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LOI NOI PAU

Tiéu chuan Nganh TCN 68 - 243: 2006 “Thiét bi vo tuyén cu ly ngan dai tan tir 9
kHz dén 25 MHz - Yéu cau ky thuat” dugc xay dung trén co s& tieu chuan ETSI EN
300 330-1 ctia Vién Tiéu chuén Vién thong chau Au (ETSI), c6 tham khéo céc tiéu chudn
EN 300 330 V1.2.2, ETS 300 683, ETR 28.

Tiéu chuan Nganh TCN 68 - 243: 2006 do Vién Khoa hoc K§ thuat Buu dién (RIPT)
bién soan theo dé nghi cua Vu Khoa hoc - Cong nghé va dugc ban hanh theo Quyét dinh
s6 27/2006/BBCVT ngay 25 thang 7 nam 2006 cta Bo truéng Bo Buu chinh, Vién thong.

Tiéu chuan Nganh TCN 68 - 243: 2006 duoc ban hanh dudi dang song ngit (ti€ng
Viét va ti€ng Anh). Trong trudng hop c6 tranh chap vé cdch hiéu do bién dich, ban tiéng
Viét dugc 4p dung.

VU KHOA HOC - CONG NGHE
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THIET BI VO TUYEN CU LY NGAN DAI TAN TU 9 kHz PEN 25 MHz
YEU CAU KY THUAT

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

1. Pham vi ap dung
Tiéu chudn nay ap dung cho cic mdy thu, phat vo tuyén cu ly ngan (SRD):

a) May phat hoat dong trong dai tan tir 9 kHz dén 25 MHz; va mdy phat c6 vong cam
ting hoat dong trong dai tan tir 9 kHz dén 30 MHz.

b) Mdy thu hoat dong trong dai tan tir 9 kHz dén 30 MHz.

Tiéu chudn nay ap dung chung cho cédc thiét bi vo tuyén cu ly ngén sau:

- Cac hé thong mach vong cam ung;

- C4c thiét bi c6 dau ndi ang ten ngoai va/hoac véi ang ten tich hop;

- C4c hé thong canh bdo, nhan dang, diéu khién xa, do xa;

- Céc thiét bi thoai hoac phi thoai.

Céc thiét vo tuyén cu ly ngin duoc phan loai theo nhém cong suét dua trén mic cudng
do tir truong bic xa hoac cong suat ra cuc dai nhu trong Bang 1.

Bdng 1: Miic cong sudt (e.i.r.p) hodc cuong do tir truong H biic xa cuc dai

Loai Miic cong suat hoic cuong do tir trueong cuc dai (e.i.r.p)
1 7 dBuA/m do cach 10 m
2 42 dBpA/m do cich 10 m
3 72 dBpA/m do cich 10 m
(trong dai 9 kHz dén 30 kHz, giam 3 dB/8 do chia tir 30 kHz dén 135 kHz)
4 37,7 dBuA/m do cich 10 m

(tai 135 kHz, giam 3 dB/8 do chia tir 135 kHz dén 1 MHz)

29 dBpA/m do cach 10 m
(tai 1 MHz, giam 9 dB/8 d0 chia tit 1| MHz dén 4,642 MHz)

5 9 dBuA/m do céch 10 m (trong dai 4,642 MHz dén 30 MHz)

Tiéu chudn nay 1am s ¢t cho viéc do kiém va chitng nhan hop chuan thiét bi vo tuyén
cu ly ngén dai tan tir 9 kHz dén 25 MHz.
2. Tai liéu tham chiéu chuin
[1] EN 300 330 - 1 V.1.3.2 (2002-12) “Short range devices (SRD); Radio equipment in
the frequency range 9 kHz to 25 MHz and inductive loop systems in the frequency
range 9 kHz to 30 MHz - Part 1: Technical characteristics and test methods”.
3. Cac dinh nghia, ky hiéu va chir viét tit
3.1 Pinh nghia
Cdnh bdo: Viéc su dung thong tin vo tuyén dé chi thi mot trang thdi bdo dong tai phia
dau xa.
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Ang ten gid: TAi 1am giam bic xa, c6 tré khdng tuong duong véi trd khang danh dinh do
bén c6 thiét bi can do ki€ém quy dinh.

Ddi tan s6 duoc dn dinh: Dai tan trong d6 thiét bi dugc phép hoat dong.

Cdc phép do dan: Cac phép do duoc thuc hién bang cach néi truc ti€p dén thiét bi can
ki€m tra.

Ang ten ché tao theo yéu cdu cia khdch hang: Ang ten dugc ché tao theo cdc nguyén
tac thiét k& ang ten clia cac nha san xudt ndm trong cdc gi6i han kiém tra.

Ang ten riéng: Ang ten c6 thé thio roi, dugc kiém tra va cung cdp kém theo thiét bi vo
tuyén, duoc thié€t k& 1a mot phan khong thé thi€u dugc cua thiét bi.

Tram cd dinh: Thiét bi nham muc dich st dung tai mot vi tri ¢6 dinh.

Ang ten kiém tra truomg H: Vong chin dién hoic mot ang ten tuong duong, dung dé do
cuong do tur truong.

H¢ thong nhdn dang: Thiét bi bao gom mdy phat, may thu (hay t6 hop ca hai) va ang
ten dé nhan dang cdc doi twong bang bo phat dap.

Ang ten tich hop: Ang ten dugc gin c6 dinh, né c6 thé duoc thiét ké nim bén trong thiét
bi va 12 mot phan khong thé thi€u cla thiét bi.

M6 men ludng cuc tir (chi cdc cudn 161 khong khi): Tich cta (s6 vong cudn) x (tié€t dién
cudn) x(dong qua cudn).

Thiét bi di dong: Thiét bi thuong duoc lap trén xe c6 dong co.

Thiét bi xdch tay: Thiét bi mang theo ngudi hodc gan trén xe.

Cdc phép do biic xa: Céc phép do lién quan t6i truong biic xa.

Diéu khién tir xa: Viéc stt dung thong tin vo tuyén dé truyén dan céc tin hiéu khdi tao,
thay doi hay két thic cac hoat dong ctia thiét bi & cdch xa.

Do tir xa: Viéc sit dung thong tin vo tuyén dé chi thi hay ghi s6 liéu & cach xa.

B phdt ddp: Thiét bi dap ting véi tin hiu dd tim.

3.2 Cdc ky hiéu
E Cuong do dién truong
E, Cuong do dién truong chuin (xem phu luc A)
eirp Cong sudt bitc xa dang huéng hiéu dung
f Tan s6
H Cuong do tur truong
H, Cuong do tir trudng chuédn (xem phu luc A)
m M6 men ludng cuc tur
P Cong suat
PSTN Mang dién thoai chuyén mach cong cong
R Khoang cach
R, Khoang cach chuin (xem Phu luc A)
t Thoi gian.
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3.3 Cdc chir viét tat
EMC  Tuong thich dién tir
ISM  Cong nghiép, khoa hoc va y t&€
RF Tan s6 vO tuyén
R&TTE Thiét bi dau cudi vién thong va vo tuyén
SRD  Thiét bi vo tuyén cu ly ngén
VSWR Ti s6 séng ding dién ap.

4. Yéu cau ky thuat
4.1 Cdc yéu cau chung

4.1.1 Phan loai may thu

Céc thiét bi vo tuyén cu ly ngan dugc chia thanh ba loai nhu trong bang 2, véi cdc chi
tieu ky thuat t6i thi€u. Viéc phan loai ndy dua trén tic dong doi vdi con ngudi trong trudng
hop thiét bi khong hoat dong ding véi chi tiéu k¥ thuat t6i thi€u duge quy dinh.

Bdng 2: Phdn loai mdy thu

Loai Cac muc Panh gia chat luong may thu vé phuong dién nguy hai
may thu lién quan doi v6i con nguoi
1 8.1,8.2va 83 | Phuong tién thong tin SRD do tin cay cao: vi du dung trong cic hé
thong trong co thé ngudi (c6 thé dan dén su nguy hiém cho co thé)
2 8.2 vag.3 Phuong tién thong tin SRD do tin cay trung binh. Gay bit tién nhung

khong thé khic phuc don gian bang bién phap khéc.
3 8.3 Phuong tién thong tin SRD do tin cdy tiéu chuan. Gay bat tién nhung
c6 thé khéc phuc don gian bing bién phédp khdc (vi du bing tay)

Chii y: Khuyén nghi cdc nha san xuét cong bé viéc phan loai cdc thiét bi ctia ho theo bang 2 va EN 300
330-2 [1], muc 4.2. Diac biét, khi do an toan cua SRD c6 lién quan t6i cudc song con ngudi, cic nha san
xudlt va ngudi sir dung phai dac biét chd y t6i kha nang can nhiéu tir cdc hé thong khéac hoat dong trong
cung dai tan hay cac dai tan lan can.

4.1.2 Tiéu chudn ky thudt chung

Dé kiém tra chat luong mdy thu, mdy thu phai c¢6 duoc két qua thich hop trong diéu
kién mo ta sau day. Khi khong dat dugc chat lugng nhu chi thi hoac dugce dinh nghia theo céch
khdc, nha san xuat phai cong bo tiéu chuan dugc sit dung dé xdc dinh chat lugng mdy thu:

- Ti s6 SND/ND 1la 20 dB, dugc do tai dau ra may thu qua mach loc nhu mo ta trong
Khuyén nghi ITU-T O0.41 [6];

- Sau giai diéu ché, tin hiéu so liéu véi ti 1¢ 15i bit 107 hoac
- Sau giai diéu ché, ti 1¢ ban tin chip nhan 1a 80%.
4.2 M6 td thiét bi can do kiém

Khi yéu cau do kiém ching nhan thi thiét bi can do kiém phai dap tng day du cdc yéu
céu trong tiéu chuén nay & tat ca cdc tin s6 hoat dong cla thiét bi.
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Bén c6 thiét bi can do kiém phai cong bo cac dai tin (dai cac diéu kién hoat dong va cac
yéu ciu vé cong sudt v6i bén quan 1y), néu c6 thé, dé thiét 1ap céac diéu kién do kiém phi hop.
Ngoai ra, phai cung cap keém theo cdc tai liéu ky thuat va huéng dan van hanh lién quan.

Bén co thi€t bi can do ki€ém c6 thé cung cap bo ghép do cho thiét bi c6 ang ten tich hop
(xem muc 6.3). Véi thiét bi khong c6 ang ten, nghia la nhém san pham loai 3, bén c¢6 thi€t bi
can do kiém phai cung cap tai lam giam btc xa (xem muc 6.2.1) hodc dng ten gia theo quy
dinh trong Phu luc G.

Néu thié€t bi dugc thi€t k& dé hoat dong vé6i cdc cudng do trudng biic xa hay mic cong
suat khac nhau, thi phéi thuc hién phép do vdi tiing tham s6 mdy phat, phit hop véi tiéu chuian
nay, trén cac mau thiét bi quy dinh trong muc 4.2.1.

Dé don gian va hai hoa cdc thi tuc do kiém giita cac phong thi nghiém khac nhau, phai
thuc hién cac phép do phu hop véi tai liéu nay cho cac mau dugc quy dinh trong cdc muc
4.2.1va4.24.

4.2.1 Lua chon mdu thiét bi dé do kiém

Bén ¢o thiét bi can do kiém phai cung cdp mot hay nhiéu mau thich hop cho viéc do kiém.

Bén c6 thiét bi can do ki€ém cung cap thi€t bi hoan chinh véi thiét bi phu trg kém theo
can cho qua trinh do ki€ém

Néu thi€t bi c6 mot s6 chic nang tlly chon, dugc coi 1a khong anh hudng téi cac tham
s6 RF thi chi thuc hién cdc phép do kiém d6i véi thiét bi dugc cau hinh véi t6 hgp cac chite
nang phic tap nhat, theo nhu dé nghi clia bén c6 thiét bi cdn do kiém va dugc phong thi
nghiém chap thuan.

Thiét bi can do ki€ém phai ¢6 ddu n6i 50 Q cho cdc phép do mic cong suat RF.

Trong truong hop thi€t bi c6 ang ten tich hop, néu thiét bi khong cé dau néi 50 Q co
dinh bén trong thi cho phép cung cap mdt mau thit hai v6i dau néi ang ten tam thoi phu hop
dé dé dang do kiém, xem muc 4.2.3.

4.2.2 Kiém tra thiét bi cé miic cong sudt hay truong biic xa thay doi

Néu mot ho thiét bi v6i mitc cong suat dau ra hay cudng do trudng co thé thay doi bing
cach st dung cac mo-dun cong sudt riéng biét hay cac tang ghép thém thi nha cung cap thiét
bi phai cong bd diéu nay. Phai kiém tra timg mo-dun hay ting ghép thém két hop véi thiét bi.
Toi thiéu, cdc phép do cong sudt biic xa, e.i.r.p va phdt xa gia phai dugc thuc hién véi timg t6
hop va phai ghi lai trong béo cdo do kiém.

4.2.3 Kiém tra thiét bi khong cé ddu noi RF 50 Q bén ngoai (thiét bi vdi dng ten tich hop)
4.2.3.1 Thiét bi dau noi ang ten tam thoi hay ¢6 dinh bén trong

Bén c6 thiét bi can do phai néu r6 bién phap thuc hién két noi ang ten tam thoi hay c6
dinh bén trong thi€t bi kém theo so do. Phai ghi lai viéc st dung dau néi ang ten bén trong
hay dau noi tam thoi nay trong bao cdo do kiém.
4.2.3.2 Thiét bi dau ndi ang ten tam thoi

Bén ¢ thi€t bi can kiém tra c6 thé cung cip thiét bi két noi ang ten thong thudng dé ¢
thé thuc hién cdc phép do bic xa. Khi két thiic cdc phép do bic xa, bén cung cap thiét bi phai

10



TCN 68 - 243: 2006

c6 mat tai phong thi nghiém dé thao ang ten va lap két noi tam thoi. Nhan vién phong thi
nghiém khong dugc ndi hay thdo bat ky két ndi ang ten tam thoi nao.

Cach khac, bén c6 thiét bi can do kiém cung cép hai miu thiét bi cho phong thi nghiém.
Mot mau dugc noi vGi két ndi ang ten tam thoi ma ang ten cia thiét bi da dugc thdao ra va mot
mau thiét bi ndi v6i ang ten thong thuong. Mai thiét bi phai dugc st dung cho cac phép do
ki€ém thich hgp. Bén c6 thiét bi can do kiém cong b6 hai mau thi€t bi nay 1a giong nhau trong
tat ca cac muc, ngoai trir ddu ndi ang ten.
4.2.4 Po kiém tai noi ldp ddt

Trong céc trudng hop khong thé cung cip cdc mau ang ten va/hoac thiét bi do gidi han
vat ly, phai thuc hién cdc phép do tuong duong véi cdc phép do mo ta trong tai liu tai noi lap
dat thiét bi.
4.3 Thiét ké dién va co khi
4.3.1 Yéu cdu chung

Thi€t bi can do ki€ém phai dugc thiét k€ va ché tao phlt hop véi thuc t€ k§ thuat nhim
giam t6i da muc can nhiéu doi véi cac thiét bi va cac dich vu khac.

Cac mdy phat va cdc may thu c6 thé 1a cdc khoi rieng 1¢é hay két hop.
4.3.2 Cdc chirc ndng diéu khién

Ngudi st dung khong thé dé dang truy cap t6i cac chic nang diéu khién ma néu diéu
khién sai c6 thé ting kha nang gay nhiéu cua thiét bi.
4.3.3 Phuong tién tdt mdy phdt

Néu mdy phat dugc trang bi v6i phuong tién tu dong tat mdy phat thi né phai ¢6 kha
nang nging hoat dong trong thoi gian do kiém.
4.3.4 Ngdt tiéng mdy thu

Néu may thu duoc trang bi v6i mach ngat tiéng thi mach nay phai ¢6 kha nang nging
hoat dong trong thoi gian do kiém.
4.4 Cdc cong bo ciia bén c6 thiét bi cdan do kiém

Khi dua thiét bi dén do kiém, bén c6 thiét bi can do kiém céan cung cap cdc thong tin
can thié€t phu hgp véi mau don c6 san.

Chat lugng thi€t bi dua di do kiém phai thé hién chat lugng cua chling loai san phdm
tuong Ung.
4.5 Thiét bi kiém tra phu tro

Khi kiém tra mau, bén c6 thi€t bi can kiém tra phai cung cap kém thiét bi can kiém tra
tat ca cdac thong tin vé nguodn tin hiéu thir can thiét va thong tin cai dat thiét bi.
4.6 Dién gidi cac két qud do

Viéc giai thich cdc két qua ghi trong bdo cdo do kiém cho cdc phép do trinh bay trong
tiéu chudn nay nhu sau:
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- So sanh cdc gia tri do dugc vé6i gidi han twong tng dé quyét dinh thiét bi c6 dap ung
céc yéu cau trong tiéu chuan nay khong.

- Do khong dam bao do d6i véi phép do cua timg tham s6 phai ¢6 trong bdo céo do kiém.

- Do khong dam bao do thu duoc doi véi timg phép do phai bang hoac thap hon cic gia
tri trong bang do khong dam bao do (xem muc 9).

5. Piéu kién do kiém, nguoén dién va nhiét do meéi truong

5.1 Piéu kién do kiém binh thuong va téi han
Thong thudng, phép do duoc thuc hién trong diéu kién do kiém binh thudng. Khi ¢ yéu
céu, cdc phép do phai duoc thuc hién ca trong diéu kién tGi han.

Cac diéu kién va thu tuc do kiém duoc quy dinh trong céc muc tir 5.2 dén 5.4.

5.2 Nguoén dién do kiém

Thi€t bi can do kiém phai sit dung nguén dién nhu quy dinh trong cdc muc 5.2.1 hay
5.2.2. Thiét bi ¢6 thé dugc cap ngudn bing cic ngudn ngoai hoic trong. Néu duoc cap ngudn
ngoai thi phai tuan theo quy dinh trong muc 5.2.1, sau d6 1ap lai v6i nguon trong nhu quy
dinh trong muc 5.2.2.

Nguén dién sir dung trong qua trinh do kiém phai dugc chi ra trong béo céo do kiém.
5.2.1 Nguén dién do kiém bén ngoai

Trong khi do ki€ém, ngudn cta thiét bi phai dugc thay bang nguén dién ngoai c6 kha
nang tao ra céc dién dp thong thuong va tGi han nhu quy dinh trong cdc muc 5.3.2 va 5.4.2.
Tro khang trong clia ngudn nay phai di nho dé tac dong khong dang ké doi véi cdc két qua
do kiém. Khi do kiém, dién 4p clia ngudn phai duoc do tai cac dau vao cla thiét bi can ki€ém
tra. Trong cac phép do bic xa, phai bo tri cic day dan ngudn sao cho khong anh hudng dén
cac phép do.

Trong qud trinh kiém tra, dién d4p nguén phai duy tri v6i dung sai nho hon £1% so véi
dién 4p tai thoi diém bat dau mdi phép do kiém.
5.2.2 Nguén dién do kiém bén trong

Trong cac phép do bic xa d6i véi thi€t bi xach tay cé ang ten tich hop, phai st dung cac
dc quy di nap ddy. Bén c6 thiét bi can kiém tra phai cung cdp hay khuyén nghi céc ic quy
dugc sir dung. Néu str dung cac ac quy nay, dién 4p ngudn tai thoi diém két thic méi phép do
kiém phai trong dung sai nho hon +5% so véi dién 4p tai thoi diém bat ddu méi phép do kiém.

Néu thich hgp, doi v6i cdc phép do din hoidc sir dung bo ghép do, c6 thé thay ngudn
dc quy bang nguon ngoai véi dién dp theo yéu cau. Diéu nay phai duoc chi ra trong bdo cdo
do kiém.

5.3 Piéu kién do kiém binh thuong
5.3.1 Nhiét do va do dm binh thuong

Cac diéu kién nhiét do va do 4am binh thudng cho cdc phép do kiém phai 12 t6 hop nhiét
do va do am thich hgp trong cdc dai sau:

- Nhiét do tir +15°C dén 35°C;
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- Do 4m tuwong doi tir 20% dén 75%.

Khi khong thé thuc hién cdc phép do kiém trong céc di€u kién nhu vy, phai ghi lai
nhiét do va do 4m tuong d6i ciia moi trudng trong qud trinh do kiém vao bédo céo do kiém.
5.3.2 Nguén dién do kiém binh thuong
5.3.2.1 Nguon dién luéi

bién dp do ki€ém binh thudng doi véi thiét bi duoc noi vao ngudn dién ludi phai bing
dién 4ap lu6i danh dinh. Trong tiéu chuén nay, dién 4p ludi danh dinh l1a dién 4p dugc cong bo
hoic dién d4p ma thiét bi dugc thi€t k€ dé hoat dong.

Tan s6 cua ngudn dién do ki€ém twong tGng vdi tan s6 ngudn dién ludi ndm trong dai tir
49 t6i 51 Hz.
5.3.2.2 Nguoén ac quy chi-axit

Khi thi€t bi vo tuyén hoat dong véi céc loai nguén ac quy chi - axit thi dién dp do kiém
binh thuong phai bang 1,1 nhan véi dién 4p danh dinh cta dc quy (vi du: 6 V hay 12 V).
5.3.2.3 Cac nguon khac

Khi hoat dong véi cdc loai ngudn khdc hay céc loai 4c quy khédc (so cdp hay thit cap),
dién dp ngudn do kiém phai 1a dién 4p ma bén ¢4 thiét bi can do ki€ém cong bo va dugc phong
thi nghiém chap thuan. Céc gia tri ndy phai duoc ghi trong bdo cdo do kiém.

5.4 Diéu kién do kiém téi han
5.4.1 Nhiét do toi han
5.4.1.1 Thu tuc do kiém tai cdc nhiét do t6i han

Tru6e khi thuc hién cdc phép do, thiét bi cAn do phai dat t6i trang thdi can bang nhiét
trong phong do. Thiét bi phai duoc tit nguén trong thoi gian 6n dinh nhiét do.

Trong trudng hop thiét bi c6 thi€t k€ mach 6n dinh nhiét do dé hoat dong lién tuc, mach
on dinh nhiét do phai duoc bat khoang 15 phiit sau khi dat duoc su can bang nhiét va thiét bi
phai thda man cac yéu ciu quy dinh.

Khi khong thé kiém tra su can bing nhiét bang phép do, phai tuan thi khoang thoi gian
can bang nhiét t6i thiéu 1a 1 gid hodc mot khoang thdi gian do nhan vién phong thi nghiém
quyét dinh. Lua chon thi tu cdc phép do va gidm sdt do 4m trong phong do sao cho khong
xuat hién qua trinh ngung tu nudc.
5.4.1.2 Thu tuc do kiém doi v6i thi€t bi dugc thiét k& hoat dong lién tuc

Néu bén c¢6 thiét bi can do kiém cong bo thiét bi dugc thiét k& dé hoat dong lién tuc thi
tht tuc do kiém nhu sau:

- Tru6c khi do kiém tai nhiét do tGi han trén, thiét bi phai dugc dat trong phong do cho
dén khi dat su can bang nhiét. Sau khi dat can bang nhiét, thi€t bi duoc bat ngudn va & trang
thdi phdt trong khoang thoi gian 30 phiit. Sau d6 tién hanh cdc phép do kiém.

