac ngoai 1& 1én t&i -36 dBm van dugc phép.

3. Voi do léch 16n hon 6 MHz tir tan s6 song mang va 1én téi 12 dai véi do
rong 200 kHz c6 tam & tan s6 14 boi s6 cua 200 kHz, cac ngoai 1€ 1én té1 -36 dBm

van duoc phép.

Bang 1: Phé diéu ché lién tuc - Cdc gioi han lon nhdt doi véi BTS

o Mrc twong déi I6n nhét (dB) tai cac dd léch cia séng
Murc cong mang (kHz) vé&i d6 réng bing do cia bé loc do (kHz)
suat, dBm

0 100 200 250 400 600 — 1800
>43 0 +0,5 -30 -33 -60 -70
41 0 +0,5 -30 -33 -60 -68
39 0 +0,5 -30 -33 -60 -66
37 0 +0,5 -30 -33 -60 -64
35 0 +0,5 -30 -33 -60 -62
<33 0 +0,5 -30 -33 -60 -60

Céc gia tri gidi han trong bang 1 tai cac do 1éch khoi tan sd song mang (kHz)
1a ty s6 ctia cong suat do duoc so voi cong suat do theo bude “c” d6i voi ciing mot
mirc cong suit tinh.

Véi cac mirc cong suat khac c6 thé tim bang phuong phap nodi suy tuyén tinh.
4.1.4.1.5 Chi ti€u cho BTS nho (micro - BTS)

Po kiém phai thyc hién cho 1 TRX.

Péi véi mdi mirc cong suat tinh, cong suat do trong cac bude do kiém “d” va
“e” khong dugc vuot qua gidi han chi ra trong bang 1 ddi véi mic céng suat do
duoc trong budce “b”, ngoai trir trudng hop mot hay nhiéu ngoai 1¢ cho BTS nho va
cac mirc gia tri do nho nhat dugc ap dung.

Pbi voi mdi mirc cong suit tinh, ti s cua cong suat do duoc trong cic budc
do kiém “f” va “g” trén cong suat do dugc ¢ bude “c” dbi v4i cing mot mirc cong
suat tinh khong duoc vuot qua -70 dBm, ngoai trir trudng hop mot hay nhiéu ngoai

1é cho BTS nho va cac mic gid tri do nho nhat duoc ap dung.
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Nhitng ngoai 16 va cac muc gid trj do nho nhat sau day 4p dung cho BTS nho:

1. Trong khoang tan s6 tir 600 kHz dén 6 MHz cao hon va thap hon tan sb
song mang va 1én dén 3 dai véi do rong 200 kHz c6 tdm & tan s6 13 boi s6 cia
200 kHz, cac ngoai 1¢ 1én t6i -36 dBm van duoc chéip nhan.

2. Vi d6 1éch tan sb 16n hon 6 MHz tir tan s6 song mang va 1én ti 12 dai véi
do rong 200 kHz c¢6 tam & tan sb 1a sd bdi sd cta 200 kHz, cac ngoai 1¢ 1én t&i
-36 dBm van duoc chap nhan.

3. Néu giéi han duoc dua ra ¢ trén thdp hon céac gia tri trong bang 2, khi d6

lay cac gia trj theo bang 2.

Bang 2: Phé diéu ché lién tuc - Cac gia tri nho nhdt doi véi BTS nhé

Phé I&n nhét do diéu ché va tap

Phan loai cong suat cta BTS nhé
) g am trong 100 kHz, dBm

M; -59
M, -64
Ms -69

4.1.4.2 Su thing giang cua phd cong suat
4.1.4.2.1 Muyc dich do kiém

Tham tra pho RF cira ra do thing gidng ciia cong suat khong duoc vuot qua
nhirng gidi han nhat dinh.
4.1.4.2.2 Céc budc do kiem

Nha san xuat phai khai béo s6 lugng TRX c6 trong BTS, trudng hop:

1 TRX: TRX phai dugc do kiém tai cac diém tan s6 B, M, va T.

2 TRX: mot TRX dugc dung cho BCCH va TRX con lai phai duoc kich hoat
va do kiém tai cac diém tan s6 B, M va T.

3 TRX: mot TRX dugc dung cho BCCH va 2 TRX con lai phai duogc kich
hoat va do kiém. Viéc do kiém phai dugc thyuc hién tai cac diém tan s6 B, M, T va
ca hai TRX phai dugc do kiém it nhat trén cung mot tan so.

4 TRX hodc nhiéu hon: mét TRX duoc dung cho BCCH, ba TRX phai duoc

do kiém trong d6: mdt tai B, mot tai M va mot tai T.
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Trong trudng hop TRX dung cho BCCH khac vé tinh chat vat 1y véi cac TRX
con lai thi chinh n6 ciing phai dugc do kiém tai cac diém tan s6 B, M va T.

a. Tt ca cac khe thoi gian dang lam viéc phai dugc diéu ché bang chudi bit
gia ngau nhién, riéng khe thoi gian “0” ciia TRX dung cho BCCH c6 thé dugc diéu
ché bang dit liéu binh thuong. Coéng suat phai duoc do tai cac do 1éch phu hop tir
mot trong cdc tin sd séng mang trong cdu hinh va phu hop véi cac tham sb cua
thiét bi do kiém. Cong suat tham chiéu cho nhiing phép do twong quan 13 cong suat
duogc do trong mot 4o rong bang ti thiéu 300 kHz cho TRX dugc do kiém ddi véi
khe thoi gian trong do kiém nay ¢ mirc cong suit cao nhat.

D0 rong bang phan giai: 30 kHz

D0 rong bang video: 100 kHz
Quét tan sb “0”
Gitr duoc dinh
Céac d6 1éch khoi tan s6 mang sau day duoc dung:
400, 600, 1200 va 1800 kHz.

b. Tat ca cac khe thoi gian ciia TRX hodc cac TRX do kiém phai duoc kich
hoat tai muc cao nhit cta cong suat tinh va cong suat do dugc nhu mé ta trong
budc “a”. Néu st dung SFH téng hop, do kiém phai duoc ldp lai cho TRX hodc
cac TRX duoc kich hoat va khong ding cho BCCH véi sy nhay tan gifta cic tan s6
B,MvaT.

c. TAt ca cac khe thoi gian ciia TRX hodc cac TRX do kiém phai dugc kich
hoat tai mérc thdp nhat cta diéu khién cong suit tinh va cong suat do duoc nhu méd
ta & budc “a”. Néu sir dung SFH tong hop, viéce do kiém phai duogc ldp lai cho TRX
hodc cac TRX duoc kich hoat va khong diung cho BCCH véi su nhay tan giita cac
tan s6 B, M va T.

d. Nhitng TRX hoat dong nao khong hd tro BCCH phai duoc cdu hinh véi cac
khe thoi gian xen k& kich hoat & murc diéu khién cong suat tinh cao nhét, cac khe
thoi gian con lai ¢ trang thai rdi nhu duoc biéu thi ¢ hinh 2b va cong suat do duoc

nhu da mo ta ¢ budce “a”.
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e. Nhitng TRX hoat dong nao khong hd trg BCCH phai dugc cau hinh véi cac
khe thoi gian xen k& kich hoat & mirc diéu khién cong suat tinh thap nhat, cac khe
thoi gian con lai & trang thai rdi nhu dugc biéu thi trén hinh 2b va cong suat do
duoc nhu mo ta & bude “a”.

f. Néu BTS c6 tinh ning diéu khién cong suit duong xudng linh hoat, nhiing
TRX hoat dong nao khong hd tro BCCH phai duoc cdu hinh véi su chuyén tiép
gitra cac khe thoi gian hoat dong tai mirc diéu khién cong suat tinh cao nhit va cac
khe thoi gian hoat dong tai mic diéu khién cong suat dong thap nhat c6 thé, cac
khe thoi gian rdi dugc biéu thi & hinh 2a, cong suat do duogc nhu mo ta & bude “a”.

Coéng suét
A

_.Mirc cong
suét tinh

" Pdmin

Cong suét roi

3 4 5 6 7
Cac khe thdi gian

Pamin: Mrc cdng suét déng thdp nhat do dwoc & muc 4.1.2

Hinh 2a: Dang céng sudt/khe thoi gian (cé diéu khién céng sudt RF)

Coéng suét
A

Mic cong

_>Cc“>ng suat roi

Cac khe thai gian
Hinh 2b: Dang céng sudt /khe thoi gian (khéng cé diéu khién céng sudt RF)
4.1.4.2.3 biéu kién moi trudng do kiém

Binh thuong.
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4.1.4.2.4 Chi tiéu
Cong suat do duoc khong vuot qué cic gidi han chi ra trong bang 3 hoic
-36 dBm.

Badng 3: Thang gidng ciia phé cong sudt - giGi han 16n nhdt

Do léch tan sé, kHz Cong suat, dBc
400 -57
600 -67
1200 -74
1800 -74

4.1.5 Phat xa gia tir dau néi dng ten ciia mdy phdat

4.1.5.1 Céc diéu kién do kiém ddi voi phat xa gia ddn duoc xac dinh riéng d6i véi
bing tan phat ctia BTS.

4.1.5.1.1 Phat xa gia din tir dau ndi ang ten ctia may phat nam trong bing tin phat
cua BTS.

4.1.5.1.2 Muyc dich do kiém

Po phat xa gia trong bang tin phat ctia BTS tir dau ndi ang ten may phat khi
c6 mot TX hoat dong.
4.1.5.1.3 Céc budc do kiem

BTS phai duoc cdu hinh véi mot TRX hoat dong tai mirc cong suat ra 16n
nhat trén moi khe thoi gian. Viéc do ki€ém phai dugc thuc hién tai cac diém tan so
B, M va T cua kénh tan s6 RF. Nhay tan cham phai duoc ngit.

Pau ndi dng ten cua Tx phai ndi téi mdt may phan tich phd hodc von mét
chon loc v6i cung tré khang dac tinh. Phai Iuu gitt gid tri dinh. Cong suat phai
duoc do kiém.

Péi voi cac tan sd c6 do 1éch trong khoang: 1,8 MHz < f < 6 MHz tir tan so
song mang va nam trong bang tan cia may phat BTS:

Thiét bi do phai dugc cu hinh v&i d6 rong bang phan giai bang 30 kHz va do
rong bang video bang xap xi ba lan gia tri nay.

Pbi voi cac tan sd co do léch > 6 MHz tir tan s6 sdng mang va nam trong
bing tan clia may phat BTS:

Thiét bi do phai dugc cdu hinh v6i d6 rong bang phan giai bang 100 kHz va
d6 rong bang video bang xap xi ba 1an gia trj nay.
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4.1.5.1.4 Piéu kién mdi truong do kiém:
Binh thuong.

4.1.5.1.5 Chi tiéu:
Cong suat 16n nhét < - 36 dBm.

4.1.5.2 Phat xa gia dan tir ddu ndi dng ten may phat ndm ngoai bing phat
cua BTS.

4.1.5.2.1 Muc dich do kiém

Po kiém nay nham do phat xa gia tir dau nbi dng ten may phat ciia BTS ndm
ngoai bang tan phat ctia BTS khi cic may phat dang hoat dong, dong thoi do kiém
nhirng yéu cau vé xuyén diéu ché trong ndi bd BTS (ndm bén ngoai cac bang tan
phat va thu cua BTS).

4.1.5.2.2 Céc budc do kiem

a. BTS phai dugc ciu hinh véi tat ca cadc mdy phat hoat dong tai cong suit ra
16n nhat trén moi khe thoi gian. Néu mot TRX duoc dung cho BCCH, né phai
duogc phan bd diém tin sé6 M. Toan bd cac TRX con lai phai dugc phan bd nhu sau:
dau tién la kénh tan sd B, sau d6 1a kénh T, ké tiép dugc phan bd déu nhau trong
bing phét ctia BTS. Nhay tin chdm phai dugc ngat.

b. Pau ndi dng ten phat phai dugc ndi téi may phan tich phd hoic von mét
chon loc ¢6 cung tré khang ddc tinh. Thiét bj do phai dugc ciu hinh v&i do phan
giai va do rong bang video bang 100 kHz. Thoi gian quét nho nhat phai 1a 75 ms
va dap tmg/két qua phai dugc lay trung binh qua 200 lan quét. Cong suat phai duoc
do trén bang thu ctia BTS.

c. Bude “b” phai duogc lap lai dbi voi bang tan s6 sau: tir 1805 dén 1880 MHz.

d. BTS phai dugc cau hinh nhu trong budc “a”, ngoai trir TRX khong duoc
ding cho BCCH s& phat du cong suat trén cac khe thoi gian xen k&. Cac khe thoi
gian hoat dong phai nhu nhau ddi voi tit ca cac TRX. Néu c6 nhay tan chim, mdi
TRX khong duge dung cho BCCH sé& nhdy qua toan bo khoang tan s6 xac dinh
trong budc “a”. Thiét bi do phai dugc cdu hinh nhu trong bang 4; gia tri dinh phai
duoc luu gilr va do rong bang video phai xap xi bang ba lan ciia 46 rong biang phan
giai. Néu do rong bang video nay khong dat duoc thi nd phai 1a gia tri 16n nhat co
thé va t6i thiéu 1a 1 MHz.

Cong suat phai duoc do qua khoang tan sd tir 100 kHz dén 12,75 GHz nam
ngoai bang tan phat ctia BTS.
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Badng 4: Po phat xa gid nam ngoai bang tan phat

Bing tan s6 Do léch tan s, MHz Do rong biang phan giai
Tl 100 kHz dén 50 MHz 10 kHz
Tt 50 MHz dén 500 MHz 100 kHz

Tl 500 MHz dén 12,75 GHz va

3 Léch khai bién cta ba ha
ngoai biing tAn phat éc 6i bién cua bang phat

22 30 kHz
25 100 kHz
>10 300 kHz
> 20 1 MHz
> 30 3 MHz

4.1.5.2.3 Piéu kién mdi truong do kiém:
Binh thuong
4.1.5.2.4 Chi tiéu
i) Cong suat 1on nhat do tai budc “c” khong dugc vuot qua -47 dBm.
ii) Cong suat 16n nhat do tai budc “e” khong duoc vuot qua:
-36 dBm d6i véi tan s6 < 1 GHz.
-30 dBm déi véi tan s6 > 1GHz.

4.1.6 Suy hao xuyén diéu ché
4.1.6.1 Myc dich do kiém

Phép do nay nham thim tra kha nang cua thiét bi phat RF ddi vai viéc han
ché xudng dudi muc xac dinh trudc cac tin hiéu khong mong muén hinh thanh trén
nhitng phan tir phi tuyén giy ra khi c6 tin hiéu vo tuyén & dau ra ctia may phat va
tin hiéu nhiéu t¢i may phat qua Ang ten phat.

4.1.6.2 Céc budc do kiém

Néu c6 SFH trong BTS, né phai dugc ngit khi do kiém.

Nha san xuat phai khai bao s6 lwong TRX trong BTS. BTS phai dugc ciu
hinh véi sb lugng lon nhét cta cac TRX. Viéce do kiém phai dugc thuc hién véi sb
lwong ctia cac TRX va tan s6 duoc xac dinh phi hop.

Chi TRX do kiém duoc kich hoat. Toan bo cac TRX con lai & trang thai roi
trén mot ARFCN trong bang tan hoat dong duogc nha san xuat khai bao ddi voi BTS.

Ctra ra ang ten cua TX do kiém bao gé)m bo két hop phai duoc ndi téi mot
thiét bi ghép, tao ra tai cua TX 1a 50 Q. Nha san xuat phai khai bao gidi han tan sb
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(trén va dudi) doi v6i TX, tan sb cia tin hiéu do kiém phai ndm trong bing nay.
Tin hiéu do kiém 1a tin hiéu khong duoc diéu ché va tan sé phai 1a x MHz léch
khoi tan s6 ctia TX do kiém. TRX do kiém phai dugc thiét 1dp & muc cong suat
tinh “0” va mirc cong suét cia tin hiéu do kiém phai diéu chinh thap hon 30 dB so
véi mire tinh “0”. Tin hiéu do kiém duoc biéu thi trén hinh 3. Mtrc cong suat cla
tin hiéu do kiém phai dugc do tai dau cubi cua ra ang ten cua cap dé)ng truc khi
dugc thao roi khoi TX, sau d6 ndi tai thich ing bang 50 Q. Cong suét ra ang ten
ctia TX phai dugc do truc tiép tai dau cudi cira ra dng ten qua mot ang ten gia. Céac
tan s6 cta thanh phan xuyén diéu ché trong biang ctia TX va RX phai duoc nhan
dang va dugc do phu hop:

Do trong bang tan RX

Thiét bi do c6 do rong bang cua bd loc béng 100 kHz, ché do6 quét tan s, léy
trung binh qua 200 lan quét. Thoi gian quét it nhat bang 75 ms. Tan sb 1éch x phai
dugc chon dé tao ra mirc théip nhét d6i vé6i thanh phﬁn xuyén diéu ché nam trong
bing tan RX duogc khai bao cua nha san xuat.

Po trong bang tan TX

Phép do phai dugc thuc hién voi cac do Iéch tan sb x béng: 0,8 MHz;
2,0 MHz; 3,2 va 6,2 MHz. Phai do cong suét cua cac thanh phﬁn xuyén diéu ché
bac 3 va 5. Phuong phap do chi ra duéi diy phu thudc vao d6 1éch tan sb cua thanh
phan xuyén diéu ché tir tin s6 s6ng mang;

DPéi véi nhitng phép do tai cac do 1éch tan so tir tn s6 cuia TRX hoat dong lon
hon 6 MHz, cong suat dinh ctia cac thanh phan xuyén diéu ché bat ky phai duoc do
v6i do rong bang bang 300 kHz, nhay tan sd “0”, qua mdt chu trinh khe thoi gian.
Phép do nay phai dugc thuc hién qua mot sd cac khe thoi gian du dé dam bao phu
hop vo1 phuong phap do.

DPéi véi nhitng phép do tai cac do Iéch tan s6 tr tin sb cua TRX hoat dong 1a
1,8 MHz hodc nhé hon, cong suit ciia cac thanh phan xuyén diéu ché phai do bang
cach str dung gia trj trung binh video trén mdt khoang tir 50 dén 90% ddi véi phan
str dung cta khe thoi gian bao gdm phan khe gita (midamble). Viéc lay trung binh
duogc thyc hién qua it nhét 200 khe thoi gian va chi nhitng cum hoat dong duoc
tinh trong qua trinh trung binh héa. Tin hi€u RF va dj rong bang ctia bd loc video
cua thiét bi do 1a 30 kHz.

DPéi véi nhitng phép do tai cac dg 1éch tan so tir 1,8 dén 6 MHz, cong suat cuia
thanh phan xuyén diéu ché do & ché d6 quét tan sb vai thoi gian quét it nhat bang
75 ms va duogc lay trung binh qua 200 lan quét. RF va do rong bang cua bo loc
video ctia thiét bj do 1a 100 kHz.
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4.1.6.3 Piéu kién moi trudng do kiém

Binh thuong.

Cac do kiém sau phai dugc thuc hién, phu thudc vao sb lugng TRX trong
BTS, truong hop:

1 TRX: TRX phai do kiém & cac diém tan s6 B, M va T.

2 TRX: Mot TRX phai do kiém & cac diém tan s6 B, M va T. Mdi TRX phai
do ki€m it nhat mot lan.

3 TRX hodc nhiéu hon: Phai do kiém mot TRX tai diém tan s6 B, moét TRX
tai M va mot TRX tai T.

4.1.6.4 Chi tiéu

Tai céc tan s6 1éch khoi tan s mang tin hi€éu mong mudn 16n hon 6 MHz cho
t5i bién cta bang phat twong tng, cac thanh phan xuyén diéu ché khong dugc vuot
qué -70 dBc hodc -36 dBm trong moi trudng hgp. Mot trong mot trdm chu ky khe
thoi gian co thé sai léch so véi yéu cau téi 10 dB.

Tai cac tan s6 1éch khoi tan sb mang tin hi¢u mong mudn nhé hon 6 MHz, cac
chi tiéu trong muc 4.1.4.1 dugc ap dung. Nhirng ngoai 1€ trong muc nay cling duogc
ap dung.

Cong suét (dB)
A

30dB

70 dB
Tin hiéu
mong muén Nhidu
Céc thanh phan xuyén diéu ché
I //\\ >
fo fo + xkHz f

Hinh 3: Madu suy hao xuyén diéu ché ciia TX
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4.1.7 Suy hao xuyén diéu ché bén trong thiét bi v tuyén tram goc
4.1.7.1 Myc dich do kiém

Phép do nay nham do kiém muc cia cic thanh phan xuyén diéu ché duoc
hinh thanh bén trong bang RX va TX lién quan (do sy ro ri ctia cong suat RF giita
cac may phat khi cac mdy phat duoc két hop dé ghép t6i mot ang ten don, hodc
dang hoat dong gan nhau) khong vuot qua gidi han quy dinh.

4.1.7.2 Céc buéce do kiem

Néu BTS c6 SFH, SFH phai dugc ngat khi do kiém.

BTS phai duoc cdu hinh v6i day di cac TRX. Moi thiét bi phat RF phai hoat
dong tai mirc cong suat 16n nhat 1a muc tinh “0” ¢é di€u che.

Trong bang phat, cac thanh phan xuyén dicu ché phai do tai cac do léch tan s6
cao hon gidi han cao nhat va thap hon gidi han thap nhat cia céc tan s6 sobng mang.

Tat ca cac tan s6 cta thanh phan xuyén diéu ché trong bang TX va RX phai
duoc dua ra va do theo trinh tu sau:

1. Po trong bang ciia RX

Thiét bi phai hoat dong & cac ARFCN sao cho thanh phﬁn xuyeén diéu ché &
murc thap nhat nam trong bang thu.Thiét bi do phai thuc hi¢n tai dau ndi ang ten
cua BTS, bang cach dung mot may do chon tan.

Thiét 1ap may do:

— B0 loc v61 do rong bang video béng 100 kHz
— Ché d6 quét tan sd.
— Thoi gian quét it nhat bang 75 ms va dugc lay trung binh qua 200 lan
quét.
2. Po trong bang cua TX

Thiét bi phai hoat dong tai cac khoang cach tan sb béng va nho hon khoang
cach tan s6 duogc xac dinh cho cau hinh BTS do kiém.

