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ETSI 300 220-1, “Electromagnetic compatibility and Radio spectrum Matters (ERM); Short
Range Devices (SRD); Radio equipment to be used in the 25 MHz to 1 000 MHz frequency
range with power levels ranging up to 500 mW; Part 1: Technical characteristics and test
methods”, European Telecommunications Standards Institute, 2000

ETSI EN 300 422, “Electromagnetic compatibility and Radio spectrum Matters (ERM);
Technical characteristics and test methods for wireless microphones in the 25 MHz to 3 GHz
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ETSI EN 300 440, “Electromagnetic compatibility and Radio spectrum Matters (ERM); Short
range devices; Technical characteristics and test methods for radio equipment to be used in the

1 GHz to 40 GHz frequency range”, European Telecommunications Standards Institute, 2000
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313 | & o 1P F 4 76.0 & 77.0 # A (GHz) % TR HE RATH o
41 | & - FRBIVT G HL23E 0T RS E B
4
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LB Efﬁg BPLREFA AL E %iglf%’*?é/ﬁ»iﬁﬁﬂ* 2 TR o
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L
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L

ffﬁﬂﬁ’}*ﬁ]‘ Hap B S E 28 E‘fﬂv’ﬂ”f?/‘ﬁli °
9% (Y ) I % (Y ) I % (Y )

0.090 - 0.110 162.01 - 167.17 3500.0 - 4400.0
0.490 - 0.510 167.72 - 173.20 4500.0 - 5250.0
2.172 - 2.198 240.00 - 285.00 5350.0 - 5460.0
3.013 - 3.033 322.00 - 335.40 7250.0 - 7750.0
4.115 - 4.198 39990 - 410.00 8025.0 - 8500.0
5.670 - 5.690 608.00 - 614.00 9000.0 - 9200.0
6.200 - 6.300 825.00 - 915.00 9300.0 - 9500.0
8.230 - 8.400 938.00 - 1240.0 10600 - 12700
12.265 - 12.600 1300.0 - 1427.0 13250 - 13400
13.340 - 13.430 1435.0 - 1626.5 14470 - 14500
14.965 - 15.020 1660.0 - 1710.0 15350 - 16200
16.700 - 16.755 1718.8 - 1722.2 17700 - 21400
19.965 - 20.020 2200.0 - 2300.0 22010 - 23120
25.500 - 25.700 2310.0 - 2390.0 23600 - 24000
37.475 - 38.275 2483.5 - 2500.0 31200 - 31800
73.500 - 75.400 2655.0 - 2900.0 36430 - 36500
108.00 - 138.00 3260.0 - 3267.0 38600 14 ¢+
149.90 - 150.05 3332.0 - 3339.0
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| 15670 - 15690 | 33458 - 33580 | |
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W GAL) TR (R D R BIEE(D 7))
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30 - 88 100 3
88 -216 150 3
216 - 960 200 3
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BRI F p 4 };T ,4 fARFSI] G2 AL -

20, E- A H B2 RFRMER T P ARP L B AN AN REE R
3 - Hgg}(;ﬁ_;ﬁ%%v;ﬁ% BE: ]‘H)@%"*;f@p‘#jd‘%i ;f{%z‘;’g’ﬂ\)o,g AP e g ’:'l-j—"‘}, VA4
ZFEA G ER Y H T LA F TP NGO

()3 K 33 F Mo RT3 bt 2 905 Bl A2 B2 e 2

_uil*‘érﬂ# %I&F%EE% DR E T TR 28

(@) 5 4 mﬂﬁ%ﬁiﬁﬁgﬁéi ®

N :
210. fe~F B AEHEF K F B fi?’”‘?ﬁ‘“ EHEZ AT F B FLET
8 &z ﬂf]“f:lgo

27 227

RS T B2 (GO T A5 BT AT 2.

—6--



3. guRRE (RAFER)

31, 1 feaEF 11705 3 10 v (MHz)F
3.1, BHAN 2 REHYNZ B o
(1) A k3 o
(L.L1) 94 5 RG] 3P wHE5 2 10% > FEEH 30 % e TH R A 7 (F42E 15

MR/ (VM) S AT R (B 0 F AR SHE A )R
(WV/M) » P § 2.5 S id o

(1.2) FHF TR P3P A F 2 10% 0 BEEH 30 2% i B AR GGHTHFBRE S
HAZ i 100]%‘33:7”\/4 S(UVM) (Fx * T 3E2E A lig B e

Q) EHBR G TIDERRARERR T PBFECFLEERRFS I G2 EERL
(B) # % &2 ot RIFLE28HF 2R .
P AGZHF F RSy MR F IR 6dB s

3 3
320, EBHIAS  ZRFMHIUNLEBH
(1) 2 s o 0 BE30 2 ¢ Al 2 TH5 R 7 94236 10 F &/2 ¢ (mV/M) «
(2) 7 &2 g0 it £ 28§ 2L R

() % FFrAR D s £ F24001% 1) - 23 K RETRT » B A Bk
FT-ARAIFEANIAARFRN 2 i 2 RT 0 - X (Primary) 2B T B 2 iF
TEZLIS%p it ph o UL R ITEE  BUATT R RGE AR ESIT LR Ko

33, 1 iE4EE 3 26.29 3 27.28 < #(MHz) ¥
3.3.1. gﬁilé ERPEHIN LB o
(1) Lk 35 5 - BEk R RER EE3 D AE AR THE AP TAE 10 F R/D
& (mV/M) > ! ﬁﬁf&jﬁfﬁgzﬁ%,ﬁéim& FEERE o

(2) # &2 35 L 28 H 2R

% 40.66 3 40.70 #¢ 4 (MHz)Z % * 70 ¢ 4 (MHz)
341, EBHAUN 2R EHINLEBH o
(1) 1 (F45 % % 40.66-40.70 ¥ #(MHz)

() 2 RFEH I FE3 2R o AR T HE R A EAZE 1000 fr /2 < (VM) 5 &8 - £
) iE o ¥ R GE K B (perimeter protection systems) T #F ¥ L 28 fg R & £ B 0 FE
3 A RTH R T FALES00 H R 2 VM) o P e R B A R
514 2z 4 2R T o

(B) # % &2 ot RFIFLE28HF 2R .

M MEFEFLIR D RAF LI A F24001%M P © & FERTRT > ERELES
B R IHAT AR A AEAC LR - T EETR AT L

-7 -



EIS%P F IR o IR P TTEE > BUATT A R TRR 51T 2 & foo

342, EH A ¢ B (remittent) 2 ¥ #F |2 (periodic)dfk iT2. B o
(1) 1 fe4 3 5 40.66-40.70 ¢ #£(MHz) % + % 70 ¥ #%(MHz)
(2) £70 ¥ #(MHz) L 900 ¢ #(MHZ) B i£ % % » 3 4 SPIF 577038 ¢ b 5 2. 0259 12

R A 900 v A% (MHz) 2 ¢ lti—*‘ ) ﬁ’fﬁﬁ'&iﬁ TRt Y g k2 059 o HE R
d Mt EAg2 a4 20de-aM\B\ o

(3) %40.66-40.70 - ﬁ?‘E(MHZ)F’BTFi—k » B R R R U] A Lﬁﬁ%ﬁgﬁlﬂ P AR
- X ERETET R %*?T:*E %’\TAKEF”%I VR hiEA SR
- = T'Lf@:ﬁri BRI 2 H15% P R M S R R AR B IF B U 5 2 £0.01%

VN PR |E‘i—*" @'1¥??%/E'J€#’ﬁjﬁ?§b5.17?\*&—‘}\
(4) T3 N D BA DR E2)2 - FiE 0
(41) 75 fé Fﬁr#] %%{,—:‘z ’ ;k'él\f' . %ril; /:“: ,f‘ft.(alarm Systems) ‘F-F'FH F'B é’?‘;(door Openers) ~

i%

o

CF o AP B o e R AT G
#ifA ﬁf—f" cABFHENGF - BHORTERMESH
AT B IR @ 5 AR S L A 1 8

Iz ] 7'7: ﬁg >
n B
i# * 3p 3k F T I (regular predetermined intervals ) 2. 3% #f 4 & ﬁe?J L R A A
(secur
=

#
¥ B B (remote sw1tches)
E gl
p
#

rity) £ 2 (safety) ¥2 @A & ERRY 0 A E - F RS - )
—@%} ,;\ a.q-,;\n_?;%]];’ﬁf'“?pp«kf"l%/o

(42) = EI ﬁf%];‘tﬁl%‘«k’;ﬁbff&ﬁg& DI . 7f/'/ s );?k"]_’%ﬁ};—lﬁ‘ﬁ Eﬁﬂ&"‘g/\""%’l/f
S HPERFI0BE .

(5) T H-35 B FLE -

(5.1) @& R H@DLRTE
(R Tiomiak kE R

e P2 UG

VR TR D7 2 k0 B3 A

&ﬁ?%
o X
|4

» CISPR #4#% # # Bl RV £ X )40 £

e Ak LA R F o & 2 g St
(Y #%) (Heik/2 ©) (/2 2)
40.66-40.70 2250 225
70-130 1250 125
130-174 1250-3750(3x 1) 125-375GE 1)
174-260 3750 375
260-470 3750-12500(x 1) 375-1250(3x1)
470 r1 + 12500 1250

LR PRMIEE B R FFTHBEZE N5

(1)130-174MHz(+* #%) == >56.81818x(1 {e45 % » B >

(2)260-470MHz( " #) == >41.6667x(1 (e4#5 & » ¥ = :

PR FHNTHRERY ARG
7B g ﬁ:&ﬁ’f;i'

£ 2.8 42 "TF

TP E ARSI PR ERE

8-

FEMI
S FE

U™

7k A%)-6136.3636

7b #%)-7083.3333

5 20dB > A b F ot 0 AH
LTI P8 g a0 T

lm*\ (J




(52) #&AEEADLRTE ,Mfﬁ;ﬁtww%gbﬁw < EH T s R T
B (Rt Tk RER O CISPREM BHRPIETTRHRL) T £ o 2HFLEE
Fie o B2 U 5 e

ERp) &7 IR THRE I L
(% A%) (Bik/2 ®) iR/ 2 @)
40.66-40.70 1000 100
70-130( %) 500 50
130(# 2 )-174(%) 500-1500(:x.2) 50-150(:x.2)
174(% 5)-260(%) 1500 150
260(# 5 )-470(%) 1500-5000(:x.2) 150-500(;:x.2)
470(% 5 )01t 5000 500
2D RMPIBAE B R FFTH R R 24T
(1) 130-174MHz(:'¥ #%) == >22.72727x(1 fe#4F % » 8 = 1 /¥ #%)-2454.545
(2)  260-470MHz(:¢ #%) == >16.6667x(1 (F4F & » B i= : - #)-2833.3333

I
£ 2.8 &2 )

PG A REELRT

S HE ARSI G EERL -

W
L
pa AR
-’é}_ e
lT-\

3.5.1.

(1) BN &3 '&’T wH T
22 (mV/M) o # ﬂzﬂf

(2) 7 & & 2 5 b

o

o

% F2EH

Y
iRl & 2R
Py

P
=
&

(2.1.) 49.81-49.82 ¥ #(MHz) ¥ 2 49.90-49.91 ¥ 4 (MHz) ¥ & +*
B ¥ R
o 49.81 ¥ A (MHz)(F )% + 2+ 49.91 ¥ 4 (MHz)(# 5 )2 #F & » ik 2.8 & 2

FERFE28 82 RE

(2.2)
TR

(2.3.) ~ %520 f iR/ 2 & (WV/M)2 T

v # (MHz) %

FE3 o ' o H
A‘ﬁ‘fl.§55l4 &z 4F

B Ry

B) A7 gz p*EHBEFETIRE:

(3.1.) L2 HARAEY

(32) =z im 7 FHRT S AT
100 % E (mW) o

BT RT RS B

(B3) =&MLl upzZHEeyIm, ? AL FE

(3A4) F bt A2 FA 4 M1

—-9._-

‘> 20dB -

2 A e

2T HRAE R A AR FFEMI S 20dB s et Fo0rm 0 A H
CER LIS R A T

IR TH A FARE 102 R/
BER L e

A Z A 4 K 26dB 11

T G BRI -

J& 473 49.82-49.90 7 AR (MHz)HE + b o

SRR R R

B*“bﬁﬁ‘?’ F oo



3.6. 1 (edfF 5 720 3 73.0 2 (MHz) ¥

3.6.1. EH A KW 24 B4 (auditory assistance devices) » * ¥ @ 3% B3 i TR
BALZTRRFECTEH - FFHTT HRKTBE? TREVRE R F 8
o~ R SERGITEREN? -

(1) A ge: * THEHRPIERER P E3 2l i A 3TF% A+ F42:8 80 F &/
2 % (mV/M) -

Q) MEH TR X F AP 2200 F #(kHz) p > BT R S F 2 2HET20 D
73.0 ¥ #(MHz) § B

(3) 7200 + #x(kHz)4 (FHAR F b2 T e 2 6¢ > §E3 2% A BB > H 5% A+ F50
1500 f %/ 2 & (WV/M) o

(4) * &2 7 FHIUHE G TIG R KRB 2 LA R AP 51 G2
#ER T

3.7. 1 fe#g % 3 88 3 108 <% (MHz)¥
371, BHAN 2R EFERYNBH -

(1) LR35 5E3 2 ¢ Al 3 TH5 A 3 94248 250 Hoik/2 % (u VIM) (3 * 2351
W B PR TR L ARSI BB R -

(2) 4EH TR & 200 F (kHz) » B 4% (FHF 575> 88-108 ¢ 45 (MHz) o B -
(3) 1200 = 4 (KHZ)H (7454 b 2 1= w5 5 > 3 194238 2.8 § 2 R E o

38. 1 (edfF 5 174 3 216 < (MH2) ¥

3.81. EBHAFN w4 IE—.'.? & 157 & 41 (biomedical telemetry devices) » &% X #g & %
FLEREERE VN FRPART o

(1) 2 k36 0 BE3 2 2 il 3% B 4 4248 1500 ficik/2 2 (WV/M)
Q) A b st EE3 O EH FHE R A @A 150 iR/ 2 2 (WV/M) o
(3) #F TR 1200+ #(kHz) 4 b+ 34 (EHFF 783 174-216 2 #(MHz) 5 B -

(4) 2&2 977 FHRUPEFNTIDE R EKER L B FFE RS54 G2
HEERZ o

P

39, L feHF 3 216 X 217 A A(MHD)F
391. BHIYUN  FERHTIAEBETATART > HF PN ERF AR o
- BREWBE R MR REEH CERRALAEN S EH T3 RIEH KTRYE
WeEH 2 AFREIHNZEHE -
- RREBFEAAMELR o
(D) SHAEE @ 5 T 7= fa] e 2 50 e

(1.1) BEHF 4 %5 n=1 T 40 ¢ A5 A w5 216.0125+ (n-1) x0.025 <+ # >
AT BV IR 25 F A% (KHz) » 45 2 % 3% £ & 0.005%14 b o

- 10 --



(12) TG 45 %% n=4] 1 60 > ¢ SH#F % A 1] 5 216,025+ (n-41) x0.05 ¥ # -
AT PR 50 F A% 0 HE K B 3F £ & 0.005% 1 e

(13)  FAHE A 3061 1 260 > * w4 F A %] & 216.0025+ (n-61) x0.005
SR #EE KR S F A% > ¥ ¥ 4F % (authorized bandwidth » P& & o 2F g ﬁ%lv‘tpf
) 4F & FF AR 0.00015% 2 p e

()5 17 5 2100 £ X (mW) (ERP) 17T (7 ) -
(3)% & &3 ST B M A G F POL R (W) S H )deT

(1) PRI ATE A g

(3.1.1)  BEH? AT 12.5 1 22.5F 4 b 30 4 (dB) -

(3.1.2)  BEHLY AT A 225 F 4% kb 43+101og (P) A o

G EATHTE 5 S

(32.1)  BEHY AT 25 % 35F Ak BV 304 E o

(3.2.2) BEHLY HEE L 335 F 0 Bt 43 +101og (P) A B o

(3.3) F A4 3 3 B -

(33.1) HTHEY TRAFX 0L o

(3.3.2) 2@ wHE R, (12F AL H = 2<f<=3.75) 30420 (fi-2) A B &
55+101log (P) & B & 654 > Peio] ¥ o

(3.3.3)  BEHLY CHTF 375 F Arreh D g 55+101og (P) AR o
RS ENEE T A
(5) A BH UK VR FTH R FEFT S e A ER R o
6) F+FEH3 222 AF P > PIETREF LI FFH 5 3052 ¢

o

3.10. 1 fe45 5 5 2400 T 2483.5 *¥ #(MHz) » 5725 3 5875 ¥ #(MHz) » 24.0 3 24.25 #
#E(GHZ)—‘F‘{
3.10.1. T4+ A5 ¢ & * praE (frequency hopping) 2 E # & 7| & 38 (direct sequence spread
spectrum) sz BIEH i EE o

(1) @& * 97 % :
(1.1) 2400-2483.5 ¢ #(MHz)
(1.2) 5725-5850 -t #(MHz)

(2) % Edy

(2.1) #& 7735 2400-2483.5 ¥ A*#(MHz) 7 3 * 1¢ # 75 [p peHF AT 5 10 X $ (735 5725-
5850 -4 A*#(MHz) 2. A7 40~ 27 bnf_;; S ERAA IR T B TW)

2) H BTy ghies: - S AR (MHz) 2 B Lx A 00125 % o
2.2) H# #FF $ 73 2400-2483.5 4 AH(MH: bHF b s 20125

() FH A TARTA » FAFLG  BAPBEE 2 F 5T S 5 I F A2 6B
[l 1% A2 dB e ¥ £ U E iy it o

2400-2483.5 ““ A (MHz) © &7 3 B L BLATELH T 0 F R Y L G AA P 20
F A2 6dBi » 3% 421 3dB % /4 1dB 2 ¥ L ERER

5725-5850 ¥ AH(MHz) % F LN BAFBARTE  FR ¥ 2 F IS S b L E

~11 --



4B 6dBi 7 7 F M By A

Bt ”"f«fﬁi B mrtaieivig # 20, 77 SR H BLEF S B F G Dt

@? e ks E?”Z’ ¥ K1 EE R A oE ofﬁﬁ’?éf%ijﬁf%ﬁzﬁ_@}#{ﬁz (%
A FEE f’F—é;‘f) ﬁ F ARG A TR B LB BRI 5 B

/7‘4/?“*—{7“’~/ﬁ HAEHNER T FRERFFLLFE -

(4) s /d.@ék,éf—_l )

@ HEF FEF] P2 EE 100 F A (kHz) ) B I R B A E TR 2 AR
A PE S F A GG FL 100 F A (KH) P AT @ R 20
A F(dB) 0 T AT @ R S SRR ot o B AR 2 G (L AR
ﬁsigjgr) PR E28 2B o

(5) H# r14|¥ A

(5.1) @ % ¥u(Frequency hopping systems) :

z

(5.1.1) 2> @™ 75 e b ptag A i (hopping channel)2. 47 & » 2 A7 1§
%4 25 A (kHz) & B AE i 2 20dBAE B 0 B F BORE o F - B
2. 20dB 4 4 9428 | ¢ #(MHz) -