- Db6i v6i cac phép do kiém tai nhiét do t6i han dudi, thi€t bi phai duoc dat trong phong
do cho dén khi dat duoc su can bang nhiét. Sau khi dat can bang nhiét, thiét bi dugc bat ngudn
trong khoang thoi gian 1 phit, sau d6 thiét bi phai théa man cdc yéu cau trong tiéu chudn.
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5.4.1.3 Thi tuc do kiém d6i véi thiét bi dugc thiét ké hoat dong khong lién tuc
Néu bén c6 thiét bi can do kiém cong bo 1a thiét bi dugc thiét k& dé hoat dong khong
lién tuc thi thi tuc do kiém nhu sau:

- Trudce khi do kiém tai nhiét do t6i han trén, thi€t bi phai duoc dat trong phong do dé
dat dugc su can bang nhiét, sau dé:

+ Bat va ngit mdy phat theo chu ky hoat dong ma bén c6 thiét bi can do kiém cong bo
trong khoang thoi gian 5 phiit; hoac

+ Néu bén co6 thiét bi can do ki€ém cong bo chu ky hoat dong 16n hon 1 phit thi phat
trong khoang thdi gian khong qua 1 phit, sau d6 dé mdy & ché do tit hoac cho
(standby) trong khoang 4 phit; sau d6 thi€t bi phai thoa man cac yéu cau trong tiéu
chuén.

- D6i v6i cdc phép do kiém & nhiét do t6i han dudi, dat thi€t bi trong phong do cho dén
khi dat su can bang nhiét. Khi dat duoc su can bang nhiét, dat thiét bi & ch€ do chd hodc thu
trong vong 1 phiit, sau d6 thiét bi phai thoa man céc yéu cdu trong tiéu chuén.
5.4.1.4 Dai nhiét do t6i han

D6i véi cdc phép do kiém tai cdc nhiét do t6i han, cadc phép do phai dugc thuc hién theo
cac thu tuc quy dinh trong muc 5.4.1.1 tai cdc nhiét do thap va cao hon ciia mot trong céc
dai sau:

- Loai I (chung) tir -20°C dén +55°C;

- Loai II (x4ch tay) tir -10°C dén +55°C;

- Loai III (thiét bi sir dung trong nha) tir 0°C dén +55°C.

Chii y: Thuat ngit “thiét bi sir dung trong nha” ¢4 nghia nhiét do trong nha t6i thiéu 16n
hon hoic bang 5°C.

Trong cac ung dung dac biét, nha xan suat phai xac dinh dai nhiét d6 rong hon so véi
céc dai quy dinh t6i thiéu trén.

Ghi lai dai nhiét do sir dung trong bdo cdo do kiém.

5.4.2 Dién dp nguon toi han
5.4.2.1 Nguon dién luéi

Dién 4p ngudn do kiém t6i han d6i véi thiét bi duge ndéi t6i ngudn dién lu6i phai la dién
ap nguon dién ludi danh dinh £10%. Dai v6i thiét bi hoat dong qua dai cac dién dp nguodn
dién luéi, 4p dung muc 5.4.2.4.
5.4.2.2 Nguodn dc quy chi-axit

Khi thiét bi vo tuyén hoat dong véi cc loai ngudn dc quy chi-axit thi dién 4p do kiém
t6i han phai bang 1,3 va 0,9 nhan véi dién 4p danh dinh cta ac quy (vi du: 6 V hay 12 V).

Khi nap dém st dung cdc ac quy loai “gel-cell”, dién dp gi6i han bang 1,15 va 0,85
nhan véi dién dp danh dinh cta ac quy.
5.4.2.3 Nguodn ac quy khac

Dién ap do kiém t6i han dudi doi voi thiét bi st dung ngudn dc quy nhu sau:

- D6i v6i thiét bi c6 chi thi nguén ac quy, la dién ap diém cudi duoc chi thi.
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- D6i v6i thiét bi khong c¢6 chi thi ¢ quy, phai 4p dung cdc dién 4p diém cudi sau:

+ Dai véi loai ac quy leclanché hay lithium: 0,85 nhan véi dién dp danh dinh cta ac quy;

+ Dai véi loai nickel-cadmium: 0,9 nhan véi dién dp danh dinh ctia ac quy.

- Dai vdi loai thiét bi hodc dc quy khac, dién ap do kiém t6i han duéi trong diéu kién
phoéng dién phai do bén ¢6 thiét bi can do kiém cong bo.

Dién 4p do kiém t6i han trén, trong trudng hop nay phai 1a dién 4p danh dinh.
5.4.2.4 Cac nguon khac

Dai véi thiét bi st dung cdc nguédn khéc, hay c6 kha nang hoat dong véi nhiéu loai
nguén khéc nhau, dién dp do kiém t6i han 1a gid tri dién ap duoc thoa thuan giita bén c6 thiét
bi can do ki€ém va phong thi nghiém. Gia tri ndy phai dugc ghi lai trong béo céo do kiém.

6. biéu kién chung

6.1 Tin hiéu va qud trinh diéu ché do kiém binh thuong

Tin hiéu diéu ch€ do kiém 1a tin hiéu diéu ché€ séng mang, n6 phu thudc vao loai thiét bi
can do kiém va loai phép do dugc thuc hién. Tin hiéu diéu ché do kiém chi 4p dung d6i véi
céc san pham c6 diéu ché bén ngoai. Ddi v6i cdc thi€t bi khong sir dung diéu ché bén ngoai,
phai st dung qud trinh diéu ché trong hoat dong binh thuong.

6.1.1 Tin hiéu do kiém doi véi thoai tuong tu

Tin hiéu do kiém d6i véi thoai twong tu duoc quy dinh nhu sau:

- A-M1: tan s6 1000 Hz.

- A-M2: tan s6 1250 Hz.

D6i v6i diéu ché pha, mic danh dinh cua cdc tin hiéu do ki€ém A-M1 va A-M2 phai
duoc diéu chinh d€ tao ra do di tn bang 12% khoang cach kénh hay mot gid tri thdp hon ma
bén o6 thiét bi can kiém tra dua ra 1am muc hoat dong thong thudng.

Trong trudng hop diéu ché bién do, do sau diéu ché danh dinh 1a 60% hoac gia tri thap
hon do bén c6 thiét bi cin kiém tra dua ra. Gia tri nay phai duoc sir dung lam miic hoat dong
binh thudng va duoc ghi lai trong bdo cdo do kiém.

6.1.2 Tin hiéu do kiém doi véi truyén so'liéu

Tin hiéu do kiém d6i véi truyén s6 liéu dugc quy dinh nhu sau:

D-M2: Tin hiéu thu bi€u thi chudi bit gia ngiu nhién, t6i thiéu 511 bit phu hop véi
Khuyén nghi ITU-T O.153 [4]. Chudi dugc lap lai lién tuc. Néu chudi khong duoc 1ap lai lién
tuc, phai ghi lai trong bao cdo phuong phép thuc t€ dugc str dung.

D-M3: Trong truong hop ban tin st dung dugc tao ra hay giai ma trong thiét bi can do
ki€ém, bén c6 thiét bi cin do ki€ém thoa thuan voi phong thi nghiém vé tin hiéu thir. Tin hiéu
thir nay c6 thé dugc dinh dang va chita cdc qud trinh phat hién va stra 16i.

Dai véi qué trinh diéu ché pha, mic thir danh dinh cta tin hiéu D-M3 phai tao ra do di
tan biang 20% khoéang cach kénh hodc gid tri do bén ¢6 thiét bi can do kiém dua ra 1am mic
hoat dong binh thuong.
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Trong truong hop diéu ché bién do, ti s6 diéu ché 1a 60% hoac gid tri do bén ¢6 thiét bi
can do kiém dua ra lam miic hoat dong binh thuong.
6.2 Ang ten gid

Néu thich hgp, nén thuc hién cic phép do su dung ang ten gia mo6 phong cau hinh ang
ten thuc theo quy dinh ctia bén c6 thiét bi can do kiém.
6.2.1 Ang ten gid cho cdc mdy phdt cé dng ten cuén cam (khdc 50 Q)

Doi v6i cac phép do may phat c¢6 ang ten cudn cam trd khang khac 50 Q, su dung tai
lam giam buic xa noi vao dau ra ang ten theo thoa thuan véi phong thi nghiém.

Tro khdng ang ten gia phai bang trd khang danh dinh cua thiét bi do bén ¢6 thiét bi can
do kiém quy dinh.

Phuong phap nay dugc dung cho cac phép do dan sau:

- Dong mach vong séng mang may phat tan s6 dén 30 MHz;

- Dong mach vong phat xa gia cia may phat dai tan s6 dén 30 MHz;

- Phép do phat xa gia dan trong dai 30 MHz dén 1 GHz.

Viéc str dung tai khac 50 Q trong qud trinh do kiém phai dugc ghi vao bdo cdo do kiém.
6.2.2 Ang ten gid cho cdc mdy phdt cé ddau ndi tré khdang 50 Q

Doi vé6i cac phép do may phat cé tréd khang danh dinh ang ten 1a 50 Q, phai st dung ang
ten gia 1a mot tai 50 Q, khong biic xa, khong c6 thanh phan khang néi vao cong ang ten. Ti
s0 song dung dién ap (VSWR) khong 16n hon 1,2:1 trong dai tan ctia phép do.

Phuong phap nay dugc dung cho cac phép do dan sau:

- Dong mach vong séng mang may phat tan s6 dén 30 MHz;

- Dong mach vong phat xa gia cia may phat tan s6 dén 30 MHz;

- Phép do phat xa gia dan trong dai 30 MHz dén 1 GHz.

Viéc str dung tai 50 Q trong qud trinh ki€ém tra phai dugc ghi vao béo céo do kiém.
6.3 B6 ghép do

Str dung bo ghép do dai vai thiét bi ¢6 ang ten tich hgp khong c6 dau noéi cao tan ra 50 Q
theo thoa thuan véi phong thi nghiém.

Bo ghép do la thiét bi ghép noi tan s6 vo tuyén dé ghép ang ten tich hop véi két cudi 50 Q

trong dai tin s6 hoat dong cua thiét bi can do kiém. Diéu nay cho phép thuc hién cdc phép do
theo phuong phéap do dan.

Bén ¢6 thiét bi can do kiém c6 nhiém vu mo ta day du bo ghép do. Phong thi nghiém
phai hiéu chuan thiét bi ndy bing cdch thuc hién cdc phép do trudng yéu ciu tai nhiét do binh
thudng va tai vi tri do ki€ém dugc quy dinh. Sau d6, thuc hién céc phép do tuong tu d6i véi
thi€t bi can do ki€ém str dung bo ghép do d6i véi tat ca cac thanh phan tan so.

Ngoai ra, bd ghép do c6 thé cung cap:

- Két ndi t6i ngudn dién ngoai;
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- Giao dién am tan duogc két noi truc ti€p hoac qua bo phdi am;

- K&t noi t6i giao dién so lidu.

Céc chi tiéu chat lugng ctia bo ghép do phai tuan thi cac tham s6 co ban sau:

- Mach ghép RF khong chita cac linh kién phi tuyén hoac tich cuc;

- Suy hao ghép noi khong anh hudng t6i cac két qua do;

- Suy hao ghép noi khong phu thudc vao vi tri cua bd ghép do va khong bi anh hudng
bdi cac doi tugng hodc ngudi gan do;

- Suy hao ghép noi khong thay déi khi thao hodc néi lai véi thiét bi can do ki€my;

- Suy hao ghép noi khong thay déi khi cdc diéu kién moi trudng thay doi.

6.4 Vi tri do kiém va so do do chung doi véi cdac phép do biic xa

Céc huéng dan vé vi tri do bitc xa dugc mo ta trong Phu luc A. Mo ta chi tiét vé cdch bd
tri thi€t bi cho cac phép do biic xa dugc dua ra trong phu luc nay.
6.5 Ché do hoat dong cua mdy phdt

D6i véi cac phép do trong tiéu chuin nay, t6t nhat la dé may phat hoat dong & trang thai
khong diéu ché. Bén c6 thiét bi can do kiém va phong thi nghiém thoa thuan vé phuong phédp
dé dat duoc tan s6 song mang khong diéu ché hay cdc miu diéu ché dic biét. Diéu nay c6 thé
bao gém viéc thay d6i tam thoi bén trong thi€t bi can kiém tra. Néu khong thé tao ra song
mang khong diéu ché thi diéu nay phai dugc ghi lai trong bao cdo két qua do kiém.

Doi v6i cac may phat s dung séng mang quét bang rong lién tuc, phai thuc hién phép
do vé6i ché do quét duge bat.

D6i v6i phép do kiém maiu nay, tin hiéu do ki€ém binh thudng, xem muc 6.1.1 va 6.1.2
dugc dua t6i dau vao ctia may phdt can do véi diéu kién ngét thiét bi ddu vao thong thuong
(vi du microphone).

6.6 May thu do

Thuat ngit mdy thu do néi dén von k& chon loc hay may phan tich phd. Bang thong va

loai (kiéu) tach séng dugc quy dinh trong Béang 3.

Bdng 3: Bdang thong va loai tdch séng

Tan so: (f) Loai tach song Bang thong
9 kHz <f< 150 kHz Can dinh Tir 200 Hz dén 300 Hz
150 kHz < f <30 MHz Can dinh Tir 9 Hz dén 10 kHz
30 MHz < £ < 1000 MHz Can dinh Tir 100 Hz dén 120 kHz

Trudng hop ngoai 1€, c6 thé str dung bang thong khéac néu duge su dong y clia phong thi
nghiém. Diéu nay phai duoc ghi trong bdo cdo do kiém.
7. Cac yéu cau may phat

Dé ddp tng céc yéu cdu cua tiéu chuin nay, may phat phai dugc do theo truong H b

xa, muc dong din hay cong suit do bén c6 thiét bi can do kiém cong bo.
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Néu mdy phat dugc thiét k& v6i dong RF hay trudong H séng mang diéu chinh dugc thi
tit ca cdc tham s6 phai dugc do & mifc cong sudt ra cao nhit ma bén co thiét bi can do ki€ém
cong bd. Sau d6, diéu chinh thiét bi t6i miic cong sudt nhd nhat va lap lai cac phép do phét xa
gia (xem muc 7.4).

Khi thuc hién céc phép do kiém v6i mdy phat duge thiét k& dé€ hoat dong khong lién tuc,
chu ky hoat dong ctia mdy phat, ma bén c6 thiét bi can ki€ém tra cong b6 khong bi vuot qua.
Chu ky hoat dong thuc dugc sir dung phai dugc ghi lai trong bao cdo do kiém.

Néu thiét bi dugc cép kem theo ca dau ndi ang ten 50 Q cd dinh va ang ten riéng, thuc
hién tat ca cac phép do kiém str dung dau n6i ngoai va cac phép kiém tra sau dugc thuc hién
vél1 ang ten riéng:

- Truong H biic xa (xem muc 7.2.1);

- Phat xa gia (xem muc 7.4 va Phu luc A).

7.1 Phdn loai may phadt

Cac may phat duoc phan theo cdc nhom cong suat dua trén truong bic xa va nhom san
pham dua trén loai dng ten sit dung. D6i v6i cdc may phat nhém san pham loai 2 va loai 3, c6
thé sir dung ang ten vong riéng duva trén cdc hudng dan thiét k€ cua cdc nha san xuat. Cc
huéng din nay dugc danh gia boi phong thi nghiém nhu mot phan clia qud trinh do kiém thiét
bi va so sanh véi cac phép do bic xa thuc té.
7.1.1 Mdy phdt dng ten cudén cam

May phat nay duoc dac trung boi:

a) Tiét dién cudn cdm ang ten A < 30 m?;

b) Do dai cia mot phan tir ang ten vong bét ky < A/4 (< 75/f, trong d6 f tinh theo MHz)
hay < 30 m, chon gia tri nho hon;

c¢) Cuodn cam ang ten ¢ thé c6 mot hodc nhiéu vong.
7.1.2 May phdt dng ten cudén cam kich thuoc lon

Mady phat nay dac trung bai:

- Ti€t dién cudn cam ang ten 16n A > 30 m%;

- Ang ten chi c6 mot vong;

- Dai tan chi giGi han tir 9 kHz dén 135 kHz.
7.1.3 Cac may phat khac

Mady phat nay dac trung bai:

- C4c may phét truong E, hoac;

- C4c mdy phat ang ten cuon cam ma khong thoa man tiéu chudn trong cdc muc 7.1.1
va7.1.2.
7.1.4 Cdc loai sdn phdm

Thié€t bi dugc phan loai thy thudc vao loai dng ten dugc st dung. Cdc loai san phim
khong gay nham 1an véi cac loai thiét bi, xem muc 4.1.1, hay céc loai cong sudt, xem muc 1
va muc 7.2.1.3. Céc loai ang ten khac nhau tham khao Khuyén nghi CEPT/ERC 70-03 [3].
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Cac loai san pham la:

Sdan phdam loai 1 :

Mady phat c6 dng ten cudn cam, duoc do ki€ém bang dng ten hoac Ia:

- Ang ten tich hop (ang ten loai 1); hoac

- Ang ten riéng cung c4p theo thiét bi (ang ten loai 2).

Cac gidi han sau 4p dung cho loai san pham nay:

- Dai tan tr 9 kHz dén 30 MHz;

- Truong ang ten khong thi€t k& theo yéu ciu cua khach hang;

- Tiét dién vong ang ten < 30 m?; va

- Do dai cia mot phan tlr vong ang ten nho hon gia tri nho nhat trong hai gia tri sau: A/4
(75/f, trong d¢ f tinh theo MHz) hay 30 m.

Séng mang may phat va cac phat xa gia dugc giéi han bdi truong H cuc dai phat ra
(xem muc 7.2.1,7.4.3 va7.4.4).

Néu nha ché tao cung cap céc ang ten chudn, thi€t bi phai dugc kiém tra nhu san pham
loai 1 véi cac ang ten kem theo. Cac phép do phai duoc lap lai véi ting ang ten nhu vay.

Sdn phdam loai 2:

Cac mdy phat c6 ang ten cudn cam, cho phép thay déi trudng clia dng ten.

Viéc thay déi chi dugc cho phép phit hop véi céac nguyén tic thiét k€ clia nha san xuét
quy dinh.

Sén pham loai 2 duoc ki€ém tra nhu san phdm loai 1 v6i hai dng ten chuin kém theo thiét
bi. Hai ang ten nay phai ddp ing cdc nguyén tac thi€t k& ctia nha san xudt thiét bi va c6 tiét
dién vong cuc dai va cuc tiéu tuong tng. Ca hai dng ten phai ¢6 moé men ludng cuc tir cuc dai
theo cong bo clia nha san xudt. Cac gidi han phu sau day dugc 4p dung cho loai san phdm nay:

- Dai tan tr 9 kHz dén 30 MHz;

- Tiét dién vong ang ten < 30 m?; va

- Do dai cua mot phan tir vong ang ten nho hon gia tri nho nhét trong hai gia tri sau:
A/A(65/f, trong d6 f tinh theo MHz) hay 30 m.

Séng mang may phat va cac phat xa gia dugc giéi han bdi truong H cuc dai phat ra
(xem muc 7.2.1,7.4.3 va7.4.4).

Trong trudng hop do cédc rang budc vé kich thude, khong c6 kha nang van chuyén va
kiém tra ang ten 16n cling véi thiét bi, phai do kiém thiét bi:

- Tai mot vi tri rOng cung véi ang ten ché tao theo yéu cau ctia khach hang cé kich
thuGe cuc dai va cuc tiéu;

- Tai mot tram dai dién (on-site) phu hop v6i muc 4.2.4.
Sdn phdm loai 3 :

Sén pham loai nay chi sir dung cdc dng ten vong kich thudc 16n ché tao theo yéu ciu clia
khach hang. C4c mdy phat dng ten cudn cam dugc kiém tra bang cdch str dung ang ten gia.
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Cac gidi han sau 4p dung cho loai san pham nay:

- Dai tan tr 9 kHz dén 135 kHz;

- Tiét dién vong ang ten > 30 m?;

- Chi ¢6 duy nhat mot vong.

S6éng mang mdy phat va cac phat xa gia dugc giéi han boi dong dau ra cuc dai nhan véi
ti€t dién vong ang ten va phai phu hop véi giéi han truong H duge bic xa (xem muc tuong
tng cac muc 7.2.1.3 va 7.2.2.3 va cic muc 7.4.2.1,7.4.2.2, 7.4.3 va 7.4.4). Nha san xuit phai
cong bo kich thude cuc dai cua vong.

Sdan phdam loai 4:

May phat truong E, dugc do kiém vdi mdi loai ang ten dugc st dung.

Séng mang mdy phat va cac phat xa gia dugc gidi han boi truong E cuc dai, duge do
nhu truong H twong duong (xem muc 7.2.1, 7.4.3 va 7.4.4).

7.2 Mikc cong sudt séng mang cua mdy phdt
7.2.1 Truong H (biic xa)
7.2.1.1 Dinh nghia

Trong truong hgp mdy phét véi ang ten tich hgp hay ang ten riéng, truong H dugce do &
hudng c6 cudng do trudong cuc dai trong cc diéu kién duoc xac dinh cua phép do.
7.2.1.2 Phuong phép do

Cac phép do phai dugc thuc hién tai vi tri nhu quy dinh trong Phu luc A. Bat ky gia tri
do duoc nao ciing phai 16n hon mitc tap 4am moi trudng t6i thiéu 1a 6 dB.

Truong H ma thiét bi tao ra phai duoc do tai khoang cdch tiéu chuin 1a 10 m. Néu do
kich thudc cta thi€t bi bao gom ca ang ten hay do st dung mot ang ten loai truong dac biét
thi ¢6 thé 4p dung khoang céch khac. Khi sir dung khoang céch khdc, thi khoang céch do va
gid tri cudong do trudng do dugc phai dugc ghi lai trong bdo cdo do kiém. Trong trudng hop
nay, gia tri do dugc tai khoang cach thuc té€ phai dugc ngoai suy cho gia tri tai 10 m va duoc
ghi lai trong bao cdo do kiém.

Trudong H duge do bing ang ten vong ¢6 man chin noi v6i may thu do. Bang thong va
ki€u tdch séng ctia may thu do phai tuan theo muc 6.6.

Thi€t bi cin do kiém phai hoat dong & ch€ do khong diéu ché. Néu khong, diéu nay
phai dugc ghi lai trong bdo cdo do kiém.

Doi v6i cac may phat sir dung séng mang quét bang rong lién tuc, phép do duoc thuc
hién khi tat ch€ do quét. Néu khong c¢6 kha nang tat ch€ do quét, cic phép do duoc thuc hién
v6i ch€ do quét va diéu nay phai dugc ghi lai trong bao cao do kiém.

Do6i véi thiét bi do duge hiéu chuin theo dBuV, gid tri doc dugc phai giam di 51,5 dB
dé déi thanh dBpA/m.

7.2.1.3 Céc gi6i han

Cac gi6i han dugc chi ra trong tiéu chudn nay 1a cdc cudng do trudng yéu ciu cho phép
cac hoat dong thich hop cua cac hé thong dién cam. Cac mic nay dugc xac dinh sau cac phan
tich k§ ludng ctia cac t6 chic ETSI va ERC/CEPT.
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Cuong do truong cuc dai trong cdc diéu kién binh thudng va téi han duoc quy dinh
trong Bang 4.

Do6i véi viéc do ching nhan hop chuén, 4p dung cac gidi han trong Bang 4. Truong hop
ca biét, mot s6 nha quan 1y can ¢6 thém hé s6 bao vé d6i véi mot s6 dich vu dang hoat dong
trén cac dai tan trong bang nay.

Trong tat ca cdc trudng hop, cdc SRD hoat dong trén co s& khong gay nhiéu. C6 thé ap
dung céc giai phdp k¥ thuat lam thay d6i cuong do trudong dé khong gay nhiéu.

Cac thong tin phu ¢6 thé tham khao trong Khuyén nghi CEPT/ERC 70-03 [3] hodc céc
huéng dan ERC.