Ddi v6i cac do 1éch tan sb 16n hon 6 MHz ctiia TRX hoat dong, cong suat dinh
cua cdc thanh phan xuyén diéu ché bat ky phai dugc do védi dd rong bang bang
300 kHz, nhdy tan s6 “0”, qua mot chu trinh khe thoi gian. Cong suat dinh phai
dugc do qua mot s6 luong cac khe thoi gian du 16n d€ dam bao sy phu hop voi
phuong phap do.
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DPéi véi cac d6 1éch tan sb tir 1,8 MHz hodc nhé hon cia TRX hoat dong,
cong suat cua thanh phan xuyén diéu ché phai do chon loc bang cach sir dung trung
binh héa video/hinh anh trén mdt khoang tir 50 dén 90% phan sir dung cua khe thoi
gian khong bao gdom phan khe gitta. Viéc 1ay trung binh s& dugc thuc hién it nhat
qua 200 khe thoi gian va chi nhitng cum hoat dong dugc tinh trong qua trinh trung
binh hoa. RF va d6 rdng bang b loc video cua thiét bj do 13 30 kHz.

Pbi véi cac do 1éch tan sd trong khoang tir 1,8 dén 6 MHz, cong suat cla
thanh phan xuyén diéu ché phai do trong ché do quét tan s6 vai thoi gian quét it
nhit 13 75 ms va duoc lay trung binh qua 200 lan quét. o rong bang RF va bo loc
video cua thiét bi do 1a 100 kHz.

4.1.7.3 Piéu kién moi trudng do kiém:

Binh thuong.

4.1.7.4 Chi tiéu

Trong bing tan phat lién quan, tai cac do 1éch tan sé 16n hon 0,6 MHz va 1én
to1 6 MHz, céc chi ti€éu trong muc 4.1.4.1 dugc 4ap dung. Céc ngoai 1€ trong muc
nay ciling dugc ap dung.

Tai cac tan sb l1éch khoi tin s6 song mang mong mudn 1én hon 6 MHz va 1én
t5i bién ctia bang phét lién quan, cac thanh phan xuyén diéu ché do dugc phai
< -70 dBc hoac -36 dBm, léy gia tri 1on hon. Mot trong mét tram khe thoi gian co
thé sai léch so véi yéu cau toi 10 dB.

4.2. May thu

Trir khi c6 chi dinh khac, BTS phai c6 day du TRX khi do kiém. Nha san xuat
phai cung cdp cac phuong phap do kiém logic va vat 1y dé thuc hién tat ca céac
phan do kiém trong muc nay. Khi do phai c6 bd da ghép RX.

Céc phép do dung cho RX khong phan tap. Vo1 cac RX phan tap, cac phép do
duoc thuc hién béng cach dua céc tin hi€u do x&c dinh t61 mot trong cac dau vao
ctia RX va ngit cac dau vao khac. Cac phan do kiém va cac yéu cau khiac khong
thay d6i.

Cac phép do BER, RBER, FER duoc thuc hién theo luat thong ké.

4.2.1 Murc do nhay chudn tinh
4.2.1.1 Muc dich do kiém

Murc d6 nhay chuan tinh ctia RX 1a muc tin hiéu do kiém chuin & dau vao RX
ma tai mirc d6 RX co6 FER, RBER, BER tét hon hodc béng chi tiéu duoc xac dinh
cho kénh logic trong cac diéu kién truyén lan tinh.
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4.2.1.2 Céc buéc do kiem

Po kiém phai dugc thuc hién ddi v6i cac ARFCN cu thé, it nhat mot TRX
phai dugc do kiém tai mot khe thoi gian.

Tat ca cac TRX trong cu hinh ciia BTS phai dugc chuyén tdi trang thai hoat
dong va phat du cong suat trong tit ca cac khe thoi gian.

Khi ngat SFH, tin hiéu do kiém voi diéu ché GSM thuong phai dugc dua téi
dau ndi ang ten RX ctia BTS, v&i cong suat dugc chi ra ¢ bang 5, cho mot khe thoi
gian dugc chon. Hai khe thoi gian 1an can phai c6 muc 16n hon khe thoi gian do
kiém 14 50 dB. Thong tin ctia tin hiéu nay s& cho phép RX cua TRX do kiém hodc 1a
dugc kich hoat hodc nhan biét cac tin hiéu GSM ¢6 gia tri cua cac khe thoi gian lan
can trong khoang thoi gian do kiém. Khong dua tin hiéu t6i cac khe thoi gian khac.

Truong hop BTS str dung SFH tong hop, do kiém phai dugc 1ap lai vdi nhiing
thay d6i sau:

a. BTS phai nhay tin qua khoang cach va sb luong 1on nhat cia ARFCN c6
thé trong cau hinh ctia BTS ddi v6i diéu kién mai truong do kiém.

b. Chi dua tin hiéu do kiém t6i khe thoi gian do kiém, khong dua tin hiéu téi
cac khe tho1 gian khac.

Bang 5: Murc ciea vao cua tin hiéu do kiem dé do do nhay chuan tinh

Loai BTS Mdrc tin hiéu cira vao, dBm
GSM 900 -104
GSM 900 BTS nhd My -97
GSM 900 BTS nhé M, -92
GSM 900 BTS nhé M3 -87

Tin hi€u vao trudc khi ma héa kénh cia BSSTE phai dugc so sanh voi tin
hi€u c6 dugc tir RX cua BTS sau gidi ma kénh.
4.2.1.3 Piéu kién moi truong do kiém

Binh thuong.
4.2.1.4 Chi tiéu

Ddi véi cac do kiém khi ngét SFH, phai dugc thuc hién tai mét ARFCN.

Péi v6i cac do kiém khi c6 SFH, phai dugc thyc hién ddi v6i khoang nhay
cla tin sd ma tAm 13 tan s M cta kénh RF.
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Phai dat chi tiéu 16i ctia bang 6 dbi véi kénh TCH/FS (FER va RBER cho cic
bit loai Ib, II).

Vi tat ca cac phan do kiém khi c6 tin hiéu trong cac khe thoi gian 1an can, RX
ciia TRX do kiém phai duoc kich hoat trong khoang thdi gian do kiém trén cac khe

thot gian 1an cén. Téi thiéu phai c6 bd AGC hoat dong & céac khe thoi gian 1an cén.

Bang 6: Gioi han chi tiéu 16i tinh, tai mirc do nhay cua RX

Loai kénh

FER

BER

RBER

SDCCH

0,10%

RACH

0,50%

TCH/F 9,6

1x10°

TCH/F 4,8

TCH/F 2,4

TCH/H 4,8

1x10°

TCH/H 2,4

TCH/FS
Loai Ip

0, 10A %

0,40 A

Loai ll - - 2,00 %

Ghi chu: A trong bang c¢6 gia tri tlr 1 dén 1,6.

4.2.2 Mirc d6 nhay chudn da dwong
4.2.2.1 Muc dich do kiém

Murc d6 nhay chuian da dudng ciia RX 1a murc tin hiéu do kiém chuan & cira
vao cta RX, tai mic d6 RX c¢6 FER, RBER, BER t6t hon hodc béng chi tiéu duoc
xac dinh dé do kiém kénh logic trong cac diéu kién truyén lan da duong.

4.2.2.2 Céc budce do kiem

ft nhat phai do kiém mot khe thoi gian cia mot TRX.

Mot tin hiéu do kiém dugce diéu ché GSM thudong phai dugc dua tdi dau ndi
ang ten RX cua BTS thong qua bd md phong pha dinh da duong d6i véi khe thoi
gian da chon. Mtrc tin hiéu trung binh tai dau ndi dng ten ciia RX dugc quy dinh
trong bang 7. Mtrc tin hiéu trung binh nay duoc tinh bang cach iy trung binh cta
gia tri logarit cho phan st dung ctia cum mong mudn trén chu ky tich phan thich
hop ddi véi loai kénh logic trong cac diéu kién truyén lan da dudng.

Toan bo TRX trong BTS phai dugc chuyén sang trang thai hoat dong va phat
du cong suét trong tat ca cac khe thoi gian.
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Céc do kiém d6i vai TUS0 (c6 SFH 1y tudng): BTS phai nhdy tan qua khoang
cach va s6 lugng 16n nhat cé thé cua cac ARFCN doi voi diéu kién méi truong do
kiém ma BTS dap tng duoc.

Cac do kiém ddi voi TU50 (khéng c6 SFH), RA250 (khong c6 SFH), HT100
(khong c6 SFH):

Truong hop BTS c¢6 SFH: phai ngit SFH. Viéc do kiém phai thuc hién cho
cac ARFCN xéc dinh. Tin hiéu do kiém v6i diéu ché GSM thuong phai dua téi dau
ghép ang ten RX cua BTS trong hai khe thoi gian 14n can v6i mitc cong suat tinh
cao hon muc cong suit trung binh cta khe thoi gian duge lya chon 13 50 dB trén
phan sir dung cta cum d6i v6i MS. Tin hiéu nay phai kich hoat dugc RX cta TRX
dang do kiém hodc phat hién duoc cac tin hi€u GSM hop I¢ trong cac khe thoi gian

lan can.

Badng 7: Mikc civa vao cia tin hiéu do kiém dé do d6 nhay chuan da dwong

. Mdrc ctra vao trung binh cta tin hiéu
Loai BTS .z
: do kiem cho RX, dBm
GSM 900 -104
GSM 900 BTS nhd M -97
GSM 900 BTS nhd M, -92
GSM 900 BTS nhd M3 -87

Tin hi¢u vao trudc khi ma hoa kénh trong BSSTE phai dugc so sanh véi tin

hi€u thu dugc sau gidi ma kénh RX cua BTS.

4.2.2.3 Piéu kién moi trudng do kiém

Binh thuong,

4.2.2.4 Chi tiéu

Chi tiéu 16i ctia TCH/FS phai dugc do & céc diém tan s6 M, B va T cia cac
kénh RF d6i véi dang truyén lan TU50 (khong c6 SFH). RX ciia TRX dang do
kiém cling duoc kich hoat trén céc khe thoi gian 1an can. Tbi thiéu, bd phan AGC
cua RX phai hoat ddng trén cac khe thoi gian 1an cén.

Phai do chi tiéu 16i cua cac loai kénh logic, mdi loai trén mot ARFCN doi véi

cac dang truyén lan:
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TCH/FS: TU 50, HT 100, RA 250
SDCCH: TU 50, HT 100, RA 250
TCH/F 9,6: HT 100, RA 250
TCH/F4,8: HT 100, RA 250

Chi tiéu 16i trong bang 8 phai dat dugc vai moi to hop cua loai kénh logic, tan
s6 va dang truyén lan da duong duoc do kiém.

Bang 8: Gioi han chi tiéu 16i da dwong tai mirc do nhay cua RX

B Ty 18 16i
Loai kénh L&i
TU 50 RA 250 HT 100
SDCCH FER 13 % 8,0 % 12,0 %
RACH FER 13 % 12,0 % 13,0 %
TCH/F 9,6 BER 0,60 % 0,1 % 0,7 %
TCH/F 4,8 BER 1x10* 1x10* 1x10*
TCH/F 2,4 BER 2x10* 1x10° 1x10°
TCH/F 4,8 BER 0,50 % 0,1 % 0,7 %
TCH/F 2,4 BER 2x10* 1x10* 1x10*
TCH/FS FER 6,0xA% 2,0xA% 7.0xA%
Loai Iy RBER 0,4 x A% 0,2xA% 0,5xA %
Loai Il RBER 0,8 % 7,0% 9,0 %

Ghi chu: A trong bang ¢6 gia tri tlr 1 dén 1,6.

4.2.3 Mirc nhiéu chudn
4.2.3.1 Muyc dich do kiém

Murc nhiéu chuan 1 thudc do kha ning ctia RX thu mét tin hiéu dicu ché
mong mudn ma khéng vuot qua mot do giam cap cho trude, do cé tin hidu da dicu
ché khéng mong mudn & cing tin s6 séng mang (nhiéu déng kénh) hodc & tan sb
song mang lan can (nhiéu kénh 1an can).
4.2.3.2 Céc buéc do kiem

Néu BTS c6 SFH, phai ngit SFH trong phép do nay (trir khi do kiém st dung
cac diéu kién truyén lan c6 SFH 1y tudng).

Néu SFH duoc sir dung trong khi do kiém, BTS s& nhay qua khoang cach va
s6 luong 16n nhat cua cac ARFCN c6 thé trong cau hinh BTS. Néu khong st dung
SFH, do kiém phai duogc thuc hi¢n trén mot sb lugng nhét dinh cua cac ARFCN.
Téi thiéu, mot khe thoi gian phai duoc do kiém ddi voi mot TRX.
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Hai tin hiéu ctra vao phai dugc dua tGi RX qua mang phéi hop. Khi do kiém,
modi tin hiéu duge dua qua mot bd md phong pha dinh da dudng, trir truong hop
cac muc tuong quan bang +41 dB, c6 bd tao nhidu khong d6i. Hai diéu kién truyén
lan da duong phai 1a khong tuong quan.

Mirc cong sudt chuan hoa cho ca hai tin hiéu phai 13 céng suat trung binh dwa
t6i dau ndi dng ten RX cta BTS. Thuc hién do bang cach liy trung binh gia tri
logarit qua phan st dung ctia cum mong muén trén chu ky tich phan thich hop dbi
v6i loai kénh logic trong cac diéu kién truyén lan da duong.

Tin hi€éu mong muon phai c6 mic cong sudt & bang 9, cd di€u ché GSM

thuong.
Badng 9: Mikc civa vdo trung binh cia tin hiéu do kiém dé do mirc nhiéu chudn
Loai BTS Mtrc ctra vao trung binh cua tin hiéu do kiém t&i RX, dBm
GSM 900 - 84
GSM 900 BTS nhé M; - 77
GSM 900 BTS nhé M, - 72
GSM 900 BTS nhé Ms - 67

Tin hiéu nhiu phai 1a tin hiéu lién tuc va c6 diéu ché GSM ciia mot chudi bit
gia ngiu nhién khong co phan khe gitta (midamble). Béi véi SFH, nhiéu nay sé
gdm c6 hoic 13 mot tin hiéu nhay dong bo vdi khe thoi gian dang do kiém hoic
mot sd bo tao tin hidu tan sé ¢d dinh. O truong hop sau, sb lugng cua cac bd tao
nhiu s& quyét dinh s6 lwong cac tan s6 ma khe thdi gian do kiém co thé nhay
trong diéu kién méi truong do kiém, bat chp vé gii han trén cua BTS.

Po kiém phai dugc thuc hién voi cac do 1éch tan s6 cta tin hiéu nhidu tur tin
hiéu mong mudn, véi mot mirc twong quan cua tin hiéu mong mudn trén tin hiu
nhiéu nhu trong bang 10. Trong truong hop SFH, tin hiéu nhiéu phai & cung mot
ARFCN nhu tin hiéu mong mudn trén phan st dung cta cum khe thoi gian. Doi
v6i @6 1éch 16n hon 0 kHz, chi can do kiém diéu kién truyén lan da duong ddi voi
TUS50 (khong c6 SFH).

Badng 10: Logi nhiéu dong kénh va nhiéu kénh lan cdn

Do léch tan sé cta nhiéu, kHz | Mirc twong quan, dB Ty s6
0 -9 Cllc

200 9 Clla

400 41 Cllaz
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Ghi chii: C/lc: Ty s6 ctia mirc tin hidu trén nhidu kénh chung;
C/la: Ty s6 cua muc tin hiéu trén nhidu kénh 1an cin thir nhat;
C/la: Ty s6 cua muc tin hiéu trén nhidu kénh 1an can thi hai;
C: Miic tin hiéu mong mudn bang - 85 dBm.
Tat ca cac TRX trong BTS phai & trang thai hoat dong va phat di cong suat
trong céac khe thoi gian.
Tin hi€u vao trudc khi ma hoa kénh trong BSSTE phai dugc so sanh véi tin

hi€u c6 dugc tir RX cua BTS sau gidi ma kénh.

4.2.3.3 Piéu kién moi trudng do kiém

Binh thuong.

4.2.3.4 Chi ti€éu
1. Bong kénh

Phai do chi tiéu 16i kénh TCH/FS (FER loai I, va II) ddi voi diéu kién truyén
lan TU50. Néu BTS st dung SFH tong hop, nd phai duoc sir dung v6i khoang
nhay tan ddi voi cac tan s trén kénh RF c¢6 tam 1a tan s6 M. Néu khong st dung
SFH tong hop, mot kénh ARFCN phai dugc do kiém.

Khi ngat SFH, phai do chi tiéu 18i cho mdi loai kénh logic c6 trong BTS trén
mdt kénh ARFCN trong nhitng diéu kién truyén lan nhat dinh:

TCH/FS: TU 1,5 hoac TU 3
FACCH/F: TU 1,5 hoac TU 3
SDCCH: TU 1,5 hoac TU 3
FCH/F 9,6: TU 1,5 hoac TU 3, TU 50
TCH/F 4,8: TU 1,5 hoac TU 3, TU 50

2. Do léch tan 1a 200 kHz
Khi ngat SFH, phai do kiém chi tiéu 18i cho mdi loai kénh logic ctia BTS, mdi
do kiém trén mot ARFCN trong nhirng diéu kién truyén lan nhét dinh:
TCH/FS: TU 50
FACCH/F: TU 50
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3. Do léch tan 1a 400 kHz
Khi ngat SFH, phai do kiém chi tiéu 15i cho mdi loai kénh logic ctia BTS, do
kiém trén cac kénh RF tai cac diém tan s6 B, M va T trong nhirng diéu kién truyén
lan nhat dinh:
TCH/FS: TU 50
Khi ngat SFH, phai do kiém chi tiéu 16i cho mdi loai kénh logic ctia BTS, mdi
do kiém trén mot ARFCN, trong nhirng diéu kién truyén lan nhét dinh:
FACCH/F: TU 50
Trong céc trudng hop dua ra ¢ trén, phai ddm bao chi tiéu 16i duogc dua ra
trong cac bang 11 va 12 déi v6i moi sy t6 hop cia loai kénh logic, tan sb cia tin
hi¢u mong mudn, do 1éch tan sb cua tin hiéu nhifu va diéu kién truyén lan da
duong duoc do kiém.
Gia tri A trong cac bang 11 va 12 c6 gia tri tir 1 dén 1,6 va s& nhu nhau cho ca
hai truong hop xdy ra trong mdi diéu kién truyén lan, A c6 thé khac nhau trong cac
diéu kién truyén lan khac nhau.

Bang 11: Gioi han chi tiéu 16i da dwong tai murc nhiéu ciia RX

Loai kénh L6i Ty 1€ loi

TU3 (Khong SFH) | TU3 (CoSFH) |  TU 50 RA 250
SDCCH FER 22 % 9,0 % 13 % 8,0 %
RACH FER 15 % 15 % 16 % 13 %
TCHIF 9,6 BER 8,0 % 0,30 % 0,80 % 0,20 %
TCH/F 4,8 BER 3,0 1,0 x 107 1,0x10* | 1,0x10*
TCHIF 2,4 BER 3,0 1,0 x 10° 3,0x10° | 1,0x10°
TCHIF 4,8 BER 8,0 0,30 % 0,80 % 0,20 %
TCH/F 2,4 BER 4,0 1,0 x 107 2,0x10* | 1,0x10*
TCH/FS FER 21A % 3,0A % 6,0A % 3,0A %
Loai Iy RBER 2,0/A % 0,20/A% 0,40/A% 0,20/A%
Loai Il RBER 4,0% 8,0% 8,0% 8,0%

Badng 12: Gi6i han chi tiéu 16i da dwong tai mirc nhiéu chudn
ciia RX doi véi dé léch tan 400 kHz

_ Ty l1é 16i d6i v&i cac didu kién truyén lan %
Loai kénh L6i
TU 50 khéng c6 SFH
FACCH/F FER 17,1
TCH/FS FER 10,2 A
Loai Ib RBER 0,72 A
Loai Il RBER 8,8
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4.2.4 Pac tinh nghén
4.2.4.1 Muc dich do kiém

Loai bo nghén va dap Gmng tap 1a thudc do kha ning cta may thu BTS dé thu
mot tin hiéu d3 diéu ché GSM mong muén khi c6 tin hiéu nhidu. Mic cta tin hiéu
nhic¢u khi do ki€ém ngh&n cao hon so v&i khi do ki€ém dép tng tap.
4.2.4.2 Céc buéce do kiem

Nha san xuit phai khai bao céc tan sé trung gian (tir IF; t6i IF,,) st dung cho
RX va tin s6 cua bd tao song ndi dung cho bd tron thir nhat.

1. Bai do duoc thuc hién theo 3 budc:

a. Po kiém so bd tuy chon dé nhan dang cac tan sd cta tin hiéu nhiéu can
dugc nghién ctru k¥ hon.

b. Do chi tiéu nghén.

c. Po chi tiéu dap tng tap, phép do nay chi can thuc hién tai cac tan so cua tin
hiéu nhiu ma tai d6 khong dat dugc chi tiéu nghén.

2. BTS phai dugc ciu hinh dé 1am viéc cang gan véi phan trung tdm cua bing
tan s cang tét. Néu BTS c¢6 SFH, phai ngit FSH khi do.

3. Hai tin hiéu RF duogc dua t6i dau ndi ang ten RX cua BTS qua mang ghép.
Tin hiéu mong mudn phai 14 tin hiéu di diéu ché GSM thuong tai tin s6 cong tic ciia
RX va c6 cac mirc cong suat theo bang 13. Chi do trong di€u kién truyén lan tinh.

Bang 13: Mirc cong sudt cua tin hiéu mong muon dé do kiem ddac tinh nghén

Loai BTS Mtrc cong suétﬁcﬂa tin hiéu mong
) muon,dBm
GSM 900 BTS thwong -101
GSM 900 BTS nhé M, -94
GSM 900 BTS nhdé M, -89
GSM 900 BTS nhé M3 -84

Po kiém so bo

4. Po kiém tuy chon nay dugc thuc hién nham muc dich giam sé phép do yéu
cau tai budc 8. Néu thuc hién phai do tai cac tan sb chi ra dudi day.