(5.1.2) & - LRI 30 F)3p p rik* 2 TIOERE 2 FAZE 044 o

(5.1.3) & sk 3z ; ,‘p{%tﬁq T e s H5EFC B IV ;bat;« AR K 2 e
R L R S G N =k mfe’ RS o MR RE G B
S8 BB E I AP T 2 8 |~ %oor lfi%":i”r’i’ e BLIE I’ﬁ%%% EE L ke
HE 5 o

(5.1.4) # 7?%“24004 2483.5MHz #F F 2 AF F pAg kB T i@ ]5 A E gy
HFIE 0 7% ETF B 20dB #F E+ 3 IMHz mﬁ/“ﬁﬁ G 0 H T AR
b2 MEF FRRT P F TSMHz o BB E T AFE T ERF L E -
AESE s EF AT 3804 F5 0 CrF TP AEAR R T g % JF I E R

# o

(5.2) = £ 5 7] % ¥(Direct sequence systems) :
(5.2.1) 6dBHEE L > st 500 + A (kHz) -

(522) BR*EFPEAP - ELIFAHKHPFLTP - FIHPRET M2 EE
FRHEHFFRATLHEN ¥ 3 @4 8dBm o

(5.3) H* L4572 PURIR & P2 47 £ % St(Hybrid systems) :

(53.1) 0 R4 RMJEF2 FATAIIH £ T 4 7 17dB o [FCC #2177 jp) 75 &
#]

(532) MPERAFFCEMRZPHIRTE > BF - JURUIFF G 3p ) B30 9738 2 b
AEAE S BRIk 2 0.4 fy o Ar ik 2 TIOmE A FAZE 0.4 ) -

(533) MBERETLpE2 8+ A7 TERFRR > RS ASHE 85T (5.2)
TR zt.(szz)xﬁ\wﬁﬂ %o BT

(5.4) BATEAT G AE By Y mF R TR TN 2 AT [ BR A T
E"]"ﬁ%"*k’fé‘/zﬁkﬁ .ﬁzw— RIS s V= S ;7:,7”7»;:7-7‘ R )?E'f#&/@’/j e
:c_/, F 2 ,g; £ Lt s f et # ,ﬁ%j @ﬁ%«m s /F f,* Agﬁjﬁbgﬁ k ser

fia"'j ST H By B Ry X2 B T M

—-12 -



(5.5) wmHHFE f[;r/, BT g FEEE  H LFF L L,__j}%/?i[g’gﬂlf”%;ﬁﬁw e # —/27*‘

W oae B THEFE R F oS PR A T S AR STHEIE o AR A
%ffﬁ',ff LravRgrEipHy 4 B WP EEA 5 /ﬁﬁ*ﬁfﬁ%ﬂ;ﬁﬂg/[ﬁ E ’%l/ BEAE
AF o

3.102. BHIYUA TR
(1) & % 95
(1.1)  2400-2483.5 ** #(MHz)
(12) 5725-5875 ¥ #(MHz)
(1.3)  24.0-24.25 #% #(GHz)

FHRANLFH

(2) );?-a‘/‘]-“q\ﬂflj . fLE_'?) < Q_. ﬁ.ig—f?ﬁ}i IE' .QL—-'T%\ , Kj;‘é’ /}i']‘ , #};] i‘}tﬁ%b /7]\_7\,;,}&_]_@“
A4 % 50dB 14 PE ,;zggr?z}gqumﬂﬂ,ﬁ_«kgx FEL
LR LA HER AT R
(U;ﬁ‘) (%f"{/’)’{) (&]J‘/A i)
2400-2483.5 50 500
5725-5875 50 500
24000-24250 250 2500

(B) 22 1y FEIXLE G LTI KER L RS FEE IR 514 52 %

BRE o
3.01. 1 fed4E & % 2435 3 2465 ¢ #(MHz) » 5785 % 5815 *¥ #(MHz) > 10500 % 10550 -
#(MHz) » 24075 3 24175 7% #(MHz) ¥
3.11.1. B3 ¢ T3S R P E (field disturbance sensors) > §F - F 2 K F > T &

Bo UG RIGTREEPN FHIBE
(1) & » 45
(1.1) 2435-2465 ¥ #(MHz)
(1.2) 5785-5815 ¥ #(MHz)
(1.3)  10500-10550 ¥ #%(MHz) °
(1.4)  24075-24175 ¥ #(MHz) -
(2) LA BB E A B3 % B R

7 gﬁ’-’,{éﬂ'%,ﬁ%°

"/E!?,i%éé)il ?g—k‘ék'riuz_lﬁllfﬁo

BN S ERD S AT HRAR

(7Y Ax) (F R/ 7)) (F R/ 7))
2435-2465 500 1.6
5785-5815 500 1.6
10500-10550 2500 25.0
24075-24175 2500 25.0

—-13 --



(3) # & &2 gdf gyt o Mt T 0 50dB & 8 2.8 B2 g PR o

(4) A &2 o1 FEIHE G TIE R GER 7 /Fﬁ.fwﬁf:ﬁ £ ARG 514 &2 U

312, 1 iE#EF 5 2.9 3 3.26 # #(GHz) > 3.267 I 3.332 ## #(GHz) > 3.339 I 3.3458 # #*
(GHz) > 3.358 % 3.6 # #(GHz)%¥
3.12.1. FH3AE 2 Ry }*z,(automatic vehicle identification systems » AVIS) » i& %
PR P B3 2 B g o
(1) i * #g %
(1.1) 2.9-3.26 f #(GHz) -
(12) 3.267-3.332 # #(GHz) °
(1.3) 3.339-3.3458 f4 ##(GHz) -
(1.4) 3.358-3.6 # #(GHz) -
(2) % 5124 :

(2.1) T- FHHEEPN 2 F 0 B3N Az ie S d Bl BT 5 R T 3000 A
R/ & /26 (uV/Meter/MHz) 2 oo

(22) % EEXRMWH FEF o kT a2 f I0RPN ZR > e 2R BT HEAET
400 pgik/ = = /7 AR (uV/Meter/MHz) 2 o o

(23) %27 &2 R > E-FHRFPRMZHEF FEILS U ER e ER 0 AR
55 B P 100 Ho iR/ & /0% AR (WV/Meter/MHz) 4 b > Jisd 30 74 4% (MHz) £ i)
I 20 # #*(GHz) -

(2.4) & &2 ArF FaprHE G TGP KE R T RS R L ARG S5 14
G2 EERL

(2.5) B AVIS © § ARA B foit » 77,4 o2 fG o147 pE= § 2 L5 5f -

(2.6) AVISS S F 5 A AT 2 @ % WP 4T 17 & * pém ?;}I:_lré» MEE:

h2txXXx 2RERN o7
A Lo kR FEEEIRRE QOB L LR s
Mdp e bR S

O EEE SR AR A SRR ER LA

(4) #4738 5 1 PO R ) 4,000 & 150,000 =% 7

(5) #IFEFF 2 Fate ' ?ﬂ]Fxg}.ﬂ .

(5.1) ir FHME A AT RS #B FoRRE Y B R R 0 R/ D R0 A
(n V/Meter/MHz) % 7+ B & 3% & ©

(52) BE3 € AR 0 B X THBAE S B A B FR T 400 Hoik/ D € /v
(n V/Meter/MHZ)B.—*»i % & o

%E;‘E’”\*%@q I\vili"‘r)@ﬂ;_}- ’\}3@)145(’ 5%7,_ s

4 fﬁ#%ﬁ;% “ 530 ﬁkﬁ(MHz)i 20 4 A (GHz) R 2 iR ¥t 2 3 3 st 1> > £
B qugg)%f,_‘afax"/r,,/? it o

—-14 -



kTR

3.13. 1 ntf} 76.0 3 77.0 # #(GHz) %

313.1 ZBHAIN N EE D fm2 i d g R E (vehicle-mounted field disturbance
sensors) » 15 B §m T R Pl k Si(vehicle radar systems) * o ¥ B iX * Mg g H
BRIEBETERA2Z Tl AEHF @iy T A EFELEIRY o

(1) @ *#p%F 76-77GHz »
(2) #FHE:

(21) 2dpd AR EF > AFHEBELG Z 2 g MR ERFHEXFTR

(power density ) # ¥4z i 200nW/cm? »

4

(22) "SRR ELRE > I EBEF - pFHELG = 2 hER S AN 2
Eg s xR (power density) # {F42iF 60mW/cm? o
(23) @ PI& B nf R RE > @S ERF pFHETAa = 2 b P E

Bz iz std # 3% R (power density)) # {F 428 30mW/cm? »
(3) #HHehz Zwig Ry R st > 22 5% & (powerdensity) 3 5 LB 4o -
(3.1) ™ 40GHz 2 T 2 iz mig st > o 14 & d&*ﬁ,%?ﬁ 2.8 &2 R o
(3.2) A *H4g %2 43 40GHz &2 ZOOGHZE“EF_?FEJ%T » g 4o F

(321) wHFBRPFRLPIE > pFHBEELES = 22 F P> 7 (F42:8 600pW/cm?® -

(322) & @& &w%m%%&ﬂw’ﬁﬁTﬁ%ﬁ;?sﬂiﬂ’lﬁﬁﬁ
300pW/cm? o

(33) 3 200GHz 2. 3 % > p #5B 4 o = S ¢t R TgFstz # 52 R (power

density ) # ¥4z 1000pW/cm? o
(3.4) #pz¥2 € PHE 5 ki 231GHz -

(4) & @gFsrAd|ik5142 &2 R 70

(5) A RFHFIFVPERZATFHGRE FRAEFFLRP > PEERFTERFF
i< -20°CE +50°C > i ~ TR nﬁgﬂwﬁfga 85%% 115% °

(6) ZASHETZEERFALESIIOSTHAERZE o

- 15 --



4. FHRZFHAR

4.1. % AT % Si(tunnel radio systems) : HRFP 1 FA APIE B2 8AAT K
%6 BH

(1) B*HF T FREUTZLRT > VRRY ETRAFF o

(2) K E L) F S E A1) BAUIB R 2 EX AREP o

s

(3) FEAH] P BRI E M2 TR iE S FAREF 28 HF R F R RBI AT FH
£2382 8T o M2 AR X 22 &R T2 L] -

4.2. ‘B M HF B LK § (cable locating equipments) : #8353 R2 TE R RN T
ZRE, FREIAGNLIFHE AL c TEFRRATTEMEIFTRY - WH G
MRS R F P o

(1) @& % 4521 9 % 490 + 4 o

Q) % RN F D b A RT3 AT A
(2.1) 9-45(% §)+ #4FE 1 10 T (W) e
(2.2)  45-490 -+ FAFE 1 1 L (W) °

(3) * @it 3E g B o

() FRIID D FAE 2T FL AT

(5) %2 RfH £ 22 HHRLL U o

43. RATVBEF IHURIRATERLF. 1 ¥7 RATHRNF2 gRATER S

B
4.3.1. AREZRATHEE ' 7 R BBSE %(alrcraft device)2 &3 & ~
L o ITE2 P %: fiﬂ] i& # B (model surface craft device) ¥ & A JTF M B E o

(1) *HFA
(1.1) *LE 53] o
(12) 7 @432 8 Bang $IHp @& * o
(13) “FEFHEPN BiRd F40TR 7 o
(L4 R &I EIAEPFHIGAE LG HRATELAI A RP2L G2

R
@ @A
(2.1) TAMERET REPA N B

26.995. 27.045. 27.095. 27.120. 27.136. 27.145. 27.195. 27.245 ¢ #(MHz) -
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(22) TAMEE WUy H BE B
72.0 3 72.99 *¥ #(MHz) » 473 B 15 20 + #%(kHz) «
(2.3) TAPEEEAM AHASE B
75.41 T 75.99 v #(MHz) » #53f B ff: 20 + #%(kHz) -
() F 2RS¥ F(ERP): ERTHIFFHPLPRAAF AT PAFENT ¥ EFAL

&L

(1) 263 27 “AEMHZHE ¥ 2 S B 4 (W) - 5ag 02l B b
= 0.75 L (W) -

(3.2) 72 % 73 #HMHz)HE £ 1 0.75 L (W) »
(3.3) 75% 76 v #H(MHz)HE £~ 1 0.75 L (W) »
4) 7 #E*IZ3 |§;§i,,]
5) HEFER H4FFUPN o
6) WFFFAR :

(6.1) 2627 ¥ (MHz)HE £ ¢ L iads 3 47 5 2 £0.005% 2 N o2 ¥ ERTRT
ERAOESE T oL AIBNT LRAREN: 2 Al L AT - I ERT
REGFRE2AIS%P R P o T TR BUATT R RGE AR E 51T
72 B fo

(6.2) 72-76 *¢ AH(MHz)HE £ @ o 3 i U8R 5 2. 4£0.002% 7 o et ¥ TR
TOBRREEANET D RIESNT S PARRN A AERN P AT -k
BT B AIF 2L HIS%N R o TR FEE o BUATT A R TR A

517 2. & F o
(7) 3 & &2 %5
(7.1)  26-27 ¢ #(MHz)#g £
(7.1.1) §E2 jh+4 * #5(F 7)2 £8 F AR (F ) % 25dB 2 + o
(7.1.2) BBk +8 F #4(F 7 )3 £20 *F #4( 7 )F % 35dB 11} o
(7.1.3.) BEZL B £20 * #5(3 3)04 1 % i 43+10log(d % #5417 F)dB 14 b o
(7.2)  72-76 ¢ #(MHz)#g £
(72.1) §E2 jh+4 + #5(F 7)2 £8 F A#(F ) % i 25dB 2 + o
(72.2)BEL h+8 F #4(F 7)Z £10 *F #( 7 )F % 45dB 11} o
(72.3)BEL k +10 + #(F 7 )T +20 -+ #%(7 )FF % 8 55dB 12 + -
(7.2.4.) SEL A £20 + #5(F 7)1 F % 56+10log(d =+ i H1# F)dB 11+ o

432, 1¥7 BRTBEE I TIREA R UTABERASHALL TR TE
HEH -

(1) @& % 415 0 oL S -

LE] () LE (Y #)
1 480.050 7 480.200
480.075 8 480.225

—-17 --



3 480.100 9 480.250
4 480.125 10 480.275
5 480.150 11 480.350
6 480.175 12 480.400

(2) } »df 547 F(ERP) 1 10 £ X (mW)11 T -
(3)# %> X 1 FID,F2D -
D HEF TR 85+ #(kHz) I p o

()M FEFLR Appmrip o T K EBETRT A GESF TS LR
RS, 2 A% L AT » - BT R A L2 L15%p i
¥, BUFTTAPE TERESIT R R

f

(6) = M #F F A% 1 22,5 F Ar(kHz) 2 ) o
(7) R v St 0 AT A L 53 4 B (-53dBe) it b0 & 2.5 #e L (WW)(ERP) 1P

133, RAREAIEE  WHEAFA R UTADEFI . Bk WHE
ZTREHEH o
(1) & * #3075 10 g 0 5 10 2 5 3 d s o

A i HE (7% AR) 473 AR5 (2 AE)
1 | 429.8125/449.7125 | 6 | 429.8750/449.7750
2 | 429.8250/449.7250 | 7 429.8875 / 449.7875
3 | 429.8375/449.7375 | 8 | 429.9000 /449.8000
4 | 429.8500/449.7500 | 9 429.9125/449.8125
5 | 429.8625/449.7625 | 10 | 429.9250/449.8250

(2) § »edf ¥ 74 % (ERP) 1 10 £ X (mW) 1L T
(3)# %> ;% 1 FID,F2D -
(4 HEF TR 8.5 F #(kHz) L ) o

O)MFFFAR “4ppm AP o L ¥ ERTET 0 RR lﬂ’—%j‘ FToLRISENT
RERL 2 5= 2RT - S RETE B2 LIS%P 1P o L i
£ RUATRA R AR L ST

(6) B + X AT F B4 1 2.5 F Ax(kKHz) L P o

(7) R v & 0 13t A L 53 4 B (-53dBe)rt b0 2 2.5 e X (WW)(ERP) 1L o

434305 R .

(1) s eigie ™ d @ % F {42480~ SRSt 0 e 7 R3] 5 SR R - i
BRE 7 DIV I 1- B BT R F NIRRT LHHA BIE N NI
52 FLH o

2) HFHBIRCFHETLEENFHB L @ RIM T2 FRHE (T
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B R)E R Rt e
3) WESIE R R Y Sk o
4) WP E 2 ET L R292 R .