Bdng 4: Cac gioi han truong H do tai khodng cdch 10 m

cmf;z:lﬁt Dai tan (MHz) Gi6i han cuong do truong H dBpA/m tai 10m
3 0,009 <f < 0,03 72 hoac theo chd y
3 0,03<f<0,07 72 tai 0,03 MHz giam 3 dB/8 do chia hodc theo chi ¥
0,119<f<0,135
2 0,0597 < f < 0,06025 42
0,07<f<0,119
4 0,135<f< 1,0 37,7 tai 0,135 MHz giam 3 dB/8 do chia
4 1,0<f<4,642 29 tai 1,0 MHz giam 9 dB/8 do chia
5 4,642 <f< 30 9
2vas 6,765 <f<6,795
13,553 << 13,567 42
26,957 <£<27,283
Chii y: D61 v6i céc dai tan s6 tir 9 dén 70 kHz va tir 119 dén 135 kHz dp dung cac giéi han
phu sau cho c4c miic cao:
- Dai véi céc ang ten cuon cam tiét dién > 0,16 m?, 4p dung truc ti€p Bang 2.
- D6i vé6i cdc ang ten cudn cam tiét dién giita 0,05 m® va 0,16 m*, 4p dung Bang 2 véi hé s6
hiéu chinh. Gi6i han 1a gi4 tri trong bang + 10xlog(tiét dién/0,16 m?).
- Doi v6i cac ang ten cudn cam tiét dién < 0,05 m* gidi han thdp hon 10 dB so véi gia tri
trong bang 4.

Bi€u d6 tuong duong ctia Bang 4 dugc cho trong Phu luc B.
7.2.2 Dong séng mang RF
7.2.2.1 Dinh nghia

Dinh nghia nay chi 4p dung cho san phdm loai 3.

Dong s6ng mang RF dugc quy dinh 1a dong dua t6i tai gia trong cac dieu kién do xac
dinh. Nha san xuat phai cong bd kich thudc vong ang ten cuc dai.
7.2.2.2 Phuong phép do

May phat duogc noi t6i ang ten gia, xem muc 6.2.1 va Phu luc G. Dong RF t6i ang ten
gia trong chu ky hoat dong dugc do t6i tAn s6 30 MHz bang cach sir dung:
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- Pau do dong da hiéu chuén noi t6i mdy thu do; hoac

- DAau ra tir ang ten gia da hiéu chudn n6i t6i may thu do, xem Phu luc G.

Dai tan do va loai bo tach song tuan theo muc 6.6.

Doi v6i cac may phat st dung séng mang quét bang rong lién tuc, thuc hién phép do khi
tat ch€ do quét. Néu khong tat dugce ch€ do quét, thuc hién cdc phép do véi ché do quét. Diéu
ndy phai dugc ghi lai trong béo cdo do kiém.

Phuong phdp do dong séng mang mdy phat nay dugc sir dung doi véi thi€t bi san pham
loai 3 hoat dong véi tan s6 dén 135 kHz.

Cac phép do dugc thuc hién trong cdc diéu kién do ki€ém binh thudng va t6i han, xem
muc 5.4.

Moi lién hé gitra dong song mang RF, hé s6 ang ten (NxA) va truong H duoc quy dinh
trong Phu luc F.

7.2.2.3 Céc gi6i han

Bang 5 quy dinh gidi han dong séng mang RF nhan véi ti€t dién ang ten doi véi cac
mdy phat vong ang ten kich thudc 16n san pham loai 3.

Bdng 5: Dong song mang RF x tiét dién dng ten

Dai tan, MHz Dong song mang RF x tiét dién ang ten, dBAm’
0,009 <0,03 40
0,03 <f<0,07 40 tai 30 kHz do doc 3 dB/8 do chia
0,119 <£<0,135
0,05975 < £ <0,06025 10
0,07<f<0,119

Bi€u d6 tuong duong véi Bang 5 dugc cho trong Phu luc C.
7.2.3 Truong E biic xa (sdn phdm loai 4)
7.2.3.1 Dinh nghia
Truong E buc xa dugc quy dinh 1a truong E & huéng cuong do truong cuc dai dudi cac
diéu kién do xdc dinh. Day la dinh nghia cho mdy phat véi ang ten tich hgp.
7.2.3.2 Phuong phép do
Phép do truong E duoc dua trén truong H tuong duong, tai khoang cach 10 m.

Trudong H duge do bing ang ten vong ¢6 man chin noi v6i may thu do. Bang thong va
loai tich song cua may thu do tuan theo muc 6.6.

Mo ta chi ti€t moi lién hé gitra truong E va truong H dugc cho trong Phu luc H.
7.2.3.3 Céc gi6i han

Trong dai tan tir 9 kHz dén 4,78 MHz, cac gi6i han do6i véi H, theo cac gidi han truong
H, H,, quy dinh trong muc 7.2.1.3, Bang 4 v&i hé s6 hiéu chinh phu C. Hé s6 sau ap dung cho
khoang cach do 10 m.
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Gi6i han H,; = H;+ C, trong dé:
C =20 x log(f./4,78 x 106) dB;

v6i £, 12 tin s6 séng mang tinh biang Hz.

D6 thi hé s6 hiéu chinh C dugc cho trong Phu luc D.

Trong dai tan tir 4,78 MHz dén 25 MHz, cdc gidi han la twong tu nhu trong muc 7.2.1.3,
Bang 4, khong can hé s6 hiéu chinh.
7.3 Ddi tan cho phép cua bdang thong diéu ché

Bén c6 thiét bi can do kiém phai cong bo dai tan cho phép.
7.3.1 Dinh nghia

Bing thong diéu ché va cac bang phu kém theo phai & trén cdc muc sau:

a) Dai voi cac tan s6 song mang dudi 135 kHz, mic cao nhat:

- Thap hon 30 dB so véi mic song mang hoac gidi han phat xa gia tuong ung, xem
muc 7.4.

b) Dai vai cac tan s6 song mang trong dai tir 135 kHz dén 30 MHz:

- Tai gi6i han phat xa gia tuong ting, xem muc 7.4.

Khi dai tan duoc phan dinh dugc chia thanh cac dai nho, cac mic do va cac bang thong
trén dugc 4p dung trong cac dai nho nay.

Dai v6i cac thanh phan diéu ché bén trong cédc dai 1an can, xem céc trudng hop dac biét
trong Phu luc K.

7.3.2 Phuong phap do

May phat duoc noi t6i ang ten gia hoac néu may phat cé ang ten tich hop, st dung bo
ghép do (xem muc 6.3). Pau ra RF cua thiét bi phai duoc néi t6i may phan tich phé qua suy
hao bién ddi c6 trd khang 50 Q.

May phat hoat dong v6i mic cong suat song mang danh dinh hodac cuong do truong
dugc do duéi cac diéu kién do ki€m binh thudng trong muc 7.2. Diéu chinh suy hao dé c6
hién thi mic phit hgp trén mdy phan tich pho.

M4y phat phéi dugc diéu ché véi qud trinh diéu ché do kiém tiéu chuin (xem cdc muc
6.1.1 va 6.1.2). Néu thiét bi khong ¢6 diéu ché ngoai, sir dung qua trinh di€u ché bén trong.

Doi v6i cac may phat sit dung song mang quét bang rong lién tuc, cac phép do phai
duoc thuc hién trong ché do quét.

Déu ra may phét c6 hodc khong c¢6 bo ghép do, phai duge do bang cédch st dung may
phan tich ph6 ¢6 bang thong phan gidi phit hgp d€ chap nhan tat ca cdc dai bién chinh. Sau d6
hiéu chudn mic cong suat clia may phan tich pho so véi mitc cong suat hoac cudng do trudng
dugc do theo muc 7.2. Tinh muc cong suat tuyét doi cua dai bién.

Khau do mdy phan tich phé phai dugc dam bao du rong dé chia séng mang va tat ca
cac dai bién chinh.
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Tan s6 tai cdc diém trén va dudi dudng bao cong sudt trong qué trinh diéu ch€, bao gom
ca troi tin s6, duoc hién thi, phai bang cdc mic quy dinh trong muc 7.3.1 dugc ghi lai 1a bang
thong diéu ché.

Céc phép do phai duoc thuc hién trong cdc di€u kién binh thudng va téi han (cdc muc
5.4.1 va 5.4.2 dugc ap dung dong thoi).
7.3.3 Cac gioi han

Dai bang thong diéu ché cho phép phai trong cdc giGi han cua bang tan dugc phan dinh
theo Khuyén nghi CEPT/ERC 70-03 [3] hay cac huéng dan ERC.
7.4 Phdt xa gia
7.4.1 Dinh nghia

Phat xa gia 1a phat xa tai cac tan s6 khac véi tan s6 séong mang va cac dai bién kem theo
qué trinh diéu ch€ do kiém binh thudng (muc 6.1). Mtic cta cdc phat xa gia dugc do trong
diéu kién binh thudng (muc 5.3) la:

1) a) Mtc cong suit hay dong trong ang ten gia; va

b) Cong suit buc xa hiéu dung hay cuong do truong bic xa bdi vo hay ciu tric thi€t
bi (btic xa vo); hoac

2) Cong suat buc xa hiéu dung hay cuong do truong bic xa bdi vo va ang ten tich hop.
7.4.2 Phdt xa gid ddn

Muc nay lién quan tGi cac yéu cau trong muc 7.4.1; khoan la) va chi d4p dung doi véi
san pham loai 3.
7.4.2.1 Phuong phép do (< 30 MHz)

May phat dugc néi véi ang ten gia nhu muc 6.2.1. May thu do duoc n6i véi dau ra cia
ang ten gia, do dong cua séng mang va cac thanh phan phat xa gia. Chi tiét cia ang ten gia
duogc cho trong Phu luc G.

Phuong phap xac dinh giéi han dong phat xa gia I, tinh todn nhu sau:
I-I=H,-H,

Trong do:

I, 1a gi6i han dong clia phat xa gia dan do dugc tinh bang dBuA;

I, 1a giGi han dong s6ng mang do dugc tinh bang dBuA, xem muc 7.2.1.3;

H, 1a gidi han trudong H phat ra tinh bing dBuA/m, xem 7.2.1.3;

H, 1a gi6i han d6i véi phat xa gia truong H tinh bang dBuA/m, xem muc 7.2.3.2.

S6 hang (H, - H,) trong cong thic trén la suy hao yéu ciu cua phat xa gia truong H, tinh
theo dB. Yéu cdu nay c6 thé thay doi theo tin s6 do céc gid tri gidi han thay déi theo tan so.
S6 hang (I, - 1), tinh theo dB, 1a suy hao ctia dong phat xa gia so v6i song mang.

7.4.2.2 Gi6i han
Trong céc diéu kién do kiém binh thuong phai thoa man diéu kién sau:
(. -L)>(H,-H
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7.4.2.3 Phuong phédp do (= 30 MHz)

May phat dugc ndi véi ang ten gia nhu theo muc 6.2.2. Cac thanh phan phat xa gia duogc
do bang Von k€& chon loc n6i véi ddu ra clia may phat bang thiét bi ghép phu hop. Chi tiét clia
ang ten gia duoc cho trong Phu luc G.

7.4.2.4 Gié6i han
Cong sudt cua phat xa gia bat ky khong duoc 16n hon cac gia tri quy dinh trong Bang 6.

Bdng 6: Phdt xa gid dan

Trang thai Tan so Cac tan so khac giita
Tir 47 MHz dén 74 MHz 30 MHz va 1000 MHz
Tu 87,5 MHz dén 118 MHz
Tur 174 MHz dén 230 MHz
Tir 470 MHz dén 862 MHz
Hoat dong 4 nW 250 nW
Cho 2 nW 2 nW

7.4.3 Cuong do truong buc xa

Muc nay lién quan t6i muc 7.4.1 phan 1 b) va 2) .
7.4.3.1 Phuong phép do (< 30 MHz)

Phuong phép nay dp dung cho tat ca céc loai san pham.

Cuong do trudong phai duoc do doi voi cdc tan s6 dudi 30 MHz. Thiét bi can do kiém
phéi dugc do tai khoang céch 10 m & vi trf do kiém ngoai troi. Ang ten do phai 1a ang ten
trudng tir 6 man chan dugc hiéu chuin. Bo tri thiét bi can do kiém va ang ten do nhu trong
muc A.1 cta Phu luc A.

D6i v6i cdc san pham loai 3, n6i dng ten gia véi cong ang ten phdt cua thiét bi can do
ki€ém (xem muc 6.2) va ddu ra clia ang ten gia phai duoc két cudi.

Thiét bi can do kiém hoat dong vdi qud trinh diéu ch€ binh thudng. C4c dic tinh clia tin
hiéu diéu ché€ dugc sir dung phai duoc néu ra trong bdo cdo do kiém. Mdy thu do duoc diéu
chinh trong dai tir 9 kHz t6i 30 MHz, ngoai trir dai tan s6 may phat hoat dong.

Tai méi tdn s6 ma & do tin hiéu phdt xa gia dugc phat hién, thiét bi can do kiém va ang
ten dugc xoay cho dén khi thu dugc muc cuong do truong cuc dai trén may thu do. Mic nay
phai duoc ghi lai.

Néu mdy phat c6 thé hoat dong trong ché do chd, thi phép do nay phai dugc lap lai
trong ca ché do cho.

D6i véi cac thiét bi do hiéu chuin theo dBuV, phai trir gid tri do dugc di 51,5 dB dé ¢6
gid tri do tinh bang dBpA/m.

7.4.3.2 Gi6i han

Cac buc xa dudi 30 MHz khong dugc vuot qué gid tri cuong do truong H (dBuA/m) tai
khoang cach 10 m, quy dinh trong Bang 7.
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Bdng 7: Cuong do truong biic xa
Trang thai may phat Tan s0 9 kHz < f< 10 MHz Tan s6 10 MHz < f < 30 MHz
Phat 27 dBuA/m giam 3 dB/ 8 d¢ chia -3,5 dBUA/m
Cho 6 dBuA/m giam 3 dB/ 8 do chia -24,5 dBpA/m

Biéu thi du6i dang do6 thi bang trén cho trong Phu luc E.
7.4.4 Cong sudt biic xa hiéu dung

Muc nay lién quan tGi cac yéu cau cia muc 7.4.1 phan 1)b) va 2).

7.4.4.1 Phuong phap do (> 30 MHz)

Phuong phép nay dp dung cho tat ca céc loai san pham.

Tai vi tri kiém tra dugc Iva chon theo Phu luc A, dat thiét bi can kiém tra trén gia do
khong dan dién tai do cao xac dinh va tai vi tri gan véi vi tri hoat dong thong thuong ma bén
c6 thi€t bi cin do ki€ém cong ba.

D6i v6i san pham loai 3, ndi ang ten gia t6i cong dng ten mdy phat (xem muc 6.2).

Ang ten do dugc dinh huéng dé ¢ phan cuc ditng. Pau ra clia ang ten do dugc noi véi
mdy thu do.

Mady phat hoat dong & ché do diéu ché binh thudng va mdy thu do duoc di€u chinh
trong dai tan tir 30 MHz dén 1000 MHz.

Tai moi tan s6 & d6 tin hiéu phat xa gia duoc phét hién, ang ten do duogc nang lén va
ha xuéng trong pham vi do cao quy dinh cho dén khi thu dugc muc tin hiéu cuc dai trén may
thu do.

Sau d6, mdy phat duoc xoay 360° theo mat phang nim ngang, cho dén khi dat dugc miic
tin hiéu cuc dai trén mdy thu do.

Ghi lai muec tin hiéu cuc dai mdy thu do nhan dugc.

Ang ten thay thé phai dugc dinh huéng cho phan cuc diing va hiéu chuén t6i tin s6 clia
thanh phan phat xa gia duoc phat hién.

Diéu chinh tin s6 tin hiéu chia may phat tin hiéu chuén t6i tdn s6 cta thanh phan phat
xa gia dugc phét hién. Néu can, diéu chinh suy hao dau vao clia may thu do dé tang do nhay
mdy thu do.

Ang ten do dugc nang 1én va ha xudng trong mot khoang xé4c dinh dé ddm bdo thu dugc
tin hiéu 16n nhat.

Khi str dung vi tri do kiém tuan theo muc A.3, khong cin thay d6i do cao ang ten.

Diéu chinh tin hiéu dau vao dng ten thay th€ cho dén khi mdy thu do dat dugc miic
tuong duong hoac muc tuong ting da biét tach tr may phat.

Ghi lai mitc cong suat tin hiéu 161 vao ang ten thay thé.

S6 do cong suét bic xa hiéu dung clia cac thanh phan phat xa gia 1a s6 16n hon trong hai
miic cong suat dugc ghi lai d6i v6i mdi thanh phan phat xa gia tai dau vao ang ten thay thé.
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Néu khong ¢6 dugc song mang khong di€u ché, thi thuc hién cdc phép do vdi tin hiéu
do kiém binh thudng (xem muc 6.1.2). Trudng hop nay, phai ghi lai trong bdo cdo do kiém.

Néu may phat c6 ché do cho, thuc hién cac phép do & ca ché do cho.
7.4.4.2 Gi6i han
Cong sudt cua bat ky phat xa gia nao khong 16n hon céc gia tri quy dinh trong Bang 8.
Bdng 8: Cong sudt biic xa hiéu dung
Trang thai Tan s6 Cac tan s6 khac giira 30 MHz
Tir 47 MHz dén 74 MHz va 1000 MHz

Tu 87,5 MHz dén 118 MHz
Tu 174 MHz dén 230 MHz

Tt 470 MHz dén 862 MHz
Hoat dong 4 nW 250 nW
Cho 2nW 2nW

7.5 Chu ky hoat déong
7.5.1 Dinh nghia
Chu ky hoat dong 1a ti so gifta tong thoi gian clia ban tin trén téng thoi gian dimg trong
mot gio.
7.5.2 Khai bao

D6i véi céc thiét bi duge 1ap trinh trudc hay diéu khién biang phdn mém, bén c6 thiét
bi can do kiém phai khai bao cac loai chu ky hoat dong d6i véi thiét bi can do kiém, xem
Bang 9.

7.5.3 Cac loai chu ky hoat dong

Trong khoang thoi gian 1 gio, chu ky hoat dong khong 16n hon cac gid tri quy dinh
trong Bang 9.

Bdng 9: Gioi han chu ky hoat dong

Loai chu ky hoat dong Ti s6 chu ky hoat dong
1 <0,1%
2 < 1,0%
3 < 10%
4 Téi 100%

8. Yéu cau déi v6i may thu

8.1 Do chon loc kénh lin cdn-trong ddi

Phép do nay chi yéu cau khi st dung quy hoach tan s6 véi khoang cach kénh tiéu
chudn, vi du tai 27 MHz.

Khong thuc hién phép do nay néu:

a) Khong thé tit mdy phdt va khoang céch gitta tin s6 mdy phdt va mdy thu nho hon 10
lan bang thong 3 dB dugc cong bd; hoac
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b) May phat va may thu hoat dong cling tan s6 va khong thé tit mdy phat vi séng mang
dugc su dung lam tin hiéu dua vao may thu (vi du déi véi cac hé thong homodyne).

Trong trudng hgp 4p dung muc a) va/hodc b) & trén, ghi lai diéu nay trong bdo cdo
do kiém.

8.1.1 Dinh nghia

Do chon loc kénh lan can 1a s6 do kha nang may thu hoat dong dugc khi cé tin hiéu
khong mong mudn cé tan s6 chénh léch so véi tin s6 cua tin hiéu mong muén mot lugng
béing do phan cach kénh lan can.

8.1.2 Phuong phdp do

Phép do dugc thuc hién trong cac di€u kién binh thudng.

Hai may phat tin hiéu A va B dugc no6i t6i may thu qua mang két hgp hoac:

a) Qua bo ghép do hoac ang ten thlr t6i mdy thu c6 ang ten tich hgp, ang ten riéng hoac
ang ten do ki€ém; hoac

b) Truc ti€p tGi cong dng ten tam thoi hay ¢ dinh ctia may thu.

Phuong phdp ghép t6i mdy thu dugc ghi lai trong bdo cdo do kiém.

Mady phat tin hiéu A dugc dat tai tin s6 danh dinh clia mdy thu, véi qud trinh di€u ché
binh thuong tin hiéu mong mudn.

Mady phat tin hiéu B khong diéu ché va phai dugc diéu chinh t6i tAn s6 kénh lan can
ngay trén kénh tan s6 tin hiéu mong muon.

Ban diu mdy phat tin hiéu B duoc tit va sir dung may phat tin hiéu A véi miic tin hiéu
tao ra dap tng du. Sau do6 tang muc phat tin hiéu thém 3 dB.

Bat mdy phét tin hiéu B va diéu chinh mic tin hiéu cho dén khi dat téi chi tiéu mong
muon. Ghi lai muc nay.

Phép do dugc 1ap lai véi tin hiéu mdy phat B dugc di€u chinh t6i tdn s6 kénh lan can
ngay dudi tin hiéu mong mudn.

Do chon loc kénh 1an can doi vé6i cac kénh trén va dudi 1a ti s6 tinh theo dB ctia miic tin
hiéu khong mong mudn va muc tin hiéu mong muon.

Do6i véi cdc hé thong do tim (vi du hé thong nhan dang RF, chong trom, diéu khién truy
nhap, xac dinh vi tri hay twong tu), mdy phat A dugc thay bang doi tugng vat 1y dat cach 70%
cu ly ma hé thong c6 thé do dugc (tinh theo mét). Trong trudng hgp nay, do chon loc kénh
lan can dugc ghi lai la ti s6 tinh theo dB gitta mitc thap nhat cua tin hiéu khong mong mudn
(may phat B) v6i do nhay dugc cong bo ciia may thu cong véi 3 dB.

8.1.3 Gidi han

Do chon loc kénh lan céan cua thiét bi trong céc diéu kién xdc dinh khong nhd hon gid
tri quy dinh trong Bang 10.

Bdng 10: Do chon loc kénh ldn cdn
Loai thiét bi Khoang cach kénh < 25 kHz Khoang cach kénh > 25 kHz
1 60 dB 70 dB
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8.2 Giam do nhay thu doi vdi tin hiéu khong mong muon
8.2.1 Dinh nghia

Kha nang chan (giam do nhay thu doi véi tin hiéu khong mong mudn) 1a kha nang may
thu thu dugc tin hiéu diéu ché€ mong muon ma khong gay ra su suy giam chat luong vuot qua
muc quy dinh do su xuét hién cta tin hiéu dau vao khong mong muon tai bat ky tan s6 nao
khong tinh dén cac dap tng gia hoac do chon loc kénh lan can (xem muc 8.1).

8.2.2 Phuong phdp do

Phép do dugc thuc hién trong cac di€u kién binh thudng.

Hai may phat tin hiéu A va B dugc n6i may thu qua mang két hop hoac:

a) Qua bo ghép do hoac ang ten thir t6i may thu c6 ang ten tich hop hoac ang ten riéng;
hoac

b) Truc ti€p tGi cong dng ten tam thoi hay ¢ dinh ctia may thu.

Phuong phdp ghép t6i mdy thu dugc ghi lai trong bdo cdo kiém tra.

Mady phat tin hiéu A dugc dat tai tin s6 danh dinh clia mdy thu, véi qud trinh di€u ché
binh thuong.

May phat B phat khong diéu ché va duoc diéu chinh dén tan s6 do kiém quy dinh khoan
a) hoac b), chon gid tri 16n hon.

Ban diu mdy phat tin hiéu B duoc tit va sir dung may phat tin hiéu A véi miic tin hiéu
toi thi€u tao ra ddp ting dui. Sau d6 ting mic phét tin hiéu thém 3 dB.

Bat mdy phét tin hiéu B va diéu chinh mic tin hiéu cho dén khi dat téi chi tiéu mong
muon. Ghi lai muc nay.