5. Po kiém duoc thuc hién cho mét tin hiéu nhiu tai moi tan sd 1a boi sb cua
200 kHz va nim trong mdt hodc nhiéu bang tan s6 duoc liét ké & dudi, nhung
khong bao gdm céc tan sd 16n hon 12,75 GHz hodc nho hon 600 kHz so véi tin
hiéu mong mudn.
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a. Tir 790 MHz dén 1015 MHz.
b. Tu FLy - (IF; + IF; + ... + [F, + 12,5 MHz) t6i
FLy + (IF, + IF, + ... + IF,, + 12,5 MHz)
c. IF, - 400 kHz t61 IF, + 400 kHz
d. Cac bang tan
Tu mFL, - IF; - 200 kHz t61 mFL, - IF; + 200 kHz
va tt mFL, + IF; - 200 kHz t&é1 mFL, + IF; + 200 kHz
e. Cac bdi s ctia 10 MHz
Trong do:
FLo: Tan s6 cua bd tao song nd1 dung cho bd tron thir nhat
IF, = IF,: La cac tan sd trung gian
m: Céc s6 nguyén duong
Pé giam thoi gian do kiém, co thé sir dung cac thil tuc ngan véi gidi han trén
cua do kiém 1a 4 GHz.
6. Tin hiéu nhiéu la tin hiéu diéu tan c6 tan s6 diéu ché 12 2 kHz va d6 di tan
dinh bang £100 kHz.
7. Khoang céach giira tin hiéu mong mudn va nhiéu: < 45 MHz.
Mic cta tin hiéu nhiéu tai dau vao RX: -3dBm.
Véi cac khoang cach tan sb 16n hon, muc tin hiéu nhidu: +10 dBm.
Phai do RBER d6i véi kénh TCH/FS dung bit loai IT. C4c tan sd, tai 46 RBER
> 10% phai duoc ghi lai.

Po kiém nghén

8. Néu di do kiém so bo, do kiém nay phai dugc thuc hién tai céc tan sd dugc
ghi & bude "7". Néu khong do kiém so bo, phai do kiém tai cac tan sb & budce "5".
Tin hiéu nhidu phai khong dugc diéu ché va c6 mirc tai cra vao RX nhu trong
bang 14.

9. Po RBER ddi v6i kénh TCH/FS dung bit loai II. Moi tan s6 ¢c6 RBER >
2,0% phai duogc ghi lai.

D61 véi phép do kiém nay, cac tan so trong bang la nhu sau:

Tu 870 dén 925 MHz.
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Bang 14: Murc cua tin hiéu nhiéu doi voi nghén

Bang thn Murc tin hiéu nhiéu, dBm
BTS M, M2 M3
Trong bang:
fo + 600 kHz -26 -31 -26 -21
800 kHz <[ f - fol < 3 MHz -16 -21 -16 -11
3 MHz < | - fo -13 -21 -16 -11
Ngoai bang:
8 8 8 8

fo: Tan sb cla tin hiéu mong mudn
Mirc nghén trong bang tan tir 925 dén 935 MHz dugc mé rong t6i 0 dBm.
Dadp ung tap
10. BéliNdo kiém nay phai dugc thqc hién tai cac tan s6 dugc ghi & bude "9".
Tin hi¢u nhiéu phai khong dugce diéu ché va cd muc la: -43 dBm.
11. Phai do RBER cua TCH/FS dung cac bit loai II.

4.2.4.3 Piéu kién moi trudng do kiém:
Binh thuong.
Mot TRX phai duge do kiém.

4.2.4.4 Chi ti€u
Déi vai bude "9" (nghén), cac tan sd di duoc ghi phai dat cac yéu cau:

a. P6i v6i cac tan sd do < 45 MHz tir tin hiéu khong mong mudn, tong sd
khong 16n hon 6.

b. i véi céc tan s6 do < 45 MHz tir tin hiéu mong mudn, khéng c6 nhiéu
hon 3 tan so lién tiép.

c. Pdi voi cac tan s6 do > 45 MHz tir tin hiéu mong mubn, tong s6 khong
16n hon 24.

d. Ddi voi cac tan s6 do > 45 MHz bén dudi tan sb tin hiéu mong mudn,
khong c¢6 nhi€u hon 3 tan so lién tiép.

Déi voi bude <117 (dap tng tap), RBER khong dugc vuot qua 2%.

4.2.5 Ddc tinh xuyén diéu ché
4.2.5.1 Myc dich do kiém

Po kiém d¢ tuyén tinh cac phan RF cua RX. Do tuyén tinh bicu thi kha ning
ctia RX thu tin hiéu mong mudn da diéu ché khong vuot qua mot do giam cap cho
trudc do ¢ hai hodc nhiéu tin hiéu khong mong mudn c6 quan hé vé dic trung tin
s6 voi tin hiéu mong mudn.
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4.2.5.2 Céc buéc do kiem

Néu BTS c6 SFH, phai ngit SFH khi do kiém. Chi do trong diéu kién truyén
lan tinh cho TCH/FS dung céc bit loai II. Phai do tai cac diém tan s6 B, M va T cua
cac kénh tan sd. It nhat, mot khe thoi gian phai dugc do kiém d6i véi mot TRX.

Ba tin hiéu duoc dua t6i may thu qua mang két hop. Cong suét cta céc tin
hiéu dugc do tai dau ndi ang ten RX.

Tin hiéu mong mudn c6 diéu ché GSM thudng lay tir BSSTE va c6 mitc nhu
trong bang 15.

Tin hiéu th@r 2 1a mot tin hiéu nhiéu duoc diéu ché béng mot chudi bit gia
ngiu nhién co tan sd cao hon tan sd cua tin hiéu mong mudn 1a 1,6 MHz. Trong
phﬁn c6 ich cua cym thudce tin hi€u mong mudn, diéu ché cua tin hiéu nhiéu nay s€
1a chudi 148 bit bat ky cta chudi 511 bit (Khuyén nghj ITU-T O.153 tap IV.4) va
c6 cong suat bang -43 dBm.

Ghi chu:

Tin higu nay c6 thé 1a tin higu lién tuc dugc diéu ché bang chudi 511 bit.

Tin hiéu thtr 3 12 mot tin hiéu nhidu va khong duoc diéu ché. Tan sb tin hiéu nhidu cao hon
tan sO cua tin hi€u mong muon 1a 800 kHz va c6 cong suat bang -43 dBm.

Céc tin hiéu khac nhau dwoc biéu thi trén hinh 4.

Coéng suét (dBm)
A

GSM: -43 dBm

Nhiéu Nhiéu
Tin hiéu
mong muén
Nhu trong
bang 15
Thanh phan
xuyén diéu ché|
|

I
fo fo+800kHz  fo+1600 kHz

Tan s6
Hinh 4: Mdu triét xuyén diéu ché cua RX
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Bang 15: Murc cua tin hiéu mong muon dé do kiém

cdc dac tinh xuyén diéu ché

Loai BTS Mtrc céng suét cua tin hiéu mong muén, dBm
GSM 900 BTS thwong -101
GSM 900 BTS nhé M, -94
GSM 900 BTS nhé M, -89
GSM 900 BTS nhé M3 -84

Céac bit loai II khong dugce bao vé thu duoc tir RX cua BTS sau giai ma kénh
va trudc khi ngoai suy phai dugc so sanh véi cac bit loai I1 khong dugce bao vé ban
dau tir BSSTE.

Phéi do RBER ctia TCH/FS d0i véi céc bit loai I1.

Phai lap lai phép do cho céc tan sb cua tin hi¢u khong mong mudn thap hon
tan s6 song mang cta tin hiéu mong mudn.
4.2.5.3 Piéu kién moi trudng do kiém

Binh thuong.

Phéi do kiem mt TRX

4.2.5.4 Chi tiéu
RBER cua TCH/FS d6i véi cac bit loai IT: < 2%

4.2.6 Triét diéu ché bién dé (AM)
4.2.6.1 Muc dich do kiém

Triét AM 1a thudce do vé kha nang cua RX cua BTS thu mdt tin hi¢u da diéu
ché GSM mong mudn ma khong vuot qua mdt do gidm cép cho trudc, do su co

mdt cua tin hi¢u da diéu ché khong mong muon.

4.2.6.2 Céc budc do kiem
Po kiém nay phai duoc thyc hién tai mot ARFCN bat ky trén mot TRX. Néu
BTS c6 SFH, phai ngét khi do. Phép do chi dugc thuc hién trong céc diéu kién tinh.
Tin hiéu mong mudn cé diéu ché GSM thudng va cdé mirc cong suat duoc xac

dinh trong bang 16.

40



TCN 68 - 219: 2004

Bang 16: Murc cira vao cua tin hiéu do kiém

Loai BTS Mtrc clra vao cua tin hiéu do kiém déi véi RX, dBm
GSM 900 BTS thuéng -101
GSM 900 BTS nhé M, -94
GSM 900 BTS nhé M; -89
GSM 900 BTS nhé Ms -84

Tin hiéu nhiéu duoc diéu ché phu hop vo1i cac déc tinh ctia GSM (c6 hodc khong
phan “khe giita”) bang mot chudi bit gia ngau nhién c6 d6 dai it nhat 1a 511 bit.

Tan s6 cta nd (f) phai nam trong bang tan thu lién quan, cach it nhat 13 6 MHz
so v&i ARFCN do kiém. Tan s6 13 boi s cta 200 kHz va cach it nhdt 2 ARFCN so
v6i tin hiéu dap tng tap bat ky dugc nhan dang ¢ budc “9” trong muc 4.2.4.

Bo tao nhiéu sé& kich hoat mot khe thoi gian, théa man mit na cua hinh 1. Céc
cum dugc phat phai duoc dé)ng bo va bi tré vé thoi gian mot khoang tur 61 dén 81
chu ky bit so vdi cac cum cia tin hiéu mong mudén. Mic trung binh cua tin hiéu

nhi€u trén phan c6 ich cua cum dugc dua ra ¢ bang 17.

Bdng 17: Céng sudt ciia tin hiéu nhiéu

Mtrc céng suét, dBm

BTS M M; Ms

-31 -34 -29 24

Hai tin hiu cira vao duoc dua téi RX qua mang phéi hop. Muc cong suét
chuan héa cho ca hai tin hiéu s& 13 cong suit dua t&i dau ndi dng ten RX ctia BTS.

Ghi chu:

Khi do kiém yéu cau nay, cin mdt bd loc kiéu khe dé dam bao cho chi tiéu dong kénh cua
RX khong bi ton hai.
4.2.6.3 Piéu kién moi trudng do kiém

Binh thuong.

4.2.6.4 Chi tiéu
Cac gia tri RBER cua loai II, loai Ib va chi tiéu 16i FER ddi v6i mot kénh
TCH/FS khong duogc vugt qua cac gia tri cho trong bang 6.
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4.2.7 Phat xq gia tir dau ndi dng ten ciia mdy thu
4.2.7.1 Myc dich do kiém

Phét xa gia 1a nhitng phat xa tai cac tan s6 khac vdi cac kénh tin s6 ARFCN
va cac tan s6 kénh lan can TX cua BTS. Po kiém nay 1a do cac phat xa gia tir dau
noi ang ten RX cta BTS.

4.2.7.2 Céc buéce do kiem

May phat dugc cu hinh véi mot TRX hoat dong & tan s6 M cua kénh RF va
phat toan bd cong sut trén tat ca cac khe thoi gian.

Trong truong hop BTS ¢6 phan tp, cic yéu ciu cua muc con ndy ap dung
cho mdi dau ndi dng ten ctia RX.

Truong hop BTS c6 bd song cong va chi c6 mdt dau ndi ang ten don cho ca
hai TX va RX, nhitng yéu cau ctia muc 4.15 s& 4p dung cho cong niy va khong can
do kiém.

Pau ndi dng ten RX phai ndi t§i may phan tich ph6 hoic Von mét chon loc c6
cung tré khang dac tinh.

Thiét bi do phai c6 cau hinh duoc chi ra & bang 18, giir dugc gia trj dinh va do
rong bang video xap xi bang ba 1an d6 rong bang can thiét. Néu d6 rong bang nay
khong dat duoc thi nd phai 13 gi tri 1on nhat co thé va tdi thiéu 13 1 MHz.

Cong suat phai dugc do trén cac khoang tan sb cho trong bang 18.

Bang 18: Piéu kién do doi véi cdc phdt xa gid tir ddu néi dng ten RX

Bing tan s6 Do léch tan sé Do rong biang phan giai
Tl 100 kHz dén 50 MHz 10 kHz
Tt 50 MHz dén 500 MHz 100 kHz
Do I&ch khai bién cua

bang phat

Tir 500 MHz dén 12,75 GH = 2 Mz 30 kHz
w z dén 12, z
Ngoai bang phat > © MHz 100 kHz
>10 MHz 300 kHz
> 20 MHz 1 MHz
> 30 MHz 3 MHz
Do lech khai tan sb séng

. mang phat
Trong bang tan phat > 1.8 MHz 30 kHz
> 6 MHz 100 kHz
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4.2.7.3 Piéu kién moi trudng do kiém

Binh thuong.

4.2.7.4 Chi tiéu
Gi4 tri cong suat khong dugc vuot qua:
-57 dBm d6i véi céc tan sb: < 1GHz

-47 dBm ddi véi cac tan s6: > 1GHz

4.3. Phat xa gid buwrc xa
4.3.1 Muc dich do kiém

Po phat xa gia birc xa tir vo ctia BTS, bao gdm cac phat xa do cac may phat.

4.3.2 Céc buéce do kiém

a. Vi tri do kiém phai tuan thu cac yéu cau trong ETS 300-113. BTS phai duogc
dat trén cot chéng khong dan tir va str dung ngudn cung cip thong qua mot bd loc
RF dé tranh nhitng birc xa tir duong din ngudn. Phuong phéap do trong ETS 300-113
duoc ap dung ngoai trir nhitng trudng hop khac khong phi hop véi tiéu chuan nay.

Birc xa ciia cac thanh phan tap bat ky duoc phat hién qua ang ten do kiém va
may thu do (vi du: may phan tich pho). Tai mdi tin s6 khi xuat hién phat xa gia,
phai xoay vi tri cua BTS va diéu chinh do cao cua ang ten do kiém dé dat dugc dap
mg 16n nhat. Cong suat birc xa hiéu dung cta thanh phan tap duoc xac dinh bang
phuong phap do thay thé. Phép do phai dugc lap lai v6i dng ten do kiém trong mit
phang phan cuc tryc giao.

b. BTS phai dugc cAu hinh v&i mot TRX hoat dong tai mic coOng suét ra 16n nhat
& tt ca cac khe thoi gian trén cac kénh ARFCN riéng. Nhay tan chim phai ngt.

c. May thu do phai duoc cau hinh v6i d6 rong biang phan giai bang
30 kHz va do rong bang video xdp xi bang ba lan gia tri ciia d6 rong biang phan
giai. Phai gitt dugc dinh. Cong suét thu phai dugc do voi cac tan sd co do léch
trong khoang: 1,8 MHz < f < 6 MHz tir tan s6 song mang va cac tan sd nay nam
trong bang tan phat ctia BTS.

Tai mdi tan sd c6 thanh phan phat xa gia, cong suat phat xa hiéu dung cuc dai

ctia thanh phan nay phai dugc xac dinh nhu d3 néu & budc “a”.
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d. May thu do phai dugc cau hinh v&i do rong bang phan giai bang 100 kHz
va d6 rong bang video xap xi bang ba 1an gia tri ctia do rong bang phan giai. Phai
giit duoc dinh. Cong suat thu phai do d6i véi cac tan s6 c¢6 do 1éch > 6 MHz tir tan
s6 song mang va cac tan s6 ndy nam trong bang tan TX cta BTS.

Tai mdi tan s6 ¢ thanh phﬁn buc xa tap, cong suat bure xa tap hi¢u dung 16n
nhit phai dugc xac dinh nhu da néu ¢ bude “a”.

e. BTS phai duoc cau hinh véi tit ca cac TRX hoat dong tai mirc cong suét ra
16n nhat trén tit ca cac khe thoi gian. Néu mot TRX duoc dung cho BCCH, TRX
nay phai dugc b tri tai diém tan s6 M ctia kénh RF. Tt ca cac TRX con lai phai
duoc phan bd nhu sau: TRX tht nhat & diém tan s6 B, ngay sau d6 dén diém tan sb
T, ké tiép dugc phan bd dong nhat sudt biang tan phat ciia BTS. Nhay tan chim
phai ngat.

May thu do phai dugc cdu hinh nhu ¢ bang 19. Phai giit duoc dinh va d6 rong
bing video xap xi bang 3 lan do rong bang phan giai. Néu do rong bang video can
thiét khong c6 san trong may thu do, str dung do rong biang 16n nhét co thé va it
nhat phai 1a 1 MHz. Cong suat thu phai dugc do trén khoang tan sb tir 30 MHz dén
4 GHz khong bao gdm bang tan TX ciia BTS.

Badng 19: Po phdt xa gid bén ngodi bang tan phat

Bing tan s6 Do léch tan s6, MHz | D6 rong bang phan giai
T&r 30 kHz dén 50 MHz 10 kHz
T&r 50 MHz dén 500 MHz 100 kHz
(Do léch khdi bién clia
bang tan phat)

. . . 22 30 kHz

T 500 MHz dén 4 GHz va
s . 25 100 kHz
ngoai bang phat 510 300 kHz
>20 1 MHz
>30 3 MHz

Tai mdi tan sd c6 thanh phan phat xa gia, cong suat phat xa hiéu dung cuc dai

cua thanh phan nay phai dugc xac dinh nhu da néu & budc “a”.

4.3.3 Diéu kién méi truong do kiém

Binh thuong.

Trong bang tan ciia TX: phai tién hanh do kiém vi mot TRX hoat dong trén
mdt ARFCN.

Ngoai bang tin ctia TX: phai tién hanh do kiém mét lan nifa.
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4.3.4 Chi tiéu
a. Cong suat do duoc tai bude “c” va “d”: < -36 dBm
b. Cong suat do duoc tai bude “e”:
< -36 dBm d6i véi cac tan s6: < 1GHz

< -30 dBm dbi véi céac tan sb: > 1GHz
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PHU LUC A

(Quy dinh)
CAU HINH PO

- Phu lyc nay chi dua ra nhirng cdu hinh do cac chi tiéu dic trung ctia BTS.

- Toan bd cac chi tiéu trong ban tiéu chuan nay co6 thé do bang viéc sir dung
BSSTE.

A.1 Do suy hao xuyén diéu ché

A.1.1 So dé suy hao xuyén diéu ché trong bing tin thu, hinh A.1

B6 loc
song coéng
B6 bhéi ghé —<
BTS o protgner = : | Phan tich
: phd
Tx Bang BTS-RX
/ \ .| BangBTS-TX
i Rx '
' _—
. | ~— | T o
Tan s6 BTS-TX | =><—
Cap suy Cap suy
giam giam
B6 tao _—
tin hiéu [ | — =
i ~>< | Bang BTS-TX
50Q 50Q2

Hinh A.1: Céu hinh do
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A.1.2 So do do xuyén diéu ché ngoai bang tan thu, hinh A.2

BTS Bo phoi ghép

Phan tich
phd

O Cap suy

/ \ giam

Tan s6 cla
b6 tao séng

Bo6 tao | l>
tin hicu Bang BTS-TX

Hinh A.2: Cdu hinh do

Cap suy
giam

50Q

A.2. Po suy hao xuyén diéu ché trong mot BTS
A.2.1 So dé do suy hao xuyén diéu ché ciia BTS trong bing tin thu, hinh A.3

Bé6 loc
song cbng

— : | Phan tich
BTS Cap suy phd
giam Bang BTS-RX

X —

Bang BTS-TX

Cap suy
giam

500

Hinh A.3: Céu hinh do
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A.2.2 So do do suy hao xuyén diéu ché ciia BTS trong bang tin phdt, hinh A.4

BTS Cép suy
giam —_—< An 1
Phan tich
Tx I - ohd

Hinh A.4: Cdu hinh do
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PHU LUC B

(Quy dinh)
CAC PIEU KIEN PO KIEM CHUNG VA KHAI BAO

Nhitng yéu cau ctia phan nay ap dung cho moi do kiém trong tiéu chuan.

Céac diéu kién chung trong khi do kiém phai phu hop vdi cac phan cé lién
quan ciia ETR 027 [14] v6i nhitng ngoai 1é va bo sung dugc xac dinh trong nhiing
do kiém riéng.

Nhiéu do kiém trong tiéu chuan nay do mot tham s6 co lién quan dén mot gia
tri ma hoan toan khong duoc chi rd trong cac yéu cau ki thuat cia GSM. Péi véi
cac do kiém nay, yéu cau phu hop dugc xac dinh lién quan téi mot gia tri danh
dinh do nha san xuét xac dinh.

Céac chirc nang dich xac ctia mot BTS 1a tiy chon trong cdc yéu cau k¥ thuat
cua GSM.

Khi dugc chi dinh do kiém, nha san xuit phai khai bao gia tri danh dinh cua
mot tham sd, hodc mot tuy chon c6 dugc sir dung hay khong.

B.1. Cong suat ra va xac dinh loai cong suat

Nha san xuat phai khai bao cong suat 1on nhat danh dinh cho mdi TRX. Péi
v61 BTS nhd, mic cong suét nay dugc xac dinh tai dau nbi ang ten. DPéi v6i BTS
thuong, mic cong suat nay dugc xac dinh hodc 1a tai dau vao cua bo két hop hodc
1 tai dau néi ang ten cta BTS.

DPéi véi BTS nho, phan loai cua BTS nho dugc xac dinh tir cong suat 16n nhat
duoc khai bdo, tuong trng vo1 bang B.1.

Bdng B.1. Phan logi céng sudt ciia BTS nhé

Phan loai céng suét ctia TRX Cong suét ra I&n nhat cta BTS nhé
M; T > 19 dBm dén 24 dBm
M T > 14 dBm dén 19 dBm
M T > 9 dBm dén 14 dBm

Ghi chu:

béi véi BTS thuong loai cong suét ctia TRX co thé duge xac dinh tur cong suét ra duoc
khai bao ctia nha san xuat cho mdi TRX do tai cira vao b két hop theo bang phan loai cong suit
ctia TRX trong ETS 300 577 [7]. Nhiing yéu cau do kiém d6i véi BTS thuong sé khong thay doi
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trong ETS nay dbi véi cac loai cong suat cia TRX. Dinh nghia vé loai cong suit cia TRX chi
lién quan téi cong suit dugc khai bao cho mdi TRX va cong suit ra do dugc ciia BTS khong
phai chiu bat ky yéu cau nio.