4.4. 3 HE B AT #4318 (Citizens Band Radio Service) -
4.4.1. 3 SH{EI0L
(1) @& * ii?f( 0 26.965-27.405 ¢ #(MHz) > % 4045 (P & 4cT ) H P i@ ZHEE 90 T

;}.3;97,1; 9?‘3_-\:,1«}(,%’}} o
*iEiE %};";nf:j:(:‘b ) atﬁlg a{pf:}rc(:‘b ) ;};Eig ;{szjr:(;'b %) ”;E‘lﬁ A 3:(;@ %)
1 26.965 11 27.085 21 27.215 31 27.315
2 26.975 12 27.105 22 27.225 32 27.325
3 26.985 13 27.115 23 27.235 33 27.335
4 27.005 14 27.125 24 27.245 34 27.345
5 27.015 15 27.135 25 27.255 35 27.355
6 27.025 16 27.155 26 27.265 36 27.365
7 27.035 17 27.165 27 27.275 37 27.375
8 27.055 18 27.175 28 27.285 38 27.385
9 27.065 19 27.185 29 27.295 39 27.395
10 27.075 20 27.205 30 27.305 40 27.405

(2) #E3f BFFE © 10 - A (kHz) -

() MFFFALR - +20ppm 4P oL F EBRRT CRARLHLET S AIENT S
BB 2 AT S RT o - X TR AT AEL HIS%R o T ¥
FoMATR R RGE TP ESIT L& Koo

(4) § »=df 57 % (ERP) © 5 1 # (W)t ™
5) p 5
(5.1) 2 15(A3E) © # t5+100% 2 T -
(5.2) AHE(F3E) © B~ 5 BAB 2.5 ¢ #h(kHz) L p o
(6) HoHp i 54 %
(6.1) 22 15 (A3E) : I (7.1)7 o
(6.2) AHE(F3E) : & ¥ BIEREET » 72 74236 20 i XL (nW) o
(7) iR W5 bt
(7.1) 2 t§(A3E) :
(7.1.1) B4 4 + #(kHz) % £8 -+ #k(kHz) » fis 53 4 & 25dB 12 + o
(7.1.2) BB 48 * A (kHz) 3 +20 * #(kHz) » Ji #4504 % 35dB 11+ o
(7.1.3) BEL £20 * ##(kHz) 12 > Jis 40 2k 53+10logu(B 1 5% F)dB 1 1
(7.2)) #4E(F3E) :
(7.2.1) G s (g TAEE N 2 WA2B 43 L (aW) (ERP) :
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41-68 -v #%(MHz) » 87.5-118 ¥ #(MHz) » 162-230 ¥ #(MHz) - 470-862 - #%
(MHz) -

(7.2.2) % (7.2.1)58 * » %25 <v #(MHz) 3 | # #(GHz)F > 7 #4236 0.25 AL (uW)
(ERP) -

(7.2.3) % (12.0)% (72.2)5% * » & 1-2 # #(GH2)R > 3 #4286 1 #c 3 (W) (ERP) »

(7.2.4) :éfﬁ&ﬂ% %25 #(MHz)Z 1 #4#(GH2)F » 2 B4E22 % (nW) (ERP) ;
12 B A#(GHz)F > 7 F421820 2 L (nW) (ERP) -

442, FlcsIngs
(1.1) 2 B2 et & 2882 7 o

4.5. M F R AT HiE® (Family Radio Service )
451, @FAEF W T I 14 BT (BB T2 AEES FLEI4B)

HE | ) i HE GV )

1 467.5125 8 467.60

2 467.525 9 467.6125
3 467.5375 10 467.625

4 467.550 11 467.6375
5 467.5625 12 467.650

6 467.575 13 467.6625
7 467.5875 14 467.675

4.5.2. % »cif b7 F(ERP) 1 1 L (W)L T o
453. a’%iia" 1 F3E o
454 4FF KR 1125+ #(kHz) 1 p o

455 FFFALAR (3ppm P o EFF ERTERT REAR ita%"&?T LA RIHENT
—L&Fg%fL; L—%j‘“—]‘}i—r’—’kl }%;F: 0 S%F\%ILB??OJ’(?_,
POEEH s RATT R R AR A SITL

4.5.6. % EHEF hF 2.5 F F(kHz) 2 ) o

4.57. %4 B ¢ 3.125 F #(kHz) 2 p o

4.5.8. 4 S 3 B 23 8 1 50 #c X (WW) L (ERP) -

4.5.9. EJct 120 32 L (n W) (ERP) »

4510. *RFA 7 EWM LMY L LD Bk o

4511 F @ * TR RFoodgss F 2T < 1 L (W) o

4512, M7 Fm AT BT 23RN (pushtotalk) FF i > # (B #3023 3
O By~ AUEL o

45.13. 7 Pl 2 0L 5 s o

Y
~m
(i
N

/ﬁ"r@‘

P-4
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4.6. KH#FRAT $5h (Low-Power Wireless Microphone )
46.1. WP D MAFERATE LR Y RRTABEFH LG 2L RRRITRA -
4.6.2. i *#g % (frequency range)
227.1MHz~227.4 MHz, 229.4MHz~230.0MHz, 231.0MHz~231.9MHz -

4.6.3. % &§53% 4 (transmitter part )
(1) #ig % & (channel bandwidth) : -] **% 3t 200kHz -

(2) fit=% (ERP)

50kHz(g ). 10mW ()™
200kHz 2 T ~ 50kHz(# %)+ SmW (5 ) T

(3) ## & (frequency deviation) : -] >t & 3+75kHz »

1. 48 F 48 T & (frequency stability) : 50ppm(z )4 T it ¥ - X ERBTET > &
EEAZT O ARIENTLRARFRN ZF BN AEAT - A RRET R AR
T2 LIS%P 1P ot i (FEF » BUATR A R PR P L 51T L8 f o

2. R ¥t & (spurious emissions ) (ERP) :

BORE | 2500W(5) T
EiRE | 20w T

Az

4.6.4. FEq 3% (receiver part)

(1) ’¥f% 5 (spurious emissions ) : 2nW( 3 )2 ™ (ERP) »

465 2RI T HPBMEAL Yo
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47. RAFTAY ﬁ];ﬁ # (Unlicensed National Information Infrastruture )

4.7.1. F %
()7 % 2

(1.1) 5.25-535 FFARAEF » Ak (FHEF T 2% @8 645 572 42850 % x 24
X (dBm) +10log B (B #.26-4 b #6445 % » H = F § A%)2 fr] & o
o hERIFAMRREEAFRFRARI NALBISLFL o it
25 bR 22 e B F AZE 6 dBI, I A S 2 M B AR R L
k% ZAZE 6 dBi 2z ig_mmiu./)é“ 5o

(1.2) 5.725-5825 fAHH4E+F > HAFH EIFT 2 48 E 38 87 5 3 &y i&ﬁl 17 &
B EX+10logB (B E26-4 L geHig s » B2 F §A4%)7 2 i H gt b
Er I FEAEF P EEHSSIEHRRI ARE LT A LTI o4oie * 2 6
%%u;*@ﬁ>%¢§6&nﬂjxﬁ%%ﬂ RO FAEE R R LR R R AR
AZiE 6 dBi 2 i“éﬁnlﬁ'iv.«)é‘/ﬂﬁ’ Gt T2 B T SN BB R SLE
@'@%]J{% 2 e E A ATE 23dBI 2 B R AW 7 FARERE R B S
LA WA LS A N ﬁpp«g}}i i * 2 B R A2 2w F AR
23 dBi, P& B8 s % »‘é B 7 & ‘H;F'_;«E-?r‘}i'u/? % X MAZF 23 dBi 2. # F
BE RS oHES E\,}"ﬂ'%?ﬁlt’ FEILEEN S EE AN e R R S0

L g BEipk T c EARTH @ﬂi;];b%xé?*—ﬁ* %‘2%(%;{%;&%%
~f&)aﬁrrwﬂ=wa;%ﬂf}%““ﬂa\nhﬁﬂt B oo

(1.3) % B sfr R Ripda PRE T RREZ ZBL P fﬁijf@f@%ﬁ
ZPEE S RRISEFRERBAP(Ar R BF BPEFR AP EOTF SRR P2
FRATAE R Y RARE)AE T L LR ERRI P A AR
5 %H -

(1.4) & @ SRR LRS- K2 RPLRG R RRRRL K FBEHF
HER AR F IR ERGE O TERALTH ZQFJ R AR 2 g Rl
WIPEMER SR L 204 ’?Ef*iﬁﬁ'xﬂﬂ °41r3=ﬂ/?lr4—f%‘»?§€(1s
integrated) ™ &g ERMHE R P 2 R H F o T H | %“ﬂ,;* PR B2 fRTHR B o 4o
R EERPER A RApR A ) %“;/EJ\&VE; FEARE > ZRIEF R
Fpr UL EPRRBLBITHETEEFERMUE T2 EP LR o

(15) *izie 1 | §FAFELF SR 200 F » B R4e 2% Birfe (peak
excursion ) (i * ‘% & i%4% [peak hold]) # it £ jB|)£r % @4 sfrb F 2 1L F 7 3
RHEI3 AL o

(2) 2R P2 UE K/]Eﬁ\aﬂr% 53z ¢ L ITHEF g EF M BERI D

B
¥
F

L\—r;,Jnf\y,E;

(2.1) 1 5.25-5.35 ﬁﬁtﬂﬁ%‘#& Tregl S T B 5.25-5, 35 B ARAT S 02 o i

BHH G % e igatst 5 (EIRP) 7 JudgiB -27 A B ¥ L/F § 4 o

(22)  £5.725-5.825 ﬁﬁtﬁmﬁ‘ﬁ%#&ffr’v’v’;‘&fa@ Do ﬁﬂ%;ﬁ‘i@» b 10 F AR
CEER TN RS Y R z@a&-ng R LA
Rt M%ws&%« 10 7§ Ak ol 5 2 5 54 > H 5 zimvis,ﬁn‘ﬂ =y
AZiE -27 AR E LT OB AR

(23) BFEHEREEF 2 BRI E S I FE A - ok BRI EREL U
A LF G AR S PR P BT R T RS R
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€)

(4)
()

(6)

(2.4) BIPHEUTOTRLE2 FH O RIFREFIFF 2882 - HF R
fffPlégi/rlﬁﬁdmﬂﬁd,\) @ﬁﬂ;{”gﬂ?‘?’*gi’: ’_%_%;23&117@%-
Wi o
25 BPELEY-_FZF2TH2ZHT -
(2.6)  FRIEESUER > AT P RFIAF I G R REH A KT
et \Tﬁﬁi"‘&ﬁigg&;o
ﬁ%@?ﬁ?ﬁt%}.@ﬁ” £ TR IME?]” %&'F% »” pEpE e Uil o 2R

#Hf @i dr 4l 2 5L (signaling) T @ % 3 e PR A BN
’}\ (burst) & F ehe zrﬁ (repetitive codes) C ¥ A Y Al RE
#ftlf—&rw e ARSI 2R

% 5.25-5.35 FF ARAR P T2 ﬁﬁf%m@ﬁ%&% CRTAEE N o

n_-—‘— ;\ }%
»ﬁ;gm»

o

BT @ﬁﬁ]?}iizﬁmxméir;‘4#&31%5'4%@;‘;@13;ari%;u:q%,}‘@
:"P%’# IR E T o AT o

ﬁ‘ﬁ @ﬁ;]};{%m@léf;\ﬁs T Fe AR 5 4R T ’-&mz:’@lfg}‘iﬁg,éﬂijm o
i ’#ij;ff T FEE B RAFIFITAEF P o
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5.

WAL

S50, FMAAZRFREFHT R LRVFF T LRI D82 o

52 2RBE D ZTTRAALERTHF R IR * 50 TA/50 8T Jl2 T IRRIEFFE T

53. T HFRREPER

4 (LISN) -

"ﬂ
>
v
-

it % ?b 7 g3 (Open Field Site)3 7 » & B 38 Sif §
I i iE'J?éﬁf@é‘%?—?i’?; By STIRIAR R R E AR o B A TSR R SR TR 1R RIE
‘-""7'T T B ?, 4 ‘ﬂﬂ,m i\‘/ﬂi KRRV BB HFLL X fﬁm,\:‘m » 3 b Z@:{ﬁ,_
BE N AR RT B o ig &P Fi&fﬁ:—f%?%&ﬁiufﬁqﬁﬁfﬁ'ﬁ;"iiéi’gfﬁ‘/f]'°

5.4. g_;';?y;:q,;fozﬁg?/\ﬂ:,-'f‘?z*ﬁfy‘i;}tiigﬂ#f; il gk A /E%%*ﬁv/*/@?/’ L

B2 85%Z 1IS%FEFT 5 5 Tn BR2KE o JLR Y ATT S RIE 2 2 AR
# f; ST 2GR 0 AT A b e B E 2GR T fx,';s/;gh' :

a. y‘f‘iﬂ—f’—ﬁhi (&#) Jfﬁ/*/@m//ﬁ "77{5/"'%"‘(‘%//,57;;/;./;3/?#(‘

b. :‘?iwt BETLA > PIE R LG GRELARES RIFE G705 R
CFEEHNATRL EE o BAH 2 B Qe 2R R

55. GV v R TIERR R SR UER LRI I RI B AT RIHF é"i gk TR o

5.6.

55.1. X PR F B 3R B3 30MHz PF 0 5 B A 2L ST A 0 B FH iR R
#mjfrﬁj # %/\77/-5‘%‘/;5/ : n F’ ﬂﬂg MT// ﬁlﬁ/m';v % 'g L—FA/F/F-?EEF"%E??K/ﬁ/FﬁE'E %=
wRIE o BT AR Lm/f’/pﬁkiﬁ#ﬁ?ﬁ 7o PEEHEA 17 X330 o % o 2 - HE
FAINRNEINZ0 R BB B ff°é*“ﬂ%dﬁﬁﬁ.{h€‘y.w;’NE/PJ L B
& 1 #E 47 % B(20dB/ -+ %“ﬁ?ri‘?ﬁ)#% IRTEEYZ E 0 THERFRIEERF H T
HFZBREEF RSIEGT 3 F 4o

5.52. BRI 5 130 30 v AR(MHz) P > /7R T AT 3R Ly TEEARE[T 2 2 G 7 4 77

W L HGHIGE - RS G LS )RR S B0 5 o gt
GBS T RCIERZ B — B3 v b3 BEESRTEE P14 Tf § TogE 4
(B R FEEET 2 K PL(4OdB/*L 2 FE&R) o

5.53. FPIFEIZE L T FEIPE > FAPRAF L NP TR Y 2 fEAE o
5.5.4. BB H I ersE P b g B 0 R T < A I Ay B B 0 PR R BL
AR AN A - ) = A

555, FH T2 PFRIEF <3030 2 < FF o R LA L2 R R F PG ’f 2t
BRI E 6 e *“v“ré? F R E L PFREEARE < 330 2 < pE R p B RIT2 R R
FRGE - w3 530 2% @2 JEAE AR E TR CREAEZ I o

ZRIRK H TR Féﬂfﬁ&ﬁ&.% BALN R H AR T Elf% AP vz 41D B~ g 5

ﬂ@'“ o F B R F AL FA R Féfﬁ i B L A REAGZESRLER BRI
* 2 E R 2 e%;@ﬂ TRl RERECRE oMYz dBFT LR ERE

75w 33"’ o

5@1grﬂim%%w®%mﬁ‘ﬁgﬁﬁ%1:

a. ;‘&E.F'& BREFREFREER Ta L340 24 > B1303 40 2 42 N M Y
B B2 BB MBS AP "’kaﬂfq-f*—lm I L
b. *@%4$§ ER PO FARS S ¥ LS SAGES 5 940 280

FEET * Lo Fr 2 Moy e Rt o
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c. LISN & " B3 < Pl A ST 3R 80 2 4 o X |4 T R AE £ A B> FiT
RN R o 2L B 2 T ORARE AR

d. ZRF 12 FFEE DT 6 > BE LG APF > A pLgeds GET G g
40 2 & o

562 FHAZLRF T RGERRELfE R fhoT

a. R 2 AR FERFARNEE Y B AZE40 2 4 2 ‘;\45
b. LISN §E &g 1 %%ﬁ\ﬁk}iﬁﬁ,\ VTR 80 O A o B4 bkjiéf;_%.:@%&?ﬂ,}ﬁl
R HP Fradsmg T hasgd iR

&%ﬁ%iﬁ@%ﬁﬁﬂOﬁﬁ@%gé@iwyﬁﬁ%%?ﬁﬁﬁiﬁﬁﬁﬁﬁ

oo
5=

d £l 2 9 AREI3E 2mm E R 2 G5 Ty To fed o

563 & AR PG ETRIRZ el B fdoT

A EERF2Z 3B FREZHEES To K040 24 > B2 303 40 2 4 2 g Fa
B R ERE M APl e HRe TP o

b. A EI R EE DVOFAR > H P B L& @ FRYPEL T 5 940 24 F
AT h L FE2 M e gk o
ciﬂ%”iiéﬁﬁﬁ?&’@ﬁ%iﬁﬂﬁﬂo

d 2Ry BEE 2 FRNAFAK TLI g o

5.64 FE¥ AR R E IR E & fdeT

5.7.

5.8.

a. ﬁ-&—t%ﬁ RRBFARNE? Bt 42H40 240 2. %o
b ERIF E R LR BE L DREET R Y B LR DR P A

C. %\j«f&-,}_&jﬁ %‘%- J/OFRB>HY LW FRPEEv * 1 pr2 ¥ et
41

E °

d £33 AREI3E 2mm ER 2 G5 Ty To fed o

HO P RE LK - zkm%wmwmﬁémﬁéﬁm& B2 RITE
R R IR R R e e b ek I e e A
P A ARG R 4 ] el SR T o U
WﬁﬁWﬁﬁ’@¢w&:Mﬂﬁﬁ%ﬁ€i%5”

R B A2 R (S Pk~m$%%mwwﬁﬁﬁ@@%ﬂwﬁ*ﬁ

Bl FERREAFZEH 2 Fl’j""f@ﬁ"*ﬂ ELY FREET VAR AR SR 2 B
L R L e L 3'%$%1£
,K"Jg‘bmpr;F(?JFéo@;}—q‘—s’\;(Plﬂa%j7 l‘jli‘\‘/}mﬁw#\ ]} ;(7'.‘—&% °

5.8.1 RIFFFEEHE LRI L A2 FITH - FREE R R i&a”ﬁﬁ&”#éi 2L

5.9.

5.10.

5.11.

)’? _g:d»

e g ? LRI AR - AR (BN ER R (4D 3

PTAIE R S E R R GRE )R LR Y sz

PR LT ey sl A2 A éié%ﬁiﬁﬁﬁ

“EHT D AR AR ﬂﬁoi“f HoEPARL RS KR

?““W@%H%ﬂ*“*rﬂﬁfv’ Lz famp iy

BEFAUMBATRL S R L R AR 0 ¢ LY
Jog

5 ?5“ xlT}%E@ﬂH,&'& N
TR Y Gl A
HiF2 olxz-wrg 2 d
g AE e 5
;'“K/E\‘(F**t)ﬁ""
K/ﬁﬁi”)ﬁﬁ’?pé@

U—\_j

o mrdl,ﬁp—r; ‘\«,z)'ﬂ 2R EBA ft T2 o * PR E 2 R F#%“r}i— ERP: 2
© o PR TERIE - 3mﬁ£% i%?ﬁﬁ£€WW$°$k*Aﬂ$H7H¢*
/TD# ﬁ ,—,,. #\ I}éﬂ;7 G %

I N szgﬁ%r)gﬁkn [ R 7 T s 1 S ﬁ)@§ HFz Rl o & 5k

*?E‘]’%fi&j DF\I%"’«JJ%I_—"'TEF7§’\|,§_EI:O
FIE T F I FR)fy  BRET AR T2 AFFEET 5 F B R REEPLE

25 -



#T g e TR

IR PR [FRNSE]  BRRE A EpRr Ll
A E L HMHZ) | ¢
1210 ¥ #(MHz) 2 TR T - A
— TN TERE , — TN R S §F - (irah e
445 10 ¥ #(MHz) 3 T A =i
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Technical Provisions for Low Power Radio devices

Preview

This specification is based on the second paragraph of Article 50 of
TELECOMMMUNICATIONS ACT and the second paragraph of Article 6 of the Management
Regulation for Low-power Radio-frequency Devices. There are five chapters: Chapter 1 explains
the related terminology; Chapter 2 lists out the general limitation on the operating frequency,
emission power, and features. The Low-power Radio-frequency Devices in this chapter are not
restricted with their usage except otherwise regulated by other management codes. Chapter 3 and
Chapter 4 are for special purpose specifications. In these two chapters, limitation on the
operating frequency and emission power of these certain special-purpose Low-power Radio-
frequency Devices is according to the frequency bands and the types of the devices. Those not
specifically listed in Chapter 3 and Chapter 4 must comply with the provisions in Chapter 2;
Chapter 5 is for the approval and certification procedures for the Low-power Radio-frequency
Devices.

1. Terminology

1.1 Radio frequency energy : Electromagnetic energy at any frequency in the radio spectrum
between 9 kHz and 300,000 MHz

1.2 Carrier : Radio frequency energy generated by the Low-power Radio-frequency Devices
before modulation. That is the main carrier wave without been modulated.

1.3 Spurious Emissions: Emission on a frequency or frequencies which are outside the
necessary bandwidth and the level of which may be reduced without affecting the
corresponding transmission of information. Spurious emissions include harmonic
emissions, parasitic emissions, intermodulation products and frequency conversion
products, but exclude out-of-band emissions.

1.4 Out-of-band emissions: Emission on a frequency or frequencies immediately outside the
necessary bandwidth which results from the modulation process, but excluding spurious
emissions.

1.5 Unwanted emissions: Consist of spurious emissions and out-of-band emissions.

1.6 Necessary bandwidth: For a given class of emission, the width of the frequency band
which is just sufficient to ensure the transmission of information at the rate and with the
quality required under specified conditions.