Tan s6 clia mdy phat tin hiéu B dugc xdc dinh bing a) hodc b), chon gid tri 16n hon
nhu sau:

a) Doi v6i dai tan tir 9 kHz dén < 500 kHz, cdc phép do thuc hién tai tdn s6 lan can
+50 kHz, +100 kHz, +200 kHz, + 300 kHz va +500 kHz tlr tan s6 hoat dong cao nhéat cta
may thu cong véi bang thong 3 dB ctia may thu. Lap lai cac phép do tai tan s6 lan can
-50 kHz, -100 kHz, -200 kHz, -300 kHz va -500 kHz tir tan s6 hoat dong thap nhat cia may
thu trir di bang thong 3 dB cua may thu.

Dai véi dai tan > 500 kHz dén 30 MHz, cac phép do thuc hién tai tan s6 lan can +500 kHz,
+1 MHz, +2 MHz va +5 MHz tir tan s6 hoat dong cao nhat cia mdy thu cong vGi bang thong
3 dB ctia may thu. Lap lai cac phép do tai tan s6 lan can lan can -500 kHz, -1 MHz, -2 MHz
va -5 MHz tir tan s6 hoat dong thap nhat cia may thu trir di bang thong 3 dB clia may thu.

Nha san xudt phai cong bo cac tan s6 hoat dong va bang thong 3 dB cta may thu.

hoac:

b) Céc tan s6 do ki€ém trén va duéi doi v6i mdy phat B dugc quy dinh nhu sau:

Céc tan s6 do kiém trén: tan s6 hoat dong cao nhat cong véi (bang thong 3 dB clia mdy thu)
x (N +1).

Céc tan s6 do kiém du6i: tan s6 hoat dong thap nhat trir di (bang thong 3 dB clia mdy thu)
x (N + 1).
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Gia tri cia N dugc quy dinh trong muc 8.2.3, Bang 11.

Nha san xudt phai cong bo cac tan s6 hoat dong va bang thong 3 dB cta may thu.

Dai v6i cac hé thong c6 cac tan s6 hoat dong quét:

Céc tan s6 do kiém trén: tin s6 cao cua dai quét cong véi (bang thong 3 dB clia may thu)
x (N + 1).

Céc tan s6 do kiém dudi: tan s6 thap clia dai quét trir di (bang thong 3 dB ctia mdy thu)
x (N + 1).

Nha san xuét phai cong bo cdc tan s6 hoat dong va bang thong 3 dB va dai quét cia
mdy thu.

Kha nang chan hay giam d¢ nhay thu tin hiéu khong mong mudn 1a ti s6 theo dB cta
muc tin hiéu khong mong muon cao nhat (may phat B) va muc tin hiéu mong muoén (may
phat A).

D6i véi cdc hé thong do tim (vi du hé thong nhan dang RF, chong trom, diéu khién truy
nhap, xdc dinh vi tri hay tuong tu), may phat A dugc thay bang doi tugng vat 1y dat cach
70 % cu ly ma hé thong c6 thé do dugc (tinh theo mét). Trong trudng hgp ndy, kha nang giam
do nhay thu tin hiéu khong mong muén la ti s6 tinh theo dB mitc thap nhat cta tin hiéu khong
mong mudn (mdy phat B) v6i do nhay ciia may thu cong véi 3 dB.

Khong quy dinh va khong do cac tan s6 ciia may phat B duéi 9 kHz.

8.2.3 Gidi han

Ti s6 chan d6i v6i mot tan s bat ky trong cac dai quy dinh khong duge nho hon cac gia
tri quy dinh trong bang 11, ngoai trit cac tan s6 trong d6 c6 cac dap ung phat xa gia. Gia tri
gidi han duoc xdc dinh bdi gid tri gi6i han chuin (Ref) cong vé6i hé s6 diéu chinh (dB) tuy
thudc vao viéc phan loai may thu tuong tng.

Bdng 11: Khd ndng giam do nhay thu doi voi tin hiéu khéng mong muén

Dich tan mdy phat B |f, —f;| theo a) hoac b),
Loai tuy thudc gia tri nao 16n hon (xem chi y 2) Gi6i han (dB)
may a) Theo muc 8.2.2 khoan a) b) Theo muc 8.2.2,
thu khoén b)
f, <500 kHz | f, >500 kHz | GidtriciaN,xem
dudi day
1 beoi véi tat ca | Deoi véi tat ca cac 2,4,8va20 Gié6i han chuén
cac tan s6 dich tan s6 dich
2 +100 kHz 1500 kHz 2 Gi6i han chuén x 1/2, chd y 1
1200 kHz +1 MHz 4 Gié6i han chuén x 2/3, chd y 1
+300 kHz +2 MHz 8 Gi6i han chuén x 5/6, chd ¥ 1
+500 kHz +5 MHz 20 Gid6i han chuén
Gid6i han chuén (Ref) = 30 dB tai 9 kHz tang vé6i do déc 10 dB/10 do chia t6i 65,2 dB tai 30 MHz.
Chii y 1: Gi6i han 12 phan s6 cha gi4 tri chudn.
Chii y 2: Khong quy dinh céc tan s6 may phat B du6i 9 kHz.
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8.3 Phdt xa gid cuia mdy thu
Khong ap dung yéu cau nay doi véi cac may thu dugc st dung cung véi cac may phat
dat co6 dinh cung vi tri. Cung vi tri dugc quy dinh la khoang cach < 3 m. Trong nhiing truong
hop nay, cdc mdy thu phai dugc do kiém cling v6i mdy phat & ché do hoat dong (xem muc 7.4).
8.3.1 Dinh nghia
Phat xa gia tir mdy thu la cac phat xa dugc bic xa tir ang ten, khung va vo may thu,
dugc xac dinh 1a cong sudt bitc xa cua tin hiéu roi rac.
8.3.2 Phuong phdp do
1) Boi véi cac buc xa dudi 30 MHz, xem muc7.4.3.1.
2) Déi véi cac bic xa bang hoac trén 30 MHz, xem muc 7.4.4.1.
Chuyén déi s6 do v6i hé s6 51,5 dB d6i vdi cac thiét bi do hiéu chuédn theo dBuV hay
dBuV/m.
8.3.3 Gidi han
8.3.3.1 Céc phat xa buc xa dudi 30 MHz
Cac thanh phat xa gia du6i 30 MHz khong vuot qua cac gia tri truong H dugc phat ra do
tai khoang cach 10 m dugc quy dinh trong Bang 12.
Bdng 12: Gioi han phdt xa gid cua mdy thu
Tan s6 9 kHz < f< 10 MHz Tan s6 10 MHz < f < 100 MHz
6 dBuA/m giam 3 dB/8 do chia -24,5 dBpA/m

Bié€u thi dudi dang d6 thi dugc cho trong Phu luc E.
8.3.3.2 Cac phat xa buc xa trén 30 MHz
Cac gié tr1 do dugc khong 16n hon 2 nW.

9. Do khong dam bao do

Viéc giai thich cdc két qua ghi trong bao cdo do ki€ém d6i vé6i cdc phép do mo ta trong
tai liéu nay nhu sau:

- Gia tri do dugc so véi t6i giGi han tuong ting dé€ quyét dinh thi€t bi c6 dap ing duogc
céc yéu cau trong tiéu chuan nay hay khong.

- Gi4 tri do khong dam bao do doi v6i phép do modi tham s6 phai dugc néu ra trong bdo
céo do kiém.

- Gia tri d0 khong dam bao do, d6i véi moi phép do, bang hodc thap hon céc con s6 cho
sau day:

+ Tan s6 RF +1x 107
+ Miic cong suat, dan +1 dB

+ Miic cong suat, biic xa +6 dB

+ Nhiét do +1°C

+ Do 4m +5%
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D6i v6i cac phuong phéap do kiém, phu hop véi tai liéu nay, cdc gia tri do khong dam
bao phai duoc tinh theo cac phuong phap mo ta trong ETR 028 [5] tuong tng véi hé s6 mo
rong (hé s6 bao phu) k = 1,96 hay k = 2 (tao ra cdc miic tin cay 95% va 95,45% trong truong
hop dic trung cac phan b6 do khong chic chan do 1a Gauss).

Cac do khong dam bao do néu trén dua vao cac hé s6 mad rong noi trén.

Cac hé s6 mo rong dac biét duge sur dung dé ddnh gid do khong dam bao do phai dugc
chi ra.
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PHU LUC A
(Quy dinh)
Phép do birc xa

A.1 Vi tri do kiém va bo tri thiét bi cho cac phép do lién quan t6i viéc sit dung cac
truong birc xa

A.1.1 Vi tri do kiém ngodi troi

Vi tri do kiém ngoai troi phai 12 bé mat phang hay mat dat hop ly. Déi véi cac phép do
tai cdc tdn s6 dudi 30 MHz, khong st dung bé mat dit nhan tao. Da6i véi cdac phép do tai cac
tan s6 30 MHz va trén d6, phai c6 mot mat phang dit dan dién dudng kinh t6i thiéu 5 m tai
dia diém do kiém. Tai khoang gifta mat phang dit nay sit dung mot gid d& khong dan dién, c6
kha nang quay 360° trong phuong nam ngang, dé d& mau do kiém trong vi tri tiéu chudn cla
né, cach mat phang dat 1 m, ngoai trir thiét bi ¢6 ang ten gan trén san. Ddi véi thiét bi nay,
dng ten phai dugc nang cao 100 mm, trén gid d& khong déan, cdc di€ém ti€p xic diéu chinh
dugc pht hop véi viéc str dung thong thudng. Dia diém do ki€ém phai du rong dé c6 thé dung
cac ang ten phat hay do cach 10 m hay 30 m tuy y. Khoang cach st dung trén thuc t€ phai
duoc ghi lai cuing véi cdc két qua do kiém.

Phai dam bao céc phan xa tir cic d6i twong bén ngoai gan dia diém do kiém khong lam

giam do chinh xac cac két qua phép do.
oo

1 1-4m

1m

Nén, dudng kinh t6i thi€éu 5 m

1: Thiét bi can do kiém 3: Bo loc thong cao
2: Ang ten do kiém 4: M4y phan tich phé hodc mdy thu do
Hinh A.1: Bo'tri thiét bi do

A.l1.1.1Vitri tiéu chudn

Vi tri do kiém tiéu chudn trong tit ca cdc dia diém kiém tra, ngoai trir d6i v6i thiét bi dé
mang trén nguodi nhu sau:

- D6i v6i thié€t bi ¢6 ang ten tich hop, n6 phai dugc dat & vi tri gan véi vi tri st dung
thong thuong nhat nhu nha san xudt cong bo;
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- Doi v6i thiét bi ¢6 ang ten ngoai ciing, ang ten phai dugc dat thing diing.

- D6i v6i thiét bi c6 ang ten ngoai khong cting, ang ten phai dugc kéo thang ding nhd
gia d& khong dan dién.

Do6i v6i cdc thi€t bi mang gan co thé hay cAm tay, gid d& khong din, theo yéu cau cia
bén ¢6 thi€t bi can kiém tra duoc thay thé bang ngudi gia, néu thich hop. Viéc st dung nguoi
gia dugc ghi lai trong bao cdo kiém tra.

Nguoi gia phai 1a 6ng crylic, d6 ddy nuéc mu6i (1,5 g NaCl pha véi 1 lit nude cét). Do
dai 6ng la 1,7 m + 0,1 m, duong kinh trong 300 mm + 5 mm véi do day 1,5 mm + 0,5 mm.

Dé giam khoi lugng ciia ngudi gia, c6 thé st dung 6ng tuong duong, rong & giita ¢
duong kinh cuc dai 200 mm.

Mau thir duoc géan c6 dinh trén bé mat ngudi gia, & do cao thich hop doi véi thiét bi.

A.1.2 Ang ten do kiém
A.1.2.1 Duoi 30 MHz

Ang ten vong di hiéu chudn dugc st dung dé thu cuong do truong tir mau thir. Ang ten
phéi duoc d& trong mot mat phang thang ding va c6 thé quay quanh mot truc thang ding.
Diém thap nhat clia vong phai cach mat dat 1 m.

A.1.22Trén30 MHz

Ang ten do kiém dugc dung dé thu trudng bic xa tir cA méiu thir va dng ten thay thé, khi
dugc su dung cho cac phép do bic xa. Khi stir dung cho cac phép do dac tinh may thu, néu
can thiét, str dung ang ten do kiém nhu mot ang ten phat.

Ang ten dugc gin trén mot gid dd sao cho c6 thé sir dung theo phan cuc ngang hoic
diing va do cao tam ang ten so vdi mit dét c6 thé thay doi trong dai tir 1 m dén 4 m. Tot nhat
nén su dung ang ten ¢6 do dinh hudng cao. Kich thude ang ten theo truc do khong vuot qua
20% khoang céch do.

Do6i voi cac phép do biic xa may phat va thu, dng ten do ki€m dugc néi t6i mdy thu do,
c6 kha nang diéu hudng tdi tan sd can do bat ky va do chinh xdc cdc mic tuong doi cla tin
hiéu dau vao.

A.1.3 Ang ten thay thé

Khi do trong dai tan 1én dén 1 GHz, ang ten thay thé& phai la loai dipole A/2 (Iudng cuc
nira budc séng), cong hudng tai tin s6 hoat dong, hay mot dipole dugc 1am ngan di, hiéu
chuén theo dipole A/2. Tam cua dng ten nay phai trang vdi diém chuin ctia mau thir ma né
thay th€. Diém chuin nay 1a tAm khoi ciia mau khi ang ten ctia né dugc gian bén trong vo,
hoic diém & d6 ang ten ngoai dugc nodi véi vo.

Khoang cach giita diém thap nhat clia dng ten va mat dat khong nho hon 0,3 m.

Ang ten thay thé dugc n6i t6i mdy phat tin hiéu da hiéu chudn khi thuc hién cdc phép do
btic xa va cac phép do cong sudt biric xa hiéu dung cia may phat. Khi st dung cho phép do do
nhay may thu, dng ten thay thé dugc ndi t6i mdy thu do da hiéu chuén.
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Tran

>135m Vat liéu hip thu —»]

Piém chuén cia

Téam phan xa géc . 2
mau do kiém

A
2 Ang ten do ®
/S &50 g , Tudng
Cép nai toi I S e ol
mdy thu do hodac | A 3-4m -0,75 m
mdy phdt tin higu | 2
J >1,35m 20,6 m——
/

San
Hinh A.2: Bo'tri vi tri do trong nha (minh hoa doi vdi phdn cuc ngang)

A.1.4 Vitri do trong ;nha (tuy chon)

Khi tan s6 cac tin hiéu can do 16n hon 80 MHz, c¢6 thé sir dung vi tri do kiém trong nha.
Déu nay phai duoc ghi lai trong bdo cdo do kiém.

Vi tri do ¢6 thé 1a phong thi nghiém véi dién tich t6i thiéu 6 m x 7 m va cao t6i thi€u
2,7 m.

Ngoai thiét bi do, ngudi van hanh, tudng, san va tran, phong do cang it cac vat phan xa
cang tot.

Céc tin hiéu phan xa tir bic tudng phia sau thiét bi can do kiém dugc giam di bing cdch
dat tdim chin bang chat liéu hap thu trude tudng. Trong trudng hop cdc phép do phan cuc
ngang, sit dung cic tAim phan xa goc quanh ang ten do kiém dé giam tdc dong cua cdc tia
phan xa tir tuong doi dién, tr tran va san. Tuong tu nhu vay, d6i v6i cac phép do phan cuc
thing, cdc tAm phan xa géc quanh ang ten do kiém 1am gidm tic dong clia cic phan xa tir cic
tuong bén canh. D6i v6i phan tan s6 thap (dudi khoang 175 MHz), khong can st dung céac
tdm chin héap thu va cdc tim phan xa géc.

Thuc t€, c6 thé thay ang ten A/2 trong hinh A.2 bang mot ang ten ¢6 do dai ¢ dinh, véi
diéu kién do dai nay c6 gia tri gitta A/4 va A tai tan s6 do va hé thong do 1a du nhay. Theo
cach tuong tu nhu vay, c6 thé thay doi khoang cach A/2 t6i dinh.

Ang ten do kiém, mdy thu do, dng ten thay thé v mdy phat tin hiéu chudn dugc sir dung
tuong tu nhu phuong phép thong thudng. D€ dam bao khong xuat hién sai s6 do dudng truyén
séng tGi diém ma tai d6 xuat hién su triét pha giita tin hiéu truc ti€p va tin hiéu phan xa, phai
dich chuyén ang ten thay thé trong khoang ciach +0,1 m theo hudng ang ten do kiém ciing
nhu theo hai huéng vuong géc véi hudng dau tién.

Néu nhing thay déi khoang cach nay 1am cho miic tin hiéu thay d6i hon 2 dB, phai dt
lai mau do kiém cho dén khi dat duoc thay doi nho hon 2 dB.

A.2 Huéng dan str dung cac vi tri do kiém biic xa

D6i v6i cdc phép do lien quan dén cac trudng biic xa, sit dung vi tri do kiém tuan theo
céc yéu cau ctia muc A.1. Khi sir dung vi trf nhu vay, phai xem xét cdc diéu kién sau dé dam
bao su phu hop cua cac két qua do.
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A.2.1 Khodng cdch do

Thuc t&€ cho thdy khoang cach do khong phai la yéu t6 quyét dinh va khong anh hudng
dang ké t6i cac két qua do, véi diéu kién khoang cdch khong nho hon A/2 tai tin s6 cuia phép
do va thuc hién cén than cac yéu cdu trong phu luc nay.

Céc phép do tai cac tan s6 thap hon va cac khoang cach nhd hon A/2 duogc xét dén trong
tiéu chudn nay, thuc hién nhu sau. Cac khoang céch do 3 m, 5 m, 10 m va 30 m thudng dugc
str dung trong cac phong thi nghiém & chau Au. Cac s6 do tai cac khoang cach khac 10 m can
c6 s6 hang hiéu chinh cong vé6i két qua dat duoc tai 10 m dé co thé so sanh véi gid tri giGi
han. Hé s6 hiéu chinh phéi duoc ghi lai trong bdo cdo do kiém.

A.2.2 Ang ten do kiém

C6 thé str dung céc loai ang ten do kiém khdc nhau vi viéc thuc hién cdc phép do thay
thé giam tac dong cua sai so tGi cac két qua do.

Thay déi do cao cla ang ten do kiém trong pham vi tir 1 m dén 4 m 1a diéu can thi€t dé
tim ra diém tai d6 buc xa 1 cuc dai.

Tai cdc tan s6 thap gan dudi 100 MHz, su thay d6i do cao dng ten c6 thé khong can thiét.

A.2.3 Ang ten thay thé

Su thay d6i trong cac két qua do ¢ thé xuat hién do viéc str dung cdc loai ang ten thay
th€ khac nhau tai cac tan s6 dudi khoang 80 MHz. Khi st dung ang ten ludng cuc duoc thu
ngan tai cdc tn s6 ndy, cac chi tiét vé loai ang ten dugc sir dung phai duoc ghi lai trong cac
két qua do kiém. Cac hé s6 hiéu chinh phai dugc tinh dén khi sir dung cac ang ten ludng cuc
rdt ngan.

A.2.4 Ang ten gid

Kich thudc clia cac ang ten gia su dung trong cac phép do buc xa phai du nho so véi
thi€t bi can do kiém.

Nén st dung diu ndi truc ti€p gilta ang ten gia va mau thlr. Trong trudng hop can su
dung cdp két noi, can phai thuc hién can than dé giam biic xa tir cdp nay, vi du st dung cdc
cép 16i ferit hodc cap ¢6 man chan kép.

A.2.5 Cac cap phu

Vi tri ctia cédc cdp phu trg (cdc cdp ngudn hay cdp micro...) ma khong du cach ly vé mait
dién (de-coupled), c6 thé gay ra nhiing thay doi trong cac két qua do. Nén bé tri theo phuong
thang ding tir trén xuong (qua 16 cla gid d& cap dan dién), hoac theo quy dinh trong tai licu
k¥ thuat kem theo thiét bi.

Dam bao cac cap kiém tra khong anh hudng bét 1oi t6i két qua do.

A.3 Vi tri do kiém trong nha sir dung buéng chong phan xa

D6i v6i cac phép do biic xa, khi tan s6 cla céc tin hiéu duge do 16n hon 30 MHz, c6 thé
stt dung vi tri do trong nha 1a budng chong phan xa dugc che chan t6t va mo phong moi
truong khong gian tu do.
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Néu st dung budng nhu vay, diéu nay phai dugc ghi lai trong béo céo do kiém.

Ang ten do kiém, mdy thu do, dng ten thay thé vd mdy phat tin hiéu chuédn dugc sir dung
tuong tu nhu phuong phap thong thuong, muc A.1. Trong dai tan tir 30 MHz dén 100 MHz,
can c6 thém mot s6 hiéu chinh can thiét.

Vi du vé vi tri do dién hinh nay l1a mot budng chong phan xa, dugc che chan t6t vé dién,
chiéu dai 10 m, rong 5 m, cao 5 m. Céc biic tudng va tran phai dugc pht bang vat liéu hap thu
séng RF vGi do cao 1 m. Nén phai duoc pht bang chat liéu hap thu do day 1 m, san va ban gb
c6 kha nang chiu dugc stic nang cta thiét bi va ngudi do kiém. Cau tric buéng chong phan xa
dugc mo ta trong cac muc sau.

A.3.1 Cdu tricc buong chong phdn xa

Cac phép do truong tu do c6 thé dugc mo phong trong buéng do ¢6 man chén, cdc biic
tudng bén trong dugc phu chét hap thu séng RF. Hinh A.3 biéu thi cdc yéu ciu doi vdi suy
hao che chén va suy hao phan xa clia buéng nhu vay. Vi kich thudc va dic tinh cha cdc chat
liéu hap thu thong thuong gidi han dudi 100 MHz (d6 cao cua céac vat hap thu < 1 m, suy hao
phan xa < 20 dB), mot budng nhu vay rat thich hop véi cac phép do trén 100 MHz. Hinh A.4
minh hoa cau tric ciia mot buoéng do khong phan xa c6 kich thudc rong 5 m, dai 10 m, cao 5 m.

Tran va cac biic tudng dugce phl bang cdc vat hip thu séng RF c¢6 dang hinh chép do
cao x4p xi 1 m. Nén dugc phi bing cac vat hap thu tao thanh mot san nhé khong dan. Cac
kich thudc bén trong ¢6 thé st dung duoc clia budng 1a 3 m x 8 m x 3 m, sao cho c6 thé ¢6
duogc khoang cach do cuc dai véi do dai 5 m theo truc giita ciia phong.

Tai tan s6 100 MHz, khoéang céch do c6 thé ting t6i gid tri cuc dai 1a 2.

Cac 16p hap thu ¢ san lam giam cdc phan xa tir san nén khong cén thay déi do cao ang
ten va cac tdc dong do phan xa ctia san khong dang ké.

Do vay, tat ca cac két qua do c6 thé dugc kiém tra bing cdc phép tinh don gian va cac
do khong dam bao do c6 cédc gia tri nhd nhat do cau hinh do don gian.

A.3.2 Anh hudng ciia cdc phdn xa ky sinh trong buéng chong phdn xa

Dai véi truyén song trong khong gian tu do, trong dié€u kién trudng xa, mdi tuong quan
E = E\(Ry/R) la hop 1¢é d6i vé6i su phu thudc cua truong E vao khoang cach R, trong d6 E, 1a
cudng do trudng chuén trong khoang cach chuédn R,

Viéc sit dung moi twong quan nay rat hitu ich dé so sanh cdc két qua do, vi tat ca cac
héng s6 dugc khir theo ti s6 va suy hao cap hay su khong phoi hop trd khdng ang ten hodc céac
kich thuGc déu khong quan trong.