B.2. Chi dinh khoang tin s6 do kiém

Nha san xuat phai khai bao khoang tan sd cong tac ciia BTS. Nhiéu do kiém
trong tiéu chuan nay duoc thuc hién véi cac tan sé thich hop ¢ dau, gitta va cudi
bing tan cong tac cua BTS tng v4i cac kénh RF dau bang (B), gitta bang (M) va
cubi bang (T).

Khi do kiém do mét phong thtr nghi€ém thuc hién, cac ARFCN dugc dung cho
cac kénh RF B, M, T phai dugc xac dinh ba1 phong thir nghiém. Phong thtr nghiém co
thé tham do qua cac nha cung cép dich vy, cac nha san xuit hodc cac thanh vién khac.

Khi do kiém do nha san xuat thuc hién, cic ARFCN dugc dung cho cac kénh
RF B, M, T c6 thé do nha cung cap dich vu quyét dinh.

B.3. Nhiy tan

Nha san xuét phai khai bao vé viéc BTS c6 st dung SFH hay khong va néu ¢o
thi phuong thuc thuc hién co ban hay nhirng phuong thitc thuc hién nao dugc st
dung. Néu SFH duogc sir dung thi BTS phai c¢6 kha ning chuyén t6i tan sb bat ky
trong bang tan hoat dong cia BTS thudc mot khe thoi gian trén co s¢ khe thoi gian.

Hai phuong thire co ban thuc hién SFH la:

a. Nhay tan bang tan gdc: Nhay tan duoc thyc hién théng qua ghép dir liéu
ctia cac kénh logic téi cac TRX khac tuong Gmg voi so dd nhay tan. Cac TRX duoc
diéu huong co dinh tdi mot ARFCN riéng.

b. Nhay tan tong hop: Nhay tan duoc thuc hién thong qua viéc diéu hudng
TRX thugc mot khe thoi gian trén co s& khe thoi gian. Cac kénh logic duge danh
riéng cho mot TRX nhay tan.

M0 ta chi tiét vé so do nhay tan xem trong GSM 05.02 [4].

B.4. Diéu khién cong suat RF

Céac chtc ning diéu khién cong suat RF ("diéu khién cong suét linh hoat") c6
thé duogc thuc hién mot cach tuy chon trong BTS cua GSM phu hop vé1 GSM
05.08 [8] theo su lya chon cuia nha cung cép dich vu. Néu dugc ap dung, BTS phai
c6 kha ning nhay giita cac mirc cong sudt bat ky thuoc mot khe thoi gian trén co so
khe tho1i gian.
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B.5. Phat gian doan duwong xuéng

Phat gian doan duong Xuéng (DTX) duogc str dung cho cac kénh thoai tbe do
day du (xem GSM xeri 06) va dir liéu khong trong sudt (xem GSM 04.22 va GSM
08.20) c6 thé duoc thuc hién mot cach tuy chon trong dudong Xuéng cua BTS theo
su lya chon cta nha cung cép dich vu. Tt ca nhitng yéu cau trong ti€u chuan nay
duoc 4p dung bat ké DTX dudng xubng duoc str dung hay khong duoc sir dung.

B.6. M6i truong do kiém
B.6.1. Méi trwong do kiém binh thwong
Trong diéu kién moi truong do kiém binh thuong, do kiém phai duogc thuc

hién véi mot t6 hop bat ky cia cac diéu kién méi truong nam trong khoang cac
giéi han thip nhat va cao nhat nhu quy dinh trong bang B.2.

Bang B.2: Cdc diéu kién giéi han doi véi méi truong do kiém binh thuwong

Diéu kién Thép nhét Cao nhét
Ap suét khi quyén 86 kPa 106 kPa
Nhiét do 15°C 30°C
Dé am twong déi 20% 85%
Ngudn nudi Danh dinh, theo khai bao ctia nha san xuét
D rung Khéng dang ké

B.6.2. Méi trwong do kiém khic nghiét

Nha san xuat phai khai bao mot trong céc trudng hop sau:

a. Loai thiét bi dai dién cho thiét bi dugc do kiém, theo ETS 300 019-1-3
phﬁn 1-3: Phan loai cac diéu kién méi truong, s dung ¢ dinh tai cac vi tri duoc
bao vé ve thoi tiét.

b. Loai thiét bi dai dién cho thiét bi dugc do kiém, theo ETS 300 019-1-4
phﬁn 1-4: Phan loai cac diéu kién méi truong, st dung ¢ dinh tai céac vi tri khong
dugc bao vé ve thoi tiét.

c. Dbi véi thiét bi khong tuan thi theo mot phéan loai ndo trong ETS 300 019-1 [11],
cac loai c6 lién quan ve nhiét do, do 4m, do rung theo IEC 721 [13] phai dugc khai béo.

Ghi chu:

Sy suy giam tinh ning do cac diéu kién moi truong nim ngoai cac diéu kién hoat dong

chuan khong dugc do kiém trong tiéu chuan ndy. Cac diéu kién méi trudng nay cé thé duge quy
dinh va do kiém riéng.

51



TCN 68 - 219: 2004

B.6.2.1. Nhiét dg khdc nghiét

Khi do kiém ¢ diéu kién nhiét do khac nghiét, do kiém phai duoc thuc hién tai
nhi¢t d§ hoat dong tbi thiéu va tdi da chuan theo khai bao cua nha san xut.

Nhiét d¢ t6i thiéu:

Po kiém phai duoc thuc hién véi thiét bi va cac phuong phap do kiém moi
truong gdm ca cac hién twong moi trudng yéu cau tic dong vao thiét bi, tuan thu
theo IEC 68-2-1 [12] phan 2. Thiét bi phai duoc duy tri trong diéu kién on dinh
trong sudt qua trinh do kiém.

Nhiét d6 toi da:

Po kiém phai duoc thyc hién vdi thiét bi va cac phuong phap do kiém moi
truong gdm ca cac hién twong moi trudng yéu ciu tic dong vao thiét bi, tuan thu
theo IEC 68-2-2 [12] phan 2. Thiét bi phai duoc duy tri trong diéu kién on dinh
trong sudt qua trinh do kiém.

B.6.3. Dj rung

Néu phai do kiém vé do rung, thiét bi phai duoc thyc hién theo trinh tu rung
duoc chi ra theo khai bdo ctia nha san xuat. Phai tuan thu theo IEC 68-2-6 [12]
phan 2.

B.6.4. Nguon cung cdp

Néu phai do kiém trong diéu kién ngué)n khéc nghiét, do kiém phai dugc thuc
hién tai cac gidi han chuan trén va dudi cua dién ap hoat dong theo khai bdo cua
nha san xuat.

G161 han dién &p trén

Thiét bi phai dugc cip ngudn véi mic dién 4p bang voi gidi han trén theo
khai bao ctia nha san xuét (do tai vi tri cip ngudn cho thiét bi). Cac do kiém phai
dugc tién hanh voi cac giéi han nhiét do tbi thiéu va toi da & trang thai on dinh
theo khai bao cua nha san xuit. Phuong phap do phai tun thu theo IEC 68-2-1
[12] va IEC 68 2-2 [12].

Gidi han dién &p dudi

Thiét bi phai dugc cap ngudn véi mic dién ap bang véi gidi han dudi theo
khai bao ctia nha san xuét (do tai vi tri cip ngudn cho thiét bi). Cac do kiém phai
dugc tién hanh voi cac gidi han nhiét do tbi thiéu va toi da & trang thai on dinh
theo khai bao cua nha san xuit. Phuong phap do phai tun thu theo IEC 68-2-1
[12] va IEC 68-2-2 [12].
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B.7. P9 khong dam bao cho phép ciia thiét bi do
P khong dam bao cho phép 16n nhat cua thiét bi do duoc quy dinh riéng cho
moi do ki€m. Thiét bi do phai cho phép di€u chinh céc tin hi¢u kich thich v4i dung
sai quy dinh, va yéu cau tuan thu dugc do voi d§ khong dam bao khong dugce vuot
qua cac gia tri quy dinh. Tat ca cac dung sai va do khong dam bao la nhiing gia tri
tuyét doi, trir khi c6 quy dinh khéc.
Muc B.6, méi trwong do kiém:
Ap suit +5 kPa
Nhiét do +2°C

Po am tuong 461 +5%

Ngudn DC +1%

Ngudn AC +1,5%

D0 rung 10%

Tan sb rung 0,1 Hz
May phat

Muc 4.1.1, 16i pha va 16i tan s trung binh:
Yéu cau phu hop:
Tanso + 10 Hz
Pha 1,5 d0 rms
5,0 6 dinh
Muc 4.1.2, cong suat phat trung binh ctia song mang RF:
Yéu cau phu hop:
Cong suat RF, dbi vdi mirc cong suat tinh “0” +1,0 dB
Cong suat RF tuong d6i, cho cac muc cong suat khac +0,7 dB

Muc 4.1.3, cong suat phat ctia song mang RF theo thoi gian:

Yéu cau phu hop:
Cong suat RF (chuan 0 dB) +1,0dB
Cong suat RF tuong d6i so v4i chuan 0 dB +1,0 dB
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Muc 4.1.4.1, pho do diéu ché va tap 4m bang rong:
Yéu cau phu hop:
Cong suat RF (cac gia tri gidi han tuyét d6i) +1,0 dB
Ghi chii 1: C6 thé yéu cau hiéu chuan cac mirc cong suat phit hop véi cac gia tri gioi han.

Cong suat RF tuong d6i:

Léch khéi séng mang, MHz | Hiéu sé cong suét, dB | Dd khéng dam bao twong dbi
&f <0,1 MHz Tatca +0,5 dB
0,1 MHz < 8f< 1,8 MHz <50 dB +0,7 dB
0,1 MHz < 8f< 1,8 MHz >50dB +1,5dB
> 1,8 MHz Tétca +2,0dB

Muc 4.1.4.2, sy thiang giang cua phd cong suét

Yéu cau phu hop:
Cong suat RF +,5 dB
Cong suat RF tuong d6i
Hiéu sd cong sut < 50 dB +0,7 dB
Hiéu sd cong sut > 50 dB +1,5dB

Muc 4.1.5.1, phat xa gia dan tir dau ndi dng ten ciia may phat nam trong bing
phat cua BTS:
Yéu cau phu hop:
Cong suat RF +1,5dB
Muc 4.1.5.2, phat xa gia dan tir dau ndi dng ten clia may phat ngoai bang phat
cua BTS:

Yéu cau phu hop:
Yéu cau phu hop i) (trong bang thu ctia BTS)
Cong suat RF +3 dB
Yéu cau phu hop ii)
Cong suat RF
f<2 GHz +1,5dB
2 GHz <f<4 GHz +2,0 dB
f>4 GHz +4,0 dB
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Muc 4.1.6, suy hao xuyén diéu ché va muc 4.1.7, suy hao xuyén diéu ché bén
trong BTS

Céc budc do kiém:
Cong suat RF tuong d6i (tin hiéu xen) +1,5dB
Yéu cau phi hop (ngoai bang RX)
Cong suat RF, gia tri gi6i han tuyét d6i +1,5dB
Cong suat RF, phép do tuong d6i +2,0 dB
Yéu cau phu hop (trong bang RX):
Cong suat RF, gia tri gi6i han tuyét d6i tir +4 dB dén -3 dB.
Ghi chu 2:
Gi6i han duong (+) vé d6 khong dam bao 1a 16n hon gidi han am (-) vi két qua do c6 thé
duoc tang Ién (nhung khong dugc giam) do cac thanh phan xuyén diéu ché trong céc thiét bi do.
May thu
Khi @6 khong dam bao ctia phép do tir + 5 dB dén - 0 dB ddi véi tin hiéu cira
vao, gia tri do dugc cua tin hi€u ctra vao phai tang 1€én mot lugng béng vol do
khong dam bao ma né cé thé do duoc. Piéu nay s& dam bao rang gia tri thuc cua

tin hi€u ctra vao 1a khong dudi mirc danh dinh.
Muyc 4.2.1, miac d§ nhay chuén tinh:
Cac budc do kiem
Cong suat RF +1,0 dB
Cong suat RF tuong d6i (cac khe thoi gian 1an can) +3,0 dB
Muc 4.2.2, mirc d6 nhay chuan da duong:
Cac budc do kiem
Cong suat RF +1,5dB
Cong suat RF tuong d6i +3,0 dB
Muc 4.2.3, mirc nhiéu chuin:
Cac budc do kiem
Cong suat RF tir +5 dB dén -0 dB
Cong suat RF tuong d6i +1,0 dB
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Ghi chu 3:

Do khong dam bao cta phép do ddi véi tin hidu cira vao bi pha dinh (da dudng) c6 thé phu
thudc vao thoi gian lay cong suat trung binh ctia tin hiéu b do pha dinh. C6 thé giam thoi gian do
thong qua do cong sut bang thiét bi diéu chinh c6 cling mot loai ciia dang pha dinh, nhung ¢
téc do pha dinh tang.

Muc 4.2.4, dic tinh nghén:
Céc bude do kiém
Cong suat RF, tin hiéu mong mubén +1,0 dB

Cong suat RF, tin hiéu nhiéu

f< 2 GHz +0,7 dB
2 GHz < f< 4 GHz +1,5 dB
f> 4 GHz +3,0 dB

Muc 4.2.5, dic tinh xuyén diéu ché va muc 4.2.6, triét AM (diéu bién):
Céc budc do kiem

Cong suat RF, tin hiéu mong mubén +1,0 dB

Cong suat RF, tin hiéu nhiéu +0,7 dB
Muc 4.2.7, phat xa gia tir dau ndi ang ten ctia may thu:
Yéu cau phu hop:
Cong suat RF
f<2 GHz +1,5dB
2 GHz <f<4 GHz +2,0 dB
f>4GHz +4,0 dB
Muc 4.3, phat xa gia btc xa:
Cong suat RF +6,0 dB

B.8. Phén tich két qua ciia phép do

Gia tri ctia phép do lién quan dén gidi han twong tGng phai duoc sir dung dé
quyét dinh mot thi€t bi c¢6 dap img hay khong dap ing mot yéu cau trong ti€éu chuan.

Po khong dam bao cta phép do tmg vi mdi tham sé phai duge ghi trong béao
céo do.

Gia tri do khong ddm bao ctia phép do dugc ghi lai (g v&i mdi phép do phai
bang hodc thap hon gia tri thich hop theo muc 7 cua phu luc nay.
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Ghi chii: Thi tuc nay duoc khuyén nghi trong ETR 028 [15].

Néu céc thiét bi do dung cho mot do kiém c6 do khéng dam bao do 16n hon duoc chi dinh
trong muyc 7, van dugc phép st dung thiét bi nay voi sy diéu chinh di véi gia tri do dac nhu sau:

Sy diéu chinh duoc thyc hién bang cach 1y do khong dam bao do cua thiét bi trir di sudt
do khong dam bao cua phép do dugc xac dinh trong muc 7. Tri s6 do dugc khi do s& duge tang
hodc giam theo két qua ctia phép trir, iy gia tri ndo kém nhét lién quan dén gidi han do.

B.9. Lwa chon cau hinh do kiém
Hau hét cac do kiém trong ti€u chuén chi duoc thuc hién cho mét phﬁn cua
nhiing t6 hop co6 thé co6 cua cac diéu kién do. Vi du:
- C6 thé khong phai toan bd cdc TRX trong ciu hinh duoc chi dinh dé
do kiém.
- C6 thé chi mot kénh RF duoc chi dinh dé do kiem.
- C6 thé chi mot khe thoi gian duoc chi dinh dé do kiém.

Khi do kiém dugc thuc hién bdi mot phong thtr nghi¢m, sy lya chon céc to
hop dé do ki€m phai dugc phong thir nghiém xéc dinh rd6. Phong thir nghiém c6 thé
tham do qua nha cung cap dich vy, nha san xuat hodc cac thanh vién khéc.

Khi do kiém dugc thuc hién do nha san xuit, sy lua chon cac to hop dé do
ki€m c6 thé do nha cung cap dich vu quyét dinh.

B.10. CAu hinh ciia BTS

Tiéu chuan nay quy dinh nhitng bai do kiém véi cac cu hinh chuan cua BTS
thoa man cac yéu cau k¥ thuat cia GSM (GSM 05.01; 05.02 va 05.05). Tuy nhién,
c6 nhirng cau hinh khac cta BTS ciing tudn thi v6i cac yéu cau ky thuat nay,
nhung ddi voi chiing su ap dung ctia cac yéu cau k¥ thuat nay khéng duoc dinh rd
hoan toan. Pbi voi mot sd cau hinh nhu vay, co thé co nhitng cach thay thé dé ap
dung cac yéu cau k¥ thuat nay dé do kiém vé cau hinh, hodc mot sb thay d6i trong
phuong phap do kiém c6 thé can thiét. Cling can thiét néu nhiing ngudi tham gia
do kiém dat dugc sy nhét tri trudc vé phuong phéap do kiém.

Nhitng giai thich khac vé yéu cau k¥ thuat 1a c6 thé cho mdt cdu hinh BTS
can do kiém. Su giai thich duoc chép thuan trong khi thuc hién do kiém phai duoc
ghi lai trong bao cdo do kiém.

Néu su thay doi vé phuong phap do kiém trong tiéu chuin 14 can thiét dé do
kiém mot cAu hinh BTS thi sy thay doi di thyc hién trong qua trinh do kiém phai
duoc ghi lai cung véi cac két qua do kiém. Néu co thé, can dat duoc su nhat tri
truéc vé ban chat cta su thay d6i v6i nhitng thanh vién nao sé tiép nhan nhiing két
qua do kiém.
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B.10.1. Phan tdap mdy thu

i) P6i véi nhitng do kiém & muc 4.2, cac tin hiéu do kiém duoc chi dinh c6
thé duoc dua vao mot dau ndi dng ten cia mdt may thu, cac dau ndi dng ten cua
cac may thu khac dugc két cudi béng 50 Q, hoac

ii) P6i voi nhitng do kiém ¢ muc 4.2, cac tin hi¢u do kiém duoc chi dinh c6
thé dugc dua dong thoi téi mdi dau ndi dng ten clia may thu.

B.10.2. B song cong
Nhitng yéu cau cta tiéu chuan phai duoc dap tmg vi mot bd song cong thich
hop, néu bd song cong 1a mdt phan cta BTS. Néu bd song cong 1a mot tiy chon do
nha san xuét, thi nhitng do kiém day du phai dugc lap lai khi c6 va khong c6 bd
song cong thich hop dé kiém tra xem BTS dap tmg nhitng yéu cau cua tiéu chuin
trong ca 2 truong hop hay khong.
Nhitng do kiém sau phai dugc thuc hi¢n voi bo song cong thich hop, va
khong co bo song cong thich hop néu 14 tiy chon:
1. Muc 4.1.2: Cong suat phat trung binh cua RF - chi dbi véi mic cong
suat tinh cao nhét do tai dau ndi ang ten.
2. Muc 4.1.5.2: Phat xa gia ddn ndm ngoai bang phat ctia BTS tir dau nbi
ang ten may phat.

3. Muc 4.1.7: Suy hao xuyén diéu ché bén trong hé thong tram gdc.

4. Muc 4.2.2: Bg nhay chuan da duong - cac ARFCN phai dugc lua chon
dé toi thiéu hoa cac thanh phan xuyén diéu ché tir cic may phat vao céac
kénh thu.

Nhirng do kiém con lai c6 thé thyc hién c6 hoidc khong c6 bo song cong
thich hop.

Ghi chii 1: Khi thyc hién nhitng do kiém may thu véi bd song cong thich hop, diéu quan
trong 14 phai dam bao sao cho cira ra ciia cac may phat khong anh huong dén cac thiét bi do
kiém. Diéu nay co thé dat duoc be‘ing cach str dung mot to hop cta cac bo suy hao, cac bo cach
ly va cac bo loc.

Ghi chii 2: Khi str dung cac bd song cong, cac thanh phan xuyén diéu ché s& duoc tao ra
khong chi & trong bd song cong ma con & trong hé théng dng ten. Cac thanh phan xuyén diéu ché
duogc tao ra trong hé thong ang ten khong duoc diéu chinh theo cac yéu cau k¥ thuat va co thé
suy giam trong thoi gian hoat dong (vi du: do sy thAm nhap cta hoi nudc). Do vdy, dé dam bao
cho hoat dong dung, lién tuc cua mdt BTS, nha cung cép dich vu thuong lya chon cac kénh
ARFCN dé giam thiéu cac thanh phan xuyén diéu ché roi vao cac kénh thu.
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B.10.3. Nhiing tiy chon vé nguén cung cip

Néu BTS duogc cung cip voi mdt s6 cau hinh ngudn cung cip khac nhau, co
thé khong can do kiém céc tham sé RF d6i véi mdi tuy chon ctia ngudn cung cap
néu chirng minh duoc réng pham vi cua céc diéu kién ma thiét bi duoc do kiém it
ra cling 16n béng pham vi céc diéu kién dit ra cho bat cit mot ciu hinh ngué)n cung
cap nao.

biéu nay duoc dac biét ap dung néu mot BTS ¢6 mot thanh DC, c6 thé duogc
cung cap tir bén ngoai hodc tir mot ngudn cung cip cla mang dién ndi bd. Trong
truong hop nay, nhitng diéu kién vé ngudn cung cip khic nghiét d6i v4i nhing tiy
chon ctia ngudn cung cip cua mang dién cé thé dugc do kiém biang cach chi do
kiém tuy chon ctia ngudn cung cap DC bén ngoai. Khoang dién ap DC cira vao dé
do kiém phai du dé xac dinh chi tiéu dbi voi bat ctr ngudn cung cp ndo trong céc
ngué)n cung cép, trong pham vi diéu kién hoat dong cua BTS, ké ca su thay doi cua
dién 4p vao ctia mang di¢n, nhiét do va dong dién & ctra ra.

B.10.4. Cdc b khuéch dai RF phu

Bo6 khuéch dai RF phu 1a mot phﬁn cua thiét bi duogc ndi béng cap dé)ng truc
RF tdi BTS, ¢6 chtic ning chinh 13 truyén ting ich giira ddu ndi ang ten may phat
va/ hodc may thu ctia mot BTS véi mot dng ten ma khong yéu cau bat ky tin hiéu
diéu khién nao dé thuc hién chirc nang khuéch dai cua no.