1.7 Instantaneous frequency: The time rate of change in phase in radians divided by 2 7, the
unit is Hz.

1.8 Peak frequency deviation: The half the difference between the maximum and minimum
values of the instantaneous frequency.

1.9 Harmful interference : Interference which endangers the functioning of a radionavigation
service or of other safety services or seriously degrades, obstructs, or repeatedly
interrupts a  radiocommunication service operating in accordance with
COMMUNICATION ACT.

1.10 Damped waves : The strength of the radio wave increases rapidly and then decreases
gradually until nil.

1.11 Effective Radiated Power: The product of the power supplied to the antenna and its gain
relative to a half-wave dipole in a given direction.

1.12 Special Definitions for U-NII (Unlicensed National Information Infrastructure):

1.12.1 Average Symbol Envelope Power. The average symbol envelope power is the
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6.

average, taken over all symbols in the signaling alphabet, of the envelope power for
each symbol.

1.12.2 Digital modulation. The process by which the characteristics of a carrier wave are

varied among a set of predetermined discrete values in accordance with a digital
modulating function as specified in document ANSI C63.17-1998.

1.12.3 Emission bandwidth. For purposes of this subpart the emission bandwidth shall be

determined by measuring the width of the signal between two points, one below the
carrier center frequency and one above the carrier center frequency, that are 26 dB
down relative to the maximum level of the modulated carrier. Determination of the
emissions bandwidth is based on the use of measurement instrumentation employing a
peak detector function with an instrument resolutions bandwidth approximately equal
to 1.0 percent of the emission bandwidth of the device under measurement.

1.12.4 Peak Power Spectral Density. The peak power spectral density is the maximum

power spectral density, within the specified measurement bandwidth, within the U-NII
device operating band.

1.12.5 Peak Transmit Power. The maximum transmit power as measured over an interval of

time of at most 30/B or the transmission pulse duration of the device, whichever is
less, under all conditions of modulation.

1.12.6 Power Spectral Density. The power spectral density is the total energy output per unit

bandwidth from a pulse or sequence of pulses for which the transmit power is at its
peak or maximum level, divided by the total duration of the pulses. This total time
does not include the time between pulses during which the transmit power is off or
below its maximum level.

1.12.7 Pulse. A pulse is a continuous transmission of a sequence of modulation symbols,

during which the average symbol envelope power is constant.

1.12.8 Transmit Power. The total energy transmitted over a time interval of at most 30/B

(where B is the 26 dB emission bandwidth of the signal in hertz) or the duration of the
transmission pulse, whichever is less, divided by the interval duration.

1.12.9 U-NII devices. Intentional radiators operating in the frequency bands 5.15 - 5.35 GHz

2.1.

2.2.

and 5.725 - 5.825 GHz that use wideband digital modulation techniques and provide a
wide array of high data rate mobile and fixed communications for individuals,
businesses, and institutions.

General Requirements

No control, switch or other type of adjustment which, when manipulated, can result in a
violation of the rules shall be accessible from the transmitter operating panel or from
exterior of the transmitter enclosure.

A low power intentional radiator shall be designed to ensure that no antenna other than
that furnished by the responsible party shall be used with the device. The use of a
permanently attached antenna or of an antenna that uses a unique coupling to the low
power intentional radiator shall be considered sufficient to comply with the provisions of
this Section. The manufacturer may design the unit so that a broken antenna can be
replaced by the user, but the use of a standard antenna jack or electrical connector, such as
BNC - F type ~ N type * M type * UG type ~ RCA ~ SMA ~ SMB etc., is prohibited. This
requirement does not apply to low power intentional radiators that must be professionally
installed, such as perimeter protection systems and some field disturbance sensors, or to
other low power intentional radiators which must be measured at the installation site.
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2.3.

24.
2.5.

2.6.

2.7.

However, the installer shall be responsible for ensuring that the proper antenna is
employed so that the limits in this Part are not exceeded.

Only the antenna with which an intentional radiator is authorized may be used with the
intentional radiator.

For a low power intentional radiator which is designed to be connected to the public
utility (AC) power line, the radio frequency voltage that is conducted back onto the AC
power line on any frequency or frequencies within the band 450 kHz to 30 MHz shall not
exceed 250 microvolts. Compliance with this provision shall be based on the
measurement of the radio frequency voltage between each power line and ground at the
power terminals.

Intentional radiators that produce Class B emissions (damped wave) are prohibited.

For an authorized low power intentional radiator, any changes of the operational
frequency and the original characteristics designed or enlarging the RF output power or
being connected to an external antenna are prohibited.

The operation of the Low-power Radio-frequency Devices is subject to the conditions that
no harmful interference is caused and that interference must be accepted that may be
caused by the operation of an authorized radio station, by another intentional or
unintentional radiator, by industrial, scientific and medical (ISM) equipment, or by an
incidental radiator. If interference is caused, the user must stop operating the device
immediately and can't re-operate it until the harmful interference is clear.

Restricted Band: Except for specific requirement in other provision of this standard, only
spurious emissions are permitted in any of the frequency bands listed below. The field
strength of emissions appearing within these frequency bands shall not exceed the limits
shown in Section 2.8.

Frequency(MHz) Frequency(MHz) Frequency(MHz)
0.090 - 0.110 162.01 - 167.17 3500.0 - 4400.0
0.490 - 0.510 167.72 - 173.20 4500.0 - 5250.0
2.172 - 2.198 240.00 - 285.00 5350.0 - 5460.0
3.013 - 3.033 322.00 - 335.40 7250.0 - 7750.0
4.115 - 4.198 399.90 - 410.00 8025.0 - 8500.0
5.670 - 5.690 608.00 - 614.00 9000.0 - 9200.0
6.200 - 6.300 825.00 - 915.00 9300.0 - 9500.0
8.230 - 8.400 938.00 - 1240.0 10600 - 12700
12.265 - 12.600 1300.0 - 1427.0 13250 - 13400
13.340 - 13.430 1435.0 - 1626.5 14470 - 14500
14.965 - 15.020 1660.0 - 1710.0 15350 - 16200
16.700 - 16.755 1718.8 - 1722.2 17700 - 21400
19.965 - 20.020 2200.0 - 2300.0 22010 - 23120
25.500 - 25.700 2310.0 - 2390.0 23600 - 24000
37.475 - 38.275 2483.5 - 2500.0 31200 - 31800
73.500 - 75.400 2655.0 - 2900.0 36430 - 36500
108.00 - 138.00 3260.0 - 3267.0 Above 38600
149.90 - 150.05 3332.0 - 3339.0

156.70 - 156.90 3345.8 - 3358.0




2.8. Except as provided in other paragraphs of this standard, the field strength of emissions

2.9.

2.10.

appearing within these frequency bands shall not exceed the limits shown on the table below.
However, the level of any unwanted emissions shall not exceed the level of the fundamental
frequency. In the emission table above, the tighter limit applies at the band edges.

Frequency( MHz ) Electric Field Strength(uV/m) Distance(m)
0.009 - 0.490 2,400/Frequency(kHz) 300
0.490 — 1.705 24,000/Frequency(kHz) 30

1.705 - 30 30 30
30 — 88 100 3
88 -216 150 3
216- 960 200 3

Above 960 500 3

The emission limits shown in the above table are based on measurements employing a
CISPR quasi-peak detector except for the frequency bands 9-90 kHz, 110-490 kHz and
above 1000 MHz. Radiated emission limits shown on above table in these three bands are
based on measurements employing an average detector and there are also peak limits have
to be complied according to Section 5.14. The provisions in Sections 5.4 and 5.11 for
measuring emissions at distances other than the distances specified in the above table and
determining the frequency range over which radiated emissions are to be measured.

The Low-power Radio-frequency Devices on the market must be accompanied with
operation manual or instructions. Sample copies for both should be sent for review
together with the Low-power Radio-frequency Devices approval application ( Draft of the
manual is acceptable. The final copies must be sent afterwards. ) The operation manual
must contain all the necessary information for proper installation and operation of the
device by the users. The necessary contents are :

(5) The operational ways of all control, adjustments, and switches that will not cause
operation of the device in violation of the regulations. The control, adjust, and on/off
operation of the device to meet the requirements of the regulation.

(6)Warnings against any adjustments to the device which may violate the regulation.
The manual should suggest that all these adjustments should be carried out or be
monitored by special technician.

(7)Warnings against any replacements of components (IC, transistors, and so on) which
may lead to the violation to the regulations.

(8)The full contents of Article 14 ~ 17 and 20 of the Management Regulation Low-
power Radio-frequency Devices.

A low power intentional radiator and it’s associated receiver being marketed in set shall be
submitted to DGT for approval together, or providing the approved information of DGT
for the associated transmitter or receiver. The emissions from any receivers shall not
exceed the limits of Section 2.3 and Section 2.8.



7. Special Limits (According to Frequency Band )

7.1. Operational Frequency : 1.705 to 10MHz
7.1.1.  Device Type : Any Type.

(1) Fundamental Emission :

(1.3) If the bandwidth of the emission is less than 10% of the center frequency, the field
strength shall not exceed 15 microvolts/meter or (the bandwidth of the device in kHz)
divided by (the center frequency of the device in MHz) microvolts/meter at a distance
of 30 meters, whichever is the higher level.

(1.4) If the bandwidth of the emission is not less than 10% of the center frequency, the field
strength of any emission within the band 1.705-10.0 MHz shall not exceed 100
microvolts/meter at a distance of 30 meters.

(2) The emission limits in this paragraph are based on measurement instrumentation
employing an average detector. The provisions in Section 5.14 for limiting peak emissions
also apply.

(3) The field strength of emissions outside of above operation band not exceed the general
radiated emission limits in Section 2.8.

Note: For the purposes of this Section, bandwidth is determined at the points 6 dB down from
the modulated carrier.

7.2. Operation within the band 13.553 - 13.567 MHz
7.2.1. Device Type : Any Type

(4) Fundamental Emission : The field strength of fundamental emissions within this band
shall not exceed 10,000 microvolts/meter at 30 meters.

(5) The field strength of any emissions appearing outside of this band shall not exceed the
general radiated emission limits shown in Section 2.8.

(6) The frequency tolerance of the carrier signal shall be maintained within +0.01% of the
operating frequency over a temperature variation of -20 degrees to +50 degrees C at
normal supply voltage, and for a variation in the primary supply voltage from 85% to
115% of the rated supply voltage at a temperature of 20 degrees C. For battery operated
equipment, the equipment tests shall be performed using a new battery and shall also
comply with Section 5.17.

7.3. Operational Frequency within 26.29 to 27.28MHz
7.3.1.  Device Type : Any Type

(3) Fundamental Emission : The field strength of any emission within this band shall not
exceed 10,000 microvolts/meter at 3 meters. The emission limit in this paragraph is based
on measurement instrumentation employing an average detector. The provisions in Section
5.14 for limiting peak emissions also apply.

(4) The field strength of any emissions which appear outside of this band shall not exceed the
general radiated emission limits in Section 2.8.
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7.4.
7.4.1.

Operational Frequency within 40.66 to 40.70MHz and above 70MHz
Device Type : Any Type

(5) Operational Frequency within 40.66-40.70MHz -

(6) Fundamental Emission : The field strength of any emissions within this band shall not

exceed 1000 microvolts/meter at 3 meters. As an alternative to the limit in paragraph (1),
the field strength of any emissions within this band shall not exceed 500 microvolts/meter
at 3 meters, as determined using measurement instrumentation employing an average
detector. The provisions in Section 5.14 for limiting peak emissions also apply.

(7) The field strength of any emissions appearing outside of this band shall not exceed the

general radiated emission limits in Section 2.8.

(8) The frequency tolerance of the carrier signal shall be maintained within +0.01% of the

7.4.2.

operating frequency over a temperature variation of -20 degrees to +50 degrees C at
normal supply voltage, and for a variation in the primary supply voltage from 85% to
115% of the rated supply voltage at a temperature of 20 degrees C. For battery operated
equipment, the equipment tests shall be performed using a new battery and shall also
comply with Section 5.17.

Device Type : Periodic or Remittent Operation

(5) Operational Frequency within 40.66-40.70Mhz and above 70MHz

(6) The bandwidth of the emission shall be no wider than 0.25% of the center frequency for

devices operating above 70 MHz and below 900 MHz. For devices operating above 900
MHz, the emission shall be no wider than 0.5% of the center frequency. Bandwidth is
determined at the points 20 dB down from the modulated carrier.

(7) Operation within 40.66-40.70MHz, The frequency tolerance of the carrier signal shall be

maintained within +0.01% of the operating frequency over a temperature variation of -20
degrees to +50 degrees C at normal supply voltage, and for a variation in the primary
supply voltage from 85% to 115% of the rated supply voltage at a temperature of 20
degrees C. For battery operated equipment, the equipment tests shall be performed using a
new battery and shall also comply with Section 5.17.

(8) Operation Type : (4.1) or (4.2)

(4.3) Restricted to the transmission of a control signal such as those used with alarm
systems, door openers, remote switches, etc. Continuous transmissions, such as radio
control of toys, voice or video, and data transmissions are not permitted. A manually
operated transmitter shall employ a switch that will automatically deactivate the
transmitter within not more than 5 seconds of being released. A transmitter activated
automatically shall cease transmission within 5 seconds after activation. Periodic
transmissions at regular predetermined intervals are not permitted. However, polling
or supervision transmissions to determine system integrity of transmitters used in
security or safety applications are allowed if the periodic rate of transmission does not
exceed one transmission of not more than one second duration per hour for each
transmitter.

(4.4) Devices operated under the provisions of this paragraph shall be provided with a
means for automatically limiting operation so that the duration of each transmission
shall not be greater than one second and the silent period between transmissions shall
be at least 30 times the duration of the transmission but in no case less than 10
seconds.



(6) Electric Field Strength Limits :

(5.3) For operations are applicable for paragraph (4.1), the field strength of emissions at a
distance of 3 meters from intentional radiators shall not exceed the following table.
The limits on the field strength of emissions, as shown in the below table, based on
the average value of the measured emissions. Based on the use of a CISPR quasi-peak

detector will be accepted. The tighter limits apply at the band edges.

Fundamental Frequency Fundameg‘f[arll:rl;:glfg tric Field Unwanted Emissions
(MHz) (uV/m) (uV/m)
40.66-40.70 2250 225
70-130 1250 125
130-174 1250-3750(Notel) 125-375(Notel)
174-260 3750 375
260-470 3750-12500(Notel) 375-1250(Notel)
Above 470 12500 1250

Notel : linear interpolations, Where F is the frequency in MHz, the formulas for calculating the
maximum permitted fundamental field strengths are as follows: for the band 130-174 MHz, uV/m at

3 meters = 56.81818(F) - 6136.3636, for the band 260-470 MHz, uV/m at 3 meters = 41.6667(F) -
7083.3333.

The maximum permitted unwanted emission level is 20 dB below the maximum
permitted fundamental level as above table shown or shall be attenuated to the general
limits shown in Section 2.8, whichever limit permits a higher field strength. If average
emission measurements are employed, The provisions in Section 5.14 for limiting
peak emissions also apply.

Further, compliance with the provisions of Section 2.7 is required and shall be
demonstrated using the measurement instrumentation specified in that section.

(5.4) For operations are applicable for paragraph (4.2), the field strength of emissions at a
distance of 3 meters from intentional radiators shall not exceed the following table.
The limits on the field strength of emissions, as shown in the below table, based on
the average value of the measured emissions. Based on the use of a CISPR quasi-peak
detector will be accepted. The tighter limits apply at the band edges.

Fundamental Frequency Fundamegiarlir]liéfg tric Field Unwanted Emissions
(MHz) (uV/m) (uV/m)

40.66-40.70 1000 100

70-130 500 50

130-174 500-1500(Note2) 50-150(Note2)

174-260 1500 150

260)-470 1500-5000(Note2) 150-500(Note2)

Above 470 5000 500

Note2 : linear interpolations, Where F is the frequency in MHz, the formulas for calculating
the maximum permitted fundamental field strengths are as follows: for the band 130-174 MHz,
uV/m at 3 meters = 22.72727(Frequency, MHz) — 2454.545; for the band 260-470 MHz, uV/m
at 3 meters = 16.6667(Frequency, MHz) — 2833.3333.
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The maximum permitted unwanted emission level is 20 dB below the maximum
permitted fundamental level as above table shown or shall be attenuated to the general
limits shown in Section 2.8, whichever limit permits a higher field strength. If average
emission measurements are employed, The provisions in Section 5.14 for limiting
peak emissions also apply.

Further, compliance with the provisions of Section 2.7 is required and shall be
demonstrated using the measurement instrumentation specified in that section.

7.5. Operational Frequency within 49.82 to 49.90MHz
7.5.1. Device Type : Any Type

(3) The field strength of fundamental emission shall not exceed 10,000 microvolts/meter at 3
meters. The emission limit in this paragraph is based on measurement instrumentation
employing an average detector. The provisions in Section 5.14 for limiting peak emissions
also apply.

(4) Unwanted Emissions:

(2.4.) The field strength of any emissions appearing between the band edges and up to 10
kHz above and below the band edges shall be attenuated at least 26 dB below the
level of the unmodulated carrier or to the general limits in Section 2.8, whichever
permits the higher emission levels.

(2.5.) The field strength of any emissions removed by more than 10 kHz from the band
edges shall not exceed the general radiated emission limits in Section 2.8.

(2.6.) All signals exceeding 20 microvolts/meter at 3 meters shall be reported in the
application for certification.

(4) For a home-built intentional radiator must comply with the following provisions:

(3.5.) The RF carrier and modulation products shall be maintained within the band 49.82-
49.90 MHz.

(3.6.) The total input power to the device measured at the battery or the power line terminals
shall not exceed 100 milliwatts under any condition of modulation.

(3.7.) The antenna shall be a single element, one meter or less in length, permanently
mounted on the enclosure containing the device.

(3.8.) Emissions outside of this band shall be attenuated at least 20 dB below the level of
the unmodulated carrier.

7.6. Operational Frequency within 72.0 to 73.0MHz

7.6.1.  Device Type: The intentional radiator shall be restricted to use as an auditory
assistance device for transmitting voice to assist disabled person or to use for the
purpose of auditory assistance in the public occasion such as education
organization, theater, auditorium, assembly hall etc.

(5) Fundamental Emission - The field strength of any emissions within the permitted 200
kHz band shall not exceed 80 millivolts/meter at 3 meters.

(6) Emission Bandwidth : Emission Bandwidth shall be confined within a band 200 kHz
wide centered on the operating frequency. The 200 kHz band shall lie wholly within the
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above specified frequency ranges.

(7) The field strength of any emissions radiated on any frequency outside of the specified 200
kHz band shall not exceed 1500 microvolts/meter at 3 meters.

(8) The emission limits in this paragraph are based on measurement instrumentation
employing an average detector. The provisions in Section 5.14 for limiting peak
emissions also apply.

7.7. Operational Frequency within 88 to 108MHz
7.7.1.  Device Type : Any Type

(7) The field strength of fundamental emissions shall not exceed 250 microvolts/meter at 3
meters. The emission limit in this paragraph is based on measurement instrumentation
employing an average detector. The provisions in Section 5.14 for limiting peak emissions
also apply.

(8) Emissions from the intentional radiator shall be confined within a band 200 kHz wide and
the 200 kHz band shall lie wholly within the frequency range of 88-108 MHz.