Néu lay logarit hé thic trén, thi rat dé dang thay dugc cdc dao ham tir dudng cong 1y
tuong do tuong quan ly tudng cua cudng do trudng va khoang cach c6 thé biéu thi 1a dudng
thang va cdc dao ham xudt hién trén thuc t& c6 thé thay ro rang. Phuong phap gidn tiép nay dé
dang biéu thi nhitng thang gidng do phan xa va it phiic tap hon so véi phuong phdp do truc
ti€p suy hao phan xa.
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V6i buong khong phan xa c6 kich thuée nhu gia thiét trong muc A.3, tai cac tin so 1én
dén 100 MHz, khong c6 cédc diéu kién vé trudng xa va do vay cdc phan xa manh hon nén can
hiéu chinh cén than; trong dai tan gitta 100 MHz dén 1 GHz, su phu thudc clia cudng do
truong vao khoang cach rat phu hop véi cac gia tri du tinh.

A.3.3 Hiéu chudn buong chong phdn xa

Trén dai tan tir 30 MHz dén 1 GHz, can phai hiéu chuén cin than budng khong phan xa.

110 4
100
90
80
70 4
60
50
40
30
20
10

a (dB)

7

. Gidi han suy hao man chan t6i thiéu
7

2
7
Gié6i han suy hao phan xa
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Hinh A.3: Chi tiéu doi véi suy hao phdn xa va che chdn
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10 m

Thi€t bi | «—— Khoang cdch do Ang ten
can do kiem Ban quay khong dan do Sm

Bé mat khong dan

1m

Nén

I 1

@— Khoang cach do ~@ Sm
] ]
w \ [~
Z Phong che chén

Céc khoi loc va khong c6 céc vat hap thu
16i vao cap cho céc thiét bi do

Hinh A4:Vidu cdu triic buéng chong phdn xa
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Tur tuong H, dBpA/m
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Hinh B.1: Truong H biic xa tai khodng cdch 10 m
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PHU LUC C
(Quy dinh)
Gi6i han dong song mang RF x tiét dién ang ten may phat
doi voi vong kich thude 16n
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Hinh C.1: Gigi han dong song mang RF x tiét dién dng ten mdy phdt
doi voi vong kich thudc lon
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PHU LUCD
(Quy dinh)
Hé s6 hiéu chinh giéi han truong H déi véi cac truong E duoc phat
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Hinh D.1: Hé s6 hiéu chinh gici han truong H
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PHU LUC E
(Quy dinh)

Cac gioi han phat xa gia, truong H biic xa tai cac khoang cach 10 m
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~ & ché€ do cho T
220 L1l i
-30
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Tan s6, MHz

Hinh E.1: Cdc gioi han phdt xa gid, truong H biic xa tai cdc khodng cdch 10 m
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PHU LUCF
(Quy dinh)

Cac ang ten vong ché tao theo yéu cau cua khach hang

F.1 Cac loai san pham lién quan t6i ang ten vong

Tiéu chuin nay cho phép ché tao cdc ang ten vong theo yéu ciu ctia khach hang vdi cac
gi61 han sau:

- San phdm loai 1 dugc do ki€ém véi ang ten tich hgp hodc ang ten riéng, khong cho
phép stra d6i ang ten theo yéu cdu ctiia khach hang;

- San phdm loai 2 dugc gi6i han cho céc tiét dién ang ten nho hon 30 m? va do dai vong
ang ten nho hon gia tri nho nhit trong hai gia tri: A/4 hay 30 m;

- San pham loai 2 dugc kiém tra v6i hai ang ten vong c6 kich thudc cuc dai va cuc tiéu
do nha san xuét cung cip. San pham loai 2 cho phép: ch€ tao dng ten vong theo yéu ciu cua
khach hang phi hgp véi céc nguyén tac thiét k& ctia nha san xuat.

- San pham loai 3 gi6i han d6i vé6i cac kich thudc ang ten vong 16n hon 30 m®. Chi kiém
tra thiét bi v6i ang ten gia: cho phép thay d6i mot vong 16n.

Céc cong thic thiét k&€ cho trong cdc muc F.1.1 va F.1.2 chi ¢6 tinh huéng dan.
F.1.1 Cac vong ang ten duoi 1 MHz

Tu truong, H, buc xa tir ang ten cudn cam trong truong gan duogc xac dinh nhu sau:

_ NIA
2nd’

H (A/m) (D

Trong do:
N: s6 vong cua ang ten cudn cam;
I: dong trong cudn cam clia ang ten tinh theo Am pe;
A: tiét dién clia cudn cam tinh theo m?;
d: khoang cach tir may phat, tinh theo m.
Cong thiic trén chi hop 1é doi véi cdc tan s6 thap trong diéu kién sau:
- Do dai cuon cam: 1< /2%
- Khoang céch tir cuon cam: d <2/2mn
Tich NIA 1a m6 men ludng cuc tir m cta cudn.
Tur cong thite (1) ta co:
m=NIA = H2nd? (Am?) (2)

Trong tiéu chuin nay, khoang cach do chuin d biang 10 m hodac 30 m. Néu thay khoang
cach la 10 m vao (2), ta co:
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m=NIA=H, x6283 (Am®) (3)
Trong d6 H,, 12 giGi han trudong H tai 10 m tinh bang A/m (xem muc 7.1.1).
Heé thic trén chi hop 1& véi cac tan s6 tGi 1 MHz.
Phuong phap do dong mach vong trong ang ten gia dugc cho trong Phu luc G.
F.1.2 Cac vong dang ten trén 1 MHz
D6i véi céc tan s6 trén 1 MHz, momen ludng cuc 16n nhat c6 thé tinh theo cong thic:
_ 8u,’m’f?

= (Werp) 4)

P

C6 thé viét lai cong thic (4) dudi dang:

1 / 3¢’
m=NIA = S (Werp) 5)

Trén 1 MHz, gi6i han NIA dugc xdc dinh theo cong thic (5) va gidm theo f* hay 12
dB/8 do chia.

Dué6i 1 MHz, gi6i han NIA duoc xac dinh theo cong thic (3), xem muc F.1.1.

Cac gi6i han erp lién quan 1a 250 nW, 2,5 uW va 10 mW.
Cac tich NIA tuong tng duoc tinh trong cic cong thuc (6), (7) va (8):
Vi erp =250 nWerp trong (5):

NIA:O’f2255 (Axm?) 6)
Véi erp = 2,5 puWerp trong (5):

NIA = 0’5206 (Axm?) (7)
Véi erp = 10 mWerp trong (5):

NIA = 5(;’298 (Axmz) (8)

trong do6 f 1a tan s6 tinh theo MHz trong cac cong thic (6), (7) va (8).
Phuong phap do dong mach vong trong ang ten gia dugc cho trong Phu luc G.
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PHU LUC G
(Tham khao)
B0 ghép do dong song mang va hai may phat cam ing sir dung ang ten gia
(chi déi v6i san pham nhom 3)

Ang ten gia duoc sit dung d6i véi thi€t bi c6 dau néi ang ten va cho qua trinh kiém tra

mau khong c6 ang ten. C4c truong biic xa cua song mang va phat xa gia ti 1& véi cac dong
L
Rs
50Q

séng mang RF va dong phat xa gia. Do d6, thuc hién cac phép do dé xac dinh cac dong séng

Rz
Tai 50 Q
C
= Té6i may do cho cdc phép

mang RF va phat xa gia trong ang ten gia.
do biic xa tap tan s6
duéi 30 MHz

Il
I
R1 J_CZ
A Cl
T6i EUT 500
<= M\B
Tai 50 Q S?Tc’ri mdy do cho cic phép
= do biic xa tap tan s0 gilta

30 MHz va 1000 MHz
Hinh G.1
Hop man chéan
Cl==
I c2 v I
- | Rs 50 Q 0
) I ! )
- RZ -
R1
C4c man chén bén trong

O m)
Hinh G.2
Vi du vé so d6 co khi va mach dién twong duong cua cac linh kién dugc cho trong

hinh G.2 va G.1

phai dugc ghi lai trong bao cdo kiém tra.

Néu nha san xuat sir dung do tu cam ang ten, thi nha san xuat phai cung cap hai ang ten
R, két hop v6i R, dam béo ring dng ten gia c¢6 cung hé s6 pham chat Q nhu ang ten

gid c6 do tu cam cuc dai va cuc tiéu phit hgp véi yéu cdu ctia phong thi nghiém. Diéu nay

R, la dién trd thuan c6 gia tri thap. Dién ap trén R, ti 1& vGi cdc dong vong s6ng mang

va phét xa gia. Cac dong ndy c6 thé duoc do tai dau noi C.

vong thuc.
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duoc str dung cho cac phép do phat xa gia dan gitra 30 MHz va 1 GHz.

bién trd R1 cluing véi dién trd tai 50 Q tao ra suy hao tin hiéu dau ra EUT tai dau n6i B
hinh khic dugc minh hoa trong hinh G.3.

Cac dién dung C1 va C2 la céc linh kién tuy chon cing v6i cudn cam L dugc st dung

phlt hop véi dién cam ctia nha san xudt dé mo phong cau hinh ang ten vong thuc. Céc ciu

L
Rs
R1
Cau hinh 1
A
50 Q
=

Rz
@B

I Rs
R1 2
50 Q

Rz
@B

Cau hinh 2

>
HE—
-
-

N
Cau hinh 3

L
It Rs

I}
R1 C2

=Cl Rz

A
® | [od]
o

<
Hinh G.3
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PHU LUCH
(Tham khao)

Cac truong E trong truong gan tai cac tan so thap

bién truong E tai cdc tan s6 thdp thudng & trong trudng gan va chi ¢6 thé dé dang do
thanh phan truong H bing ang ten vong c¢6 man chan; trong trudng hop nay, ¢6 mdi lién hé
gitta truong E va truong H qua trd khang séng Z. Trong trudng gan, tré khang séng phu thuodc
nhiéu vao loai dng ten bic xa (vong hodc day dau cudi hd) va bude séng. Néu mat do cong
suat tai khoang cach nao do la twong tu d6i v6i mot tin hiéu tao ra truong E va truong H, c6
thé thuc hién tinh to4n nhu sau:

Trong hudng cong suat cuc dai & truong gan, mat do cong suét S la:
E2
S:Z_ = HiZe = anZm

e
Trong do:

S: mat do cong suit;

E: truong dién tao ra boi ang ten truong dién tai khoang cach d;
H.: truong tur tao ra boi ang ten truong E tai khoang céach d;

H,,: truong tir tao ra bdi ang ten truong tir tai khoang cach d;

Z.: tr6 khang song cua truong tao ra boi ang ten truong E tai khoang cach d;

Z..: tr6 khang song cua truong tao ra boi ang ten truong H tai khoang cach d.

Z = ZO2TEE néu d< L (truong gan)
A 2n

A A .
Z. =7 ,—— néud<— (trudng gan
° *2nd 275( g gan)

Tur cong thite (1) ta co:

H.=H, [i—’: (A/m)

Thay (2) va (3) vao (4) ta c6:
2nd _ H 2ndf,
A ™ 300
Trong d6 f, 1 tn s6 séng mang tinh bang MHz.
Vé6i 2nd/A =1, d=10 va f_=4,78 MHz, sit dung cong thic (5), ta c6:

He=Hm

e

H,=H_ fo (f tinh theo MHz)
4,78

b

Véi 2nd/A <1 néu f, < 4,78 MHz thi cong thic (5) hop lé, (nghia I trudng gan).

(D

2)

3)

“4)

&)

(6)
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V6i 2nd/A >1 néu f,>4,78 MHz thi H, =H_ (nghia Ia trudng xa).

Phuong phdp nay cho phép trudng E duoc tao ra dugc do nhu trudng H bang cdch cong
thém hé s6 hiéu chinh 13y tur (6).

Bié€u thi du6i dang do6 thi hé s6 hiéu chinh dugc cho trong Phu luc D.
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PHU LUC1
(Tham khao)

Cac phép do truong H tai khoang cach khac 10 m

Cac phép do tai cdc khoang cach 16n hon 10 m ¢6 thé thich hop doi thiét bi sir dung cdc
ang ten vong t6 hop c6 suy hao truong H biic xa ting dan theo khoang cach. Vi du déi véi
tinh hudng thuc t€ nay 1a “ang ten tdim cau hinh” c6 hai vong ang ten cach déu nhau vé mat
vat Iy nhung dugc diéu khién boi hai dong c6 pha nguoc nhau.

Cac phép do trudng c6 thé thuc hién tai khoang céch khac 10 m. Trong trudng hop nay,
giéi han truong H twong tng, H,, d6i vdi khoang cdch do do bén c6 thiét bi can kiém tra
yéu cau, d,, phai dugc tinh. Viéc tinh giéi han mdi, H,, phai do bén ¢6 thiét bi can kiém tra
thuc hién.

Thu tuc sau phai dugc ap dung trong qua trinh tinh toan:
a) Véi A >3d (m)
27

trong d6 d hoac la 10 m hoac 1a khoang cach do méi, d,, bat ctt gia tri nao 16n hon.

Gi6i han méi H, theo dBuA/m tai khoang céach d,, dugc xac dinh theo giGi han 10 m,
H,, la:

HX=H10+6OxlogL—O(dBpA/m) (1)

b) Véi LS 0,3d(m)
27
trong d6 d hoac 1a 10 m hoac la khoang cach do méi, d,, bat ctt gid tri nao nho hon.

Gi6i han méi H, theo dBuA/m tai khoang céach d,, dugc xac dinh theo giGi han 10 m,
H,, la:

H, =H10+2OxlogL—O(dBpA/m) )

X
c) Néu p la gitta hai gi6i han xdc dinh trong cdc muc A va B trén, ching ta tuan theo
T

cac budc sau:
Buoc 1: tinh do dai budc séng, x:
X= > = @(m), f tinh theo MHz 3)
2n  2nf
Bugc 2: tinh mo men ludng cuc tu tai giéi han 10 m, H,,,, theo mdt trong hai céch:

a) V6i Xxx2,354>10 m
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2nx10°

Jx? +10°

m=H,, (Am?) 4)

b) VG6i xx2,354<10 m
x> x10° x 4w

(Am?) (5)
. IX* +x2 x10% +10*

m=H

Budrc 3: Tinh giéi han H, méi d6i v6i khoang cac do méi, d, theo mot trong hai cach:
a) V6i d, <x<2,354

_m—VXerX(A/m) (6)

- 2n(x+di)

b) Vi d, >x> 2,354

m\/x4 +x°d; +d}

"= 4n(x2+di)

(A/m) (7)

Gid tri tinh dugc d6i v6i H, theo A/m c6 thé chuyén thanh dBuA/m.

Vi du, 4p dung phuong phap trén, c6 thé chuyén déi cac gi6i han truong H tai 10 m

thanh gid tri tai 30 m trong bang 1.1

Bdng 1.1: Cdc gioi han truong H tai 30 m

Dai tan (MHz) Giéi han cuong do truong H (H;) dBpuA/m tai 30 m
0,009 <f<0,03 43,5 hodac theo chu thich
0,03 <f<0,07 43,5 tai 0,03 MHz giam 3 dB/8 do chia
0,119 <f<0,135 hoac theo chi thich
0,05975 < f < 0,06025 13,5
0,07<f<0,119
0,135<f< 1,26 8,7 tai 0,135 giam 3 dB/8 do chia
1,26 <f<3,0 -1
6,765 <f < 6,795
13,553 < f < 13,567 32,5
26,957 << 27,283
Chii thich: D6i vé6i cac dai tan 9 kHz t6i 70 kHz va 119 kHz t6i 135 kHz, ap dung céc gidi han
phu sau cho cédc gié tri giéi han cao:
- Dai véi céc ang ten cuon cam véi tiét dién > 0,16 m*, 4p dung truc tiép bang I.1;
- Dai véi cdc ang ten cudn cam véi tiét dién gitta 0,05 m* va 0,16 m?, 4p dung bang 1.1 véi hé s6
hiéu chinh. C4c gi6i han l1a: gi4 tri bang 1.1 + 10 x log(tiét dién/0,16m>);
- Dai véi céc ang ten véi tiét dién < 0,05 m?, gi6i han nhoé hon céc gid tri trong bang 1.1 10 dB.
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Bié€u thi dudi dang do6 thi ctia bang 1.1 trong hinh L.1.

50

40

(O8]
(e}

Tur truong H, dBuA/m
> S

-10
0,001 0,01 0,1 1 10 100
Tan s6, MHz

Hinh I1.1: Truong H biic xa tai khodng cdch 30 m
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PHU LUCK
(Tham khao)

Cac phép do dang phé may phat mirc thap

Cac phép do c6 thé phit hgp véi SRD hoat dong tai cdc dai tan s6 ISM. Nha san xuat
phai cong bo dang phd va dang pho nay tuan theo céc gi6i han trong bang 2 va tung dung cho
trong phu luc thich hgp cua Khuyén nghi CEPT/ERC 70-03 [3].

Vi du dang phé muc thdp duoc cho trong hinh K.1:

Gié6i han séng mang

Bang tan
diéu ché cong bo, B
Gié6i han
tur trudng tap

tu truong H ISM

S Dii 1M

Gié6i han tir truong
ngoai dai ISM

fc - B2
Tén s6 séng mang, fc

fc + B/2

Hinh K.1: Vi du dang phd miic thdp
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[1] ETSI EN 300 330-2 (V1.1.1): “Electromagnetic compatibility and Radio spectrum
Matters (ERM); Short Range Devices (SRD); Radio equipment in the frequency range 9
kHz to 25 MHz and inductive loop systems in the frequency range 9 kHz to 30 MHz; Part
2: Harmonized EN under article 3.2 of the R&TTE Directive”.

[2] Directive 1999/5/EC of the European Parliament and of the Council of 9 March 1999 on
radio equipment and telecommunications terminal equipment and the mutual recognition
of theirconformity.

[3] CEPT/ERC Recommendation 70-03 (1997): “Relating to the use of Short Range Devices
(SRD)”.

[4] ITU-T Recommendation O.153: “Basic parameters for the measurement of error
performance at bit rates below the primary rate”.

[5] ETSI ETR 028: “Radio Equipment and Systems (RES); Uncertainties in the measurement
of mobile radio equipment characteristics”.

[6] ITU-T Recommendation O.41: “Psophometer for use on telephone-type circuits”.
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FOREWORD

The Technical Standard TCN 68 - 243: 2006 "Short range devices-Radio
equipment in the frequency range 9 kHz to 25 MHz - Technical Requirements" is
based on the standards ETSI ETSI EN 300 330-1 with reference to EN 300 330 V1.2.2,
ETS 300 683, ETR 28 of the European Telecommunications Standards Institute (ETSI).

The Technical Standard TCN 68 - 243: 2006 is drafted by Research Institute of
Posts and Telecommunications (RIPT) at the proposal of Department of Science &
Technology and issued following the Decision No. 27/2006/QD-BBCVT dated 25/7/2006
of the Minister of Posts and Telematics.

The Technical Standard TCN 68 - 243: 2006 is issued in a bilingual document
(Vietnamese version and English version). In cases of interpretation disputes, Vietnamese
version is applied.

DEPARTMENT OF SCIENCE & TECHNOLOGY
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SHORT RANGE DEVICE - RADIO EQUIPMENT
IN THE FREQUENCY RANGE 9 kHz TO 25 MHz

TECHNICAL REQUIREMENTS

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

1. Scope

The technical standard applies to Short Range Devices (SRDs) transmitters and
receivers:

a) Transmitters operating in the range from 9 kHz to 25 MHz; and inductive loop
transmitters operating from 9 kHz to 30 MHz;

b) Receivers operating from 9 kHz to 30 MHz.

The technical standard applies to generic SRDs:

- Inductive loop systems;

- With an antenna connection and/or with an integral antenna;

- For alarms, identification systems, telecommand, telemetry, etc.;

- Applications with or without speech.

The radio equipment, covered by the classification SRD is divided into several power
classes based on maximum radiated field strength or output power (see Table 1).

Table 1: Maximum radiated H-field or power (e.i.r.p)

Power class Radiated H-field or power (e.i.r.p)
1 7 dBuA/m at 10 m
2 42 dBpuA/m at 10 m
3 72 dBuA/m at 10 m
(at 9 kHz to 30 kHz, descending 3 dB/octave from 30 kHz to 135 kHz)
4 37.7 dBuA/m at 10 m

(at 135 kHz, descending 3 dB/octave from 135 kHz to 1 MHz)
29 dBpA/m at 10 m
(at 1.0 MHz, descending 9 dB/octave from 1 MHz to 4.642 MHz)
5 9 dBpA/m at 10 m
(4.642 MHz to 30 MHz)

This technical standard is used as one of the basis to type approval and testing of radio
equipment in the frequency range 9 kHz to 25 MHz.
2. References

[1] EN 300 330 - 1 V.1.3.1 (2001-04) “Short range devices (SRD); Radio equipment in
the frequency range 9 kHz to 25 MHz and inductive loop systems in the frequency
range 9 kHz to 30 MHz - Part 1: Technical characteristics and test methods”.
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3. Definitions, symbols and abbreviations

3.1 Definitions
Alarm: use of radio communication for indicating an alarm condition at a distant
location.

Artificial antenna: tuned reduced-radiating dummy load equal to the nominal
impedance specified by the applicant.

Assigned frequency band: frequency band within which the device is authorized to
operate.

Conducted measurements: measurements which are made using a direct connection to
the equipment under test.

Customized antenna: antenna build according to manufacturers antenna design rules
inside tested limits.

Dedicated antenna: removable antenna supplied and tested with the radio equipment,
designed as an indispensable part of the equipment.

Fixed station: equipment intended for use in a fixed location.

H-field test antenna: electrically screened loop or equivalent antenna, with which the
magnetic component of the field can be measured.

ldentification system: equipment consisting of a transmitter(s), receiver(s) (or a
combination of the two) and an antenna(s) to identify objects by means of a transponder.

Integral antenna: permanent fixed antenna, which may be build-in, designed as an
indispensable part of the equipment.

Magnetic dipole moment: product of (number of coil turns)x(coil area)x(coil current).
Mobile station: equipment normally installed in a vehicle.
Portable station: equipment intended to be carried, attached or implanted.

Radiated measurements: measurements which involve the absolute measurement of a
radiated field.

Telecommand: use of radio communication for the transmission of signals to initiate,
modify or terminate functions of equipment at a distance.

Telemetry: use of radio communication for indicating or recording data at a distance.

Transponder: device, that responds to an interrogation signal

3.2 Symbols
E electrical field strength
E, reference electrical field strength, (see annex A)
e.dr.p effective isotropic radiated power
f frequency
H magnetic field strength
H, reference magnetic field strength, (see annex A)

58



TCN 68 - 243: 2006

m magnetic dipole moment
P Power
PSTN  Public Switched Telephone Network
R distance
R, Reference distance, (see annex A)
t time.
3.3 Abbreviations

EMC ElectroMagnetic Compatibility

ISM Industrial, Scientific and Medical

RF Radio Frequency

R&TTE Radio and Telecommunication Terminal equipment
SRD  Short Range Device

VSWR Voltage Standing Wave Ratio

4. Technical requirements specifications

4.1 General requirements
4.1.1 Receiver classifications

The product family of short range radio devices is divided into three Equipment
Classes, see Table 2, each having its own set of minimum performance criteria. This
classification is based upon the impact on persons in case the equipment does not operate
above the specified minimum performance level.