Cac yéu cau cua tiéu chuan phai dugc théa man vaoi bod khuéch dai RF phu
thich hop. P6i v6i nhitng do kiém phu hop véi muc 4.1 va 4.2 cho TX va RX, bo
khuéch dai phy duoc ndi téi BTS thong qua mang két ndi (bao gom bét ctr (céc)
cap, (cac) bo suy hao... nao), v6i suy hao thich hop dé dam bao nhing diéu kién
hoat dong phtl hop ctia bd khuéch dai phu va BTS. Khoang suy hao thich hop cua
mang két ndi duge khai bao do nha san xut. Nhirng dac tinh khac va sy phu thudc
nhiét d6 cta do suy hao cta mang két ndi duoc boé qua. Gia tri suy hao thuc cua
mang két ndi dugc chon cho mdi do kiém 14 mot trong sd nhitng gia tri khic nghiét
duoc 4p dung. Gia tri thap nhat duoc sir dung néu khong c6 quy dinh khac.

Nhiing do kiém thich dang phai dugc lap lai vo1 bod khuéch dai phu thich hop
va, néu la tuy chon, khong c6 bd khuéch dai RF phu dé kiém tra xem BTS dap tng
nhirng yéu cau cua tiéu chuan trong ca hai trudng hop hay khong.

Nhitng do kiém trong bang dudi day phai duoc lap lai v6i bo khuéch dai phu
tiy chon thich hop ("x" biéu thi viéc do kiém 1a thich hop):
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Cho cac bo
Chi cho b Chi cho b £ Ty
Muc khuéch dai TX | khuéch dai R | KMuech dai TXIRX
ket hop
Nhirng do 421 X X
kiém may thu
4.2.4 X X
4.2.5 X X
4.2.7 X X
4.1.2 X X
4.1.4 (chi
Nhirng do 4.1.4.1) X X
k.x ,
1em may 415 X X
phat
4.1.6 X X
4.1.7 X X

Déi véi nhitng do kiém may thu, chi yéu cau do kiém véi TCH/FS.
Trong cac do ki€m tai muc 4.2.1 va 4.1.2, gia tri suy hao cao nhat dugc ap
dung.

B.10.5. BTS swr dung cdc dan dang ten

Mot BTS c6 thé duoc cau hinh véi mot két ndi cong nhiéu dng ten cho mot sd
hodc toan bd cac TRX ctia nd. Muc nay ap dung cho mot BTS dap tng it nhat mot
trong céac diéu kién sau:

- Tin hiéu ctra ra ctia may phat tr mot TRX dua ra tai nhiéu hon mot cong
ang ten; hodc

- C6 nhiéu hon mot cong dng ten cliia may thu doi véi moét TRX va mot tin
hiéu vao dugc yéu cau tai nhiéu hon mot cong dé mdy thu hoat dong ding (ghi
chu: thu phan tap khong dap g yéu cau nay).

Trong diéu kién hoat dong binh thuong, néu mot BTS duoc sir dung cung voi
mot hé théng ang ten c¢6 chura cac bd loc hodc cac phﬁn ttr tich cuc can thiét dé dap
ung cac yéu cau cua GSM, do kiém hop chuan c6 thé dugc thuc hién trén mot hé
thong bao gom BTS clng vdi cdc phan tir ndy, duoc cung cap riéng cho muc dich
do kiém. Trong truong hop nay, phai ching minh rang chi tiéu cta cdu hinh dugc
do kiém 13 dién hinh cta hé thong trong hoat dong binh thudng va viéc danh gia
hop chuén chi 4p dung khi dung BTS vdi hé théng dng ten.

DPé do kiém mot BTS nhu vay, cac thu tuc dudi day cod thé duoc st dung:

Kiém tra mady thu

DPéi véi mdi do kiém, cac tin hidu do kiém duge dua téi cac dau ndi ang ten
clia may thu phai di 16n sao cho tong cic cong suét ciia cac tin hiéu dua vao bang
vGi cong sudt cta (cac) tin hiéu do kiém duoc chi ra trong do kiém.
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Hinh B.1a 1a mot vi du vé cdu hinh do kiém thich hop.

Giao dién ang-ten RX

1 Pi 0
o . : Ps: Tong (P;)
Cdng vao M s o 2 ) o
o ki ® Wl i BSS | P, Cong suét cdng vao dug chi dinh

Hinh B.1.a: Thiét ldp do kiém may thu

Pbi véi cac phat xa gia tir ddu ndi dng ten cliia may thu, viéc do kiém co thé
duoc tién hanh riéng cho mdi dau ndi dng ten ctia may thu.

Po kiém mdy phat

Pbi véi mdi do kiém, tong clia cac tin hiéu phat xa tao ra do mdi dau ndi
ang ten mdy phat phai thoa man cac yéu cau phu hop. Piéu nay c6 thé xac dinh
bang cach do riéng céc tin hiéu phat xa do mdi dau ndi dng ten va lay tong cac két
qua, hodc béng cach két hop céc tin hi€¢u va thyc hién mdt phép do don. Céac dac
tinh (vi du: bién do va pha) ctia mang két hop phai lam sao cho cong suat cia tin
hiéu két hop 1a 16n nhat.

Hinh B.1b 1a mot vi du vé ciu hinh do kiém thich hop.

Giao dién ang ten TX

Céng ra

: ~| do kiém

BSS | —e Marrlmg (o M
O oY

Hinh B.1.b-Thiét lgp do kiém may phat

Péi véi suy hao xuyén diéu ché, viéc do kiém c6 thé tién hanh riéng cho mdi
dau ndi Ang ten ctia may phat.
B.11. Khudn dang cac bai do kiém

M&di do kiém trong cac muc déu theo mot khudn dang chuin:

Tiéu dé ciia muc do kiém

1. Muc dich do kiém:

Muc nay xac dinh r6 muc dich do kiém.

2. Cdc budée do kiém:

Muc nay mo ta céc budc can thiét dé thuc hién do kiém. Nhiing diéu kién do

kiém chung dugc mo ta & phu luc B.
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3. Piéu kién méi trwong do kiém:

Muyc nay mo ta diéu kién moi truong do kiém hoidc cac diéu kién moi truong
phai thyc hién do kiém. Trong truong hop c6 nhiéu hon 1 méi truong do kiém
duoc chi dinh, pham vi do kiém rng véi modi moi trudng duge xac dinh rd.

4. Chi tiéu:

Muc nay mo ta y€u cau phai dat dugc doi voi cac do kiém duogce chi dinh.
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FOREWORD

The Technical Standard TCN 68-219: 2004 “GSM Base Station
Equipment - Technical Requirements” is based on the standard I-ETS
300 609-1 (GSM 11.21 version 4.14.1) of the European Telecommunications
Standards Institute (ETSI) and other related documents.

The Technical Standard TCN 68-219: 2004 is drafted by Research
Institute of Posts and Telecommunications (RIPT) at the proposal of
Department of Science & Technology of Ministry of Posts and Telematics.
The technical standard is adopted by the Decision No. 33/2004/QD-BBCVT
dated 29/7/2004 of the Minister of Posts and Telematics.

The Technical Standard TCN 68-219: 2004 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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GSM BASE STATION EQUIPMENT
TECHNICAL REQUIREMENTS

(Issued together with the Decision No.33/2004/QD-BBCV'T dated 29/7/2004
of the Minister of Posts and Telematics)

1. Scope

The technical standard TCN 68-219: 2004 specifies essential Radio
Frequency (RF) requirements for GSM 900 Base Station Systems (BSS)s.
Essential conformance requirements are those which are required:

— To ensure compatibility between the radio channels in the same cell;

— To ensure compatibility between cells, both co-ordinated and
uncoordinated;

— To ensure compatibility with existing systems in the same or adjacent
frequency bands;

— To verify the important aspects of the transmission quality of the
system.

The technical standard TCN 68-219: 2004 is the basis to type approval of
Base Transceiver Stations (BTS)s of Base Station Systems (BSS)s; Integrated Base
Station Systems (IBSS)s, of the GSM Systems operating in the 900 MHz band.

2. Normative references

[1] GSM 01.04 (ETR 100): "Digital cellular telecommunication system
(Phase 2); Abbreviations and acronyms".

[2] GSM 04.22 (ETS 300 563): "Digital cellular telecommunication system
(Phase 2); Radio Link Protocol (RLP) for data and telematic services on the
Mobile Station - Base Station System (MS - BSS) interface and the Base Station
System - Mobile-services Switching Centre (BSS - MSC) interface".

[3] GSM 05.01 (ETS 300 573): "Digital cellular telecommunication system
(Phase 2); Physical layer on the radio path General description".

[4] GSM 05.02 (ETS 300 574): "Digital cellular telecommunication system
(Phase 2); Multiplexing and multiple access on the radio path".

[5] GSM 05.03 (ETS 300 575): "Digital cellular telecommunication system
(Phase 2); Channel coding".
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[6] GSM 05.04 (ETS 300 576): "Digital cellular telecommunication system
(Phase 2); Modulation".

[7] GSM 05.05 (ETS 300 577): "Digital cellular telecommunication system
(Phase 2); Radio transmission and reception".

[8] GSM 05.08 (ETS 300 578): "Digital cellular telecommunication system
(Phase 2); Radio subsystem link control".

[9] GSM 05.10 (ETS 300 579): "Digital cellular telecommunication system
(Phase 2); Radio subsystem synchronization".

[10] GSM 08.20 (ETS 300 591): "Digital cellular telecommunication system
(Phase 2); Rate adaption on the Base Station System - Mobile-services Switching
Centre (BSS - MSC) interface".

[11] ETS 300 019-1: "Equipment Engineering (EE); Environmental
conditions and environmental tests for telecommunications equipment Part 1-0:

Classification of environmental conditions Introduction".

[12] IEC 68-2: "Basic environmental testing procedures; Part 2: Tests".

[13] IEC 721: "Classification of environmental conditions".

[14] ETR 027: "Radio and Equipment Systems; methods of measurement for
mobile radio equipment".

[15] ETR 028: "Radio and Equipment Systems; Uncertainties in the
measurement of mobile radio equipment characteristics".

[16] ETS 300 113: "Radio Equipment and Systems; Land mobile service;
Technical characteristics and test conditions for radio equipment intended for
transmission of data (and speech) and having an antenna connector".

3. Definitions, abbreviations, frequency bands
3.1. Definition
Base station system — BSS

The system of base station equipment (transceiver, controllers...) which is
viewed by the MSC through A-interface, as being the entity responsible for
communicating with Mobile Stations in certain area. The radio equipment or a BSS
may cover one or more cells. If A-interface is implemented, then BSS shall consist
of one Base Station Controller (BSC) and serveral Base Transceiver Stations
(BTS)s.
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Base station controller - BSC

A network component in the PLMN with the functions for control of one or

more Base Transceiver Station (BTS)s.

Base transceiver station - BTS

A network component which serves one cell, and is controlled by a Base

Station Controller. The BTS contains one or more Transceivers (TRX)s.

Integrated Base station system - IBSS

A Base station system without A.bis interface inside.

Transceiver - TRX

A network component which can serve full duplex communication on 8 full-
rate traffic channel. If Slow Frequency Hopping SFH is not used, then the TRX

serves the communication on one RF carrier.

Mobile Station - MS

A station in the mobile service intended to be used while in motion.

Base station system test Equipment - BSSTE
The BSSTE is a functional tool for the purpose of acceptance testing of GSM

Base Station Systems.

Micro - BTS
The micro-BTS is different from a normal BTS in two ways.

— Firstly, the range requirements are much reduced whilst the close

proximity requirements are more stringent.

— Secondly, the micro-BTS is required to be small and cheap to allow
external street deployment in large numbers.

GSM Service Area
The group of GSM PLMN areas accessible by GSM mobile stations.

A.bis Interface
The interface between BTS and BSC.
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3.2. Abbreviations
ARFCN Absolute Radio frequency channel Number.

BER Bit Error Rate

BS Base station

BCCH Broadcast Control CHannel

DC Direct Current

DTX Discontinuous Transmission
FER Frame Erasure Ratio

GMSK Gaussian Minimum Shift Keying
HT Hilly terrain

ppm Parts per milion

RA Rural terrain

RACH Random Access CHannel

RBER Residual Bit Error Ratio

RF Radio Frequency

rms Root Mean square

RX Receiver

SDCCH Stand-alone Dedicated Control CHannel
SFH Slow Frequency Hopping

TCH Traffic CHannel

TCH/F A full rate TCH

TCH/F 2.4 A full rate data TCH (2.4 kbit/s)
TCH/F 4.8 A full rate data TCH (4.8 kbit/s)
TCH/F 9.6 A full rate data TCH (9.6 kbit/s)
TCH/FS A full rate Speech TCH

TU Typical Urban terrain

TX Transmitter Frequency bands

3.3. Frequency bands
TX: from 935 MHz to 960 MHz
RX: from 890 MHz to 915 MHz
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4. Technical requirement
4.1. Transmitter

All tests in this Clause shall be conducted on Base Station Systems fitted with
a full complement of Transceivers for the configuration unless otherwise stated.
Measurements shall be made at the BTS Tx antenna connector, unless otherwise
stated.

Power levels are expressed in dBm.

4.1.1 Phase error and mean frequency error
4.1.1.1 Test purpose
1. To verify the correct implementation of the GMSK pulse shaping filtering.

2. To verify that the phase error during the active part of the time slot does not
exceed the specified limits under normal and extreme test conditions and when
subjected to vibration.

3. To verify that the frequency error during the active part of the time slot
does not exceed the specified limits under normal and extreme test conditions and
when subjected to vibration.

4.1.1.2 Test case

All TRXs in the configuration shall be switched on transmitting full power in
all time slots for at least 1 hour before starting the test.

If the Manufacturer declares that Synthesizer Slow Frequency Hopping is
supported by the BTS, the BTS shall be configured with the maximum number of
TRXs with ARFCNs which shall be distributed over the entire declared bandwidth
of operation for the BTS under test, and including B, M and T, and three tests shall
be performed. These tests may either use a test apparatus which employs the same
hopping sequence as the BTS, or a fixed frequency apparatus on the radio
frequency channels B, M and T. If only Baseband SFH is supported or SFH is not
supported, one test shall be performed for each of the radio frequency channels B,
M and T, using different TRXs to the extent possible for the configuration. As a
minimum, one time slot shall be tested on each TRX specified to be tested.

The transmitted signal from the TRX under test shall be extracted in the
BSSTE for a pseudo-random known bit stream of encrypted bits into the TRX
modulator. The pseudo-random bit stream shall be any 148 bit sub-sequence of the
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511 bit pseudo-random bit stream. This pseudo-random bit stream may be
generated by another pseudo-random bit stream inserted before channel encoding
in the TRX and shall generate at least 200 different bursts. The phase trajectory
(phase versus time) for the useful part of the time slots (147 bits in the centre of the
burst) shall be extracted with a resolution of at least 2 samples per modulating bit.
The RF receiver parts of the BSSTE shall not limit the measurement.

The theoretical phase trajectory from the known pseudo-random bit stream
shall be calculated in the BSSTE.

The phase difference trajectory shall be calculated as the difference between
the measured and the theoretical phase trajectory. The mean frequency error across
the burst shall then be calculated as the derivative of the regression line of the

phase difference trajectory. The regression line shall be calculated using the Mean
Square Error (MSE) method.

The phase error is then finally the difference between the phase difference
trajectory and its linear regression line.

4.1.1.3 Test environment
Normal: One test shall be performed on each of B, M and T.
Extreme Power supply: One test shall be performed on each of B, M and T.

4.1.1.4 Conformance requirement
The phase error shall not exceed:
5 degrees rms
20 degrees peak

The mean frequency error across the burst shall not exceed: 0.05 ppm

4.1.2 Mean transmitted RF carrier power
4.1.2.1 Test purpose

To verify the accuracy of the mean transmitted RF carrier power across the
frequency range and at each power step.

This test is also used to determine the parameter "power level".

4.1.2.2 Test case

For a normal BTS, this measurement the power shall be measured at the input
of the TX combiner or at the BTS antenna connector. For a micro-BTS, the power
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shall be measured at the BTS antenna connector. The Manufacturer shall declare
the maximum output power of the BTS at the same reference point as the
measurement is made. The TX combiner shall have the maximum number of TRXs
connected to it so that the measurement can be used as a reference for the
measurement of transmitted carrier power versus time in subclause 4.1.3.

All TRXs in the configuration shall be switched on transmitting full power in
all time slots for at least 1 hour before starting the test.

The Manufacturer shall declare how many TRXs the BTS supports:
1 TRX: The TRX shall be tested at B, M and T.

2 TRX: The TRXs shall be each be tested at B, M and T.

3 TRX or more: Three TRXs shall each be tested at B, M and T.

If the Manufacturer declares that Synthesizer Slow Frequency Hopping is
supported by the BTS, the BTS shall be configured with the number of TRXs and
frequency allocation defined above and SFH enabled.

The BTS under test shall be set to transmit at least 3 adjacent time slots in a
TDMA-frame at the same power level. The power level shall then be measured on
a time slot basis over the useful part of one of the active time slots and the average
of the logarithmic value taken over at least 200 time slots. Only active bursts shall
be included in the averaging process. Whether SFH is supported or not, the
measurement shall be carried out on all of the 3 frequencies in turn. For the
definition of the useful part of the time slot see figure 1. For timing on a per time
slot basis each time slot may contain 156.25 modulating bits, or 2 time slots may
contain 157 and 6 time slots 156 modulating bits.

The power shall be measured at each nominal power level as specified. As a
minimum, one time slot shall be tested on each TRX. Any TRX which is a
dedicated BCCH shall only be tested at static power step zero.

4.1.2.3 Test environment
Normal: Each TRX specified in the test case shall be tested.

Extreme power supply: One TRX shall be tested, on one ARFCN, for static
power step zero only.

4.1.2.4 Conformance requirement

The BTS shall support at least Nmax steps of Static Power Control with
respect to the declared output power. Nmax shall be at least 6.
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The static power step N has the range 0 to Nmax inclusive, where. Static
Power Level 0 corresponds to the maximum power declared by the manufacturer.

The power measured when the TRX is set to Static Power Level 0 shall have
a tolerance of +2 dB under normal conditions and +2.5 dB under extreme
conditions, relative to the maximum power declared by the manufacturer. In this
test, this measured power is termed the maximum BTS output power. Static power
control shall allow the RF output power to be reduced from the maximum BTS
output power in at least 6 steps of nominally 2 dB with a tolerance of £1 dB
referenced to the previous level. In addition, the actual absolute output power of
each static RF power step (N) shall be 2 x N dB below the maximum BTS output
power with a tolerance of £3 dB under normal conditions and +4 dB under extreme
conditions.

In addition to the Static Power Control levels the BTS may utilize up to M
steps of dynamic Downlink Power Control. M can have an upper limit of 0 to 15.
Dynamic Downlink power control shall allow the RF output power to be reduced
in M steps with a step size of 2 dB with a tolerance of 1.5 dB referenced to the

previous level.

Each dynamic Downlink Power Control level shall have a tolerance of £3 dB
under normal conditions and +4 dB under extreme conditions relative to 2 x Y dB
below the maximum BTS output power, where Y is the sum of the number of static
and dynamic steps below Static Power Level 0.

4.1.3 Transmitted RF carrier power versus time

4.1.3.1 Test purpose
To verify:

1. The time during which the transmitted power envelope should be stable
(the useful part of the time slot).

2. The stability limits.

3. The maximum output power when nominally off between time slots.

4.1.3.2 Test case

The Manufacturer shall declare how many TRXs the BTS supports, and
declare any TRXs which are a dedicated BCCH carrier:
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1. TRX: The BTS shall not be tested.

2. TRX: One TRX shall be configured to support the BCCH and the other
shall be tested. Tests shall be performed on B, M and T, and both TRXs shall be

tested on at least one frequency.

3. TRX: One TRX shall be configured to support the BCCH and the other two
shall be tested at B, T and B, M. Tests shall be performed on B, M and T and both
TRXs shall be tested on at least one frequency.

4. TRX or more: One TRX shall be configured to support the BCCH and

three TRXs tested, one on B, one on M and one on T.

If the Manufacturer declares that Synthesizer Slow Frequency Hopping is
supported by the BTS, the BTS shall be configured with the number of TRXs
activated and frequency allocation defined above and SFH enabled. The TRX
configured to support the BCCH shall not be tested.

A single time slot in a TDMA-frame shall be activated in all TRXs to be
tested, all other time slots in the TDMA-frame shall be at Pidle.

Power measurements are made with a detector bandwidth of at least 300 kHz
at the BTS antenna connector, at each frequency tested. Timing is related to TO
which is the transition time from bit 13 to bit 14 of the midamble training sequence
for each time slot. For timing on a per time slot basis each time slot may contain
156.25 modulating bits, or 2 time slots may contain 157 and 6 time slots 156
modulating bits according to GSM 05.10 (ETS 300 579) [9]. Measurements shall
be made at Pmax and Pmin. The time slots measured shall be displayed or stored
for at least 100 complete cycles of the time slot power sequence for each

measurement.
P.ax = Power measured in subclause 4.1.2 (Static Power Level 0).
P..in = the lowest static level measured in subclause 4.1.2.
Pidie < Pmax -30 dB, or P, -30 dB

As a minimum, one time slot shall be tested on each TRX under test which is
not a dedicated BCCH.

4.1.3.3 Test environment

Normal.
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4.1.3.4 Conformance requirement

The output power of each time slot tested relative to time shall conform with
that illustrated in figure 1. The residual output power, if a time slot is not activated,
shall be maintained at, or below, the level of -30 dBc (300 kHz measurement

bandwidth).
Power (dB)

useful part
147 bits

Y

I e s e T S NN

7056/13 (542.8) 10 8 10 Time (us)

The 0 dB reference is equal to the power B, or B ..