(9) The field strength of any emissions radiated on any frequency outside of the specified 200
kHz band shall not exceed the general radiated emission limits in Section 2.8.

7.8. Operational Frequency within 174 to 216MHz

7.8.1.  Device Type : Operation under the provisions of this Section is restricted to
biomedical telemetry devices for transmitting the measurement value of physical
phenomenon and is restricted to use in a hospital..

(5) The field strength of any emissions radiated within the specified 200 kHz band shall not
exceed 1500 microvolts/meter at 3 meters.

(6) oM E2 5 ©  The field strength of emissions radiated on any frequency outside of the
specified 200 kHz band shall not exceed 150 microvolts/meter at 3 meters.

(7) Emission Bandwidth : Emissions from the device shall be confined within a 200 kHz
band which shall lie wholly within the frequency range of 174-216 MHz.

(8) The emission limits in this Section are based on measurement instrumentation employing
an average detector. The provisions in Section 5.14 for limiting peak emissions also

apply.

7.9. Operational Frequency within 216 to 217MHz

7.9.1. Device Type : For the purpose of transmission of voice or data, two-way
communications are prohibited. The applicable devices are listed below:

- Auditory assistance communication : Such as audio description for the blind,
simultaneous language translation y assistance equipment, assistant listening
devices, and assistant guiding devices.

- Health care related communications for the ill.

(1)Transmitting channels : There are three types of transmission Channels

(1.1) Standard Channel: channel number from n=1 to n=40, the center frequencies are
216.0125+ ( n-1 ) x0.025 MHz with a channel bandwidth of 25 kHz and the
frequency tolerance is 0.005%.



(1.2) Wide-band Channel: channel number from n=41 to n=60, the center frequencies are
216.0125+ ( n-41 ) x0.05 MHz with a channel bandwidth of 50 kHz and the
frequency stability is 0.005%.

(1.3) Narrow-band Channel: channel number from n=61 to n=260, the center frequencies
are 216.0125+ (n-61 ) x0.005 MHz with a channel bandwidth of 5 kHz and the
frequency stability is 0.00015%.

(2) RF Output Power : No more than 100mW (ERP)

(3)Unwanted emissions shall be attenuated below to the fundamental power P(W) as
following -

(3.1) Transmitters with standard-band channel (25kHz):

(3.1.1)  Emissions 12.5 kHz to 22.5kHz away from the channel center frequency: at least
30dB -

(3.1.2) Emissions more than 22.5kHz away from the channel center frequency: at least
43 +101og (P) dB.

(3.2) Transmitters with wide-band channel (50kHz):

(3.2.1) Emissions 25 kHz to 35kHz away from the channel center frequency: at least 30
dB.

(3.2.2)  Emissions more than 35kHz away from the channel center frequency: at least 43
+101log (P) dB.

(3.3) Transmitters with narrow-band channel (5kHz):
(3.3.1)  On any frequency within the authorized bandwidth: 0 dB.

(3.3.2) On any frequency removed from the center of the authorized bandwidth by a
displacement frequency fy (in kHz ) of more than 2 kHz up to and including
3.75 kHz: The lesser of 30 + 20(fy —2) dB, or 55+10log(P) dB, or 65 dB.

(3.3.3) On any frequency beyond 3.75 kHz removed from the center of the authorized
bandwidth: At least 55+10log(P) dB.

(10) The operation of this device shall not interfere with legal communications.
(11) The operational location of this device is limited to inside a building.
(12) If the device is not entirely within a building, the tip of the antenna shall not exceed

30.5m above the ground.

7.10.  Operational Frequency within 2400 to 2483.5MHz > 5725 to 5875SMHz > 24.0 to
24.25GHz

7.10.1. Device Type : Employing frequency hopping or direct sequence spread spectrum
Technology

(2) Operational Frequency :
(1.3) 2400-2483.5MHz
(1.4) 5725-5850MHz

(4) Peak Output Power:

(2.3) For frequency hopping systems operating in the 2400-2483.5 MHz band employing
at least 75 hopping channels, all frequency hopping systems in the 5725-5850 MHz
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band, and all direct sequence systems: 1 watt.
(2.4) For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125 watts.

(5) Except as shown below, if transmitting antennas of directional gain greater than 6 dBi are
used the peak output power from the intentional radiator shall be reduced below the above
stated values by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

Systems operating in the 2400-2483.5 MHz band that are used exclusively for fixed, point-
to-point operations may employ transmitting antennas with directional gain greater than 6
dBi provided the maximum peak output power of the intentional radiator is reduced by 1
dB for every 3 dB that the directional gain of the antenna exceeds 6 dBi.

Systems operating in the 5725-5850 MHz band that are used exclusively for fixed, point-
to-point operations may employ transmitting antennas with directional gain greater than 6
dBi without any corresponding reduction in transmitter peak output power.

Fixed, point-to-point operation, as used in above paragraphs, excludes the use of point-to-
multipoint systems, omnidirectional applications, and multiple co-located intentional
radiators transmitting the same information. The operator of the spread spectrum
intentional radiator or, if the equipment is professionally installed, the installer is
responsible for ensuring that the system is used exclusively for fixed, point-to-point
operations. The instruction manual furnished with the intentional radiator shall contain
language in the installation instructions informing the operator and the installer of this
responsibility.

(5) Unwanted Emissions:

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum
intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the
band that contains the highest level of the desired power, based on either an RF conducted
or a radiated measurement. In addition, radiated emissions which fall in the restricted
bands, as defined in Section 2.7, must also comply with the radiated emission limits
specified in Section 2.8.

(6) Other Limited Requirements
(5.2) For frequency hopping systems:

(5.1.5) Frequency hopping systems shall have hopping channel carrier frequencies
separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping
channel, whichever is greater and shall use at least 75 hopping frequencies. The
maximum 20 dB bandwidth of the hopping channel is 1 MHz.

(5.1.6) The average time of occupancy on any frequency shall not be greater than 0.4
seconds within a 30 second period.

(5.1.7) The system shall hop to channel frequencies that are selected at the system
hopping rate from a pseudorandomly ordered list of hopping frequencies. Each
frequency must be used equally on the average by each transmitter. The system
receivers shall have input bandwidths that match the hopping channel
bandwidths of their corresponding transmitters and shall shift frequencies in
synchronization with the transmitted signals.
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(5.1.8)

Frequency hopping systems in the 2400-2483.5 MHz band may utilize hopping
channels whose 20 dB bandwidth is greater than 1 MHz provided the systems use
at least 15 non-overlapping channels. The total span of hopping channels shall be
at least 75 MHz. The time of occupancy on any one channel shall be no greater
than 0.4 seconds within the time period required to hop through all channels and
each of the hopping channels must be used equally on the average.

(5.3) For direct sequence systems:

(5.2.3)
(5.2.4)

(5.2.5)

The minimum 6 dB bandwidth shall be at least 500 kHz.

The peak power spectral density conducted from the intentional radiator to the
antenna shall not be greater than 8 dBm in any 3 kHz band during any time
interval of continuous transmission.

The processing gain of a direct sequence system shall be at least 10 dB. The
processing gain represents the improvement to the received signal-to-noise ratio,
after filtering to the information bandwidth, from the spreading / despreading
function. The processing gain may be determined using one of the following
methods:

(1) As measured at the demodulated output of the receiver: the ratio in dB of the
signal-to-noise ratio with the system spreading code turned off to the signal-to-
noise ratio with the system spreading code turned on.

(2) As measured using the CW jamming margin method: a signal generator is
stepped in 50 kHz increments across the passband of the system, recording at
each point the generator level required to produce the recommended Bit Error
Rate (BER). This level is the jammer level. The output power of the intentional
radiator is measured at the same point. The jammer to signal ratio (J/S) is then
calculated, discarding the worst 20% of the J/S data points. The lowest
remaining J/S ratio is used to calculate the processing gain, as follows: Gp =
(S/N)o + Mj + Lsys, where Gp = processing gain of the system, (S/N)o = signal
to noise ratio required for the chosen BER, Mj = J/S ratio, and Lsys = system
losses. Note that total losses in a system, including intentional radiator and
receiver, should be assumed to be no more than 2 dB.

(5.6) For hybrid systems:

(5.3.4)

(5.3.5)

(5.3.6)

Hybrid systems that employ a combination of both direct sequence and
frequency hopping modulation techniques shall achieve a processing gain of at
least 17 dB from the combined techniques.

The frequency hopping operation of the hybrid system, with the direct sequence
operation turned off, shall have an average time of occupancy on any frequency
not to exceed 0.4 seconds within a time period in seconds equal to the number of
hopping frequencies employed multiplied by 0.4.

The direct sequence operation of the hybrid system, with the frequency hopping
turned off, shall comply with the power density requirements of paragraph
(5.2.2) of this Section.

(5.7) Frequency hopping spread spectrum systems are not required to employ all
available hopping channels during each transmission. However, the system, consisting
of both the transmitter and the receiver, must be designed to comply with all of the
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regulations in this section should the transmitter be presented with a continuous data (or
information) stream. In addition, a system employing short transmission bursts must
comply with the definition of a frequency hopping system and must distribute its
transmissions over the minimum number of hopping channels specified in this section.

(5.8) The incorporation of intelligence within a frequency hopping spread spectrum
system that permits the system to recognize other users within the spectrum band so that
it individually and independently chooses and adapts its hopsets to avoid hopping on
occupied channels is permitted. The coordination of frequency hopping systems in any
other manner for the express purpose of avoiding the simultaneous occupancy of
individual hopping frequencies by multiple transmitters is not permitted.

7.10.2. Device Type : Any Type

(2) Operational Frequency :
(1.4) 2400-2483.5MHz
(1.5) 5725-5875MHz
(1.6) 24.0-24.25GHz

(3) Emission Limits : At a distance of 3 meters, the field strength of emissions from
intentional radiators operated within these frequency bands shall comply with the
following table. Emissions radiated outside of the specified frequency bands, except for
harmonics, shall be attenuated by at least 50 dB below the level of the fundamental or to
the general radiated emission limits in Section 2.8, whichever is the lesser attenuation.

Fundamental Electric Field] Harmonics Electric Field
Fundamental Frequency
(MHz) Strength Strength
(mV/m) (uV/m)
2400-2483.5 50 500
5725-5875 50 500
24000-24250 250 2500

(4) The above field strength limits in this Section are based on average limits and The
provisions in Section 5.14 for limiting peak emissions also apply.

7.11.  Operational Frequency within 2435 to 2465MHz > 5785 to S8§15SMHz > 10500 to
10550MHz > 24075 to 24175MHz

7.11.1. Device Type : Operation under the provisions of this Section is limited to
intentional radiators used as field disturbance sensors, excluding perimeter
protection systems.

(3) Operational Frequency -
(1.5) 2435-2465MHz -
(1.6) 5785-5815MHz -
(1.7)  10500-10550MHz -
(1.8) 24075-24175MHz -

(4) The field strength of fundamental emissions from intentional radiators operated within
these frequency bands at a distance of 3 meters shall comply with the following:
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7.12.

Fundamental Fundamental Electric | Harmonics Electric
Frequency Field Strength Field Strength
(MHz) (mV/m) (mV/m)
2435-2465 500 1.6
5785-5815 500 1.6
10500-10550 2500 25.0
24075-24175 2500 25.0

(5) Unwanted Emissions : Emissions radiated outside of the specified frequency bands,

except for harmonics, shall be attenuated by at least 50 dB below the level of the
fundamental or to the general radiated emission limits in Section 2.8, whichever is the
lesser attenuation.

(6) The above field strength limits in this Section are based on average limits and The

provisions in Section 5.14 for limiting peak emissions also apply.

Operational Frequency within 2.9 to 3.26GHz - 3.267 to 3.332GHz > 3.339 to
3.3458GHz > 3.358 to 3.6GHz

7.12.1. Device Type : Operation under the provisions of this Section is limited to

automatic vehicle identification systems (AVIS) which use swept frequency
techniques for the purpose of automatically identifying transportation vehicles.

(6) Operational Frequency :

(1.5) 2.9-3.26GHz
(1.6) 3.267-3.332GHz -
(1.7) 3.339-3.3458GHz
(1.8) 3.358-3.6GHz -

(7) Emission Limits :

(2.7) The field strength anywhere within the frequency range swept by the signal shall
not exceed 3000 microvolts/meter/MHz at 3 meters in any direction.

(2.8) when in its operating position, shall not produce a field strength greater than 400
microvolts/meter/MHz at 3 meters in any direction within + 10 degrees of the
horizontal plane.

(2.9) In addition to the provisions of Section 2.7, the field strength of radiated emissions
outside the frequency range swept by the signal shall be limited to a maximum of
100 microvolts/meter/MHz at 3 meters, measured from 30 MHz to 20 GHz for the
complete system.

(2.10) The emission limits in this paragraph are based on measurement instrumentation
employing an average detector. The provisions in Section 15.35 for limiting peak
emissions apply.

(2.11) Provision shall be made so that signal emission from the AVIS shall occur only
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(8)

)

when the vehicle to be identified is within the radiated field of the system.

(2.12) A statement shall be attached permanently on the AVIS regarding operational

conditions as follows:

“During use this device (the antenna) may not be pointed within +xx degrees of the
horizontal plane.”

The xx above shall be replaced by the responsible party with the angular pointing
restriction necessary to meet the horizontal emission limit specified in paragraph
(2.2).

Transmitting Antenna: shall employ a horn antenna or other comparable directional

antenna for signal emission.

Sweep Repetition Rate of the signal: shall not be lower than 4000 sweeps per second and

shall not be higher 50,000 sweeps per second.

(10) The test report for application for type approval shall contain:

7.13.

(1)
2)

(5.5) Measurements of field strength per MHz along with the intermediate frequency of

the spectrum analyzer or equivalent measuring receiver.

(5.6) The angular separation between the direction at which maximum field strength

occurs and the direction at which the field strength is reduced to 400
microvolts/meter/MHz at 3 meters.

(5.7) A photograph of the spectrum analyzer display showing the entire swept frequency

signal and a calibrated scale for the vertical and horizontal axes; the spectrum
analyzer settings that were used shall be labeled on the photograph.

(5.8) The results of the frequency search for spurious and sideband emissions from 30

MHz to 20 GHz, exclusive of the swept frequency band, with the measuring
instrument as close as possible to the unit under test.

Operational Frequency within 76.0 to 77.0GHz

Device Type: restricted to vehicle-mounted field disturbance sensors used as vehicle
radar systems. The transmission of additional information, such as data, is permitted
provided the primary mode of operation is as a vehicle-mounted field disturbance sensor.
Operation under the provisions of this section is not permitted on aircraft or satellites.

Operational Frequency: 76-77 GHz
Radiated emission limits:

(2.1)If the vehicle is not in motion, the power density of any emission within the
bands specified in this section shall not exceed 200 nW/cm2 at a distance of 3 meters
from the exterior surface of the radiating structure.

(2.2)For forward-looking vehicle-mounted field disturbance sensors, if the vehicle is
in motion the power density of any emission within the bands specified in this section
shall not exceed 60 mW/cm?2 at a distance of 3 meters from the exterior surface of the
radiating structure.

(2.3)For side-looking or rear-looking vehicle-mounted field disturbance sensors, if
the vehicle is in motion the power density of any emission within the bands specified in
this section shall not exceed 30 mW/cm2 at a distance of 3 meters from the exterior
surface of the radiating structure.
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€)

(4)
()

(6)

The power density of any emissions outside the operating band shall consist solely of
spurious emissions and shall not exceed the following:

(3.1)Radiated emissions below 40 GHz shall not exceed the general limits in Section
2.8 of this rule.

(3.2)Radiated emissions outside the operating band and between 40 GHz and 200
GHz shall not exceed the following:

(1) For forward-looking vehicle-mounted field disturbance sensors operating in
the band 76-77 GHz: 600 pW/cm2 at a distance of 3 meters from the exterior surface of
the radiating structure.

(i1) For side-looking or rear-looking vehicle-mounted field disturbance sensors
operating in the band 76-77 GHz: 300 pW/cm2 at a distance of 3 meters from the
exterior surface of the radiating structure.

(2.3) For radiated emissions above 200 GHz from field disturbance sensors
operating in the 76-77 GHz band: the power density of any emission shall not exceed
1000 pW/cm2 at a distance of 3 meters from the exterior surface of the radiating
structure.

(2.4) For field disturbance sensors operating in the 76-77 GHz band, the spectrum
shall be investigated up to 231 GHz.

The provisions in Section 5.14.2 for limiting peak emissions apply.

Fundamental emissions must be contained within the frequency bands specified in this
section during all conditions of operation. Equipment is presumed to operate over the
temperature range -20 to +50 degrees Celsius with an input voltage variation of 85% to
115% of rated input voltage, unless justification is presented to demonstrate otherwise.

Devices operating under the provisions of this section shall comply with the radio
frequency radiation exposure requirements specified in Section 5.19.
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8. Limits for Special Radio Devices

8.1.

4

©)

(6)

8.2

€)

(4)

Tunnel radio systems : Providing radio communication for persons working in the

tunnel.

Operational Frequency : A tunnel radio system may operate on any frequency provided it
meets all of the following conditions.

Operation of a tunnel radio system (intentional radiator and all connecting wires) shall be
contained solely within a tunnel.

Emission Limits : The total electromagnetic field from a tunnel radio system on any
frequencies appearing outside of the tunnel shall not exceed the limits shown in Section
2.8 when measured at the specified distance from the surrounding structure, including
openings. The conducted limits in Section 2.3 apply to the radio frequency voltage on the
public utility power lines outside of the tunnel. The antenna type is not confined by the
requirements of Section 2.2.

Used intermittently by trained operators to locate buried cables, lines, pipes and
similar structures or elements. Operation entails coupling a radio frequency signal
onto the cable, pipe, etc. and using a receiver to detect the location of that structure

or element.

Operational Frequency : 9 to 490kHz -
A cable locating equipment may be operated on any frequency within the band 9 - 490
kHz.

Peak Output Power : In any conditions of modulation the peak output power shall not
exceed the limits below:

(2.3) within the frequency band 9 kHz, up to, but not including 45 kHz, the peak output

power from the cable locating equipment shall not exceed 10 watts

(2.4) within the frequency band 45 kHz to 490 kHz, the peak output power from the

cable locating equipment shall not exceed one watt.

(6) Type of modulation : Non-voice °

(7) If provisions are made for connection of the cable locating equipment to the AC power

lines, the conducted limits in Section 2.3 also apply to this equipment.

(8) The antenna type is not confined by the requirements of Section 2.2.

8.3.

8.3.1.

Radio control devices : including the remote controlled devices for model toys, for
industrial purposes and also the radio data communications.

Radio remote controller for toy model : applicable for aircraft device and model

surface craft device.

(2) Limitation on Operation :
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(1.5) For one-way operation only.
(1.6) Must not be used in airport or aviation restriction area.
(1.7) Can be used in military area only within its regulations.

(1.8) Remote controlled for model aircraft device must also follow other related
regulations.

(2) Operational Frequency -

(2.2) The following frequencies may only be used to operate a model surface craft device

26.995. 27.045. 27.095. 27.120. 27.136. 27.145. 27.195. 27.245MHz -
(2.3) The following frequencies may only be used to operate a model aircraft device :
72.0 - 72.99 MHz, channel bandwidth is 20 KHz.
(2.4) The following can be used only by remote controller for model surface craft device:
75.41 - 75.99 MHz, channel bandwidth is 20 kHz.