Table 2: Receiver classifications

Receiver Relevant . .
. Risk assessment of receiver performance
class receiver clause
1 8.1,8.2 and 8.3 Highly reliable SRD communication media; e.g. serving human life
inherent systems (may result in a physical risk to a person)
2 8.2 and 8.3 Medium reliable SRD communication media e.g. causing inconvenience
to persons, which cannot simply be overcome by other means
3 8.3 Standard reliable SRD communication media e.g. inconvenience to
persons, which can simply be overcome by other means (e.g. manual)

Note: With reference to the standard manufacturers are recommended to declare classification of their
devices in accordance with Table 2 and EN 300 330-2 [1], clause 4.2, as relevant. In particular where
an SRD which may have an inherent safety of human life implications, manufacturers and users should
pay particular attention to the potential for interference from other systems operating in the same or
adjacent bands.

4.1.2 General performance criteria

For the purpose of the receiver performance tests, the receiver will produce an
appropriate output under normal conditions as indicated below. Where the indicated
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performance cannot be achieved or if it defined differently, the manufacturer shall declare
and publish the performance criteria used to determine the performance of the receiver:

- A SND/ND ratio of 20 dB, measured at the receiver output through a telephone
psophometric weighting network as described in ITU-T Recommendation O.41 [6]; or

- After demodulation, a data signal with a bit error ratio of 102 or

- After demodulation, a message acceptance ratio of 80%.

4.2 Presentation of equipment for testing purposes

Each equipment submitted for testing where type approval is still in force shall fulfil the
requirements of the standard on all frequencies over which it is intended to operate.

The applicant shall declare the frequency ranges, the range of operating conditions and
power requirements in consultation with the Administration(s), as applicable, to establish the
appropriate test conditions.

Additionally, technical documentation and operating manuals, sufficient to make the
test, shall be supplied.

A test fixture for equipment with an integral antenna may be supplied by the applicant
(see clauses 6.3). For equipment supplied without an antenna i.e. Product Class 3, the
applicant will supply either a tuned reduced radiating load (see clause 6.2.1) or an artificial
antenna as defined by annex G.

If an equipment is designed to operate with different radiated field strengths or power
level, measurement of each transmitter parameter shall be performed, according to the
standard, on samples of equipment defined in clause 4.2.1.

To simplify and harmonize the testing procedures between different testing laboratories,
measurements shall be performed, according to the standard, on samples defined in clauses
4.2.1 and 4.2.4.

4.2.1 Choice of model for testing

The applicant shall provide one or more samples of the equipment, as appropriate for
testing.

Stand alone equipment shall be offered by the applicant complete with any ancillary

equipment needed for testing.

If an equipment has several optional features, considered not to affect the RF
parameters then the tests need only to be performed on the equipment configured with that
combination of features considered to be the most complex, as proposed by the applicant and
agreed by the test laboratory.

Where practicable, equipment offered for testing shall provide a 50 €2 connector for
conducted RF power level measurements.

In the case of integral antenna equipment, if the equipment does not have a internal
permanent 50 € connector then it is permissible to supply a second sample of the equipment
with a temporary antenna connector fitted to facilitate testing, see clause 4.2.3.
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4.2.2 Testing of equipment with alternative radiated field or power levels

If a family of equipment has alternative radiated field strengths or output power levels
provided by the use of separate power modules or add on stages, then these shall be declared
by the applicant. Each module or add on stage shall be tested in combination with the
equipment. As a minimum, measurements of the radiated power, e.i.r.p and spurious
emissions shall be performed for each combination and shall be stated in the test report.

4.2.3 Testing of equipment that does not have an external 50 Ohm RF connector (integral
antenna equipment)

4.2.3.1 Equipment with an internal permanent or temporary antenna connector

The means to access and/or implement the internal permanent or temporary antenna
connector shall be stated by the applicant with the aid of a diagram. The fact that use has
been made of the internal antenna connection, or of a temporary connection, to facilitate
measurements shall be recorded in the test report.

4.2.3.2 Equipment with a temporary antenna connector

The applicant, may submit one set of equipment with the normal antenna connected, to
enable radiated measurements to be made. The applicant shall attend the test laboratory at the
conclusion of the radiated measurements, to disconnect the antenna and fit the temporary
connector. The testing laboratory staff shall not connect or disconnect any temporary antenna
connector.

Alternatively, the applicant may submit two sets of equipment to the test laboratory,
one fitted with a temporary antenna connector with the antenna disconnected and another
equipment with the antenna connected. Each equipment shall be used for the appropriate
tests. The applicant shall declare that the two sets of equipment are identical in all aspects
except for the antenna connector.

4.2 4 On-site testing

In certain cases it may not be possible to provide representative samples of antennas
and/or equipment due to physical constraints. In these cases equivalent measurements to the
standard shall be made at a representative installation of the equipment (on-site).

4.3 Mechanical and electrical design
4.3.1 General

The equipment submitted by the applicant should be designed, constructed and
manufactured in accordance with sound engineering practice and with the aim of minimizing
harmful interference to other equipment and services.

Transmitters and receivers may be individual or combination units.

4.3.2 Controls

Those controls which, if maladjusted, might increase the interfering potentialities of the
equipment shall not be easily accessible to the user.
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4.3.3 Transmitter shut-off facility

If the transmitter is equipped with an automatic transmitter shut-off facility, it should be
made inoperative for the duration of the test.

4.3.4 Receiver mute or squelch

If the receiver is equipped with a mute, squelch or battery-saving circuit, this circuit
shall be made inoperative for the duration of the tests.
4.4 Declarations by the applicant

When submitting equipment for type testing, the applicant shall supply the necessary
information required by the appropriate application form.

The performance of the equipment submitted for type testing shall be representative of
the performance of the corresponding production model.
4.5 Auxiliary test equipment

All necessary test signal sources and set-up information shall accompany the equipment
when it is submitted for type testing.
4.6 Interpretation of the measurement results

The interpretation of the results recorded on the appropriate test report for the
measurements described in the standard shall be as follows:

- The measured value relating to the corresponding limit shall be used to decide
whether an equipment meets the requirements of the present document;

- The measurement uncertainty value for the measurement of each parameter shall be
included in the test report;

- The recorded value of the measurement uncertainty shall, for each measurement, be
equal to, or lower than, the figures in the table of measurement uncertainty (clause 9).

5. Test conditions, power sources and ambient temperatures

5.1 Normal and extreme test conditions

Type testing shall be made under normal test conditions, and also, where stated, under
extreme test conditions.

The test conditions and procedures shall be as specified in clauses 5.2 to 5.4.

5.2 Test power source

The equipment shall be tested using the appropriate test power source as specified in
clauses 5.2.1 or 5.2.2. Where equipment can be powered using either external or internal power
sources, then the equipment shall be tested using the external power source as specified in
clause 5.2.1 then repeated using the internal power source as specified in clause 5.2.2.

The test power source used shall be stated in the test report.
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5.2.1 External test power source

During type tests, the power source of the equipment shall be replaced by an external
test power source capable of producing normal and extreme test voltages as specified in
clauses 5.3.2 and 5.4.2. The internal impedance of the external test power source shall be low
enough for its effect on the test results to be negligible. For the purpose of the tests, the
voltage of the external test power source shall be measured at the input terminals of the
equipment. For radiated measurements any external power leads should be so arranged so as
not to affect the measurements.

During tests the test power source voltages shall be within a tolerance of < +1% relative
to the voltage at the beginning of each test.

5.2.2 Internal test power source

For radiated measurements on portable equipment with integral antenna, fully charged
internal batteries should be used. The batteries used should be as supplied or recommended
by the applicant. If internal batteries are used, at the end of each test the voltage shall be
within a tolerance of < +5% relative to the voltage at the beginning of each test.

If appropriate, for conducted measurements or where a test fixture is used, an external
power supply at the required voltage may replace the supplied or recommended internal
batteries. This shall be stated on the test report.

5.3 Normal test conditions

5.3.1 Normal temperature and humidity

The normal temperature and humidity conditions for tests shall be any convenient
combination of temperature and

humidity within the following ranges:
- Temperature +15°C to +35°C;
- Relative humidity  20% to 75%.

When it is impracticable to carry out tests under these conditions, a note to this effect,
stating the ambient temperature and relative humidity during the tests, shall be added to the
test report.

5.3.2 Normal test power source

5.3.2.1 Mains voltage

The normal test voltage for equipment to be connected to the mains shall be the
nominal mains voltage. For the purpose of the standard, the nominal voltage shall be the
declared voltage, or any of the declared voltages, for which the equipment was designed.

The frequency of the test power source corresponding to the ac mains shall be between
49 Hz and 51 Hz.

5.3.2.2 Regulated lead-acid battery power sources

When the radio equipment is intended for operation with the usual types of regulated
lead-acid battery power source, the normal test voltage shall be 1.1 multiplied by the nominal
voltage of the battery (e.g. 6 V, 12 V etc.).
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5.3.2.3 Other power sources

For operation from other power sources or types of battery (primary or secondary), the
normal test voltage shall be that declared by the equipment applicant and agreed by the
accredited test laboratory. Such values shall be stated in the test report.

5.4 Extreme test conditions
5.4.1 Extreme temperatures

5.4.1.1 Procedure for tests at extreme temperatures

Before measurements are made the equipment shall have reached thermal balance in the
test chamber. The equipment shall be switched off during the temperature stabilizing period.

In the case of equipment containing temperature stabilization circuits designed to
operate continuously, the temperature stabilization circuits shall be switched on for 15
minutes after thermal balance has been obtained, and the equipment shall then meet the
specified requirements.

If the thermal balance is not checked by measurements, a temperature stabilizing period
of at least one hour, or such period as may be decided by the accredited test laboratory, shall
be allowed. The sequence of measurements shall be chosen, and the humidity content in the
test chamber shall be controlled so that excessive condensation does not occur.

5.4.1.2 Procedure for equipment designed for continuous operation

If the applicant states that the equipment is designed for continuous operation, the test
procedure shall be as follows:

- Before tests at the upper extreme temperature the equipment shall be placed in the test
chamber and left until thermal balance is attained. The equipment shall then be switched on
in the transmit condition for a period of a half hour after which the equipment shall meet the
specified requirements;

- For tests at the lower extreme temperature, the equipment shall be left in the test
chamber until thermal balance is attained, then switched on for a period of one minute after
which the equipment shall meet the specified requirements.

5.4.1.3 Procedure for equipment designed for intermittent operation

If the applicant states that the equipment is designed for intermittent operation, the test
procedure shall be as follows:

- Before tests at the upper extreme temperature the equipment shall be placed in the test
chamber and left until thermal balance is attained in the oven. The equipment shall then
either:

+ Transmit on and off according to the applicants declared duty cycle for a period of
five minutes; or

+ If the applicant's declared on period exceeds one minute, then transmit in the on
condition for a period not exceeding one minute, followed by a period in the off or
standby mode for four minutes; after which the equipment shall meet the specified
requirements;
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- For tests at the lower extreme temperature, the equipment shall be left in the test
chamber until thermal balance is attained, then switched to the standby or receive condition
for one minute after which the equipment shall meet the specified requirements.
5.4.1.4 Extreme temperature ranges

For tests at extreme temperatures, measurements shall be made in accordance with the
procedures specified in clause 5.4.1.1, at the upper and lower temperatures of one of the
following ranges:

- Category I (General): -20°C to +55°C;
- Category II (Portable): -10°C to +55°C;
- Category III (Equipment for normal indoor use): 0°C to +55°C.

Note: The term "Equipment for normal indoor use" is taken to mean the minimum
indoor temperature is equal to or greater than 5°C.

For special applications, the manufacturer can specify wider temperature ranges than
given as a minimum above.

The test report shall state which range is used.
5.4.2 Extreme test source voltages

5.4.2.1 Mains voltage

The extreme test voltages for equipment to be connected to an ac mains source shall be
the nominal mains voltage +£10%. For equipment operating over a range of mains voltages
clause 5.4.2.4 applies.
5.4.2.2 Regulated lead-acid battery power sources

When the radio equipment is intended for operation from the usual type of regulated
lead-acid battery power sources the extreme test voltages shall be 1.3 and 0.9 multiplied by
the nominal voltage of the battery (6 V, 12 V, etc.).

For float charge applications using “gel-cell” type batteries the extreme voltage shall be
1.15 and 0.85 multiplied by the nominal voltage of the declared battery voltage.
5.4.2.3 Power sources using other types of batteries

The lower extreme test voltages for equipment with power sources using batteries shall
be as follows:

- For equipment with a battery indicator, the end point voltage as indicated;

- For equipment without a battery indicator the following end point voltages shall be
used:

+ For the Leclanches or the lithium type of battery: 0.85 multiplied by the nominal
voltage of the battery;

+ For the nickel-cadmium type of battery: 0.9 multiplied the nominal voltage of the
battery;

- For other types of battery or equipment, the lower extreme test voltage for the
discharged condition shall be declared by the equipment applicant.

The nominal voltage is considered to be the upper extreme test voltage in this case.
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5.4.2.4 Other power sources

For equipment using other power sources, or capable of being operated from a variety
of power sources, the extreme test voltages shall be those agreed between the equipment
applicant and the accredited test laboratory. This shall be recorded in the test report.

6. General conditions

6.1 Normal test signals and test modulation

The test modulating signal is a signal which modulates a carrier, is dependent upon the
type of equipment under test and also the measurement to be performed. Modulation test
signals only apply to products with an external modulation connector. For equipment without
an external modulation connector, normal operating modulation shall be used.

6.1.1 Normal test signals for analogue speech
Normal test signals for analogue speech are specified as follows:
- A-M1: a 1000 Hz tone;
- A-M2: a 1250 Hz tone.

For angle modulation, the normal level of the test signals A-M1 and A-M2 shall be
adjusted to produce a deviation of 12% of the channel separation or any lower value as
declared by the applicant as the normal operating level.

In the case of amplitude modulation, the normal modulation depth shall be 60% or any
lower value as declared by the applicant. This shall be used as the normal level of operation
and shall be stated in the test report.

6.1.2 Normal test signals for data
Normal test signals for data are specified as follows:

D-M2: A test signal representing a pseudo-random bit sequence of at least 511 bits in
accordance with ITU-T Recommendation O.153 [4]. This sequence shall be continuously
repeated. If the sequence cannot be continuously repeated, the actual method used shall be
stated in the test report.

D-M3: A test signal shall be agreed between the accredited test laboratory and the
applicant in case selective messages are used and are generated or decoded within the
equipment. The agreed test signal may be formatted and may contain error detection and
correction.

For angle modulation, the normal level of the test signal D-M3 shall produce a
deviation of 20% of the channel separation or any other value as declared by the applicant as
the normal operating level.

In case of amplitude modulation, the modulation ratio shall be 60%, or any value, as
declared by the applicant, as the normal operating level.

6.2 Artificial antenna

Where applicable, tests shall be carried out using an artificial antenna which shall
simulate the actual antenna configuration specified by the applicant.
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6.2.1 Artificial antenna for inductive transmitters (non 50 Ohm)

For measurements of inductive transmitters without a 50 €2 antenna impedance, a tuned
reduced radiating load connected to the antenna connector shall be used as agreed with the
accredited test laboratory.

The impedance shall be equal to the nominal load of the equipment specified by the
applicant.

This method facilitates conducted measurements to be made of the following:
- Transmitter carrier loop currents up to 30 MHz;
- Transmitter spurious loop currents up to 30 MHz; and

- Conducted spurious measurements in the range 30 MHz to 1 GHz.
The use of this non-50 Q load during test shall be stated in the test report form.
6.2.2 Artificial antenna for transmitters with 50 Ohm impedance connector

For measurements on transmitters with a normal 50 (2 antenna impedance, tests shall be
carried out using an artificial antenna which shall be a substantially non-reactive non-

radiating 50 Q load connected to the antenna connector. The Voltage Standing Wave Ratio

(VSWR) at the 50 €2 connector shall not be greater than 1.2:1 over the frequency range of the
measurement.

This method may also facilitate conducted measurements to be made of the following:
- Transmitter carrier loop currents up to 30 MHz;
- Transmitter spurious loop currents up to 30 MHz; and

- Conducted spurious measurements in the range 30 MHz to 1 GHz.

The use of 50 Q load during test shall be stated in the test report form.

6.3 Test fixture

With equipment intended for use with an integral antenna, and not equipped with a 50
Q) RF output connector, a suitable test fixture shall be used as agreed with the accredited test
laboratory, where applicable.

This fixture is a RF coupling device for coupling the integral antenna to a 50 Q RF
terminal at the working frequencies of the equipment under test. This allows certain
measurements to be performed using conducted measuring methods.

The test fixture shall be fully described by the applicant. The accredited test
laboratory,where applicable shall calibrate the test fixture by carrying out the required field
measurements at normal temperatures at the prescribed test site. Then the same
measurements shall be repeated on the equipment under test using the test fixture for all
identified frequency components.

In addition, the test fixture may provide:

- A connection to an external power supply;
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- An audio interface either by direct connection or by an acoustic coupler;
- A connection to a data interface.

The performance characteristics of the test fixture shall be agreed upon with the
accredited test laboratory, where applicable and shall conform to the following basic
parameters:

- The circuit associated with the RF coupling shall contain no active or non linear
devices;

- The coupling loss shall not influence the measuring results;

- The coupling loss shall be independent of the position of the test fixture and be
unaffected by the proximity of the surrounding objects or people;

- The coupling loss shall be reproducible when the equipment under test is removed and
replaced;

- The coupling loss shall remain substantially constant when the environmental
conditions are varied.

6.4 Test sites and general arrangements for radiated measurements

For guidance on radiation test sites, see annex A. Detailed descriptions of radiated
measurement arrangements are included in this annex.

6.5 Modes of operation of the transmitter

For the purpose of the measurements according to the standard, there should preferably
be a facility to operate the transmitter in an unmodulated state. The method of achieving an
unmodulated carrier frequency or special types of modulation patterns may also be decided
by agreement between the applicant and the accredited test laboratory. It may involve
suitable temporary internal modifications of the equipment under test. If it is not possible to
provide an unmodulated carrier then this shall be stated in the test report.

For transmitters using a continuous wideband swept carrier the measurement shall be
made with the sweep on.

For the purpose of type testing, the normal test signal, see clauses 6.1.1 and 6.1.2, shall
be applied to the input of the transmitter under test with the normal input device disconnected
(e.g. microphone).

6.6 Measuring receiver
The term “measuring receiver” refers to a selective voltmeter or a spectrum analyser.

The bandwidth and detector type of the measuring receiver are given in Table 3.

Table 3: Bandwidth and detector type

Frequency (f) Detector type Bandwidth
9kHz <f<150kHz Quasi Peak 200 Hz to 300 Hz
150 kHz < £ <30 MHz Quasi Peak 9 Hz to 10 kHz
30 MHz < £ < 1000 MHz Quasi Peak 100 Hz to 120 kHz
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Exceptionally, different bandwidth may be used if agreed with the accredited test
laboratory. This shall be stated in the test report.

7. Transmitter requirements

To meet the requirements of the standard, the transmitter shall be measured at the
radiated H-field, conducted current or power level as declared by the applicant.

Where the transmitter is designed with an adjustable carrier H-field or RF current, all
parameters shall be measured using the highest output level as declared by the applicant. The
equipment shall then be adjusted to the lowest setting, as declared by the applicant, and the
spurious emissions measurement shall be repeated (see clause 7.4).

When making transmitter tests on equipment designed for intermittent operation, the
duty cycle of the transmitter, as declared by the applicant on the application form, shall not
be exceeded. The actual duty cycle used shall be stated on the test report form.

If the equipment is supplied with both a permanent 50 2 antenna connector and a
dedicated antenna, the full tests shall be carried out using the external connector and in
addition:

- Radiated H-field (see clauses 7.2.1);
- Spurious emissions (see clause 7.4 and annex A);

tests shall be carried out with the dedicated antenna.

7.1 Transmitter definitions

Transmitters are divided into Power Classes based on their radiated field and Product
Classes depending on the antenna type to be used. Product Class 2 and Product Class 3
transmitters may allow the customer to use his own loop antenna design based on the
manufacturers design guidelines. These guidelines may be evaluated by the accredited
laboratory as part of the test of the equipment and compared to actual radiated measurements.

7.1.1 The inductive loop coil transmitters
These transmitters are characterized by:
a) The loop coil antenna area A shall be < 30 m*;
b) The length of any antenna loop element shall be <A/4 (< 75/f, where f is in MHz)
or < 30 m whichever is shorter;
¢) Antenna coil may have one or multiple turns.
7.1.2 The large size loop transmitters
These transmitters are characterized by:
- Large loop antenna area A > 30 m’;
- Large loop antenna with one turn only;
- Frequency range limited from 9 kHz to 135 kHz only.
7.1.3 Other transmitters

These transmitters are characterized as either:

69



TCN 68 - 243: 2006

- E-field transmitters, or;

- Loop antenna transmitters which are not meeting the criteria in clauses 7.1.1 and 7.1.2.
7.1.4 Product Classes

The equipment are divided into Product Classes depending of the antenna type used.
The Product Classes shall not be confound with Equipment Classes, see clause 4.1.1 or with
Power Classes, see clause 1 and clause 7.2.1.3. The different antenna types are referencing
CEPT/ERC Recommendation 70-03 [3].

The Product Classes are:

Product Class 1:

Inductive loop coil transmitter, tested with an antenna as either:

- An integral antenna (antenna type 1); or

- A dedicated antenna supplied with the equipment (antenna type 2).

The following restrictions apply to this product class:

- 9 kHz to 30 MHz frequency range;

- No field customization of the antenna(s);

- Loop antenna area < 30 m?; and

- The length of any antenna loop element shall be < A/4 (75/f, where f is inMHz) or
<30 m.

The transmitter carrier and spurious are limited by the maximum generated H-field,
(see clause 7.2.1 and clauses 7.4.3 and 7.4.4 respectively).

Where a manufacturer provides a range of standard antennas, the equipment will be
tested as Product Class 1 equipment, with the antenna(s) attached. The measurements shall be
repeated for each of such antenna.

Product Class 2:
Inductive loop coil transmitter, allowing field customization of the loop antenna.

Customization is only allowed according to the manufacturers antenna design rules
published in the equipment manual.

Product Class 2 equipment is tested as Product Class 1 with two representative antennas
supplied with the equipment. The two antennas shall meet the manufacturers design rules
published in the equipment manual and shall have maximum and minimum loop area
respectively.Both antennas shall have the maximum magnetic dipole moment as declared by
the manufacturer. The following additional restrictions apply to this Product Class:

- 9 kHz to 30 MHz frequency range;
- No field customization of the antenna(s);
- Loop antenna area < 30 m?; and

- The length of any antenna loop element shall be < A/4 (75/f, where f is inMHz) or
<30 m.

The transmitter carrier and spurious are limited by the maximum generated H-field,
(see clause 7.2.1 and clauses 7.4.3 and 7.4.4 respectively).

70



TCN 68 - 243: 2006

In cases where it, due to size constraints, is not practical to ship and test a large antenna
together with the equipment, the equipment is tested either:

- At an open test site together with a maximum and minimum size custom made
antenna build by the manufacturer; or

- At a representative installation (on-site) according to clause 4.2.4.
Product Class 3:

This Product Class is intended for use with customized large size loop antennas only.
The loop coil transmitter is tested without an antenna by using an artificial antenna.

The following additional restrictions apply to this Product Class:

- 9 kHz to 135 kHz frequency range;

- Loop antenna area > 30 m?;

- Single loop only.

The transmitter carrier and spurious are limited by the maximum output loop current
multiplied by the loop antenna area and shall comply with the radiated H-field limit (see
clause 7.2.1.3, 7.2.2.3 and clauses 7.4.2.1, 7.4.2.2, 7.4.3 and 7.4.4 respectively). The

manufacturer shall declare the maximum size of the loop in the users manual and the
application form.

Product Class 4:
E-field transmitter, tested with each type of antenna to be used.
The transmitter carrier and spurious are limited by the maximum generated E-field,

measured as the equivalent H-field, (see clause 7.2.3 and clauses 7.4.3 and 7.4.4 respectively).