Figure 1: Power/time mask for power ramping of normal bursts

4.1.4 Adjacent channel power

The modulation, wideband noise and power level switching spectra can
produce significant interference in the GSM900 and adjacent bands. The
requirements for adjacent channel emissions are tested in two separate tests which
intend to measure different sources of emission:

1. Continuous modulation spectrum and wideband noise;

2. Switching transients spectrum.

4.1.4.1 Spectrum due to modulation and wideband noise
4.1.4.1.1 Test purpose

To verify that the output RF spectrum due to modulation and wideband noise

does not exceed the specified levels for an individual transceiver.
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4.1.4.1.2 Test case

The system under test shall be tested with one TRX active or with the BTS
equipped with only one TRX, at three frequencies (B, M and T).

a. All time slots shall be set up to transmit full power modulated with a
pseudo-random bit sequence of encrypted bits apart from time slot 0 which shall be
set up to transmit at full power but may be modulated with normal BCCH data.
The pseudo-random bit sequence may be generated by another pseudo-random bit

sequence inserted before channel encoding in the BTS.

b. The power level (as used in table 1) shall be measured using the method of

subclause 4.1.2 for each power step to be tested.

c. Using a filter and video bandwidth of 30 kHz the power shall be measured
at the antenna connector on the carrier frequency. The measurement shall be gated
over 50 - 90% of the useful part of the time slot excluding midamble, and the
measured value over this part of the burst shall be averaged. The averaging shall be
over at least 200 time slots and only the active burst shall be included in the

averaging process.

d. Step c) shall be repeated with the following offsets above and below the
carrier frequency: 100, 200, 250, 400 kHz and 600 to 1800 kHz in steps of 200 kHz.

e. With all time slots at the same power level, step ¢) and d) shall be repeated

for all static power levels specified for the equipment (subclause 4.1.2).

f. With a filter and video bandwidth of 100 kHz and all time slots active, the
power shall be measured at the antenna connector for frequency offsets beyond
1800 kHz up to 2 MHz outside either side of the relevant TX band. This test shall
be made in a frequency scan mode, with a minimum sweep time of 75 ms and

averaged over 200 sweeps.

g. With all time slots at the same power level, step f) shall be repeated for all
static power levels specified for the equipment (subclause 4.1.2).

4.1.4.1.3 Test environment

Normal

4.1.4.1.4 Normal BTS conformance requirement

The test shall be performed for one TRX.
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For each static power step, the power measured in steps d) to g) of the test
cases shall not exceed the limits shown in table 1 for the power level measured in
step b), except where one or more of the following exceptions:

1. For a GSM900 BTS, if the limit according to table 1 is below -65 dBm, a
value of -65 dBm shall be used instead.

2. In the combined range 600 kHz to 6 MHz above and below the carrier
frequency, in up to three bands of 200 kHz width centred on a frequency which is
an integer multiple of 200 kHz, exceptions at up to -36 dBm are allowed.

3. Above 6 MHz offset from the carrier frequency, in up to 12 bands of
200 kHz width centred on a frequency which is an integer multiple of 200 kHz,
exceptions at up to -36 dBm are allowed.

Table 1: Continuous modulation spectrum - maximum limits for BTS

Maximum relative level (dB) at specified carrier
Power level, | offsets (kHz), using specified measurement (filter)
dBm bandwidths (kHz)

0 100 200 250 400 600 - 1800
> 43 0 | +0.5 -30 -33 -60 -70
41 0 | +0.5 -30 -33 -60 -68
39 0 | +0.5 -30 -33 -60 -66
37 0 | +0.5 -30 -33 -60 -64
35 0 | +0.5 -30 -33 -60 -62
<33 0 | +0.5 -30 -33 -60 -60

The limit values in table 1, at the listed offsets from carrier frequency (kHz),
are the ratio of the measured power to the measured power in step c) for the same
static power step.

For powers between those specified, linear interpolation should be applied.

4.1.4.1.5 Micro-BTS conformance requirement
The test shall be performed for one TRX.

For each static power step, the power measures in steps d and e of the test
case shall not exceed the limits shown in table 1 for the power level measured in
step b, except where one or more of the micro BTS exceptions and minimum
measurement levels applies.

For each static power step, the ratio of the power measured in steps fand g of
the test case to the power measured in step c¢ for the same static power step shall
not exceed -70 dB, except where one or more of the micro BTS exceptions and
minimum measurement levels applies.
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The following exceptions and minimum measurement levels shall apply for
the micro-BTS:

1. In the combined range 600 kHz to 6 MHz above and below the carrier
frequency, in up to three bands of 200 kHz width centred on a frequency which is
an integer multiple of 200 kHz, exceptions at up to -36 dBm are allowed.

2. Above 6 MHz offset from the carrier frequency, in up to 12 bands of
200 kHz width centred on a frequency which is an integer multiple of 200 kHz,
exceptions at up to -36 dBm are allowed.

3. If the limit as specified above is below the values in table 2, then the values
in the table shall be used instead.

Table 2: Continuous modulation spectrum - minimum levels for micro-BTS

Maximum spectrum due to modulation

Microcell BTS Power Class and noise in 100 kHz, dBm

M -59
M2 -64
Mz -69

4.1.4.2 Switching transients spectrum

4.1.4.2.1 Test purpose

To verify that the output RF spectrum due to switching transients does not
exceed the specified limits.

4.1.4.2.2 Test case
The Manufacturer shall declare how many TRXs the BTS supports:
1 TRX: The TRX shall be tested at B, M and T.

2 TRX: One shall be configured to support the BCCH and the second TRX
shall be activated and tested at B, M and T.

3 TRX: One shall be configured to support the BCCH and the other two shall
be activated and tested. Tests shall be performed on B, M and T and both TRXs
shall be tested on at least one frequency.

4 TRX or more: One shall be configured to support the BCCH and three
TRXs shall be tested, one on B, one on M and one on T.

If the TRX supporting the BCCH is physically different from the remaining
TRX(s), it shall also be tested on B, M and T.
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a. All active time slots shall be modulated with a pseudo-random bit sequence
apart from time slot 0 of the TRX supporting the BCCH which may be modulated
with normal data. The power shall be measured at the offsets listed below from one
of the carrier frequencies in the configuration with the test equipment parameters
below. The reference power for relative measurements is the power measured in a
bandwidth of at least 300 kHz for the TRX under test for the time slot in this test
with the highest power.

Resolution bandwidth: 30 kHz
Video bandwidth: 100 kHz
Zero frequency scan

Peak hold enabled

The following offsets from the carrier frequency shall be used: 400, 600,
1200, and 1800 kHz.

b. All timeslots of the TRX or TRXs under test shall be activated at the
highest level of static power control and the power measured as described in step a.
If synthesizer SFH is supported, the test shall be repeated for the TRX or TRXs
which are activated and which do not support the BCCH, with them hopping
between B, M and T.

c. All timeslots of the TRX or TRXs under test shall be activated at the lowest
level of static power control and the power measured as described in step a). If
synthesizer SFH 1is supported, the test shall be repeated for the TRX or TRXs
which are activated and which do not support the BCCH, with them hopping
between B, M and T.

d. Any active TRX which does not support the BCCH shall be configured
with alternate timeslots active at the highest level of static power control and the
remaining timeslots idle as illustrated in figure 2b and the power measured as
described in step a).

e. Any active TRX which does not support the BCCH shall be configured
with alternate timeslots active at the lowest level of static power control and the
remaining timeslots idle as illustrated in figure 2b and the power measured as
described in step a).

f. If the BTS supports dynamic downlink power control, any active TRX
which does not support the BCCH shall be configured with transitions between
timeslots active at the highest level of static power control and timeslots active at
the lowest available level of dynamic power control and idle timeslots, as
illustrated in figure 2a and the power measured as described in step a.
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Power
A
_ Static Power
Level
~ Pdmin
(Pidle)
—
0 1 2 3 4 5 6 7
timeslots

Pdmin = The lowest dynamic power step measured in subclause 4.1.2

Figure 2a: Power/time slot configuration (RF power control)
Power
A

Static Power
.......... Level

L (Pidle)

6 7
timeslots

Figure 2b: Power/time slot configuration (no RF power control)

4.1.4.2.3 Test environment.

Normal.

4.1.4.2.4 Conformance requirement

The power measured shall not exceed the limits shown in table 3, or -36 dBm,
whichever value is highest.

Table 3: Switching transients spectrum - maximum limits

Offset, kHz Power, dBc
400 -57
600 -67
1200 -74
1800 -74
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4.1.5 Spurious emissions from the transmitter antenna connector
The test conditions for conducted emissions are defined separately for the
BTS transmit band, and elsewhere.

4.1.5.1.1 Conducted spurious emissions from the transmitter antenna
connector, inside the BTS transmit band

4.1.5.1.2 Test purpose

This test measures spurious emissions from the BTS transmitter antenna
connector inside the BTS transmit band, while one transmitter is in operation.

4.1.5.1.3 Test case

The BTS shall be configured with one TRX active at its maximum output
power on all time slots. The test shall be performed at RF channels B, M and T.
Slow frequency hopping shall be disabled.

The transmitter antenna connector shall be connected to a spectrum analyser
or selective voltmeter with the same characteristic impedance. Peak hold shall be
enabled. The power shall be measured.

For frequencies with an offset of 1.8 MHz < f < 6 MHz from the carrier
frequency, and which fall within the BTS transmitter band:

The detecting device shall be configured with a resolution bandwidth of
30 kHz and a video bandwidth of approximately three times this value.

For frequencies with an offset of > 6 MHz from the carrier frequency, and
which fall within the BTS transmitter band:

The detecting device shall be configured with a resolution bandwidth of
100 kHz and a video bandwidth of approximately three times this value.

4.1.5.1.4 Test environment

Normal

4.1.5.1.5 Conformance requirement

The maximum power measured shall not exceed -36 dBm.

4.1.5.2 Conducted spurious emissions from the transmitter antenna connector,
outside the BTS transmit band

4.1.5.2.1 Test purpose

This test measures spurious emissions from the BTS transmitter antenna
connector outside the BTS transmit band, while the transmitters are in operation. It
also tests the intra-BTS intermodulation requirements outside the BTS transmit and
receive bands.

80



TCN 68 - 219: 2004

4.1.5.2.2 Test case

a. The BTS shall be configured with all transmitters active at their maximum
output power on all time slots. If a TRX is designated as being a dedicated BCCH,
it shall be allocated to RF channel M. All remaining TRXs shall be allocated in the
following order; first to RF channel B, then to T, then distributed as evenly as
possible throughout the BTS transmit band. Slow frequency hopping shall be
disabled.

b. The transmitter antenna connector shall be connected to a spectrum analyser
or selective voltmeter with the same characteristic impedance. The detecting device
shall be configured with a resolution and video bandwidth of 100 kHz. The
minimum sweep time shall be at least 75 ms and the response shall be averaged over
200 sweeps. The power shall be measured over the BTS receive band.

c. Step B shall be repeated for the band 1805 - 1880 MHz.

d. The BTS shall be configured as in step a except that each TRX which is not
a dedicated BCCH shall transmit on full power on alternate time slots. The active
timeslots should be the same for all TRXs. If slow frequency hopping is supported,
each TRX which is not a dedicated BCCH shall hop over the full range of
frequencies defined in step a. The detecting device shall be configured as defined
in table 4. Peak hold shall be enabled, and the video bandwidth shall be
approximately three times the resolution bandwidth. If this video bandwidth is not
available on the detecting device, it shall be the maximum available, and at least
1 MHz. The power shall be measured over those parts of the frequency range
100 kHz to 12.75 GHz which are outside the BTS transmit band.

Table 4: Spurious emissions measurements outside the transmit band

Frequency Band Frequency offset, MHz Resolution Bandwidth
100 kHz - 50 MHz 10 kHz
50 MHz - 500 MHz 100 kHz
500 MHz - 12.75 GHz and outside (offset from the edge of the
the relevant transmit band relevant transmit band)
>2 30 kHz
100 kHz
> 300 kHz
> 20 1 MHz
> 30 3 MHz

4.1.5.2.3 Test environment

Normal.
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4.1.5.2.4 Conformance requirement
1) The maximum power measured at step c shall not exceed -47 dBm
i1) The maximum power measured at step e shall not exceed:
-36 dBm for frequencies up to 1 GHz
-30 dBm for frequencies above 1 GHz

4.1.6 Intermodulation attenuation

4.1.6.1 Test purpose

To verify that the RF transmit equipment is able to restrict the generation of
signals in its non-linear elements caused by the presence of the RF output from the
transmitter and an interfering signal reaching the transmitter via its antenna to
below specified levels.

4.1.6.2 Test case
If SFH is supported by the BTS, it shall be disabled during this measurement.

The Manufacturer shall declare how many TRXs the BTS supports. The BTS
shall be configured with the maximum number of TRXs supported. The test shall
be performed for the number of TRXs and the frequencies defined in the
conformance requirement.

Only the TRX under test shall be active. All remaining TRXs shall be idle on
an ARFCN within the manufacturers declared operating band for the BTS.

The antenna output of the RF transmit equipment under test, including the
combiner, shall be connected to a coupling device, presenting to the RF
equipment a load with an impedance of 50 ohms. The manufacturer shall declare
the upper and lower frequency of operation for the transmitter; the frequency of
the test signal shall be within this band. The test signal shall be unmodulated and
the frequency shall be X MHz offset from the frequency of the RF transmit
equipment under test. The TRX under test shall be set to static power level zero
and the test signal power level shall be adjusted 30 dB below this value. The test
signals are illustrated in figure 3. The power level of the test signal shall be
measured at the antenna output end of the coaxial cable, when disconnected from
the RF transmit equipment and then correctly matched into 50 ohms. The antenna
output power of the RF transmit equipment shall be measured directly at the
antenna output terminal connected to an artificial antenna. Intermodulation
product frequencies in the TX and RX band shall be identified and measured
according to the following process.
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For the measurements in the RX band:

Use a measurement and filter bandwidth of 100 kHz, frequency scan mode,
averaged over 200 sweeps, with a sweep time of at least 75 ms. The frequency
offset X shall be chosen to cause the lowest order intermodulation product to fall in
the manufacturers declared RX band.

For measurements in the TX band:

The measurement shall be made for frequency offsets X of: 0.8 MHz,
2.0 MHz, 3.2 MHz, 6.2 MHz. The power of all third and fifth order
intermodulation products shall be measured. The method of measurement specified
below depends on the frequency offset of the intermodulation product from the
carrier frequency:

For measurements at frequency offsets from the active TRX of more than
6 MHz the peak power of any intermodulation components shall be measured with
a bandwidth of 300 kHz, zero frequency span, over a time slot period. This shall be
measured over sufficient time slots to ensure conformance according to
methodology.

For measurements at frequency offsets from the active TRX 1.8 MHz or less
the intermodulation product power shall be measured selectively using video
averaging over 50 to 90% of the useful part of the time slot excluding the
mid-amble. The averaging shall be over at least 200 time slots and only active
bursts shall be included in the averaging process. The RF and video filter
bandwidth of the measuring instrument shall be 30 kHz.

For measurements at frequency offsets in the range 1.8 to 6 MHz the
intermodulation product power shall be measured in a frequency scan mode, with a
minimum sweep time of 75 ms and averaged over 200 sweeps. The RF and video
filter bandwidth of the measuring instrument shall be 100 kHz.

4.1.6.3 Test environment
Normal.

The following tests shall be performed, depending on the number of TRXs
supported by the BTS:

1 TRX: The TRX shall be tested at B, M, and T.

2 TRX: One test shall be performed on B, M, and T. Each TRX shall be tested
at least once.

3 or more TRX: One TRX shall be tested at B, one at M and one at T.
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4.1.6.4 Conformance requirement

At frequencies offset from the wanted signal carrier frequency by more than
6 MHz and up to the edge of the relevant transmit band, the intermodulation
components measured shall not exceed -70 dBc or -36 dBm, whichever is the
higher. 1 in 100 time slot periods may fail the requirement by up to 10 dB.

At frequencies offset from the wanted signal carrier frequency of less than
6 MHz, the requirements are that specified in 4.1.4.1. The exceptions given in
subclause 4.1.4.1 also apply.

Power (dB)
A
A \
30dB
70 dB
Wanted signal
Interfere
Intermodulation
components
| -
fo fo+ xkHz f

Figure 3: Example of TX intermodulation attenuation

4.1.7 Intra base station system intermodulation attenuation
4.1.7.1 Test purpose

To verify that the level of intermodulation products produced inside the
relevant RX and TX band (due to the leakage of RF power between transmitters
when transmitters are combined to feed a single antenna, or are operating in close
vicinity of each other) do not exceed the specified limit.

4.1.7.2 Test case

If SFH is supported by the BTS, it shall be disabled during this measurement.

The BTS shall be configured with a full compliment of transceivers. Each RF
transmit equipment shall be operated at the maximum power specified (Static
Level 0) and with modulation applied.
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In the transmit band, the intermodulation components shall be measured at
frequency offsets above the uppermost and below the lowermost -carrier

frequencies.

All intermodulation product frequencies in the TX and RX band shall be

identified and measured according to the process below.
1. For the measurement in the RX band

The equipment shall be operated with ARFCNs such that the lowest order
intermodulation product falls into the receive band. The measurement shall be
carried out at the antenna connector of the BTS, using a frequency selective

instrument.
For measurements in the RX band the following is the test set up:
A filter and video bandwidth of 100 kHz.
Frequency scan mode.
Minimum sweep time of 75 ms and averaged over 200 sweeps.
2. For measurements in the TX band

The equipment shall be operated at equal and minimum frequency spacing

specified for the BTS configuration under test.

For frequency offsets from the active TRX of more than 6 MHz the peak
power of any intermodulation components shall be measured with a bandwidth of
300 kHz, zero frequency span, over a time slot period. This shall be measured over

sufficient time slots to ensure conformance according to methodology.

For frequency offsets from the active TRX 1.8 MHz or less the
intermodulation product power shall be measured selectively using video
averaging over 50 to 90% of the useful part of the time slot excluding the
mid-amble. The averaging shall be over at least 200 time slots and only active
bursts shall be included in the averaging process. The RF and video filter
bandwidth of the measuring instrument shall be 30 kHz.

For frequency offsets in the range 1.8 to 6 MHz the intermodulation product
power shall be measured in a frequency scan mode, with a minimum sweep time of
75 ms and averaged over 200 sweeps. The RF and video filter bandwidth of the

measuring instrument shall be 100 kHz.
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4.1.7.3 Test environment

Normal.

4.1.7.4 Conformance requirement

In the relevant transmit band, at offsets greater than 0.6 MHz and up to
6 MHz, the requirements are that specified in subclause 4.1.4.1 The exceptions
given there shall also apply.

At frequencies offset from the wanted signal carrier frequency by more than
6 MHz and up to the edge of the relevant transmit band, the intermodulation
components measured shall not exceed -70 dBc or -36 dBm, whichever is the
higher. 1 in 100 time slot periods may fail the requirement by up to 10 dB.

4.2. Receivers

All tests unless otherwise stated in this subclause shall be conducted on Base
Station Systems fitted with a full complement of Transceivers for the
configuration. The manufacturer shall provide appropriate logical or physical test
access to perform all test in this subclause. Measurements shall include any RX
multicoupler.

The tests in this subclause assume that the receiver is not equipped with
diversity. For receivers with diversity, the tests may be performed by applying the
specified signals to one of the receiver inputs, and terminating or disabling the
other(s). The tests and requirements are otherwise unchanged.

In all the relevant subclauses in this clause all Bit Error Ratio (BER), Residual
BER (RBER) and Frame Erasure Ratio (FER) measurements shall be carried out
according to the general rules for statistical.

4.2.1 Static reference sensitivity level

4.2.1.1 Test purpose

The static reference sensitivity level of the receiver is the level of signal at the
receiver input with a standard test signal at which the receiver will produce after
demodulation and channel decoding data with a Frame Erasure Ratio (FER),
Residual Bit Error Ratio (RBER) or Bit Error Ratio (BER) better than or equal to
that specified for a specific logical channel type under static propagation

conditions.
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4.2.1.2 Test case

The test shall be performed for the specified ARFCNs. As a minimum, one
time slot shall be tested on one TRX.

All TRXs in the BTS configuration shall be on and transmitting full power in
all time slots.

With slow frequency hopping disabled, a test signal with normal GSM
modulation shall be applied to the BTS RX antenna connector, with a power
specified in table 5, on a chosen time slot. The two adjacent time slots shall have a
level 50 dB above the time slot under test. The content of this signal shall allow the
receiver of the TRX under test to either be activated or to detect valid GSM signals
(as specified in the conformance requirement) on the adjacent timeslots for the
duration of the test. No signal should be applied during the remaining timeslots.

If Synthesizer Slow Frequency Hopping is supported by the BTS, the test
shall be repeated with the following changes:

a. The BTS shall be hopping over the maximum range and number of
ARFCNs possible for the test environment and which are available in the BTS

configuration.

b. The test signal should only be applied for the timeslot under test; no signal
should be applied during the remaining timeslots.

Table 5: Test signal input level for static reference sensitivity measurement

BTS type Test signal input level, dBm
GSM 900 -104

GSM900 micro-BTS M -97

GSM900 micro-BTS M, -92

GSM900 micro-BTS M3 -87

The input signal before channel encoding in the BSSTE shall be compared
with the signal which is obtained from the BTS receiver after channel decoding.

4.2.1.3 Test environment

Normal.

4.2.1.4 Conformance requirement

For tests with SFH disabled, the tests shall be performed at one ARFCN.
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For tests with SFH enabled, the tests shall be performed with the range of
hopping frequencies centred around RF channel M.

The error performance given in table 6 shall be met for TCH/FS channel
(FER and RBER for class Ib and class II bits).

For all tests where a signal is present on adjacent timeslots, the receiver of the
TRX under test shall be activated for the duration of the test on the adjacent time
slots. As a minimum, this shall include the automatic gain control (AGC) of the
receiver being operational on the adjacent timeslots.

Table 6: Static error performance limits at RX sensitivity level

Channel type FER BER RBER

SDCCH 0.10%

RACH 0.50%
TCH/F 9.6 - 1x10°
TCH/F 4.8

TCH/F 2.4

TCH/H 4.8 - 1x10°

TCH/H 2.4

TCHIFS 0.10 A % -
Class I, - - 0.40 A
Class Il - - 2.00 %

Note: The value of A may be between 1 and 1.6.

4.2.2 Multipath reference sensitivity level
4.2.2.1 Test purpose

The multipath reference sensitivity level of the receiver is the level of signal
at the receiver input with a standard test signal at which the receiver will produce
after demodulation and channel decoding data with a Frame Erasure Ratio (FER),
Residual Bit Error Ratio (RBER) or Bit Error Ratio (BER) better than or equal to
that specified for a specific logical channel type, under multipath propagation
conditions.