(3) Transmission power : The power of the carrier of the radio controlled devices under any
modulation method shall not exceed the following limits:
(3.1) 26 -27 MHz : model surface craft device : 4 watts,
model aircraft device : 0.75 watts
(3.2) 72-73 MHz : 0.75 watts
(3.3) 75-76 MHz : 0.75 watts

(4) Modulation technique : any non-voice modulation method
(5) Channel bandwidth : within + 4 KHz
(6) Frequency tolerance :
(6.1)26 - 27 MHz : 0.005%
(6.2) 72 - 76 MHz : 0.002%
(7) unwanted radiation: emissions shall be attenuated below the unmodulated carrier in
according with the following
(7.1) 26 —27MHz :
(7.1.1) £+ 4 KHz (exclusive) to £ 8 KHz from the channel center frequency : at
least 25 dB.
(7.1.2) £ 8 KHz (exclusive) to = 20 KHz f from the channel center frequency : at
least 35 dB.
(7.1.3) more than + 20 KHz (exclusive) from the channel center frequency : at
least 43 + 10log (max. output power) dB.
(7.2) 72 -76 MHz
(7.2.1) + 4 KHz (exclusive) to £ 8 KHz from the channel center frequency : at
least 25 dB.
(7.2.2) = 8 KHz (exclusive) to = 10 KHz from the channel center frequency : at
least 45 dB.
(7.2.3) £ 10 KHz (exclusive) to = 20 KHz from the channel center frequency : at
least 55 dB
(7.2.4) more than + 20 KHz (exclusive) from the channel center frequency : at
least 56 + 10log (max. output power) dB.
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8.3.2.

Radio controlled devices for industry : Radio frequency transmitter and receiver
used only in the factory building for transmitting digital control signal.

(8) Operation Frequency:

CH Frequency(MHz) CH Frequency(MHz)
1 480.050 7 480.200

2 480.075 8 480.225

3 480.100 9 480.250

4 480.125 10 480.275

5 480.150 11 480.350

6 480.175 12 480.400

(9) Output Power: less than 10 mW (ERP).

(10)
(11)
(12)
(13)
(14)

8.3.3.

Type of Modulation: F1D,F2D -

Emission Bandwidth: no more than 8.5 kHz

Frequency Tolerance: Within 4ppm.

Peak Frequency Deviation: no more than +2.5kHz

Spurious Emissions: shall be attenuated more than 53 dB below the carrier (-53 dBc),
or within 2.5 1 W.

Radio controlled devices for industry : Radio frequency transmitter and receiver
used only in the factory building for transmitting digital control signal.

(8) Operation Frequency : The following 10 sets of frequencies only, the 10th frequency set is
for controlling.

CH Frequency(MHz) CH Frequency(MHz)
1 | 429.8125/449.7125 | 6 429.8750/449.7750
2 | 429.8250/449.7250 | 7 429.8875/ 449.7875
3 | 429.8375/449.7375 | 8 429.9000 / 449.8000
4 | 429.8500/449.7500 | 9 429.9125/449.8125
5 | 429.8625/449.7625 | 10 | 429.9250/449.8250

(2) Output power : under 10 mW

(3) Modulation method : F1D, F2D

(4) Bandwidth : within 8.5 KHz
(5) Frequency tolerance : within 4 ppm
(6) Peak frequency deviation : within £ 2.5 KHz

(7) Spurious emissions : more than 53 dB (-53 dBc) to the carrier, or within 2.5 £ W.

4.3.5. Requirements for type approval

(5) A transmitter which incorporates plug-in frequency determining modules which are
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changed by the user must be certificated with the modules. Each module must contain all
of the frequency determining circuitry including the oscillator. Plug-in crystals are not
considered modules and must not be accessible to the user.

(6) The antenna must be an integral part of the transmitter. The antenna must have no gain (as
compared to a half-wave dipole) and must be vertically polarized.

(7) All transmitters must be crystal controlled.

(8) Instruction Manual and Warning Statement: according to the requirements of section 2.9.

8.4. Citizens Band Radio Service
4.4.3. Transmitter:

(6) The operational frequency band is 26.965-27.405MHz which is divided into 40 channels.
The channel 9 must be included and must be indicated as Call for help in emergency.

CH | Frequency(MHz) | CH | Frequency(MHz) | CH | Frequency(MHz) | CH | Frequency(MHz)
1 26.965 11 27.085 21 27.215 31 27.315
2 26.975 12 27.105 22 27.225 32 27.325
3 26.985 13 27.115 23 27.235 33 27.335
4 27.005 14 27.125 24 27.245 34 27.345
5 27.015 15 27.135 25 27.255 35 27.355
6 27.025 16 27.155 26 27.265 36 27.365
7 27.035 17 27.165 27 27.275 37 27.375
8 27.055 18 27.175 28 27.285 38 27.385
9 27.065 19 27.185 29 27.295 39 27.395
10 27.075 20 27.205 30 27.305 40 27.405

(7) Channel Separation : 10kHz.
(8) Frequency Tolerance: Within +20ppm.
(9) Peak Output Power : No more than 5W (ERP) -
(10) Modulation Type:
(5.3) A3E: £100% below.
(5.4) F3E: Maximum Frequency Deviation within £2.5kHz.
(8) Adjacent Channel Power:
(6.3) AM(A3E) : same as specified in (7.1) of this paragraph.
(6.4) FM(F3E) : no more than 20 nW under normal testing circumstances.
(9) Spurious Emissions:
(7.2) Amplitude Modulation (A3E) :
(7.1.4) =4 KHz to + 8KHz from the channel center frequency : at least 25 dB.
(7.1.5) £ 8 KHz to = 20 KHz from from the channel center frequency : at least 35 dB.

(7.1.6) more than + 20 KHz from the channel center frequency : at least
53+10log10(output power) dB.

(7.3.) Frequency Modulation (F3E) :
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(7.2.5) When the transmitter is operating, the spurious power in the following frequency
bands should not be more than 4 nW :

41-68MHz > 87.5-118MHz > 162-230MHz - 470-862MHz -

(7.2.6) In addition to those specified in (7.2.1), the spurious power in the frequencies from
25 MHz to 1 GHz should not be more than 0.25 uW.

(7.2.7) In addition to those specified in (7.2.1) and (7.2.2), the spurious power in the
frequencies from 1 GHz to 2 GHz should not be more than 1uW.

(7.2.8) When the transmitter is idle, the spurious power in the frequencies from 25 MHz to
1 GHz should not be more than 2 nW, and. in the frequencies from 1 GHz to 2 GHz
should not be more than 20 nW.

4.4.4. Receiver -

(1.2.) Unwanted Emissions : Shall comply with the requirements of Section 2.8.

8.5. Family Radio Service

4.5.14. Operational Frequencies are restricted to below table.

CH Frequency(MHz) CH Frequency(MH?z)

1 467.5125 8 467.60

2 467.525 9 467.6125

3 467.5375 10 467.625

4 467.550 11 467.6375

5 467.5625 12 467.650

6 467.575 13 467.6625

7 467.5875 14 467.675

4.5.2. Effective radiated power: not exceeds 1 Watt.

4.5.3. Modulation technique: F3E.

4.5.4. Bandwidth: within 12.5 kHz

4.5.5. Frequency toleration : within 3ppm

4.5.6. Peak frequency deviation : within £2.5 kHz

4.5.7. Audio response : within 3.125 kHz

4.5.8. Unwanted emissions : within 50uW

4.5.9. Receiver : within 20 n W

4.5.10. Antenna cannot be separated from the set and shall be vertical polarized.

4.5.11. Operation under connecting to the external power is allowed, but the effective radiated
power shall not exceed 1 Watt.

4.5.12. Operation of the FRS transmitter is limited to the way of push-to-talk, and non-voice,
such as data transmission or control signal, is prohibited.

4.5.13. The connection to public communication network is prohibited.
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8.6. Low-Power Wireless Microphone

4.6.5. Explanation: A Low power wireless microphone is used for transmission of voice or

music by radio waves to a remote receiving equipment.
4.6.6. Operational frequency range:

227.1MHz~227.4 MHz, 229.4MHz~230.0MHz, 231.0MHz~231.9MHz -

4.6.7. transmitter part:
(4) Channel bandwidth: no more than 200kHz.

(5) Carrier Power (ERP) :

Channel Bandwidth Carrier Power
No more than 50kHz No more than 10 mW
Below 200kHz and more than
No more than 5 mW
50kHz

(6) Frequency deviation: No more than £75kHz o
1. Frequency stability: No more 50 ppm.

2. Spurious emissions:

No more than
250nW
Stnadby No more than 2nW

Operation

4.6.8. Receiver part:
(2) Spurious emissions: 2nW below.

4.6.6. Antenna cannot be separated from the set.

8.7. Unlicensed National Information Infrastructure
4.7.1  Technical Specification
(1) Power Limits:

(1.1)  For the band 5.25-5.35 GHz, the peak transmit power over the frequency band of
operation shall not exceed the lesser of 50 mW or 4 dBm + 10log B, where B is
the 26-dB emission bandwidth in MHz. In addition, the peak power spectral
density shall not exceed 4 dBm in any 1-MHz band. If transmitting antennas of
directional gain greater than 6 dBi are used, both the peak transmit power and the
peak power spectral density shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

(1.2)  For the band 5.725-5.825 GHz, the peak transmit power over the frequency band
of operation shall not exceed the lesser of 1 W or 17 dBm + 10log B, where B is
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(1.3)

(1.4)

(1.5)

the 26-dB emission bandwidth in MHz. In addition, the peak power spectral
density shall not exceed 17 dBm in any 1-MHz band. If transmitting antennas of
directional gain greater than 6 dBi are used, both the peak transmit power and the
peak power spectral density shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi. However, fixed point-to-point U-NII
devices operating in this band may employ transmitting antennas with directional
gain up to 23 dBi without any corresponding reduction in the transmitter peak
output power or peak power spectral density. For fixed, point-to-point U-NII
transmitters that employ a directional antenna gain greater than 23 dBi, a 1 dB
reduction in peak transmitter power and peak power spectral density for each 1 dB
of antenna gain in excess of 23 dBi would be required. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional
applications, and multiple collocated transmitters transmitting the same
information. The operator of the U-NII device, or if the equipment is
professionally installed, the installer, is responsible for ensuring that systems
employing high gain directional antennas are used exclusively for fixed, point-to-
point operations.

The peak transmit power must be measured over any interval of continuous
transmission using instrumentation calibrated in terms of an rms-equivalent
voltage. The measurement results shall be properly adjusted for any instrument
limitations, such as detector response times, limited resolution bandwidth
capability when compared to the emission bandwidth, sensitivity, etc., so as to
obtain a true peak measurement conforming to the above definitions for the
emission in question.

The peak power spectral density is measured as a conducted emission by direct
connection of a calibrated test instrument to the equipment under test. If the
device cannot be connected directly, alternative techniques acceptable to the
Commission may be used. Measurements are made over a bandwidth of 1 MHz or
the 26 dB emission bandwidth of the device, whichever is less. A resolution
bandwidth less than the measurement bandwidth can be used, provided that the
measured power is integrated to show total power over the measurement
bandwidth. If the resolution bandwidth is approximately equal to the measurement
bandwidth, and much less than the emission bandwidth of the equipment under
test, the measured results shall be corrected to account for any difference between
the resolution bandwidth of the test instrument and its actual noise bandwidth.

The ratio of the peak excursion of the modulation envelope (measured using a
peak hold function) to the peak transmit power (measured as specified above) shall
not exceed 13 dB across any 1 MHz bandwidth or the emission bandwidth
whichever is less.

(2) Undesirable Emission Limits: Except as shown in Paragraph (b)(6) of this Section, the
peak emissions outside of the frequency bands of operation shall be attenuated in
accordance with the following limits:

2.1)

2.2)

For transmitters operating in the 5.25-5.35 GHz band: all emissions outside of the
5.15-5.35 GHz band shall not exceed an EIRP of -27 dBm/MHz.

For transmitters operating in the 5.725-5.825 GHz band: all emissions within the
frequency range from the band edge to 10 MHz above or below the band edge
shall not exceed an EIRP of -17 dBm/MHz; for frequencies 10 MHz or greater
above or below the band edge, emissions shall not exceed an EIRP of -27
dBm/MHz.
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(2.3) The above emission measurements shall be performed using a minimum
resolution bandwidth of 1 MHz. A lower resolution bandwidth may be employed
near the band edge, when necessary, provided the measured energy is integrated to
show the total power over 1 MHz.

(2.4) Unwanted emissions below 1 GHz must comply with the general field strength
limits set forth in Section 2.8. Further, any U-NII devices using an AC power line
are required to comply also with the conducted limits set forth in Section 2.3.

(2.5)  The provisions of 2.7 of this standard apply to intentional radiators operating
under this section.

(2.6)  When measuring the emission limits, the nominal carrier frequency shall be
adjusted as close to the upper and lower frequency block edges as the design of the
equipment permits.

3) The device shall automatically discontinue transmission in case of either absence of
information to transmit or operational failure. These provisions are not intended to
preclude the transmission of control or signaling information or the use of repetitive
codes used by certain digital technologies to complete frame or burst intervals.
Applicants shall include in their application for equipment authorization a description of
how this requirement is met.

(4) Within the 5.25-5.35 GHz band, U-NII devices will be restricted to indoor operations to
reduce any potential for harmful interference to co-channel MSS operations.

(5) The U-NII devices shall accept any interference from legal communications and shall
not interfere the legal communications. If interference is caused, the user must stop
operating the device immediately and can't re-operate it until the harmful interference is
clear.

(6) Manufacturers of U-NII devices are responsible for ensuring frequency stability such
that an emission is maintained within the band of operation under all conditions of
normal operation as specified in the users manual.
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9.

5.1.

5.2.

5.3.

5.4.

5.5.

Inspection Requirments

For swept frequency equipment, measurements shall be made with the frequency sweep
stopped at those frequencies chosen for the measurements to be reported.

Measurements of radio frequency emissions conducted to the public utility power lines shall
be performed using a 50 ohm/50 uH line impedance stabilization network (LISN).

Field strength measurements shall be made, to the extent possible, on an open field site. Test
sites other than open field sites may be employed if they are properly calibrated so that the
measurement results correspond to what would be obtained from an open field site. In the case
of equipment for which measurements can be performed only at the installation site, such as
perimeter protection systems, carrier current systems, and systems employing a "leaky"
coaxial cable as an antenna, measurements shall be performed at a minimum of three
installations that can be demonstrated to be representative of typical installation sites. A

continuously rotatable turntable shall be used for measuring radiated emissions from all sides
of the EUT.

For intentional radiators, measurements of the variation of the input power or the radiated
signal level of the fundamental frequency component of the emission, as appropriate, shall be
performed with the supply voltage varied between 85% and 115% of the nominal rated supply
voltage. For battery operated equipment, the equipment tests shall be performed using a new
battery. A preliminary measurement should be performed to determine the configuration and
condition that produces the highest emission for the final measurement as follows:

a. with the EUT powered in turn from both ac and dc(battery) power, if the device has these
capability.

b. with the EUT supplied in turn with the appropriate modulation specified in 5.15 and
without modulation, if the modulation of carrier can be controlled.

c. for hand-held or body-worn devices, the EUT shall be rotated through three orthogonal
axes.

The distance specified corresponds to the horizontal distance between the measurement
antenna and the closest point of the periphery of equipment under test.

5.5.6. At frequencies at or above 30 MHz, measurements may be performed at a distance other

than what is specified provided measurements are not made in the near field except where it
can be shown that near field measurements are appropriate due to the characteristics of the
device; and it can be demonstrated that the signal levels needed to be measured at the
distance employed can be detected by the measurement equipment. Measurements shall not
be performed at a distance greater than 30 meters unless it can be further demonstrated that
measurements at a distance of 30 meters or less are impractical. When performing
measurements at a distance other than that specified, the results shall be extrapolated to the
specified distance using an extrapolation factor of 20dB/decade (inverse linear-distance for
field strength measurements; inverse-linear-distance-squared for power density
measurements).

5.5.7. At frequencies below 30 MHz, measurements may be performed at a distance closer than

that specified in the regulations; however, an attempt should be made to avoid making
measurements in the near field. Pending the development of an appropriate measurement
procedure for measurements performed below 30 MHz, when performing measurements at
a closer distance than specified, the results shall be extrapolated to the specified distance
by either making measurements at a minimum of two distances on at least one radial to
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5.5.8.

5.5.9.

determine the proper extrapolation factor or by using the square of an inverse linear
distance extrapolation factor (40 dB/decade).

When the measurement distance is other than the distance specified, the test report shall
indicate the extrapolation method used during the measurement.

Measurements shall be performed at a sufficient number of radials around the equipment
under test to determine the radial at which the field strength values of the radiated
emissions are maximized. The maximum field strength at the frequency being measured
shall be reported.

5.5.10. When measurement distances of 30 meters or less are specified in the regulations, the

DGT will test the equipment at the distance specified unless measurement at that distance
results in measurements being performed in the near field. When measurement distances
of greater than 30 meters are specified in the regulations, the DGT will test the equipment
at a closer distance, usually 30 meters, extrapolating the measured field strength to the
specified distance using the methods shown in this Section.

5.12. Equipment under test shall be adjusted, using those controls that are readily accessible to or
are intended to be accessible to the consumer, in such a manner as to maximize the level of
the emissions. For those devices to which wire leads may be attached by the consumer, tests
shall be performed with wire leads attached. The wire leads shall be of the length to be used
with the equipment if that length is known. Otherwise, wire leads one meter in length shall be
attached to the equipment. Longer wire leads may be employed if necessary to interconnect to
associated peripherals.

5.6.1

5.6.2

5.6.3

For tabletop EUT, the requirements for configuration of powerline conducted emission
test is as following:

a. Interconnecting cables that hang closer than 40cm to the ground plane should be folded
forming a bundle 30 to 40cm long, hanging approximately in the middle between ground
plane and test table.

b. I/O cable that are not connected to a peripheral shall be bundled in center. The end of
the cable may be terminated if required using correct terminating impedance.

c. LISN at least 80cm from nearest part of EUT chassis. The excess power cord of EUT
shall be bundled close to the center of the cord. Non-EUT equipment needs not to be
bundled.

d. Rear of EUT, including peripherals, shall be all aligned and flush with rear of tabletop.
Rear of tabletop shall be 40cm removed from the vertical conducting plane.

For floor-standing EUT, the requirements for configuration of powerline conducted
emission test is as following:

a. Excess interconnecting cable shall be bundled in center and the bundling shall not
exceed 40cm.

b. LISN is 80cm from nearest part of EUT chassis. The excess power cord of EUT and
peripherals shall be bundled in center to appropriate length.

c. I/O cable that are not connected to a peripheral shall be bundled in center. The end of
the cable may be terminated if required using correct terminating impedance.

d. EUT and all cables shall be insulated from ground plane by 3 to 12mm of insulating
material.