7.2 Transmitter carrier output levels
7.2.1 H-field (radiated)
7.2.1.1 Definition

In the case of a transmitter with an integral or dedicated antenna, the H-field is
measured in the direction of maximum field strength under specified conditions of
measurement.

7.2.1.2 Methods of measurement

The measurements shall be made on an open field test site as specified in annex A. Any
measured values shall be at least 6 dB above the ambient noise level.

The H-field produced by the equipment shall be measured at standard distance of 10 m.
Where this is not practical, e.g. due to physical size of the equipment including the antenna or
with use of special field cancelling antenna, then other distances may be used. When another
distance is used, the distance used and the field strength value measured shall be stated in the
test report. In this case, the measured value at actual test distance shall be extrapolated to 10
m and stated in the test report.
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The H-field is measured with a shielded loop antenna connected to a measurement
receiver. The measuring bandwidth and detector type of the measurement receiver shall be in
accordance with clause 6.6.

The equipment under test shall operate where possible, without modulation. Where this
is not possible, it shall be stated in the test report.

For transmitters using a continuous wideband swept carrier, the measurement shall be
made with the sweep off. When it is not possible to turn the sweep off the measurements
shall be made with the sweep on and this shall be stated in the test report.

For measuring equipment calibrated in dBuV, the reading should be reduced by 51.5 dB
to be converted to dBLA/m

7.2.1.3 Limits

The limits presented in the standard are the required field strengths to allow satisfactory
operation of inductive systems. These levels were determined after careful analysis within
ETSI and ERC/CEPT.

Maximum field strength under normal and extreme conditions is given in Table 4.

For the purpose of type approval, the limits from Table 4 apply. Exceptionally, some
administrations may have a need to provide additional protection to some existing services
operating on frequencies covered by this table.

Table 4: H filed limits at 10 m

Power class Frequency range (MHz) H-field strength limit dBuA/m at 10 m
3 0.009 << 0.03 72 or according to note
3 0.03<f<0.07 72 at 0.03 MHz descending 3 dB/oct or
0.119<f<0.135 according to note
2 0.0597 < £ < 0.06025 42
0.07<f<0.119
4 0.135<f< 1.0 37.7 at 0.135 MHz descending 3 dB/oct
4 1.0<f<4.642 29 at 1.0 MHz descending 9 dB/oct
5 4.642 << 30 9
2 and 5 6.765 <f<6.795
13.553 < f < 13.567 42
26.957 <£<27.283
Note: For the frequency ranges 9 to 70 kHz and 119 to 135 kHz, the following additional
restrictions apply to the higher limits:
- For loop coil antennas with an area > 0.16 m” Table 4 applies directly;
- For loop coil antennas with an area between 0.05 m” and 0.16 m* Table 4 applies with a correction
factor. The limit is: table value + 10 1 log (area/0.16 m?);
- For loop coil antennas with an area < 0.05 m* the limit is 10 dB below Table 4.

In all cases SRDs operate on a non-interference basis. Solutions can range from site
engineering to field strength modification and can be used on a case by case basis.
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Additional information is available in CEPT/ERC Recommendation 70-03 [3] or ERC
Decisions.

For equivalent graphical representation of Table 4, see annex B.
7.2.2 RF carrier current

7.2.2.1 Definition

This applies to Product Class 3 only.

RF carrier current is defined as the current delivered to an artificial load under specified
conditions of measurement. The manufacturer shall declare the maximum antenna loop size.
7.2.2.2 Methods of measurement

The transmitter shall be connected to an artificial antenna, see clause 6.2.1 and annex
G. The RF current delivered to this artificial antenna during a transmission duty cycle shall
be measured up to 30 MHz. The current shall be measured either by using:

- A calibrated current probe connected to a measuring receiver; or

- A derived output from a calibrated artificial antenna connected to a measuring
receiver, see annex G.

The measuring bandwidth and detector type shall be in accordance with clause 6.6.

For transmitters using a continuous wideband swept carrier the measurement shall be
made with the sweep off. Where this is not possible the measurements may be made with the
sweep on. This shall be stated in the test report.

This method of measurement for the transmitter carrier current is used for Product
Class 3 equipment operating at a frequency up to 135 kHz.

The measurements shall be made under normal and extreme test conditions, see clause 5.4.
A detailed explanation of the relationship between the RF carrier current, antenna

factor (N x A) and the equivalent generated H-field is given in annex F.

7.2.2.3 Limits

The limit for the RF carrier current multiplied with the antenna area for Product Class 3
Large size loop transmitters is given in Table 5.

Table 5: RF carrier current x antenna area

Frequency range, MHz RF carrier current x antenna area, dBAm*
0.009 <£0.03 40
0.03<£<0.07 40 at 30 kHz descending 3 dB/ oct
0.119 <£<0.135
0.05975 < £ <0.06025 10
0.07<f<0.119

See annex C for a graphical representation.
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7.2.3 Radiated E-field (Product Class 4)
7.2.3.1 Definition

The radiated E-field is defined as the E-field in the direction of maximum field strength
under the specified conditions of measurement. This is defined for a transmitter with an
integral antenna.
7.2.3.2 Methods of measurement

The transmitter radiated E-field is based on the equivalent H-field, measured at 10 m.

The H-field is measured with a shielded loop antenna connected to a measurement
receiver. The measuring bandwidth and detector type of the measurement receiver shall be in
accordance with clause 6.6.

For a detailed explanation of the relationship between E-field and H-field, see annex H.

7.2.3.3 Limits

In the frequency range 9 kHz to 4.78 MHz, the limits of H,; follow the H-fields limits,
H;, as given in clauses 7.2.1.3, Table 4 with an additional correction factor C. The factor
given below is specific for a 10 m measuring distance.

The limit H; =H, +C
where:

C=20xlog(fc/4,78x106) dB;

with f, is the carrier frequency in Hz.

For a graphical representation of the correction factor C see annex D.

In the frequency range 4.78 MHz to 25 MHz limits are identical to the limits in clause
7.2.1.3, Table 2, without any correction factor.
7.3 Permitted frequency range of the modulation bandwidth

The permitted frequency range shall be stated by the applicant.

7.3.1 Definition
The modulation bandwidth contains all associated side bands above the following level:

a) For carrier frequencies below 135 kHz at the highest level of either: 30 dB below the
carrier or the appropriate spurious limit, see clause 7.4;

b) For carrier frequencies in the range 135 kHz to 30 MHz: at the appropriate spurious
limit, see clause 7.4.

Where the assigned frequency band has been divided into sub-bands by the regulatory
body, the above measuring levels and bandwidths apply inside these sub-bands.

For the modulation products inside the adjacent bands, see special cases in annex K.
7.3.2 Method of measurement

The transmitter shall be connected to an artificial antenna or if the transmitter has an
integral antenna a test fixture shall be used (see clause 6.3). The RF output of the equipment
shall be connected to a spectrum analyser via a 50 € variable attenuator.
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The transmitter shall be operated at the nominal carrier power or field strength
measured under normal test conditions in clause 7.2. The attenuator shall be adjusted to an
appropriate level displayed at the spectrum analyser screen.

The transmitter shall be modulated with standard test modulation (see clauses 6.1.1 and
6.1.2). If the equipment cannot be modulated externally, the internal modulation shall be used.

For transmitters using a continuous wideband swept carrier the measurement shall be
made with the sweep on.

The output of the transmitter, with or without test fixture, shall be measured by using a
spectrum analyser with a resolution bandwidth appropriate to accept all major side bands.
The power level calibration of the spectrum analyser shall then be related to the power level
or field strength measured in clause 7.2. The calculation will be used to calculate the absolute
level of the sideband power.

The test laboratory shall ensure that the spectrum analyser's span is sufficiently wide
enough to ensure that the carrier and all its major side bands are captured.

The frequencies of the upper and lower points, where the displayed power envelope of
the modulation including frequency drift is equal to the appropriate level defined in clause
7.3.1 is recorded as the modulation bandwidth.

The measurements shall be made during normal and extreme test conditions (clauses
7.4.1 and 5.4.2 applied simultaneously).

7.3.3 Limits
The permitted range of the modulation bandwidth shall be within the limits of the
assigned frequency band stated in CEPT/ERC Recommendation 70-03 [3] or ERC Decisions.

7.4 Spurious emissions
7.4.1 Definition

Spurious emissions are emissions at frequencies other than those of the carrier and
sidebands associated with normal test modulation (clause 6.1). The level of spurious
emissions shall be measured at normal conditions (clause 5.3) as either:

1) a) Their power or current level in an artificial antenna (conducted spurious
emission); and

b) Their effective radiated power or field strength when radiated by the cabinet and
structure of the equipment (cabinet radiation); or

2) Their effective radiated power or field strength when radiated by the cabinet and the
integral antenna.

7.4.2 Conducted spurious emissions

This clause refers to the requirements in clause 7.4.1; indent 1 a) and applies to Product
Class 3 only.
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7.4.2.1 Methods of measurement (< 30 MHz)

The transmitter shall be connected to an artificial antenna according to clause 0. The
measuring receiver shall be connected to the output of the artificial antenna and the current
for both the carrier and the spurious components shall be measured. For further details of the
artificial antenna, see annex G.

The method for deriving the spurious current limit I is calculated by the following

formula:
I, -1, =H, —H,

where:

I; is the measured conducted spurious current limit expressed in dBuA;

I, is the measured RF carrier current limit expressed in dBpA, see clause 7.2.1.3;

H. is the limit for the generated H-field expressed in dBpA/m, see clause 7.2.1.3;

H;, is the limit for H-field spurious expressed in dBpA/m, see clause 7.4.3.2;

The term (H, — H;) in the above formula is the required attenuation in dB of the
spurious H -field. This requirement may vary with frequency due to varying limits with
frequency.

The term (I, — L) (in dB) is the attenuation in dB of the spurious current below the
carrier current.

7.4.2.2 Limits

Under normal test conditions the following condition shall be fulfilled:
(I, -I,)=(H, -H,)

7.4.2.3 Methods of measurement (= 30 MHz)

The transmitter shall be connected to an artificial antenna according to clause 6.2.2.
The spurious components are measured by means of a selective voltmeter connected to the
output of the transmitter by means of an appropriate coupling device. For details of the
artificial antenna, see annex G.

7.4.2.4 Limits

The power of any conducted spurious emission shall not exceed the values given in
Table 6.

Table 6: Conducted spurious emissions

Frequency
State 8;1. 75 1\1\//[[1;2 tt(()) 714; EI;VI I\I/I{I%Iz Other frequencies between
30 MHz and 1000 MHz
174 MHz to 230 MHz
470 MHz to 862 MHz
Operating 4 nW 750 oW
Standby 2 oW > IW
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7.4.3 Radiated field strength

This clause refers to clause 7.4.1; indent 1 b) and 2).

7.4.3.1 Methods of measurement (< 30 MHz)
This applies to all Product Classes.

The field strength shall be measured for frequencies below 30 MHz. The equipment
under test shall be measured at a distance of 10 m on an outdoor test site. The test antenna
shall be a calibrated shielded magnetic field antenna. The equipment under test and test
antenna shall be arranged as stated in clause A.1.

For Product Class 3 the transmitter antenna connector of the equipment under test shall
be connected to an artificial antenna (see clause 6.2) and the output connector terminated.

The equipment under test shall be switched on with normal modulation. The
characteristics of the modulation signal used shall be stated on the test report. The measuring
receiver shall be tuned over the frequency range 9 kHz to 30 MHz, except for the frequency
band on which the transmitter is intended to operate.

At each frequency at which a relevant spurious signal is detected the equipment under
test and the test antenna shall be rotated until maximum field strength is indicated on the
measuring receiver. This level shall be noted.

If the transmitter can be operated in the standby mode, then the measurements shall be
repeated in the standby mode.

For measuring equipment calibrated in dBuV, the reading should be reduced by 51.5
dB to be converted to dBUA/m.

7.4.3.2 Limits

Radiated emissions below 30 MHz shall not exceed the generated H-field dBuA/m at
10 m given in table 7.

Table 7: Radiated field strength

State Frequency 9 kHz < f <10 MHz Freqency 10 MHz < f < 30 MHz
Transmit 27 dBpuA/m descending 3 dB/oct -3.5 dBpA/m
Standby 6 dBuA/m descending 3 dB/oct -24.5 dBuA/m

For a graphical representation see annex E.

7.4 4 Effective radiated power

This clause refers to the requirements of clause 7.4.1 1) b) and 2).

7.4.4.1 Methods of measurement ( > 30 MHz)
This method applies to all Product Classes.

On a test site selected from annex A, the equipment shall be placed at the specified
height on a non-conducting support and in the position closest to normal use as declared by
the applicant.

For Product Class 3 the transmitter antenna connector shall be connected to an artificial
antenna (see clause 6.2).

77



TCN 68 - 243: 2006

The test antenna shall be oriented for vertical polarization. The output of the test
antenna shall be connected to a measuring receiver.

The transmitter shall be switched on with normal modulation, and the measuring
receiver shall be tuned over the frequency range 30 MHz to 1000 MHz.

At each frequency at which a relevant spurious component is detected, the test antenna
shall be raised and lowered through the specified range of heights until a maximum signal
level is detected on the measuring receiver.

The transmitter shall then be rotated through 360° in the horizontal plane, until the
maximum signal level is detected by the measuring receiver.

The maximum signal level detected by the measuring receiver shall be noted.

The substitution antenna shall be oriented for vertical polarization and calibrated for the
frequency of the spurious component detected.

The frequency of the calibrated signal generator shall be set to the frequency of the
spurious component detected. The input attenuator setting of the measuring receiver shall be
adjusted in order to increase the sensitivity of the measuring receiver, if necessary.

The test antenna shall be raised and lowered through the specified range of heights to
ensure that the maximum signal is received.

When a test site according to clause A.3 is used, there is no need to vary the height of
the antenna.

The input signal to the substitution antenna shall be adjusted until an equal or a known
related level to that detected from the transmitter is obtained on the measuring receiver.

The input signal to the substitution antenna shall be recorded.

The measure of the effective radiated power of the spurious components is the larger of
the two power levels recorded for each spurious component at the input to the substitution
antenna.

If an unmodulated carrier cannot be obtained then the measurements shall be made with
the transmitter modulated by the normal test signal (see clause 6.1.2) in which case this fact
shall be recorded in the test report.

If standby mode is available, the measurements shall be repeated in that mode.

7.4.4.2 Limits

The power of any radiated emission shall not exceed the values given in Table 8.

Table 8: Effective radiated power

Frequency
State 8;1. 75 1\1\//[[1;2 tt(()) 714; EI;VI hI/[{I%Iz Other frequencies between
30 MHz and 1000 MHz
174 MHz to 230 MHz
470 MHz to 862 MHz
Operating 4 nW 750 oW
Standby 2 nW > IW
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7.5 Duty cycle
7.5.1 Definitions

For the purpose of the standard the term duty cycle refers to the ratio of the total on
time of the "message" to the total off time in any one hour period.

7.5.2 Declaration

For software controlled or pre-programmed devices, the applicant shall declare the duty
cycle class or classes for the equipment under test, see table 9.

7.5.3 Duty cycle classes

In a period of 1 hour the duty cycle shall not exceed the values given in Table 9.

Table 9: Duty cycle limits

Duty cycle class Duty cycle ratio
1 <0.1%
2 <1.0%
3 < 10%
4 Up to 100%

8. Receiver requirement

8.1 Adjacent channel selectivity - in band

This measurement is only required where a frequency plan with standard channel
spacing is consistently used, for example at 27 MHz.

This measurement shall not be performed if:

a) The transmitter cannot be switched off and the spacing between the transmit and the
receiver frequency is less than ten times the declared receiver 3 dB bandwidth; or

b) The transmitter and receiver are operating at the same frequency and the transmitter
cannot be switched off as the carrier is used as receiver injection signal (e.g, for homodyne
systems).

In the case where a) and/or b) above applies, this shall be stated in the test report.
8.1.1 Definition

The adjacent channel selectivity is a measure of the capability of the receiver to operate
satisfactorily in the presence of an unwanted signal that differs in frequency from the wanted
signal by an amount equal to the adjacent channel separation for which the equipment is
intended.

8.1.2 Method of measurement
This measurement shall be conducted under normal conditions.

Two signal generators A and B shall be connected to the receiver via a combining
network to the receiver either:
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a) Via a test fixture or a test antenna to the receiver integral, dedicated or test antenna;
or,

b) Directly to the receiver permanent or temporary antenna connector.
The method of coupling to the receiver shall be stated in the test report.

Signal generator A shall be at the nominal frequency of the receiver, with normal
modulation of the wanted signal.

Signal generator B shall be unmodulated and shall be adjusted to the test frequency for
the adjacent channel immediately above that of the wanted signal.

Initially signal generator B shall be switched off and using signal generator A the level
that still gives sufficient response shall be established. The output level of generator A shall
then be increased by 3 dB.

Signal generator B is then switched on and the level is adjusted until the wanted criteria
1s met. This level shall be recorded.

The measurements shall be repeated with signal generator B adjusted to the test
frequency on the adjacent channel immediately below the wanted signal.

The adjacent channel selectivity shall be recorded for the upper and lower adjacent
channels as the ratio in dB of the unwanted signal to the level of the wanted signal.

For tagging systems (e.g., RF identification, anti-theft, access control, location and
similar systems) signal generator A may be replaced by a physical tag positioned at 70% of
the measured system range in metres. In this case, the adjacent selectivity shall be recorded

as the ratio in dB of lowest level of the unwanted signal (generator B) to the declared
sensitivity of the receiver +3 dB.

8.1.3 Limits
The adjacent channel selectivity of the equipment under specified conditions shall be

less than stated in Table 10.

Table 10: Adjacent channel selctivity
Equipment class Channel spacing < 25 kHz Channel spacing > 25 kHz
1 60 dB 70 dB

8.2 Blocking or desensitization
8.2.1 Definition

Blocking 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 input signal
at any frequencies other than those of the spurious responses or adjacent selectivity, see
clause 8.1.

8.2.2 Methods of measurement

This measurement shall be conducted under normal conditions.
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Two signal generators A and B shall be connected to the receiver via a combining
network to the receiver either:

a) Via a test fixture or a test antenna coupling to the receiver integral, dedicated or test
antenna; or,

b) Directly to the receiver permanent or temporary antenna connector.
The method of coupling to the receiver shall be stated in the test report.

Signal generator A shall be at the nominal frequency of the receiver, with normal
modulation of the wanted signal.

Signal generator B shall be unmodulated and shall be adjusted to a test frequency as
defined below.

Initially signal generator B shall be switched off and by using signal generator A the
minimum level giving sufficient response shall be established. The output level of generator
A shall then be increased by 3 dB.

Signal generator B is then switched on and adjusted until the wanted criterion is met.
This level shall be recorded.
The frequency for generator B is defined by either a) or b) below whichever is greater:

a) For the frequency range 9 kHz to < 500 kHz, the measurements shall be at
approximately +50 kHz, +100 kHz, +200 kHz, 300 kHz and +500 kHz from the highest
receiver operating frequency + the 3dB receiver bandwidth.

The tests shall be repeated at approximately -50 kHz, -100 kHz, -200 kHz, 300 kHz and
-500 kHz from the lowest receiver operating frequency — the 3dB receiver bandwidth.

For the frequency range > 500 kHz to 30 MHz, the measurements shall be at
approximately +500 kHz, +1 MHz, +2 MHz and +5 MHz from the highest receiver operating
frequency + the 3dB receiver bandwidth.

The tests shall be repeated at approximately -500 kHz, -1 MHz, -2 MHz and -5 MHz
from the lowest receiver operating frequency - the 3dB receiver bandwidth.

The manufacturer shall declare the receiver operating frequencies and 3 dB receiver
bandwidth.

or:

b) The frequency for generator B is determined as an offset by using the upper and
lower receiver operating frequencies plus or minus receiver 3dB bandwidth times a
multiplier, (N+1). The values for N are given in clause 8.2.3 table 11

The upper and lower test frequencies for generator B are defined as follows:

Upper test frequencies: Highest operating receiver frequency + (receiver 3 dB bandwidth)
x (N+1).

Lower test frequencies: Lowest operating receiver frequency — (receiver 3 dB bandwidth)
x (N+1).
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The manufacturer shall declare the receiver operating frequencies and 3 dB receiver
bandwidth.

For systems with swept operating frequencies:
Upper test frequencies: High end of sweep range + (receiver 3 dB bandwidth) x (N+1).

Lower test frequencies: Low end of sweep range — (receiver 3 dB bandwidth) x (N+1).

The manufacturer shall declare the receiver operating frequencies, 3 dB receiver
bandwidth and sweeping range.

The blocking or desensitization shall be recorded as the ratio in dB of highest level of
the unwanted signal (generator B) to the level of the wanted signal (generator A).

For tagging systems (e.g. RF identification, anti-theft, access control, location and
similar systems) signal generator A may be replaced by a physical tag positioned at 70% of
the measured or defined system range in metres. In this case, the blocking or desensitization
shall be recorded as the ratio in dB of lowest level of the unwanted signal (generator B) to the
declared sensitivity of the receiver +3 dB.

Generator B frequencies below 9 kHz are not defined and shall not be measured.

8.2.3 Limits

The blocking ratio, for any frequency within the specified ranges, shall not be less than
the values given in table 11, except at frequencies on which spurious responses are found.
The limit value is determined by a reference limit (Ref) plus a correction factor (dB)
depending of the appropriate receiver classification.

Table 11: Receiver blocking or desensitization limits

Generator B frequency offset,|f, — fB| either by a) or b), Limit (dB)
whichever is greater (see note 2)
Receiver - 3
class a) per clase 8.2.2 indent a) b) per clase 8.2.2 indent
b)
fA <500 kHz fA > 500 kHz Value of N, see below
1 For all offset For all offset 2,4, 8 and 20 Reference limit
frequencies frequencies
2 +100 kHz +500 kHz 2 Reference limit x 1/2, Note 1
+200 kHz +1 MHz 4 Reference limit x 2/3, Note 1
+300 kHz 12 MHz 8 Reference limit x 5/ 6, Note 1
+500 kHz +5 MHz 20 Reference limit
Reference limit (Ref) = 30 dB at 9 kHz increasing with 10 dB/dec to 65.2 dB at 30 MHz.
Note 1: The limit is a fractional dB value of the reference limit.
Note 2: Generator B frequencies below 9 kHz are not specified.
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8.3 Receiver spurious radiation

These requirements do not apply to receivers used in combination with permanently co-
located transmitters continuously transmitting. Co-located is defined as < 3 m. In these cases
the receivers will be tested together with the transmitter in operating mode (see clause 7.4).

8.3.1 Definition

Spurious radiation from receivers are emissions radiated from the antenna, the chassis
and case of the receiver. It is specified as the radiated power of a discrete signal.

8.3.2 Methods of measurement

1) For radiation below 30 MHz, see clause 7.4.3.1.

2) For radiation at or above 30 MHz, see clause 7.4.4.1.

Convert reading by 51.5 dB for measuring equipment calibrated in dBuV or dBuV/m.
8.3.3 Limits

8.3.3.1 Radiated emissions below 30 MHz
The spurious components below 30 MHz shall not exceed the generated H-field
dBpA/m values at 10 m according to Table 12.

Table 12: Receiver spurious radiation limits
Frequency 9 kHz < f< 10 MHz Frequency 10 MHz < f <100 MHz
6 dBuA/m descending 3 dB/oct -24.5 dBpA/m

For a graphical representation see annex E.

8.3.3.2 Radiated emissions above 30 MHz

The measured values shall not exceed 2 nW.