4.2.2.2 Test case
As a minimum, one time slot shall be tested on one TRX.

A test signal with normal GSM modulation shall be applied to the BTS RX
antenna connector through a Multipath Fading Simulator as described in annex
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B.1, on the chosen time slot. The average signal level at the receiver antenna
connector shall be as specified in table 7. This shall be measured by taking the
average of the logarithmic value over the useful part of the wanted burst over the
integration period appropriate for the logical channel type.

All TRXs in the BTS configuration shall be on and transmitting full power in

all time slots.

For tests with TUS50 (ideal SFH): The BTS shall be hopping over the
maximum range and number of ARFCNs possible for the test environment and

which are available in the BTS configuration.

For TU50 (no SFH), RA250 (no SFH) and HT100 (no SFH): If slow
frequency hopping is supported by the BTS, it shall be disabled. The test shall be
performed for the specified ARFCNs. A test signal with normal GSM modulation
shall also be applied to the RX antenna connector on the two adjacent time slots at
a static power level 50 dB above the average power level of the chosen time slot
over the useful part of the burst. The content of this signal shall allow the receiver
of the TRX under test to either be activated or to detect valid GSM signals (as
specified in the conformance requirement) on the adjacent timeslots for the
duration of the test.

Table 7: Test signal input level for multipath reference sensitivity measurements

BTS Type Test sig:ze;::s:gz iBnn;:ut level
GSM 900 -104
GSM900 micro-BTS M -97
GSM900 micro-BTS M; -92
GSM900 micro-BTS M3 -87

The input signal before channel encoding in the BSSTE shall be compared

with the signal which is obtained from the BTS receiver after channel decoding.

4.2.2.3 Test environment

Normal.

4.2.2.4 Conformance requirement
The error performance of TCH/FS shall be measured on RF channels B, M,
and T for propagation profile TU50 (no SFH). The receiver of the TRX under test
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shall also be activated on the adjacent timeslots. As a minimum, this shall include
the automatic gain control (AGC) of the receiver being operational on the adjacent
timeslots.

The error performance of each of the following logical channel types shall be

measured, each on one ARFCN, for the specified propagation profiles:

TCH/FS: TU 50, HT 100, RA 250
SDCCH: TU 50, HT 100, RA 250
TCH/F 9.6: HT 100, RA 250
TCH/F 4.8: HT 100, RA 250

The error performance given in table 8 shall be met for all combinations of

logical channel type, frequency and multipath propagation profile tested.

Table 8: Multipath error performance limits at RX sensitivity level

Error Error Ratios

Channel Type

Measure TU 50 RA 250 HT 100
SDCCH FER 13 % 8.0 % 12.0 %
RACH FER 13 % 12.0 % 13.0 %
TCHIF 9.6 BER 0.60 % 0.1% 0.7 %
TCH/F 4.8 BER 1x10* 1x10* 1x10*
TCHIF 2.4 BER 2x10* 1x10° 1x10°
TCHIF 4.8 BER 0.50 % 0.1% 0.7 %
TCH/F 2.4 BER 2x10* 1x10™ 1x10™
TCHIFS FER 6.0xA % 20xA% 7.0xA%
Loai Iy RBER 0.4xA% 02xA% 0.5xA%
Loai Il RBER 0.8 % 7.0% 9.0 %

Note: The value of A shall be between 1 and 1.6.

4.2.3 Reference interference level
4.2.3.1 Test purpose

The reference interference level is a measure of the capability of the receiver
to receive a wanted modulated signal without exceeding a given degradation due to
the presence of an unwanted modulated signal at the same carrier frequency (co-
channel interference) or at any adjacent carrier frequencies (adjacent channel

interference).
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4.2.3.2 Test case

If Slow Frequency Hopping (SFH) is supported by the BTS, it shall be
disabled during this measurement, except when performing tests using propagation
conditions with ideal SFH.

When SFH is used in the test, the BTS shall hop over the maximum range
and number of ARFCNs possible for the test environment and which are
available in the BTS configuration. If SFH is not supported, the test shall be
performed on the specified number of ARFCNs. As a minimum, one time slot
shall be tested on one TRX.

Two input signals shall be connected to the receiver via a combining network.
When testing each signal shall be connected through a Multipath Fading Simulator
(MFS), except in the cases of relative levels of +41 dB, where the interferer shall
be static. The two multipath fading propagation conditions shall be uncorrelated.

The referred power level for both signals shall be the average power into the
BTS RX antenna connector. This shall be measured by taking the average of the
logarithmic value over the useful part of the wanted burst over the integration
period appropriate for the logical channel type. The wanted signal shall have the
power level as defined in table 9. It shall have normal GSM modulation.

Table 9: Test signal average input level for reference interference
level measurements

BTS Type Test signal average input level to receiver, dBm
GSM 900 -84

GSM900 micro-BTS M =77

GSM900 micro-BTS M, -72

GSM900 micro-BTS M3 -67

The interfering signal shall be continuous and have GSM modulation of a
pseudo-random bitstream without midamble. For SFH this interferer shall consist of
either one signal which hops in synchronization with the time slot under test or a
number of fixed frequency signal sources. In the latter case the number of interfering
sources determines the number of frequencies over which the time slot under test
can hop in the test environment irrespective of the upper limit of the BTS.

The test shall be performed with frequency offsets of the interfering signal
from the wanted signal, for a relative level of interfering signal above the wanted
signal as specified in table 10. In the case of Slow Frequency Hopping (SFH) the
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interfering signal shall be on the same ARFCN as the wanted signal over the useful
part of the time slot burst. For offsets greater than 0 kHz only the multipath
propagation condition TUS50 (no SFH) need be tested.

Table 10: Co-channel and adjacent channel interference rejections

Interferers offset, kHz Relative level, dB Ratio
0 -9 Cllc

200 9 Clla1

400 41 Cllaz

Note: C/lIc: Cochannel interference ratio
C/1,;: First adjacent interference ratio
C/l2: Second adjacent interference ratio
C: A wanted signal at a power level of - 85 dBm.

All TRXs in the BTS configuration shall be on and transmitting full power in
all time slots.

The input signal before channel encoding in the BSSTE shall be compared
with the signal which is obtained from the BTS receiver after channel decoding.

4.2.3.3 Test environment

Normal.

4.2.3.4 Conformance requirement

1. Co-channel

The error performance shall be measured for TCH/FS channel (FER, class Ib
and class II), for TU50 propagation condition. If synthesizer SFH is supported by
the BTS, this shall be enabled, with the range of hopping frequencies centred
around RF channel M. If synthesizer SFH is not supported, this shall be tested on
one ARFCN channel.

With SFH disabled, the error performance for each of the following logical
channel types supported by the BTS shall be measured, each on one ARFCN, for
the specified propagation conditions:

TCH/FS: TU 1.50rTU 3
FACCH/F: TU 1.50r TU 3
SDCCH: TU1.50rTU 3
FCH/F 9.6: TU 1.5 or TU 3, TU 50
TCH/F 4.8: TU 1.5 or TU 3, TU 50
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2. 200 kHz offset

With SFH disabled, the error performance for each of the following logical
channel types supported by the BTS shall be measured, each on one ARFCN, for
the specified propagation conditions:

TCH/FS: TU 50
FACCH/F: TU 50
3. 400 kHz offset

With SFH disabled, the error performance for each of the following logical
channel types supported by the BTS shall be measured, each on RF channels B, M
and T, for the specified propagation conditions:

TCH/FS: TU 50

With SFH disabled, the error performance for each of the following logical
channel types supported by the BTS shall be measured, each on one ARFCN, for
the specified propagation profiles:

FACCH/F: TU 50

In all the above cases, the error performance given in table 11 and 12 shall be
met for all combinations of logical channel type, frequency of wanted signal,
frequency offset of interfering signal and multipath propagation condition tested.

The value of A in table 11 and 12 shall be in the range 1 to 1.6, and shall be
the same for both occurrences in each propagation condition; it may be different
for different propagation conditions.

Table 11: Multipath error performance limits at RX interference level

Channel Error Error ratios

type measure | TU3 (No SFH) TU3 (SFH) TU 50 RA 250
SDCCH FER 22 % 9.0 % 13 % 8.0 %
RACH FER 15 % 15 % 16 % 13 %
TCHIF 9.6 BER 8.0 % 0.30 % 0.80 % 0.20 %
TCH/F 4.8 BER 3.0 1.0x 10 1.0x10* | 1.0x10*
TCHIF 2.4 BER 3.0 1.0 x 10° 3.0x10° | 1.0x10°
TCHIF 4.8 BER 8.0 0.30 % 0.80 % 0.20 %
TCH/F 2.4 BER 4.0 1.0x 10 20x10* | 1.0x10"
TCH/FS FER 21A% 3.0A% 6.0A% 3.0A%
Loai Iy RBER 2.0/A% 0.20/A% 0.40/A% 0.20/A%
Loai Il RBER 4.0% 8.0% 8.0% 8.0%
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Table 12: Multipath error performance limits
at RX interference level offset 400 kHz

Error Error Ratios for the specified propagation Conditions
Channel type
measure TU 50 (no SFH)
FACCH/F FER 17.1
TCH/FS FER 10.2A
Loai Ib RBER 0.72A
Loai ll RBER 8.8

4.2.4 Blocking Characteristics
4.2.4.1 Test purpose

Blocking and spurious response rejection is a measure of the ability of a BTS
receiver to receive a wanted GSM modulated signal in the presence of an
interfering signal; the level of the interfering signal is higher for the test of

blocking than for spurious response.

4.2.4.2 Test case

The manufacturer shall declare any intermediate frequencies (IF1 to IFn) used
within the receiver, and the frequency of the local oscillator applied to the first

receiver mixer.
1. This measurement is carried out in three stages:

a. An optional preliminary test to identify frequencies of interfering signal

which require more detailed investigation.
b. Measurement of blocking performance.

c. Measurement of spurious response performance; this test need only be
performed at those frequencies of interfering signal at which the

specification for blocking is not met.

2. The BTS shall be configured to operate as close to the centre of the band as
is possible. If Slow frequency hopping is supported by the BTS, it shall be disabled

during these measurements.

3. The two RF signals shall be fed into the receiver antenna connector of the

BTS using a combining network. The wanted signal shall be at the operating
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frequency of the receiver, shall be modulated with normal GSM modulation, and
shall be at a level as specified in table 13. The measurement is only performed

under static propagation conditions.

Table 13: Power level of wanted signal for test of blocking characteristics

BTS Type Power level of Wanted Signal, dBm
GSM 900 -101
GSM900 micro-BTS My -94
GSM900 micro-BTS M, -89
GSM900 micro-BTS M3 -84

Preliminary test

4. This optional test may be performed to reduce the number of measurements
required in step 8. If it is performed, this shall be at the frequencies specified

below.

5. The test shall be performed for an interfering signal at all frequencies
which are integer multiples of 200 kHz, and which fall within one or more of the
frequency ranges listed below, but excluding frequencies which exceed 12.75 GHz

or are less than 600 kHz from the wanted signal:
a. From 790 MHz to 1015 MHz.
b. From FL, - (IF; + IF, +... + IF, + 12,5 MHz) to
FL + (IF; + IF; +... + IF,;, + 12,5 MHz)
c. From IF, - 400 kHz to1 IF; + 400 kHz
d. All of the ranges
mFL, - IF; - 200 kHz to mFL, - IF; + 200 kHz
and mFL, + IF,; - 200 kHz to mFL, + IF; + 200 kHz
e. All integer multiples of 10 MHz
Where:
FL, is the frequency of the local oscillator applied to the first receiver mixer.
IF, - IF,, are the n intermediate frequencies.

m is all positive integers.
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To reduce test time, a shortened test procedure may be used, with an upper

limit of measurement of 4 GHz.

6. The interfering signal shall be frequency modulated with a modulation
frequency of 2 kHz and a peak deviation of £100 kHz.

7. For separations between the wanted and interfering signals: <45 MHz.

The level of the interfering signal at the receiver input shall be: -3 dBm.

For greater separations, the level of the interfering signal shall be +10 dBm.

The Residual Bit Error Ratio (RBER) for the TCH/FS channel using class 11
bits shall be measured. All frequencies at which the RBER exceeds 10% shall be

recorded.

Blocking test

8. If the preliminary test has been performed, this test shall be performed at all
frequencies which have been recorded at step 7. If the preliminary test has not been
performed, this test shall be performed at all frequencies specified in step 5. The
interfering signal shall be unmodulated, and shall have a level at the receiver input

as specified in table 14.

9. The RBER for the TCH/FS channel using class II bits shall be measured.
All frequencies at which the RBER exceeds 2.0% shall be recorded.

For this test, in band frequencies are defined as follows:

870 to 925 MHz.

Table 14: Level of interfering signal for blocking

Frequency band Level of interfering signal, dBm
BTS M M. Ms
In band:
fo + 600 kHz -26 -31 -26 -21
800 kHz </ f - fol < 3 MHz -16 | -21 | -16 -11
3 MHz <[ f-f -13 | -21 | -16 -11
Out of band:
8 8 8 8

Note: fo is the frequency of the wanted signal

The blocking level in the band 925 MHz to 935 MHz is relaxed to 0 dBm.
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Spurious response

10. This test shall be performed at all frequencies which have been recorded at
step 9. The interfering signal shall be unmodulated, and shall have a level of - 43 dBm.

11. The RBER for TCH/FS channel using class II bits shall be measured.

4.2.4.3 Test Environment
Normal
One TRX shall be tested.

4.2.4.4 Conformance requirement

For step 9) (blocking), the recorded frequencies shall meet all of the following
requirements:

a. For measurement frequencies which are: 45 MHz or less from the wanted
signal, the total number does not exceed six.

b. For measurement frequencies which are: 45 MHz or less from the wanted
signal, no more than three are consecutive.

c. For measurement frequencies which are: more than 45 MHz from the
wanted signal, the total number does not exceed twenty four.

d. For measurement frequencies which are: more than 45 MHz below the
wanted signal, no more than three are consecutive.

For step 11) (spurious response), the RBER shall never exceed 2.0%.

4.2.5 Intermodulation characteristics
4.2.5.1 Test purpose

This test measures the linearity of the receiver RF parts. It expresses the
capability of the receiver to receive a wanted modulated signal without exceeding a

given degradation due to the presence of two or more unwanted signals with a
specific frequency relationship to the wanted signal frequency.

4.2.5.2 Test case

If SFH is supported by the BTS, it shall be disabled during this measurement.
The measurement is performed only under static conditions for the TCH/FS using
class II bits. The measurement shall be performed for the radio frequency channels
B, M and T. As a minimum, one time slot shall be tested on one TRX to be tested.

Three signals shall be applied to the receiver via a combining network. The
powers of the signals are measured at the receiver antenna connector.
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The wanted signal shall have normal GSM modulation originating from the

BSSTE and have a power level as defined in table 15.

sequence, and shall be 1.6 MHz above the wanted signal frequency. During the
useful part of the burst of the wanted signal, the modulation of this interfering
signal shall be any 148-bits subsequent of the 511-bits sequence, defined in CCITT

The second signal is an interfering signal, modulated by a pseudo-random bit

Recommendation O.153 fascicle IV.4, and the power shall be -43 dBm.

Note:

This signal can be a continuous signal modulated by the 511-bits sequence. The third
signal is an interfering signal and shall be unmodulated. It shall be 800 kHz above the wanted

signal frequency, and the power shall be -43 dBm.
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The various signals are illustrated in figure 4.
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Figure 4: Example of RX intermodulation rejection

Table 15: Wanted signal level for testing of Intermodulation Characteristics

BTS Type Power level of Wanted Signal, dBm
GSM 900 -101
GSM900 micro-BTS My -94
GSM900 micro-BTS M, -89
GSM900 micro-BTS M3 -84
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The unprotected class II bits obtained from the BTS receiver after channel
decoding and before any extrapolation shall be compared with the unprotected
class II bits originating from the BSSTE.

The RBER of the TCH/FS class II bits shall be measured.

The measurement shall be repeated with the unwanted signal frequencies
below the carrier frequency of the wanted signal.

4.2.5.3 Test environment

Normal

One TRX shall be tested.

4.2.5.4 Conformance requirement

The RBER of TCH/FS Class II shall not exceed 2.0 %.
4.2.6 AM suppression

4.2.6.1 Test purpose

AM suppression is a measure of the ability of a BTS receiver to receive a
wanted GSM modulated signal without exceeding a given degradation due to the
presence of an unwanted modulated signal.

4.2.6.2 Test case

This test shall be performed at any one ARFCN on one TRX. If Slow
Frequency Hopping (SFH) is supported by the BTS, it shall be disabled during this
measurement. The measurement is performed only under static conditions.

The wanted signal shall have normal GSM modulation with a power level as
defined in table 16.

Table 16: Test signal input level

BTS Type Test signal Input Level to receiver, dBm
GSM 900 -101
GSM900 micro-BTS M -94
GSM900 micro-BTS M; -89
GSM900 micro-BTS M3 -84

The interfering signal is modulated according to GSM characteristics (with or
without a midamble) with a pseudo random bit sequence of at least 511 bits length.
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Its frequency (f) shall be in the relevant receive band, at least 6 MHz
separated from the ARFCN under test. Frequency f is an integer multiple of
200 kHz and at least 2 ARFCNs separated from any identified spurious response in
step 9 of the test case in subclause 4.2.4.

The interferer shall have one timeslot active, meeting the power/time mask of
figure 1. The transmitted bursts shall be synchronized to but delayed in time
between 61 and 86 bit periods relative to the bursts of the wanted signal. The mean
level of the interferer over the useful part of the burst is defined in table 17.

Table 17: Interfering signal level

Power level, dBm
BTS M M2 Ms
-31 -34 -29 -24

The two input signals shall be connected to the receiver via a combining
network. The referred power level for both signals shall be the power into the BTS
RX antenna connector.

Note:

When testing this requirement, a notch filter may be necessary to ensure that the co
channel performance of the receiver is not compromised.
4.2.6.3 Test environment

Normal

4.2.6.4 Conformance requirement

For a TCH/FS the RBER of class II, class Ib and the FER the error
performance shall not exceed the values given in table 6.

4.2.7 Spurious emissions from the receiver antenna connector

4.2.77.1 Test purpose

Spurious emissions are emissions at frequencies other than those of the BTS
transmitter ARFCNs and adjacent frequencies. This test measures spurious
emissions from the BTS receiver antenna connector.

4.2.7.2 Test case

The transmitter shall be configured with one TRX active. It shall be allocated
to RF Channel M and shall transmit at full power on all time slots.
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For a BTS equipped with diversity, the requirements of this subclause apply

to each receiver antenna connector.

For a BTS equipped with a duplexer, and with only a single antenna
connector for both transmitter and receiver the requirements of subclause 4.1.5
shall apply to this port, and this test need not be performed.

The receiver antenna connector shall be connected to a spectrum analyser or
selective voltmeter with the same characteristic impedance.

The detecting device shall be configured as defined in table 18. Peak hold
shall be enabled, and the video bandwidth shall be approximately three times the
resolution bandwidth. If this bandwidth is not available on the detecting device, it
shall be the maximum available, and at least 1 MHz.

The power shall be measured over the frequency ranges specified in table 18.

Table 18: Measurement conditions for Conducted Emissions

from the Receiver Antenna Connector

Resolution
Frequency band Frequency offset bandwidth
100 kHz - 50 MHz 10 kHz
50 MHz - 500 MHz 100 kHz
500 MHz — 12.75 GHz (offset from the edge of the relevant transmit
and outside the relevant transmit band)
band >2 MHz 30 kHz
>5MHz 100 kHz
>10 MHz 300 kHz
> 20 MHz 1 MHz
> 30 MHz 3 MHz
Inside the relevant transmit band (offset from the transmit carrier frequency)
> 1.8 MHz 30 kHz
> 6 MHz 100 kHz

4.2.7.3 Test environment

Normal.

4.2.7.4 Conformance requirement
The measured power shall not exceed:
-57 dBm for all frequencies up to 1 GHz.
-47 dBm for all frequencies above 1 GHz.
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4.3. Radiated spurious emissions

4.3.1. Test purpose

This test measures radiated spurious emissions from the BTS cabinet,
including emissions due to the transmitters.

4.3.2. Test case

a. A test site fulfilling the requirements of ETS 300 113 shall be used. The
BTS shall be placed on a non-conducting support and shall be operated from a
power source via an RF filter to avoid radiation from the power leads. The method
of ETS 300 113 shall be used, except in any case where it conflicts with this
standard.

Radiation of any spurious components shall be detected by the test antenna
and measuring receiver (e.g. a spectrum analyser). At each frequency at which a
component is detected, the BTS shall be rotated and the height of the test antenna
adjusted to obtain maximum response, and the effective radiated power of that
component determined by a substitution measurement. The measurement shall be
repeated with the test antenna in the orthogonal polarization plane.

b. The BTS shall be configured with one transmitter active, at its maximum
output power on all time slots, on the specified ARFCNs. Slow frequency hopping
shall be disabled.

c. The measuring receiver shall be configured with a resolution bandwidth of
30 kHz and a video bandwidth of approximately three times this value. Peak hold
shall be enabled. The received power shall be measured for frequencies with an
offset of 1.8 MHz < f < 6 MHz from the carrier frequency, and which fall within
the BTS transmitter band.

At each frequency at which a component is detected, the maximum effective
radiated power of that component shall be determined, as described in step a.

d. The measuring receiver shall be configured with a resolution bandwidth of
100 kHz and a video bandwidth of approximately three times this value. Peak hold
shall be enabled. The received power shall be measured for frequencies with an
offset of > 6 MHz from the carrier frequency, and which fall within the BTS
transmitter band.

At each frequency at which a component is detected, the maximum effective
radiated power of that component shall be determined, as described in step a.
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e. The BTS shall be configured with all transmitters active at their maximum
output power on all time slots. If a TRX is designated as being a dedicated BCCH, it
shall be allocated to RF channel M. All remaining TRXs shall be allocated in the
following order; first to RF channel B, then to T, then distributed as evenly as possible
throughout the BTS transmit band. Slow frequency hopping shall be disabled.