For tabletop EUT, the requirements for configuration of radiated emission test is as
following:

a. Interconnecting cables that hang closer than 40cm to the ground plane should be folded
forming a bundle 30 to 40cm long, hanging approximately in the middle between ground
plane and test table.
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b. I/O cable that are not connected to a peripheral shall be bundled in center. The end of
the cable may be terminated if required using correct terminating impedance.

c. Rear of EUT, including peripherals, shall be all aligned and flush with rear of tabletop.
d. The power cords of EUT and peripheral drape to the floor and need not to be bundled.

5.6.4 For floor-standing EUT, the requirements for configuration of radiated emission test is as

5.13.

5.14.

5.15.

following:

a. Excess interconnecting cable shall be bundled in center and the bundling shall not
exceed 40cm.

b. The excess power cord of EUT and peripherals shall be bundled in center to appropriate
length.

c. I/O cable that are not connected to a peripheral shall be bundled in center. The end of
the cable may be terminated if required using correct terminating impedance.

d. EUT and all cables shall be insulated from ground plane by 3 to 12mm of insulating
material.

For a composite system that incorporates devices contained either in a single enclosure or in
separate enclosures connected by wire or cable, testing for compliance with the standards shall
be performed with all of the devices in the system functioning. If an intentional radiator
incorporates more than one antenna or other radiating source and these radiating sources are
designed to emit at the same time, measurements of conducted and radiated emissions shall be
performed with all radiating sources that are to be employed emitting. A device which
incorporates a carrier current system, the device shall be tested for compliance with whatever
rules would apply to the device were the carrier current system not incorporated, and the
carrier current system shall be tested for compliance with the rules applicable to carrier
current systems.

If the device under test provides for the connection of external accessories, including external
electrical input signals, the device shall be tested with the accessories attached. The device
under test shall be fully exercised with these external accessories. The emission tests shall be
performed with the device and accessories configured in a manner that tends to produce
maximized emissions within the range of variations that can be expected under normal
operating conditions. In the case of multiple accessory external ports, an external accessory
shall be connected to one of each type of port. Only one test using peripherals or external
accessories that are representative of the devices that will be employed with the equipment
under test is required. All possible equipment combinations do not need to be tested. The
accessories or peripherals connected to the device being tested shall be unmodified,
commercially available equipment.

If the equipment under test consists of a central control unit and an external or internal
accessory(ies) (peripheral) and the party verifying the equipment or applying for a grant of
equipment authorization manufactures or assembles the central control unit and at least one of
the accessory devices that can be used with that control unit, testing of the control unit and/or
the accessory(ies) must be performed using the devices manufactured or assembled by that
party, in addition to any other needed devices which the party does not manufacture or
assemble. If the party verifying the equipment or applying for a grant of equipment
authorization does not manufacture or assemble the central control unit and at least one of the
accessory devices that can be used with that control unit or the party can demonstrate that the
central control unit or accessory(ies) normally would be marketed or used with equipment
from a different entity, testing of the central control unit and/or the accessory(ies) must be
performed using the specific combination of equipment which is intended to be marketed or
used together. Only one test using peripherals or accessories that are representative of the
devices that will be employed with the equipment under test is required. All possible
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equipment combinations are not required to be tested. The accessories or peripherals
connected to the device being tested shall be unmodified, commercially available equipment.

5.16. If the individual devices in a composite system are subject to different technical standards,
each such device must comply with its specific standards. In no event may the measured
emissions of the composite system exceed the highest level permitted for an individual

component.

5.17. Measurements on intentional radiators or receivers, shall be performed and, if required,
reported for each band in which the device can be operated with the device operating at the
number of frequencies in each band specified in the following table:

Frqquency range over | Number .Of Location in the range of operation
which device operates | frequencies
IMhz or less 1 Middle
1 to 10 Mhz 2 1 near the top and 1 near the bottom
More than 10 Mhz 3 1 near the top and 1 near the bottom and one

near the center

5.14. The amplitude of spurious emissions that are attenuated more than 20 dB below the
permissible value need not be reported unless specifically required elsewhere in this standard.

5.15. Frequency Measurement Range:

5.13.3. The spectrum shall be investigated from the lowest radio frequency signal generated in
the device, without going below 9 kHz, up to at least the frequency shown in follows:
If the intentional radiator operates below 10 GHz: to the tenth harmonic of the highest
fundamental frequency or to 40 GHz, whichever is lower.
If the intentional radiator operates at or above 10 GHz and below 30 GHz: to the fifth
harmonic of the highest fundamental frequency or to 100 GHz, whichever is lower.
If the intentional radiator operates at or above 30 GHz: to the fifth harmonic of the
highest fundamental frequency or to 200 GHz, whichever is lower, unless specified
otherwise elsewhere in the rules.

5.13.4. Particular attention should be paid to harmonics and subharmonics of the carrier
frequency as well as to those frequencies removed from the carrier by multiples of the
oscillator frequency. Radiation at the frequencies of multiplier stages should also be

checked.

5.20. The conducted and radiated emission limits shown in this rule are based on the following,
unless otherwise specified elsewhere in this rule :

5.14.2. On any frequency or frequencies below or equal to 1000 MHz, the limits shown are
based on measuring equipment employing a CISPR quasi-peak detector function and
related measurement bandwidths, unless otherwise specified. The specifications for the
measuring instrument using the CISPR quasi-peak detector can be found in Publication
16 of the International Special Committee on Radio Interference (CISPR) of the
International Electrotechnical Commission. As an alternative to CISPR quasi-peak
measurements, the responsible party, at its option, may demonstrate compliance with the
emission limits using measuring equipment employing a peak detector function,
properly adjusted for such factors as pulse desensitization, as long as the same
bandwidths as indicated for CISPR quasi-peak measurements are employed.

Note: For pulse modulated devices with a pulse-repetition frequency of 20 Hz or less and for
which CISPR quasi-peak measurements are specified, compliance with the regulations
shall be demonstrated using measuring equipment employing a peak detector function,
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properly adjusted for such factors as pulse desensitization, using the same measurement
bandwidths that are indicated for CISPR quasi-peak measurements.

5.14.4. On any frequency of frequencies above 1000 MHz, the radiated limits shown are based

upon the use of measurement instrumentation employing an average detector function.
When average radiated emission measurements are specified in the regulations,
including emission measurements below 1000 MHz, there is also a limit on the radio
frequency emissions, as measured using instrumentation with a peak detector function,
corresponding to 20 dB above the maximum permitted average limit for the frequency
being investigated unless a different peak emission limit is otherwise specified in the
rules. Unless otherwise specified, measurements above 1000 MHz shall be performed
using a minimum resolution bandwidth of 1 MHz. Measurement of AC power line
conducted emissions are performed using a CISPR quasi-peak detector, even for devices
for which average radiated emission measurements are specified.

5.14.5. Unless otherwise specified, when the radiated emission limits are expressed in terms of

5.21.

5.22.

5.23.

5.24.

5.25.

the average value of the emission, and pulsed operation is employed, the measurement
field strength shall be determined by averaging over one complete pulse train, including
blanking intervals, as long as the pulse train does not exceed 0.1 seconds. As an
alternative (provided the transmitter operates for longer than 0.1 seconds) or in cases
where the pulse train exceeds 0.1 seconds, the measured field strength shall be
determined from the average absolute voltage during a 0.1 second interval during which
the field strength is at its maximum value. The exact method of calculating the average
field strength shall be submitted with the test report.

Modulation Applied: Unless specified in the individual test instructions or when modulation
is needed to produce a transmitted signal (e.g. single-sideband suppressed carrier
transmitters), modulation does not need to be applied during testing. When modulation is
specified in individual tests, the following provisions can be applied:

a. for voice-only modulated devices (200 to 3000 Hz) except cordless telephones, a 1000 Hz
sine wave at 100 dB SPL (0 dB SPL is 20uPa) shall be applied 10 cm from the microphone.

b. for cordless telephone, a 2500 Hz sine wave of sufficient level of producing 85%
modulation (e.g. if the maximum frequency deviation is determined to be 5 KHz, then the
85% modulation is frequency deviation of 4.25 kHz) shall be coupled directly to the audio
input stage.

c. if the EUT is modulated from internal sources, then the internal sources shall be applied.

d. if the EUT is equipped with input terminals for external modulation, modulating signals of
sine wave shall be applied at the maximum rated level and appropriate frequency.

Unless the operation of EUT requires different range, the ambient temperature and humidity
shall be within the range of 10°C to 40°C and 10% to 90% respectively.

Battery Operating End Point: For battery operated only device, the frequency stability shall be
measured with supplying the EUT primary voltage at the battery operating end point which is
specified by the manufacturer and record the frequency.

Frequency response: if measurement of frequency response is specified in individual
provision, the test data should cover a range of 100Hz to 5000 Hz.

RF Exposure Assessment: if RF Exposure Assessment is required in individual provision, the
requirements are as following:

(a) Limits for Specific Absorption Rate (SAR)
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Position Occupational / Controlled General Population /
Exposure Uncontrolled Exposure
(W/kg) (W/kg)
Whole-Body 0.4 0.08
Pertial-Body 8.0 1.6
hands, wrists, feet, ankles 20.0 4.0

Note 1: Whole-Body SAR is averaged over the entire body, partial-body SAR is averaged over
any 1 gram of tissue defined as a tissue volume in the shape of a cube. SAR for hands,
wrists, feet and ankles is averaged over any 10 grams of tissue defined as a tissue
volume in the shape of a cube.

Note 2: At frequencies above 6.0 GHz, SAR limits are not applicable and MPE limits for
power density should be applied at 5 cm or more from the transmitting device.

(b) Limits for Maximum Permissible Exposure (MPE)

bl. Limits for Occupational/Controlled Exposure

Frequency Range Electric Field Magnetic Field Power Density | Averaging Time
(MHz) Strength Strength
(V/m) (A/m) (mW/cm?) (minutes)

0.3-3.0 614 1.63 *100 6

3-30 1842/f 4.89/f *900/f2 6

30-300 61.4 0.163 1.0 6

300-1500 | e—= | - /300 6

15000-100,000 | = - | === 5.0 6

b2. Limits for General Population/Uncontrolled Exposure

Frequency Range Electric Field Magnetic Field Power Density | Averaging Time
(MHz) Strength Strength
(V/m) (A/m) (mW/cm?) (minutes)

0.3-3.0 614 1.63 *100 30

3-30 1842/f 4.89/f *180/f2 30

30-300 27.5 0.073 1.0 30

300-1500 | e | e /1500 30

15000-100,000 | = - | === 1.0 30

Note 1: fis frequency in MHz.

Note 2: Mark “*” means Plane-wave equivalent power density.

Note 3: The averaging time for General Population/Uncontrolled exposure to fixed transmitters
is not applicable for mobile and portable transmitters.
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Appendix 1

Step-by-Step Guidance for Testing Intentional Radiators

The following procedure may be used as a guide for determining compliance of intentional
radiators operating on frequencies above 30MHz that can be tested on an open field test
site with certain regulatory requirements. The section numbers refer to sections or
subsections in this standard.

A1. AC Powerline Conducted Setup
NOTE: Section I1 applies only to EUTs that operate on power from pubic utility powerlines.

(1) The ac powerline conducted test facility shall conform to the requirements of
CNS13306-1. The measuring instruments, including the LISN, shall conform to the
requirements in CNS13306-1.

(2) The EUT shall be configured in accordance with CNS13438. If the EUT uses a
detachable antenna, ac powerline conducted measurements shall be made with a
suitable dummy load connected to the EUT antenna output terminals; otherwise, these
tests shall be made with the antenna connected and, if adjustable, fully extended.

(3) Use the type and length of interface cables and connect them to the interface ports on
the EUT in accordance with 5.6. Interface cables shall be individually bundled as
described in 5.6.1. The bundle should be secured with masking tape or any other
nonconducting material that will not affect the measurements.

(4)Connect the EUT power cord to one LISN and connect the peripheral or support
equipment power cords to a separate LISN. AC power for all LISNs is to be obtained
from the same ac source.

If the EUT power cord is long enough to be bundled, the bundle should be
secured with masking tape or any other nonconducting material that will not affect the
measurements. Power cords of non-EUT equipment do not require bundling. Drape ac
power cords of non-EUT equipment over the rear edge of the table and route them
down onto the floor of the conducted test site to the second LISN. Power cords of
floor-standing accessory equipment may be routed in any convenient fashion atop the
ground plane or insulating material specified in 5.6.1. Power cords of peripheral
equipment should not be draped over the top of an LISN. Refer to Figs below for
typical test setups.

(5)The EUT shall be supplied with the appropriate modulation specified in 5.11.1.If the EUT
transmits only pulsed modulation and has coding switches, these shall be set to the position
that produces the maximum duty cycle during measurements.
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A2. AC Powerline Conducted Emissions Testing

(1) Check the calibration of the measuring instrument using either an internal calibrator or
a known signal level from an external signal generator.

(2) A spectrum analyzer or other instrument providing a spectral display is recommended
for preliminary ac powerline conducted measurements. Connect the measuring
instrument to the RF port of a section of the LISN supplying current to the EUT using a
suitable length of coaxial cable. Terminate all other RF ports of the LISN(s) in 50Q
resistive. Set the 6dB bandwidth of the measuring instrument to not less than 10kHz
and the detector function to the peak mode. Set the controls on the measuring
instrument to enable viewing the entire frequency range for which limits are specified.

(3) Activate the EUT and the measuring instrument. The EUT should be set to transmit on
any one convenient frequency in its rated range.

(4) Exercise the EUT in all modes of operation as specified in 5.4. Accessory equipment
connected to the EUT shall be exercised individually.

(5) Use the procedure in 5.8.1, while applying the appropriate modulating signal to the
EUT, to determine the configuration of the EUT system that produces the emission
with the highest amplitude relative to the limit. The EUT may be turned off and on to
determine which emissions emanate from it.

(6) Repeat step 5 with the measuring instrument connected to the RF port of the other
LISN section supplying the EUT with ac power..

NOTE: Measurements are to be made only on emanations available at the RF ports of the LISN
connected to the EUT.

(7) Select the EUT configuration and mode of operation that produced the highest
emission relative to the limit for final ac powerline conducted emissions
measurements. If the EUT is moved to a final ac powerline conducted test site from a
preliminary conducted test site, be sure to remaximize the highest emission according
to 5.8.1. Set the bandwidth and the detector function of the instrument as specified by
the procuring or regulatory agency to measure the final ac powerline conducted
emissions from the EUT.

(8) Repeat step 7 with the measuring equipment connected to the RF port of the other
LISN section supplying the EUT with ac power.

(9) Record the EUT attitude, configuration, mode of operation, and interconnect cable or
wire positions used for final ac powerline conducted emissions tests. This can be done
with either diagrams or photographs.
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B1. Radiated Test Setup

(6) The measuring instruments shall conform to the requirements in CNS13306-1.

(7) The EUT shall be positioned on a turntable as specified in 5.3 and configured as in
steps 2 and 3 of the |1 ac powerline conducted test setup.

(8) If operated from ac power, connect the power cord of the EUT (and of any accessory
equipment) to the ac power source located on the turntable. If battery operated, begin
the tests with a new or a fully charged battery installed in the EUT.

The ac power cords of the EUT and accessories do not require bundling. Drape all ac
power cords of equipment tested on a tabletop over the rear edge of the table and
route them down onto the turntable surface to the ac outlet. AC power cords of floor-
standing equipment may be routed in any convenient fashion.

(9)If the EUT is provided only with an adjustable permanently attached antenna, it shall be
tested with this antenna extended to its maximum length. If the EUT is provided with
terminals for connection of an external antenna, connect the antenna normally used
with the EUT to these terminals, and position it in a typical location or orientation.

(10) The EUT shall be supplied with modulation as specified in 5.15. If the EUT transmits

only pulsed modulation and has coding switches, test shall be set to the position that
produces the maximum duty cycle during measurements.

B2. Radiated Emissions Testing

(15)Check the calibration of the measuring instrument using either an internal calibrator or
a known signal level from an external signal generator.

(16)A spectrum analyzer or other instrument providing a spectral display is recommended
for preliminary radiated measurements. The frequency range may be scanned in
segments or in its entirety depending upon the rated frequency range of the
measurement antenna (see NOTE under step 5 below). Set the 6 dB bandwidth of the
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measuring instrument to 100kHz and the detector function to the peak mode. Set the
display on the measuring instrument to enable viewing of emissions in measured
frequency band. Adjust the sweep speed control so the analyzer display is calibrated.
Video filtering is not used during these tests.

NOTE:

(1)If ambient radio or TV signals are of such magnitude or spacing that emissions from the EUT may be
hidden, the scan width control can be set to 1T0MHz per division or less to identify EUT emissions. Use of
a bandwidth less than 100.kHz may be helpful.

(2)The bandwidth of the measuring instrument must be wider than the pulse repetition frequency of the
transmitted signal in order to measure its maximum peak level.

(17)Activate the EUT and the measuring instrument. If the EUT operates over a range of
frequencies, set it to one of the number of frequencies specified in section 5.11.

NOTE: These preliminary tests shall be run with the EUT powered in turn from both ac and
dc(battery)power, if the device has these capabilities, to determine which power source produces the
highest emission relative to the limit.

(18)Exercise the EUT in all modes of operation as specified in 5.4. Accessories connected
to the EUT shall be exercised independently.

(19)Use a procedure such as that contained in 5.8.1 to maximize emissions from the EUT
and note the EUT attitude, configuration, operating mode, and interconnect cable or
wire positions that produce the highest emission relative the limit. In addition,
preliminary radiated emissions testing of hand-held or body-worn devices shall include
rotation of the EUT through three orthogonal axes to determine the attitude that
produces the highest emission relative to the limit.

NOTE: A broadband antenna is recommended for preliminary scanning of radiated emissions. It will be
necessary to change to other measurement antennas during this process to cover the complete
frequency range of the test.

(20)Tune the spectrum analyzer to the next segment of the frequency spectrum to be
scanned and repeat steps 3 through 5 until the frequency range of interest has been
investigated.

Where the procuring or regulatory agency require radiated measurements with the
EUT tuned to more than one frequency, repeat steps 3 through 5 for each additional
frequency.

(21)Select the EUT attitude, configuration, operating mode, and interconnect cable or wire
positions from step 5 that product the highest emission relative to the limit to use for
final radiated measurements. Set the bandwidth and the detector function as specified
by the procuring or regulatory agency.

(22)It is recommended that the highest emission relative to the limit be remaximized per
5.8.1 before performing final measurements, even if the EUT is not moved from a
preliminary to a final radiated test site, because slight variations in cable or wire
positions may cause large variations in signal amplitude. Only slight variation in cable
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movements should be needed to remaximize the highest emission again.

NOTE: The same measurement antenna and distance should be used for remaximizing the highest
emission at the final radiated emissions test site.

(23)Place the measurement antenna at the distance from the EUT specified in the
appropriate regulations.

(24)Measure final radiated emissions from the EUT on the number of frequencies specified
in 5.11.

NOTE: It will be necessary to change to other measurement antennas during this process to cover the
complete frequency range of the test.