9. Measurement uncertainty

The interpretation of the results recorded in the test report for the measurements
described in the standard shall be as follows:

e The measured value related to the corresponding limit shall be used to decide whether
an equipment meets the requirements of the standard;

e The value of the measurement uncertainty for the measurement of each parameter
shall be separately included in the test report;

e The value of the measurement uncertainty shall be, for each measurement, equal to or
lower than the figures given below:

- RF frequency +1 x 107;
- RF power, conducted +1 dB;

- RF power, radiated +6 dB;

- Temperature +1°C;

- Humidity +5%.
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For the test methods, according to the standard the uncertainty figures shall be
calculated according to the methods described in the ETR 028 [5] and shall correspond to an
expansion factor (coverage factor) k = 1.96 or k = 2 (which provide confidence levels of
respectively 95% and 95.45% in case where the distributions characterizing the actual
measurement uncertainties are normal (Gaussian)).

The measurement uncertainties given above are based on such expansion factors.

The particular expansion factor used for the evaluation of the measurement uncertainty
shall be stated.
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ANNEX A

(Normative)

Radiated measurements

A.1 Test sites and general arrangements for measurements involving the use of radiated
fields

A.l1.1 Outdoor test site

The outdoor test site shall be on a reasonably level surface or ground. For
measurements at frequencies below 30 MHz no artificial ground plane shall be used. For
measurements at frequencies 30 MHz and above, a conducting ground plane of at least 5 m
diameter shall be provided at one point on the site. In the middle of this ground plane, a
nonconducting support, capable of rotation through 360°in the horizontal plane, shall be used
to support the test sample in its standard position, at 1 m above the ground plane, with the
exception of equipment with floor standing antenna. For this equipment, the antenna shall be
raised, on a non-conducting support, 100 mm above the turntable, the point(s) of contact
being consistent with normal use. The test site shall be large enough to allow the erection of a
measuring or transmitting antenna at a distance of 10 m or optionally 30 m. The distance
actually used shall be recorded with the results of the tests carried out on the site.

Sufficient precautions shall be taken to ensure that reflections from extraneous objects
adjacent to the site do not degrade the measurements results.
A.l.1.1 Standard position

The standard position in all test sites, except for equipment which is intended to be
worn on a person, shall be as follows:

- For equipment with an integral antenna, it shall be placed in the position closest to
normal use as declared by the manufacturer;

- For equipment with a rigid external antenna, the antenna shall be vertical;

- For equipment with non-rigid external antenna, the antenna shall be extended
vertically upwards by a non-conducting support.

For equipment intended to be worn close to the body or hand held, the non-conducting
support may, at the request of the applicant be replaced with a simulated man, if appropriate.
The use of the simulated man shall be stated in the test report.

The simulated man shall consist of an acrylic tube, filled with salt water (1.5 g NaCl per
litre of distilled water). The tube shall have a length of 1.7 m £0.1 m and an internal
diameter of 300 mm * 5 mm with side wall thickness of 1.5 mm + 0.5 mm.

To reduce the weight of the simulated man it may be possible to use an alternative tube,
which has a hollow centre of 200 mm maximum diameter.

The sample shall be fixed to the surface of the simulated man, at the appropriate height
for the equipment.
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1 1-4m

1m

Ground plane 5 m diameter minimum

1- Equipment under test

2- Test antenna

3- High pass filter

4- Spectrum analyser or measuring receiver

Figure A.1: Measuring arrangement

A.1.2 Test antenna
A.1.2.1 Below 30 MHz

A calibrated loop antenna shall be used to detect the field strength from the test sample.
The antenna shall be supported in the vertical plane and be rotated about a vertical axis. The
lowest point of the loop shall be 1 m above ground level.

A.1.2.2 Above 30 MHz

The test antenna is used to detect the radiation from both the test sample and the
substitution antenna, when the site is used for radiation measurements. Where necessary, it is
used as a transmitting antenna, when the site is used for the measurement of receiver
characteristics.

This antenna is mounted on a support such as to allow the antenna to be used in either
horizontal or vertical polarization and for the height of its centre above ground to be varied
over the range 1 m to 4 m. Preferably a test antenna with pronounced directivity should be
used. The size of the test antenna along the measurement axis shall not exceed 20 % of the
measuring distance.

For receiver and transmitter radiation measurements, the test antenna is connected to a
measuring receiver, capable of being tuned to any frequency under investigation and of
measuring accurately the relative levels of signals at its input.

A.1.3 Substitution antenna

When measuring in the frequency range up to 1 GHz the substitution antenna shall be a

A/2 dipole, resonant at the operating frequency, or a shortened dipole, calibrated to the A/2
dipole. The centre of this antenna shall coincide with the reference point of the test sample it
has replaced. This reference point shall be the volume centre of the sample when its antenna
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is mounted inside the cabinet, or the point where an external antenna is connected to the
cabinet.

The distance between the lower extremity of the dipole and the ground shall not be less
than 0.3 m.

The substitution antenna shall be connected to a calibrated signal generator when the
site 1s used for spurious radiation measurements and transmitter effective radiated power
measurements. The substitution antenna shall be connected to a calibrated measuring receiver
when the site is used for the measurement of receiver sensitivity.

Celling

>135m Absorbing material —»

Reference point
of test sample

% Test antenna ®
/S /45" Wall

Feeder to test i

Comer reflector

receiver or signal | A 3-4m '10,75 m 7
generator 2
J >1.35m >0.6m-—
Floor

Figure A.2: Indoor site arrangement (shown for horizontal polarization)

A.1.4 Optional additional indoor site

When the frequency of the signals being measured is greater than 80 MHz, use may be
made of an indoor test site. If this alternative site is used, this shall be recorded in the test
report.

The measurement site may be a laboratory room with a minimum area of 6 m by 7 m
and at least 2.7 m in height.

Apart from the measuring apparatus and the operator, the room shall be as free as
possible from reflecting objects other than the walls, floor and ceiling.

The potential reflections from the wall behind the equipment under test are reduced by
placing a barrier of absorbent material in front of it. The corner reflector around the test
antenna is used to reduce the effect of reflections from the opposite wall and from the floor
and ceiling, in the case of horizontally polarized measurements. Similarly, the corner
reflector reduces the effects of reflections from the side walls for vertically polarized
measurements. For the lower part of the frequency range (below approximately 175 MHz),
no corner reflector or absorbent barrier is needed.

For practical reasons, the A/2 antenna in figure A.2 may be replaced by an antenna of

constant length, provided that this length is between A/4 and A at the frequency of
measurement, and the sensitivity of the measuring system is sufficient. In the same way, the
distance of A/2 to the apex may be varied.
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The test antenna, measuring receiver, substitution antenna and calibrated signal
generator are used in a way similar to that of the general method. To ensure that errors are
not caused by the propagation path approaching the point at which phase cancellation
between the direct and the remaining reflected signals occurs, the substitution antenna shall
be moved through a distance of = 0.1 m in the direction of the test antenna as well as in the
two directions perpendicular to this first direction.

If these changes of distance cause a signal change of greater than 2 dB, the test sample
should be re-sited until a change of less than 2 dB is obtained.

A.2 Guidance on the use of radiation test sites

For measurements involving the use of radiated fields, use may be made of a test site in
conformity with the requirements of clause A.1. When using such a test site, the following
conditions should be observed to ensure consistency of measuring results.

A.2.1 Measuring distance

Evidence indicates that the measuring distance is not critical and does not significantly

affect the measuring results, provided that the distance is not less than A/2 at the frequency of
measurement, and that the precautions described in this annex are observed.

Measurements at low frequencies and distances less than A/2 are considered in the
standard and shall be followed. Measuring distances of 3 m, 5 m, 10 m and 30 m are in
common use in European test laboratories. Measurements at distances different to 10 m need
to have a correction factor added to give a resultant at 10 m so that comparison with the limit
is possible. The correction factor used shall be stated in the test report.

A.2.2 Test antenna

Different types of test antenna may be used, since performing substitution
measurements reduces the effect of the errors on the measuring results.

Height variation of the test antenna over a range of 1 m to 4 m is essential in order to
find the point at which the radiation is maximum.

Height variation of the test antenna may not be necessary at the lower frequencies
below approximately 100 MHz.
A.2.3 Substitution antenna

Variations in the measuring results may occur with the use of different types of
substitution antenna at the lower frequencies below approximately 80 MHz. Where a
shortened dipole antenna is used at these frequencies, details of the type of antenna used
should be included with the results of the tests carried out on the test site. Correction factors
shall be taken into account when shortened dipole antennas are used.

A.2.4 Artificial antenna

The dimensions of the artificial antenna used during radiated measurements should be
small in relation to the sample under test.
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Where possible, a direct connection should be used between the artificial antenna and
the test sample. In cases where it is necessary to use a connecting cable, precautions should
be taken to reduce the radiation from this cable by, for example, the use of ferrite cores or
double screened cables.

A.2.5 Auxiliary cables

The position of auxiliary cables (power supply and microphone cables etc.) which are
not adequately de-coupled, may cause variations in the measurement results. In order to get
reproducible results, cables and wires of auxiliaries should be arranged vertically downwards
(through a hole in the non conducting support), or as specified in the technical documentation
supplied with the equipment.

Care shall be taken to ensure that test cables do not adversely effect the measuring
result.

A.3 Optional alternative indoor test site using an anechoic chamber

For radiation measurements, when test frequency of the signals being measured is
greater than 30 MHz, use may be made of an indoor test site being a well-shielded anechoic
chamber simulating a free space environment.

If such achamber is used, this shall be recorded in the test report.

The test antenna, measuring receiver, substitution antenna and calibrated signal
generator are used in a way similar to that of the general method, clause A.1. In the range 30
MHz to 100 MHz, some additional calibration may be necessary.

An example of a typical measurement site may be an electrically shielded anechoic
chamber being 10 m long, 5 m broad and 5 m high. Walls and ceiling should be coated with
RF absorbers of 1 m height. The base should be covered with absorbing material 1 m thick,
and a wooden floor, capable of carrying test equipment and operators. The construction of the
anechoic chamber is described in the following clauses.

A.3.1 Example of the construction of a shielded anechoic chamber

Free-field measurements can be simulated in a shielded measuring chamber where the
walls are coated with RF absorbers. Figure A.3 shows the requirements for shielding loss and
wall return loss of such a room. As dimensions and characteristics of usual absorber
materials are critical below 100 MHz (height of absorbers < 1 m, reflection attenuation < 20
dB) such a room is more suitable for measurements above 100 MHz. Figure A.4 shows the
construction of an anechoic shielded measuring chamber having a base area of 5 m by 10 m
and a height of 5 m.

Ceilings and walls are coated with pyramidal formed RF absorbers approximately 1 m
high. The base is covered with absorbers forming a non-conducting sub-floor or with special
ground floor absorbers. The available internal dimensions of the room are 3 m x 8 m x 3 m,
so that a maximum measuring distance of 5 m length in the middle axis of this room is
available.
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At 100 MHz the measuring distance can be extended up to a maximum of 2.

The floor absorbers reduce floor reflections so that the antenna height need not be
changed and floor reflection influences need not be considered.

All measuring results can therefore be checked with simple calculations and the
measurement uncertainties have the smallest possible values due to the simple measuring
configuration.

A.3.2 Influence of parasitic reflections in anechoic chambers

For free-space propagation in the far field condition the correlation E = E,(R,/R) is
valid for the dependence of the field strength E on the distance R, whereby E; is the reference
field strength in the reference distance R,,.

It is useful to use this correlation for comparison measurements, as all constants are
eliminated with the ratio and neither cable attenuation, nor antenna mismatch, or antenna
dimensions are of importance.

Deviations from the ideal curve can be seen easily if the logarithm of the above
equation is used, because the ideal correlation of field strength and distance can then be
shown as a straight line and the deviations occurring in practice are clearly visible. This
indirect method more readily shows the disturbances due to reflections and is far less
problematical than the direct measurement of reflection attenuation.

With an anechoic chamber of the dimensions suggested in clause A.3 at low
frequencies up to 100 MHz, there are no far field conditions and therefore reflections are
stronger so that careful calibration is necessary; in the medium frequency range from 100
MHz to 1 GHz the dependence of the field strength on the distance meets the expectations
very well.

A.3.3 Calibration of the shielded RF anechoic chamber
Careful calibration of the chamber shall be performed over the range 30 MHz to 1 GHz.

a (dB)

110 +
100 4+
90 4
80 +
70 4
60 +
50 4
40 4
30 +
20 + 7,
10 + 7
0T Limit of the return loss

[l [l [l [l [l [l [l [l [l [l
T T T T T T T =

10k 100 k IM 10M 30M 100 M 300 M 1G f(Hz)

Z
Minimum limit for the shielding loss

Z

Figure A.3: Specification for shielding and reflections
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Equipment |«— Measurement distance —| Measuring
under test Antenna

Non-conductive turntables Sm

Non-conductive surface

1m

Ground plan

Measurement distance @ Sm

Non-conductive turntables

‘ AAAAA ‘
AN AN o
\4/ \ /Shielded room without

Filter blocks and absorbers for the
coaxial feedthrough test instruments

Figure A4: Example of construction an anechoic shielded chamber
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H-field, dBUA/m
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ANNEX B
(Normative)
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Frequency, MHz

Figure B.1: Radiated H-field at 10 m distance
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ANNEX C

(Normative)

Transmitter (RF carrier current x antenna area) limit for large size loop
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Figure C.1
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ANNEX D

(Normative)

H-field limit correction factor for generated E-fields
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Spurious limits, radiated H-field at 10 m distances
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ANNEX F

(Normative)

Customized loop antennas

F.1 Product classes related to the antenna loop
The standard allows customization of loop antennas under the following restrictions:

e Product Class 1 is tested with an integral or dedicated antenna. No antenna
customization allowed;

e Product Class 2 is restricted to loop antenna areas < 30 m” and a length of the antenna
loop of less than A/4 or less than 30 m whichever is shorter;

e Product Class 2 equipment is tested with two representative maximum and minimum
size loop antennas supplied by the manufacturer. Product Class 2 allows:

- Customization of the loop antenna according to the manufacturers design rules
documented in the equipment manual.

e Product Class 3 is restricted to loop antenna sizes > 30 m”. The equipment is tested
with an artificial antenna only:

- Allow customization of a single turn large loop.

The design formulas given under clauses F.1.1 and F.1.2 are given as guidelines only.

F.1.1 Antenna loops below 1 MHz
The radiated magnetic field H from a loop coil antenna in the near field is given by:

NIA

H= 7
2nd

A/m (1)

where:
N: the number of turns of the loop coil antenna;
I: the current in Ampere in the loop coil antenna;
A: is the area in m” of the loop coil antenna;
d: the distance in metre from the transmitter.
The formula is valid at low frequencies under the following conditions:
- Length of the coil wire: 1<A/2n
- Distance from coil: d <A/27
The product of NIA is the magnetic dipole moment m of the coil.
Equation (1) gives:
m = NIA =H2nd’ (Am®) (2)

In the standard the reference measuring distances d are 10 m or 30 m. If 10 m is
inserted into (2):
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m=NIA =H,,x6283 (Am’) 3)
where H,, is the H-field limit at 10 m in A/m (see clause F.1.1).

The equation is only valid up to 1 MHz.

For method of measurement for loop current into an artificial antenna, see annex G.

F.1.2 Antenna loops above 1 MH

For frequencies above 1 MHz the maximum dipole moment can be derived from:

8u,w'mf*
P =“OT(Werp) “)

Equation (4) after rearrangement:

3
m=NIA =~ [ (Wermp) 5)

8u,m

Above 1 MHz the NIA limit is determined by equation (5) and is descending with f or
12 dB/oct.

Below 1 MHz the NIA limit is determined by equation (3), see clause F.1.1.
Relevant erp limits are 250 nW, 2.5 uW and 10 mW all erp.

The corresponding N x I x A products are calculated in examples (6), (7) and (8):
For erp = 250 nWerp in (5):

0,253 (Axmz) (6)

fZ

NIA =

Forerp=2.5 uW erp in (5):
0,806

NIA = .~ (Ax mz) (7)
For erp =10 mW erp in (5):
50,98
NIA = = (Ax mz) ®)

where the frequency f is in MHz in (6), (7) and (8).

For method of measurement for loop current into an artificial antenna, see annex G.
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determine the RF carrier and spurious currents in the artificial antenna
L

for type testing without an antenna. The radiated fields for the carrier and spurious are
proportional to the RF carrier and spurious currents. Therefore, measurements are made to

ANNEX G
(Informative)

Test fixture for measuring inductive transmitter carrier
and harmonic currents by use of an artificial antenna (Product Class 3 only)

The artificial antenna is used for equipment with an antenna connector and submitted

Rs
50 Q2
50 Q load

Rz
A
To EUT !} 350 Q
I L€ -
0 measuring receiver
50 Q load 9 To measurmg receiver For measu%ements
= For spurious measurements below 30 MHz
between 30 MHz and 1000 MHz
Figure G.1
Shielded box
Cl—==
1 C2 L 1
0 | Rs 500 0
O — I o
- RZ -
R1
Internal shields

m]
Figure G.2

An example of the mechanical layout and the equivalent electric circuit of the

components is given in figures G.2 and G.1 respectively

If the manufacturer uses several values of antenna inductance, two artificial antennas
having maximum and minimum inductance L should be supplied as agreed with the

accredited test laboratory. This fact is stated in the test report

Rz is a low value non-reactive resistor. The voltage across Rz is proportional to the
conducted carrier and spurious loop currents. These can be measured at connector C
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Rs in combination with Rz ensures that the artificial antenna has the same Q as the

actual loop antenna.

Resistor R1 together with a 50 € load resistor provides an attenuation of EUT output
the manufacturer to simulate the actual loop antenna configuration. Other possible

signal at connector B used for conducted spurious measurements between 30 MHz and 1 GHz.
Capacitors C1, C2 are optional components together with L to be used as appropriate by

configurations are shown in figure G.3.
Rs
R1
Configuration 1 Rz 50 Q
C
50Q
T o -
L
I Rs
Il
R1 C2 00
Configuration 2 Rz c
50 Q)
T o -
L
Rs
Rz 50 Q2
C

1|
I
RI lcz
Cl
50 s;|_
' ' +

Configuration 3
A
4 @ B

Figure G.3
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100

ANNEX H

(Informative)

E-fields in the near field at low frequencies

E-field at low frequencies is often in the near field and it is in reality only possible to
measure the H-field component with the shielded loop antenna; in this case there is also a
relation between the E-field and the H-field by the wave impedance Z. In the near field the
wave impedance is highly dependent on the type of radiating antenna (loop or open end wire)
and the wavelength. If the power density at a certain distance is the same for a H-field and an
E-field generated signal, the following calculation can be made:

In the direction of maximum power in the near field, the power density S is:

EZ
S=—=H!Z,=H.Z,
z

where:

S: power density;

E: electrical field generated by an E-field antenna at distance d;

H.: magnetic field generated by an E-field antenna at distance d;
H,,: magnetic field generated by a H-field antenna at distance d;

Z.: wave impedance of a field generated by an E-field antenna at distance d;

Z..: wave impedance of a field generated by an H-field antenna at distance d.

Z, = Zo2rcg ifd< » (near field)
A 2n

Z.=7, L if d< L (near field)
2nd 21

Equation (1) gives:

H =H, /% (A/m)

Equation (2) and (3) into (4) gives:
H —H 2nd _ H 2ndf,
A 300

where {, is the carrier frequency in MHz.

For 2nd/A =1, d =10 and f, = 4.78, and using equation (5), this gives:

€

H =H_ fe (fin MHz)
4,78

b

For 2nd/A <1 if f, = 4.78 MHz then equation (5) is valid, (i.e. near field).

(D

2)

3)

“4)

)

(6)
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For 2nd/A>1 if f, >4,78 MHz then H, =H_, (i.e. far field).

The method allows an electric generated E-field to be measured as a magnetic
generated H-field by adding a correction factor derived from (6).

For a graphical representation of the correction factor, see annex D.
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ANNEX I
(Informative)

H-field measurements at other distances than 10 m

Measurements at longer distances than 10 m may be relevant for equipment using
combination loop antennas having an increased reduction of the radiated H-field versus
distance. An example of this performance is a “configure eight antenna” having two identical
but physical spaced antenna loops driven with opposite phased currents.

The standard allows field measurements to be made at other distances than 10 m. In this
case, the appropriate H-field limit, H,, for applicant requested measurement distance, d,, shall
be calculated. The calculation of the new limit, H,, shall be made by the applicant.

The following procedure shall be used:
A

a) For — >3d (m)
2n

where d is either 10 m or the new measurements distance, d,, whichever is the longest.

The new limit H, in dBuA/m at distance d, is determined from the 10 m limit H,, in
dBuA/m by:

H, =H10+60><10gz1—0(dBuA/m) (1)

A
b) For — <0,3d
)Or2n ,3d(m)

where d is either 10 m or the new measurements distance, d,, whichever is the shortest.

The new limit H, in dBuA/m at distance d, is determined from the 10 m limit H,, in
dBpA/m by:

H =H,, +20x log;—o(dBuA/m) (2)

X

c) If % is between the two boundaries determined in A and B above the following
T

steps shall be followed:
Step 1: Calculate the radian wave length, x:
X = 0 = ﬂ(m), f tinh theo MHz (3)
2n  2nf

Step 2: Calculate the magnetic dipole moment from the 10 m limit, H,, in A/m by
either:

a) For xx2,354>10 m
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21 x10°
Jx? +10?

b) For xx2,354<10 m

m=H,, (Am?) 4)

x2x10° x 41
m=Hy——————(Am’) )
\/x +x“x10°+10

Step 3: Calculate the new limit H, in A/m for the new measurements distance, d, is

calculated by either:
a)For d, <x<2,354
my/x° +d’
=——>(A/m (6)
2TE(X +d ) ( )

b) For d_>x>2,354

m\/x4 + xzdi + di

i 4n(x2+di)

X

(A/m) (7)

The calculated value for H, in A/m may be converted to dBaA/m as appropriate. As an
example, the H-field limits at 10 m is converted to 30 m by using the above method. The
resulting curve is shown for a straight line approximation in table I.1.

Table 1.1: H-field limits at 30 m

Frequency range (MHz) H-field strength limit at 30 m, dBuA/m
0.009 <f<0.03 43.5 or according to note
0.03<f<0.07 43.5 at 0.03 MHz descending 3 dB/oct
0.119 <f<0.135 or according to note
0.05975 < £ <0.06025 13.5
0.07<f<0.119
0.135<f<1.26 87 at 0.135 descending 3 dB/oct
126 <f<3.0 -1
6.765 << 6.795
13.553 < f < 13.567 32.5
26.957 << 27.283
Note: For the frequency ranges 9 kHz to 70 kHz and 119 kHz to 135 kHz, the following
additional restrictions apply to the higher limits:
- for loop coil antennas with an area > 0.16 m* table 1.1 applies directly;
- for loop coil antennas with an area between 0.05 m* and 0.16 m’, table 1.1 applies with a correction
factor. The limit is: table I.1 value + 10 x log (area/0.16 m?);
- for loop coil antennas with an area < 0.05 m” the limit is 10 dB below table I.1.
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For a graphical representation of table 1.1, see figure I.1.
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Figure 1.1: Radiated H-field at 30 m distance
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ANNEX J

(Informative)

Transmitter requirements overview
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ANNEX K
(Informative)

Low level transmitter spectrum mask measurements

The measurements may be relevant for Short Range Devices operating at ISM

frequency bands.

The spectrum mask shall be declared by the manufacturer and shall comply with the
limits in table 2 and the application given the appropriate annex of CEPT/ERC
Recommendation 70-03 [3].

An example of the low level spectrum mask is given in figure K.1:

ISM H-field
carrier limit
N
\ISM band
Declared modulation Out of ISM band
band with, B H-field limit
Spurious \
H-field limit
\ \
fc - B2 fc + B2 o

Carrier frequency, fc

where B is the declared modulation bandwidth
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