The measuring receiver shall be configured as defined in table 19. Peak hold
shall be enabled, and the video bandwidth shall be approximately three times the
resolution bandwidth. If this video bandwidth is not available on the measuring
receiver, it shall be the maximum available, and at least 1 MHz. The received
power shall be measured over the frequency range 30 MHz to 4 GHz, excluding
the BTS transmitter band.

Table 19: Spurious Emissions Measurements outside the transmit band

Frequency band Frequency offset Resolution bandwidth
30 kHz - 50 MHz 10 kHz
50 MHz - 500 MHz 100 kHz
500 MHz - 4 GHz and outside (offset from the edge

the relevant transmit band of the relevant
transmit band)

2 2 MHz 30 kHz

> 5 MHz 100 kHz

>10 MHz 300 kHz

> 20 MHz 1 MHz

> 30 MHz 3 MHz

At each frequency at which a component is detected, the maximum effective
radiated power of that component shall be determined, as described in step a.

4.3.3. Test environment
Normal.

Inside the TX band: The test shall be performed with the TRX active on one
ARFCN.

Outside the TX band: The test shall be performed once.

4.3.4. Conformance requirement
a. The power measured at steps c¢) and d) shall not exceed -36 dBm.
b. The power measured at step e) shall not exceed:
-36 dBm for frequencies up to 1 GHz.
-30 dBm for frequencies above 1 GHz.
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ANNEX A
(Normative)
MEASUREMENT ARRANGEMENTS

- This annex describes the test set-up for conformance requirements for Base
Station Systems.

- The BSSTE functionally carries out all tests described in this equipment
specification.

A.1. Test set-up for intermodulation attenuation
A.l1.1. RX-Band, Figure A.1

Duplex-Filter
c | H _
oupler i —~—
BTS up —><_ Spectrum
i analyser
BTS-RX band
/ N\ :|  BTS-TX band
E <
TN
_—_
< i
BTS-TX frequency 1 1 essssssesssssesssessesssssesea el
Attenuator Attenuator
Cable Cable
Signal l> %
Generator| | | —<=
BTS-TX band
50Q2 5002

Figure A.1: Measurement arrangement
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A.1.2 Outside RX Band, Figure A.2

BTS Coupler
 Tx e SPECIUM
AR analyser
Attenuator
/ N\ Cable
Rx
] —
Generator | —~—
frequency | <
Attenuator
Cable
Signal l>
Generator BTS-TX band
500
Figure A.2: Measurement arrangement
A.2. Test set-up for Intra BTS intermodulation attenuation
A.2.1. RX-Band, Figure A.3
Duplex-Filter
_<
TN
i —_—_ Spectrum
BTS Attenuator analyser
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TX [
5 BTS-TX band
Attenuator
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Figure A.3: Measurement arrangement
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A.2.2. TX-Band, Figure A.4
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ANNEX B
(Normative)
GENERAL TEST CONDITIONS AND DECLARATIONS

The requirements of this clause apply to all tests in this standard.

The general conditions during the tests should be according to the relevant
parts of ETR 027 [14] with the exceptions and additions defined in the
individual tests.

Many of the tests in this standard measure a parameter relative to a value
which i1s not fully specified in the GSM specifications. For these tests, the
conformance requirement is determined relative to a nominal value specified by
the manufacturer.

Certain functions of a BTS are optional in the GSM specifications.

When specified in a test, the manufacturer shall declare the nominal value of a
parameter, or whether an option is supported.

B. 1. Output power and determination of power class

The manufacturer shall declare the rated maximum power per TRX. For a
micro-BTS, this shall be specified at the antenna connector. For a normal BTS, it
shall be stated whether this is specified at the input to the combiner or at the
antenna connector of the BTS.

For a micro-BTS, the class of the micro-BTS shall be determined from the
declared maximum power, according to table B.1.

Table B.1: Definition of micro-BTS power classes

TRX power class Micro-BTS Maximum output power
M (> 19) - 24 dBm
Ma (> 14) - 19 dBm
Ms (>9)-14 dBm

Note:

For a normal BTS, the TRX power class can be determined from the manufacturers declared
output power per TRX measured at the input to the combiner, according to the tables of TRX
power classes in ETS 300 577 [7]. The test requirements for a normal BTS do not vary in this
[ETS] with TRX power classes. The definition of TRX power class only relates to the declared
power per TRX and does not impose any requirement on the measured output power of the BTS.
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B.2. Specified frequency range
The manufacturer shall declare the frequency range supported by the BTS.

Many tests in this standard are performed with appropriate frequencies in the
bottom, middle and top of the operating frequency band of the BTS. These are
denoted as RF channels B (bottom), M (middle) and T (top).

When a test is performed by a test laboratory, the ARFCNs to be used for RF
channels B, M and T shall be specified by the laboratory. The laboratory may
consult with operators, the manufacturer or other bodies.

When a test is performed by a manufacturer, the ARFCNs to be used for RF
channels B, M and T may be specified by an operator.

B.3. Frequency hopping

The Manufacturer shall declare whether the BTS supports Slow Frequency
Hopping (SFH) and if yes, which basic implementation or implementations is
supported. If SFH is supported the BTS shall be able to switch to any frequency in
the GSM band allocated to this BTS on a time slot per time slot basis.

Two basic implementations of SFH are possible:

a. Baseband frequency hopping: frequency hopping is done by multiplexing
the data of the logical channels to different TRXs according to the hopping
scheme. The TRXs are fixed tuned to a dedicated ARFCN.

b. Synthesizer frequency hopping: frequency hopping is done by tuning the
TRX on a timeslot per timeslot basis. The logical channels are dedicated to a
hopping TRX.

The detailed description of the frequency hopping scheme is described in
GSM 05.02.

B.4. RF power control

RF power control functions ("dynamic power control") may optionally be
implemented in GSM BTS according to GSM 05.08 as an operator choice. If
implemented, the BTS shall be able to hop between any defined power level on a
time slot per time slot basis.

B.5. Downlink discontinuous transmission (DTX)

Downlink discontinuous transmission (DTX), as defined in the GSM 06-
series of specifications for full-rate speech channels and in GSM 04.22 and GSM
08.20 for non-transparent data, may optionally be implemented in the downlink
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BTS (transmitter) as an operator choice. All requirements in this standard, unless
otherwise stated, apply whether downlink DTX is used or not.

B.6. Test environments

B.6.1 Normal test environment

When a normal test environment is specified for a test, the test should be
performed under any combination of conditions between the minimum and

maximum limits stated in table B.2.

Table B.2: Limits of conditions for Normal Test Environment

Condition Minimum Maximum
Barometric pressure 86 kPa 106 kPa
Temperature 15°C 30°C
Relative Humidity 20% 85%
Power supply Nominal, as declared by the manufacturer
Vibration Negligible

B.6.2 Extreme test environment
The manufacturer shall declare one of the following:

a. The equipment class for the equipment under test, as defined in ETS 300
019-1-3 (Classification of environmental conditions, Stationary use at weather
protected locations).

b. The equipment class for the equipment under test, as defined in ETS 300
019-1-4 (Classification of environmental conditions, Stationary use at non-weather
protected locations).

c. For equipment that does not comply to an ETS 300 019-1 [11] class, the
relevant classes from IEC 721 [13] documentation for Temperature, Humidity and
Vibration shall be declared.

Note:

Reduced functionality for conditions that fall out side of the standard operational
conditions are not tested in this standard. These may be stated and tested separately.
B.6.2.1 Extreme temperature

When an extreme temperature test environment is specified for a test, the test
shall be performed at the standard minimum and maximum operating temperatures
defined by the manufacturer's declaration for the equipment under test.
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Minimum temperature:

The test shall be performed with the environmental test equipment and
methods of inducing the required environmental phenomena into the equipment,
conforming to the test procedure of IEC 68-2-1 [12], Environmental Testing, Part
2. The equipment shall be maintained at the stabilized condition for the duration of
the test sequence.

Maximum temperature:

The test shall be performed with the environmental test equipment and
methods of inducing the required environmental phenomena in to the equipment,
conforming to the test procedure of IEC 68-2-2 [12] Part 2. The equipment shall be
maintained at the stabilized condition for the duration of the test sequence.

B.6.3 Vibration

When vibration conditions are specified for a test, the test shall be performed
while the equipment is subjected to a vibration sequence as defined by the
manufacturers declaration for the equipment under test. This shall use the
environmental test equipment and methods of inducing the required environmental

phenomena in to the equipment, conforming to the test procedure of IEC 68-
2-6 [12], Part 2.

B.6.4 Power supply

When extreme power supply conditions are specified for a test, the test shall
be performed at the standard upper and lower limits of operating voltage defined
by the manufacturer's declaration for the equipment under test.

Upper voltage limit

The equipment shall be supplied with a voltage equal to the upper limit
declared by the manufacturer (as measured at the input terminals to the
equipment). The tests shall be carried out at a steady state minimum and maximum

limit declared by the manufacturer for the equipment, to the methods described in
IEC 68-2-1 [12] and IEC 68-2-2.

Lower voltage limit

The equipment shall be supplied with a voltage equal to the lower limit
declared by the manufacturer (as measured at the input terminals to the
equipment). The tests shall be carried out at a steady state minimum and maximum
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limit declared by the manufacturer for the equipment, to the methods described in
IEC 68-2-1 [12] IEC 68-2-2 [12].

B.7 Acceptable uncertainty of measurement equipment

The maximum acceptable uncertainty of measurement equipment is specified
separately for each test, where appropriate. The measurement equipment shall
enable the stimulus signals in the test case to be adjusted to within the specified
tolerance, and the conformance requirement to be measured with an uncertainty
not exceeding the specified values. All tolerances and uncertainties are absolute
values, unless otherwise stated.

Subclause B.6, Test environments:
Pressure +5 kPa
Temperature +2 degrees

Relative Humidity +5 %

DC Voltage 1.0 %
AC Voltage +1.5%
Vibration 10 %

Vibration frequency 0.1 Hz.
Transmitter
Subclause 4.1.1, Phase error and mean frequency error:
Conformance requirement:
Frequency +10 Hz
Phase 1.5 degree rms
5 degrees peak
Subclause 4.1.2, Mean transmitted RF carrier power:
Conformance requirement:
RF power, for static power step 0 +1.0dB
Relative RF Power, for other power steps +0.7 dB

Subclause 4.1.3, Transmitted RF carrier power versus time:
Conformance requirement

RF power (0 dB reference) +1.0dB
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RF power relative to 0 dB reference +1.0dB
Subclause 4.1.4.1, Spectrum due to modulation and wideband noise:
Conformance requirement

RF power (absolute limit values) +1.0dB

Note I:

This may require calibration of the power levels corresponding to the limit values.

Relative RF power:

Offset from carrier, MHz Power difference, dB | Uncertainty of relative Power, dB
&f <0.1 MHz All +0.5dB

0.1 MHz < 6f < 1.8 MHz <50dB +0.7dB

0.1 MHz < 6f < 1.8 MHz > 50 dB +1.5dB
> 1.8 MHz All +2.0dB

Subclause 4.1.4.2 Switching transients spectrum:
Conformance requirement:
RF power: +1.5dB
Relative RF power:
Power difference < 50 dB +0.7 dB
Power difference > 50 dB +1.5dB

Subclause 4.1.5.1, Conducted spurious emissions from the transmitter antenna

connector, inside the BTS transmit band:
Conformance requirement:
RF power: .*1.5dB

Subclause 4.1.5.2, Conducted spurious emissions from the transmitter antenna

connector, outside the BTS transmit band:

Conformance requirement:
Conformance requirement 1) (in the receive band of the BTS):

RF power +3 dB
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Conformance requirements ii)

RF power:
f<2 GHz +1.5dB
2 GHz<f<4 GHz +2.0 dB
f>4 GHz +4.0 dB

Subclause 4.1.6, Intermodulation attenuation and Subclause 4.1.7, Intra base
station system intermodulation attenuation:

Test case:

Relative RF power (of injected signal): +1.5dB
Conformance requirement (outside RX band):

RF power; absolute limit values +1.5dB

RF power, relative measurements +2.0 dB
Conformance requirement (inside RX band):

RF power; absolute limit values +4 dB -3 dB
Note 2:
The positive limit for uncertainty is greater than the negative limit because the
measurement result can be increased (but not decreased) due to intermodulation products within
the measurement apparatus.

Receiver

Where a measurement uncertainty of +5 dB -0 dB is specified for an input
signal, the measured value of the input signal should be increased by an amount
equal to the uncertainty with which it can be measured. This will ensure that the
true value of the input signal is not below the specified nominal.

Subclause 4.2.1, Static reference sensitivity level:
Test case:
RF power +1.0dB
Relative RF power (adjacent timeslots) 3.0 dB
Subclause 4.2.2, Multipath reference sensitivity level:
Test case:

RF power +1.5dB
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Relative RF power +3.0 dB
Subclause 4.2.3, Reference interference level:
Test case:

RF power +5-0dB

Relative RF power +1.0 dB
Note 3:

The measurement uncertainty for a faded (multipath) input signal may depend on the time
taken to average the power of the b signal from the fader. It may be possible to reduce the
measurement time by measuring the power with the fader set to the same class of fade profile,
but with an increased fade rate.

Subclause 4.2.4, Blocking characteristics:

Test case:
RF power, wanted signal +1.0 dB
RF power, interfering signal;
f<2 GHz +0.7 dB
2 GHz <f<4 GHz +1.5dB
f>4 GHz +3.0 dB
Subclause 4.2.5, Intermodulation characteristics and subclause 4.2.6 AM
suppression:
Test case:
RF power, wanted signal +1.0 dB

RF power, interfering signals +0.7 dB
Subclause 4.2.7, Spurious emissions from the receiver antenna connector:

Conformance requirement:

RF power;
f<2 GHz +1.5dB
2GHz<f<4GHz +2.0 dB
f>4 GHz +4.0 dB

Subclause 4.3, Radiated spurious emissions:
Conformance requirement:

RF power; ~+6.0dB
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B.8 Interpretation of measurement results

The measurement value related to the corresponding limit shall be used to

decide whether an equipment meets a requirement in this standard.

The measurement uncertainty for the measurement of each parameter shall be
included in the test report.

The recorded value for the measurement uncertainty shall be, for each
measurement, equal to or lower than the appropriate figure in subclause 7 of this

annex.
Note: This procedure is recommended in ETR 028 [15].

If the measurement apparatus for a test is known to have a measurement
uncertainty greater than that specified in subclause 7, it is still permitted to use this

apparatus provided that an adjustment is made to the measured value as follows:

The adjustment is made by subtracting the modulus of the specified
measurement uncertainty in subclause 7 from the measurement uncertainty of the
apparatus. The measured value is then increased or decreased by the result of the

subtraction, whichever 1s most unfavourable in relation to the limit.

B.9. Selection of configurations for testing

Most tests in this standard are only performed for a subset of the possible

combinations of test conditions. For instance:
- Not all TRXs in the configuration may be specified to be tested.
- Only one RF channel may be specified to be tested.
- Only one timeslot may be specified to be tested.

When a test is performed by a test laboratory, the choice of which
combinations are to be tested shall be specified by the laboratory. The laboratory

may consult with operators, the manufacturer or other bodies.

When a test is performed by a manufacturer, the choice of which
combinations are to be tested may be specified by an operator.

B.10. BTS Configurations

This standard has been written to specify tests for the standard configurations
of BTS which have been assumed in GSM requirements specifications, In
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particular GSM 05.01, 05.02 and 05.05. However, there are other configurations of
BTS which comply with these specifications, but for which the application of these
specifications is not fully defined. For some such configurations there may be
alternate ways to apply the requirements of this specification to testing of the
configuration, or some variation in the test method may be necessary. It may
therefore be necessary for the parties to the testing to reach agreement over the
method of testing in advance.

Where alternative interpretations of this specification are possible for a BTS
configuration under test, the interpretation which has been adopted in performing
the test shall be recorded with the test results.

Where variation in the test method within this standard has been necessary to
enable a BTS configuration to be tested, the variation in the test method which has
been made in performing the test shall be recorded with the test results. Where
possible, agreement should be reached in advance about the nature of such a
variation with any party who will later receive the test results.

B.10.1. Receiver diversity

1) For the tests in clause 4.2, the specified test signals may be applied to one
receiver antenna connector, with the remaining receiver antenna connectors being
terminated with 50 ohms. or

i1) For the tests in clause 4.2, the specified test signals may be simultaneously
applied to each of the receiver antenna connectors.

B.10.2. Duplexers

The requirements of this standard shall be met with a duplexer fitted, if a
duplexer is supplied as part of the BTS. If the duplexer is supplied as an option by
the manufacturer, sufficient tests should be repeated with and without the duplexer
fitted to verify that the BTS meets the requirements of this standard in both cases.

The following tests should be performed with the duplexer fitted, and without
it fitted if this is an option:

1. Subclause 4.1.2, Mean transmitted RF power, for the highest static power
step only, if this is measured at the antenna connector.

2. Subclause 4.1.5.2, Conducted spurious emissions from the transmitter
antenna connector; outside the BTS transmit band.

3. Subclause 4.1.7, Intra base station system intermodulation attenuation.
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4. Subclause 4.2.2, Multipath reference sensitivity; the ARFCNs should be
selected to minimize intermodulation products from the transmitters falling in
receive channels.

The remaining tests may be performed with or without the duplexer fitted.

Note 1: When performing receiver tests with a duplexer fitted, it is important to ensure that
the output from the transmitters does not affect the test apparatus. This can be achieved using a
combination of attenuators, isolators and filters.

Note 2: When duplexers are used, intermodulation products will be generated, not only in
the duplexer but also in the antenna system. The intermodulation products generated in the
antenna system are not controlled by standard specifications, and may degrade during operation
(e.g. due to moisture ingress). Therefore, to ensure continued satisfactory operation of a BTS, an
operator will normally select ARFCNs to minimize intermodulation products falling on receive
channels.

B.10.3. Power supply options

If the BTS 1is supplied with a number of different power supply
configurations, it may not be necessary to test RF parameters for each of the power
supply options, provided that it can be demonstrated that the range of conditions
over which the equipment is tested is at least as great as the range of conditions
due to any of the power supply configurations.

This applies particularly if a BTS contains a DC rail which can be supplied
either externally or from an internal mains power supply. In this case, the
conditions of extreme power supply for the mains power supply options can be
tested by testing only the external DC supply option. The range of DC input
voltages for the test should be sufficient to verify the performance with any of the
power supplies, over its range of operating conditions within the BTS, including
variation of mains input voltage, temperature and output current.

B.10.4. Ancillary RF amplifiers

Ancillary RF amplifier: a piece of equipment, which when connected by RF
coaxial cables to the BTS, has the primary function to provide amplification
between the transmit and/or receive antenna connector of a BTS and an antenna
without requiring any control signal to fullfil its amplifying function.

The requirements of this standard shall be met with the ancillary RF amplifier
fitted. At tests according to clause 4.1 and 4.2 for TX and RX respectively, the
ancillary amplifier is connected to the BTS by a connecting network (including any
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cable(s), attenuator(s), etc.) with applicable loss to make sure the appropriate
operating conditions of the ancillary amplifier and the BTS. The applicable
connecting network loss range is declared by the manufacturer. Other
characteristics and the temperature dependence of the attenuation of the connecting
network are neglected. The actual attenuation value of the connecting network is
chosen for each test as one of the applicable extreme values. The lowest value is
used unless otherwise stated.

Sufficient tests should be repeated with the ancillary amplifier fitted and, if it
is optional, without the ancillary RF amplifier to verify that the BTS meets the
requirements of this standard in both cases.

The following tests should be repeated with the optional ancillary amplifier
fitted according to the table below, where x denotes that the test is applicable:

Table B.4
Subclause TX amplifier | RX amplifier TX/RX an.1plifiers
only only combined

4.21 X X

Receiver tests 124 ” ”
4.25 X X

4.2.7 X X

412 X X

4.1.4 (4.1.4.1 only) X X

Transmitter test 415 X X
4.1.6 X X

417 X X

For receiver tests, only testing on TCH/FS is required.

In test according to subclause 4.2.1 and 4.1.2, the highest applicable
attenuation value is applied.

B.10.5. BTS using antenna arrays

A BTS may be configured with a multiple antenna port connection for some
or all of its TRXs. This subclause applies to a BTS which meets at least one of the
following conditions:

- The transmitter output signal from a TRX appears at more than one antenna
port, or
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- There is more than one receiver antenna port for a TRX and an input signal
is required at more than one port for the correct operation of the receiver (NOTE:
diverstity reception does not meet this requirement)

If a BTS is used, in normal operation, in conjunction with an antenna system
which contains filters or active elements which are necessary to meet the GSM
requirements, the tests may be performed on a system comprising the BTS together
with these elements, supplied separately for the purposes of testing. In this case, it
must be demonstrated that the performance of the configuration under test is
representative of the system in normal operation, and the conformance assessment
is only applicable when the BTS is used with the antenna system.

For testing of such a BTS, the following procedure may be used:
Receiver tests

For each test, the test signals applied to the receiver antenna connectors shall
be such that the sum of the powers of the signals applied equals the power of the
test signal(s) specified in the test.

An example of a suitable test configuration is shown in figure B.1a.

RX antenna interface

Testinput port Spitting éP‘ Ps: Sum (P;) where
® network -4 BSS Ps: required input power specified

Figure B.1a. Receiver test setup

For spurious emissions from the receiver antenna connector, the test may be
performed separately for each receiver antenna connector.

Transmitter tests

For each test, the conformance requirement shall be met by the sum of the
signals emitted by each transmitter antenna connector. This may be assessed by
separately measuring the signals emitted by each antenna connector and summing
the results, or by combining the signals and performing a single measurement. The
characteristics (eg amplitude and phase) of the combining network should be such
that the power of the combined signal is maximised.

An example of a suitable test configuration is shown in figure B.1b.
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TX antenna interface

Ouput port
—@

' Combining
BSS i network

Figure B.1b. Transmitter test setup

For Intermodulation attenuation, the test may be performed separately for
each transmitter antenna connector.

B.11. Format of tests
Each test in the following clauses has a standard format:
Title
1. Test purpose
This subclause defines the purpose of the test.
2. Test case

This subclause describes the steps necessary to perform the test. The general
test conditions described in annex B.

3. Test environment

This subclause describes the test environment or environments under which
the test shall be performed. Where more than one test environment is specified, the
extent of testing is specified for each environment.

4. Conformance requirement

This subclause describes the requirement which shall be met for the specified
tests.
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