When average detector function limits are specified for a pulse-modulated transmitter,
the average level of emissions may be found by measuring the peak level of the
emissions and correcting them with the duty cycle as follows: (1) Turn on the
transmitter and set it to transmit the pulse train continuously. (2) Tune a spectrum
analyzer to the transmitter carrier frequency and set the spectrum analyzer resolution
bandwidth wide enough to encompass all significant spectral components. The video
bandwidth should be at least as wide as the resolution bandwidth. (3) Set the
spectrum analyzer vertical scale (amplitude) to the linear mode and the analyzer
frequency span to 0 Hz. If necessary, move the receiving antenna closer to the device
to obtain a convenient signal level. (4) Connect a storage oscilloscope to the video
output of the spectrum analyzer that is used to demodulate and detect the pulse train.
(5) Adjust the oscilloscope settings to observe the pulse train and determine the
number and width of the pulses, as well as the period of the train. (6) Adjust the
transmitter controls, jumper wires, or software to maximize the transmitted duty cycle.
(7) Measure the pulse width by determining the time difference between the two half-
voltage points on the pulse. (8)When the pulse train is not more than 100 ms,
including blanking intervals, calculate the duty cycle by averaging the sum of the
pulse widths over one complete pulse train. Alternatively, or when the pulse train
exceeds 100 ms, calculate the duty cycle by averaging the sum of the pulse widths
over the 100 ms width with the highest average value. [The duty cycle is the value of
the sum of the pulse widths in one period (or 100 ms), divided by the length of the
period (or 100 ms)]. (9) Multiply the peak-detector field strength (expressed in uV/m)
of an emission from a transmitter using pulsed modulation by the duty cycle just
measured to determine the average detector field strength of that emission for
comparison to the average detector limit. If regulations do not require radiated
measurements above 1 GHz, proceed to step 13. If radiated measurements above 1
GHz are required, an instrument capable of measuring both peak and average
detector function shall be used. Set the bandwidth of this instrument to 1 MHz and the
detector function to the peak mode.

(25)If all of the emission levels above 1 GHz as measured with the peak detector function
comply with the average limit specified by the appropriate regulations, proceed to step
13. If any of these emission levels exceed the average limit but comply with the peak
limit, proceed to step 12.

(26)Set the detector function of the measuring instrument to the average mode and
remeasure only those emissions from step 11 that complied with the peak limits but
exceeded the average limits.
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(27)Record the EUT attitude, configuration, operating mode, and cable or wire positions
used for final radiated emissions measurements. This can be done with either
diagrams or photographs.

(28)Where radiated measurements are required on an EUT on more than one operating
frequency, the report shall list the field strength measured at the fundamental
frequency, the field strength of at least the three highest harmonic or spurious
emissions relative to the limit, and the field strength of at least the three highest
restricted band emissions relative to the limit and the frequencies on which these were
observed), for each operating frequency measured.

NOTE: For the purposes of this document, spurious emissions shall include out-of-band emissions typically
associated with or generated by the modulating signal.

C. Measurements of Operating Frequency

(1) Operating frequency measurements may be made at ambient room temperature if
it is within the range of +15 to +25 °C; otherwise, an environmental temperature
chamber set for a temperature of +20 °C shall be used. If possible, an antenna should
be connected to the antenna output connector of the EUT, because use of a dummy
load could affect the output frequency of the EUT. If the EUT is equipped with or uses
an adjustable-length antenna, it should be fully extended.

(2) Supply the EUT with nominal ac voltage or install an new or fully charged battery
in the EUT. Turn the EUT on and couple its output to a frequency counter or other
frequency-measuring device of sufficient accuracy, considering the frequency
tolerance with which the EUT must comply.

NOTE: A measuring antenna connected to the measuring instrument with a suitable length of coaxial
cable may be placed near the EUT (e.g., 15 cm away) for this purpose.

Tune the EUT to any one of the number of frequencies specified in 5.11. Adjust the
location of the measurement antenna and the controls on the measuring instrument
to obtain a suitable signal level (i.e., a level that will not overload the measuring
instrument, but is strong enough to allow measurement of the operating or
fundamental frequency of the EUT). Turn the EUT on and measure the EUT
operating frequency at star-up, and two, five, and ten minutes after startup. Four
measurements in total are made.

(3) Turn the EUT off and place it inside an environmental chamber, if required, and
allow the chamber to stabilize at +20°C (approximately 30 min) before proceeding.

(4) If measurements are not required on only one operating frequency, please turn
the EUT off and allow sufficient time for it to stabilize at ambient temperature, then
repeat step (3 )with the EUT set successively to each of the additional operating
frequencies specified in 5.11.
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D. Measurements of Frequency Stability vs. Temperature

(1) Place the de-energized EUT in an environmental temperature test chamber.
Supply the EUT with nominal ac voltage or install a new or fully charged battery in the
EUT. An antenna should be connected to the antenna output connector of the EUT if
possible. Use of a dummy load could affect the output frequency of the EUT. If the
EUT is equipped with or uses an adjustable-length antenna, it should be fully
extended.

(2) Turn the EUT on and couple its output to a frequency counter or other frequency-
measuring device of sufficient accuracy, considering the frequency tolerance with
which the EUT must comply.

NOTE: An antenna connected to the measuring instrument with a suitable length of coaxial cable may
be placed near the EUT (e.g., 15 cm away) for this purpose.

Tune the EUT to one of the number of frequencies specified in 5.11 Adjust the
location of the measurement antenna and the controls on the measuring instrument
to obtain a suitable signal level (i.e., a level that will not overload the measuring
instrument, but is strong enough to allow measurement of the operating or
fundamental frequency of the EUT).

(3) Turn the EUT off and place it inside an environmental chamber set to the highest
temperature specified by the procuring or regulatory agency. For devices that are
normally operated continuously, the EUT may be energized while inside the test
chamber. For devices that have oscillator heaters, energize only the heater circuit
while the EUT is inside the chamber.

(4) Allow sufficient time (approximately 30 min) for the temperature of the chamber to
stabilize. While maintaining a constant temperature inside the environmental
chamber, turn the EUT on and measure the EUT operating frequency at startup, and
two , five, and ten minutes after startup. Four measurements in total are made.

(5) If measurements are required on only one operating frequency, proceed to step 6;
otherwise, successively tune the EUT to each of the additional operating frequencies
specified in 5.11 and repeat step 4.

(6) Repeat steps (4) and (5) with the temperature chamber set to the lowest
temperature specified by the procuring or regulatory agency. Be sure to allow the
environmental chamber temperature to stabilize before performing these
measurements.
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E. Measurements of Frequency Stability vs. Input Voltage

(1) This test may be made at ambient room temperature if it is within the range +15°C
to +25°C, otherwise, an environmental temperature test chamber set for a
temperature of +20°C shall be used. If possible, an antenna shall be connected to the
antenna output connector of the EUT, because use of a dummy load could affect the
output frequency of the EUT. If the EUT is equipped with or uses an adjustable-length
antenna, it should be fully extended.

(2) Supply the EUT with nominal ac voltage or install a new or fully charged battery in
the EUT. Turn on the EUT and couple its output to a frequency counter or other
frequency-measuring device of sufficient accuracy, considering the frequency
tolerance with which the EUT must comply.

NOTE: An antenna connected to the measuring instrument with a suitable length of coaxial cable may
be placed near the EUT(e.g., 156 cm away) for this purpose.

(3) Tune the EUT to any one of the number of frequencies specified in 5.11. Adjust
the location of the measurement antenna and the controls on the measuring
instrument to obtain a suitable signal level (i.e., a level that will not overload the
measuring instrument, but is strong enough to allow measurement of the operating or
fundamental frequency of the EUT). Turn the EUT off and place it inside an
environmental chamber, if required, and allow sufficient time (approximately 30 min)
for the chamber to stabilize at +20°C before proceeding. Turn the EUT on and
measure the EUT operating frequency at startup, and two, five, and ten minutes after
startup. Four measurements in total are made.

(4) If 5.11 requires measurements on only one operating frequency, proceed to step
5; otherwise, successively tune to the EUT to each of the additional operating
frequencies specified in 5.11 and repeat step 3.

(5) If the EUT is powered from the ac powerlines, supply it with 85% nominal ac
voltage and repeat steps (3) and (4). If the EUT is battery powered, supply it with the
rated end-point voltage.

(6) If the EUT is powered from the ac powerlines, supply it with 115% nominal ac
voltage and repeat steps (3) and (4).

F. Measurements of Occupied bandwidth

(1) Check to calibration of the measuring instrument using either and internal
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calibrator or a known signal from an external signal generator.

(2) A spectrum analyzer or other instrument providing a spectral display is
recommended for these measurements. Video filtering is not used during occupied
bandwidth tests.

NOTE: The bandwidth of the measuring instrument should be small when compared with the maximum
allowed bandwidth in order to accurately measure the bandwidth of the transmitter with respect to the
limit. Too small of a bandwidth would result in inappropriate measurements in certain cases; therefore, the
measuring bandwidth shall be set to a value greater than 5% of the allowed bandwidth. If no
specifications for emission bandwidth are given, may use the following guidelines for reference:

Fundamental Minimum Instrument
Frequency Bandwidth (kHz)
Measured (MHz)
0.009 to 30 1
30 to 1000 10
1000 to 4000 100

(3) Supply the EUT with nominal ac voltage or install a new or fully charged battery in
the EUT. Turn on the EUT and set it to anyone convenient frequency within its
operating range. Set a reference level on the measuring instrument equal to the
specified bandwidth or —26 dB. Adjust the instrument resolution bandwidth, sweep
rate, and frequency scan with consideration to the frequencies used for modulation,
so that the display is calibrated.

(4) Apply modulation signal(s) as specified in 5.15 and measure the frequencies of
the modulated signal from the EUT where it is the specified number of dB below the
reference level set in step 3. This is the occupied bandwidth. The measured result
may be done with plotted graphs or photographs of the measuring instrument display.

G. Measurements of Input Power

(1) If possible, connect an antenna to the output terminals of the EUT because use of
a dummy load could affect the output frequency of the EUT. If the EUT is equipped
with or uses an adjustable-length antenna, it should be fully extended.

(2) Supply the EUT with nominal ac voltage or install a new or fully charged battery in
the EUT. Typical modulation shall be applied to the EUT during these tests.

(3) Turn the EUT on and tune it to any one convenient frequency specified in 5.11.
For measurement of the input power to the final RF stage, while varying the input
modulation sources, measure the voltage at the supply to the final RF stage of the
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EUT, and the current in to that stage, using a dc voltmeter and ammeter of
appropriate ranges respectively. The input power to the final RF stage is the product
of these values. For input power measurements on an intentional radiator, use a
voltmeter and ammeter and measure, as appropriate, either the ac or dc voltage and
current at the ac power cord or battery input terminals of the intentional radiator.
Again, the input power is the product of these values.

H. Measurement of Effective Radiated Power (ERP)

. Setup the configuration as radiated emissions test.

. Set the RBW of measurement instrument in accordance to Section 5.14.2 and VBW no
less than RBW. Adjust the instrument for each frequency measured with frequency
span enough to capture the emission measured.

. Rise or lower the search (receiving) antenna over a height from 1 to 4 meters in
horizontally polarized orientation. Position the search antenna at the highness when the
highest value is indicated on the measurement instrument, then turn the EUT on test
table over a range from 0° to 360°. Record the highest value indicated on instrument as
reference level.

. Repeat step 3 until all frequencies need to be measured were complete.

. Repeat step 4 with search antenna in vertical polarized orientations.

. Replace the EUT with a transmitting antenna (tuned dipole antenna for frequency no
more than 1GHz and horn antenna for frequency above 1 GHz) in horizontally polarized
orientation and as the same polarized orientation with search antenna. Connect the
tuned dipole antenna to a standard signal generator (SG). Tune SG to the frequency
obtained from above steps as well as set SG at an appropriate output level. Rise and
lower the search antenna to get the highest value on the measurement instrument, and
then hold this position. Adjust the SG output to get an identical value derived from step
3 on measurement instrument. Record this value for result calculated.

. Repeat step 6 until all frequencies need to be measured were complete.

. Repeat step 7 with both transmitting antenna and search antenna in vertical polarized
orientations.

. If the antenna gain of EUT relative to dipole antenna (or isotropic antenna) is known,
then the ERP (or EIRP) can be derived from the product of conducted output power at
antenna terminal and the antenna gain.
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Appendix 2

Guidance on Measurements for Direct Sequence Spread Spectrum Systems

Bandwidth

Make the measurement with the spectrum analyzer’s resolution bandwidth (RBW) =100
kHz and video bandwidth >= RBW. In order to make an accurate measurement, set the
span >> RBW.

Peak Output Power:

This is a RF conducted test. Use a direct connection between the antenna port of the
transmitter and measurement instrument, through suitable attenuation. Set the RBW >
6dB bandwidth of the emission or use a peak power meter.

Spurious emissions:
The following tests are required:

(1)RF antenna conducted test: Set RBW=100kHz, Video bandwidth (VBW)>RBW, scan
up through 10th harmonic. All harmonics/spurious must be at least 20 dB down from the
highest emission level within the authorized band as measured with a 100 kHz RBW.

(2)Radiated emission test: Applies to harmonics/spurs that fall in the restricted bands
listed in Section 2.7.The maximum permitted average field strength is listed in section 2.8.
A pre-amp (and possibly a high-pass filter) is necessary for this measurement. For
measurements above 1GHz, set RBW=1MHz, VBW = 10 Hz, Sweep: Auto. If the
emission is pulsed modulation, modify the device for continuous operation, use the setting
as shown above, then correct the reading by subtracting the peak-average correction
factor. Calculation of the factor please see Section 5.14.3.

Power spectral density:

Use a direct connection between the antenna port of the transmitter and measurement
instrument, through suitable attenuation. Locate and zoom in on emission peak(s) within
the pass band. Set RBW=3KHz, VBW>RBW, sweep = (SPAN/3 kHz). The peak level
measured must no greater than +8dBm. If devices with spectrum line spacing equal to or
less man 3kHz, the resolution bandwidth must be reduced below 3kHz until the individual
lines in the spectrum are greater than 3kHz. The measurement data must then be
normalized to 3kHz by summing the power of all the individual spectral lines within a 3kHz
band to determine compliance.
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ALTERNATIVE TEST PROCEDURES

If antenna conducted tests cannot be performed on this device, radiated tests to show
compliance with the various conducted requirements of Section 3.10.1 are acceptable. As
stated previously, a pre-amp must be used in making the following measurements.

(1) Calculate the transmitter’s peak power using the following equation:

V30PG
d

E =

Where:

E = the measured maximum field strength in V/m utilizing the widest RBW.
G = the numeric gain of the transmitting antenna over an isotropic radiator.
d = the distance in meters from which the field strength was measured.

p = the power in watts for which you are solving:

2
p_ (Ed)
30G

(2) Measure the power spectral density as follows:

a. Tune the analyzer to the highest point of the maximized fundamental emission. Reset
the analyzer to a RBW = 3kHz, VBW > RBW, span = 300kHz, sweep = 100 seconds.

b. From the peak level obtained, derive the field strength, E. Using equations shown
above, calculate a power level for comparison to the +8dBm limit.
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Appendix 3

Guidance on Measurements for Frequency Hopping Spread Spectrum Systems

Carrier Frequency Separation:

The EUT must have its hopping function enabled. Use the following spectrum analyzer
settings:

Span = wide enough to capture the peaks of two adjacent channels » Resolution
Bandwidth (RBW) = 1% of the span > Video (or Average) Bandwidth (VBW) 2

RBW > Sweep = auto > Detector function = peak, Trace = max hold.

Use the marker-delta function to determine the separation between the peaks of the
adjacent channels.

Number of Hopping Frequencies

The EUT must have its hopping function enabled. Use the following spectrum analyzer
settings:

Span = the frequency band of operation, RBW = 1% of the span, VBW = RBW, Sweep =
auto, Detector function = peak, Trace = max hold.

Time of Occupancy (Dwell Time)

The EUT must have its hopping function enabled. Use the following spectrum analyzer
settings:

Span = zero span, centered on a hopping channel, RBW =1 MHz, VBW = RBW, Sweep =
as necessary to capture the entire dwell time per hopping channel, Detector function =
peak, Trace = max hold.

Use the marker-delta function to determine the dwell time. If this value varies with different
modes of operation, repeat this test for each variation.

20 dB Bandwidth

Use the following spectrum analyzer settings:

Span = approximately 2 to 3 times the 20 dB bandwidth, centered on a hopping channel,
RBW = 1% of the 20 dB bandwidth, VBW = RBW, Sweep = auto, Detector function =
peak, Trace = max hold.

The EUT should be transmitting at its maximum data rate. Use the marker-to-peak
function to set the marker to the peak of the emission. Use the marker-delta function to
measure 20 dB down bandwidth of the emission. If this value varies with different modes
of operation, repeat this test for each variation.

Peak Output Power
Use the following spectrum analyzer settings:
Span = approximately 5 times the 20 dB bandwidth, centered on a hopping channel, RBW
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> the 20 dB bandwidth of the emission being measured, VBW = RBW, Sweep = auto,
Detector function = peak, Trace = max hold.

Use the marker-to-peak function to set the marker to the peak of the emission. The
indicated level is the peak output power. Please note above regarding external attenuation
and cable loss.

Band-edge Compliance of RF Conducted Emissions

Use the following spectrum analyzer settings:

Span = wide enough to capture the peak level of the emission operating on the channel
closest to the band edge, as well as any modulation products which fall outside of the
authorized band of operation, RBW = 1% of the span, VBW = RBW, Sweep = auto,
Detector function = peak, Trace = max hold.

Set the marker on the emission at the band edge, or on the highest modulation product
outside of the band if this level is greater than that at the band edge. Enable the marker-
delta function, then use the marker-to-peak function to move the marker to the peak of the
in-band emission. The marker-delta value now displayed must comply with the specified
limit.

Now, using the same instrument settings, enable the hopping function of the EUT. Follow
the same procedure listed above to determine if any spurious emissions caused by the
hopping function also comply with the specified limit.

Spurious RF Conducted Emissions

Use the following spectrum analyzer settings:

Span = wide enough to capture the peak level of the in-band emission and all spurious
emissions from the lowest frequency generated in the EUT up through the 10th harmonic.
Typically, several plots are required to cover this entire span. RBW = 100 kHz, VBW =
RBW, Sweep = auto, Detector function = peak, Trace = max hold.

Set the marker on the peak of any spurious emission recorded. The level displayed must
comply with the specified limit.

Spurious Radiated Emissions

This test is required for any spurious emission or modulation product that falls in a
Restricted Band, as defined in Section 2.7. It must be performed with the highest gain of
each type of antenna proposed for use with the EUT. Use the following spectrum analyzer
settings:

Span = wide enough to fully capture the emission being measured, RBW =1 MHz for f = 1
GHz, 100 kHz for f < 1 GHz, VBW = RBW, Sweep = auto, Detector function = peak, Trace
= max hold.

Follow the guidelines in Appendix 1 with respect to maximizing the emission. A pre-amp
and a high pass filter may be required for this test, in order to provide the measuring
system with sufficient sensitivity. The peak reading of the emission, after being corrected
by the antenna factor, cable loss, pre-amp gain, etc., is the peak field strength, which must
comply with the limit specified in Section 5.14.2.

Now set the VBW to 10 Hz, while maintaining all of the other instrument settings. This
peak level, once corrected, must comply with the limit specified in Section 2.8. If the dwell
time per channel of the hopping signal is less than 100 ms, then the reading obtained with
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the 10 Hz VBW may be further adjusted by a “duty cycle correction factor”, in an effort to
demonstrate compliance with Section 2.8 limit.

ALTERNATIVE TEST PROCEDURES

TR RIS

If antenna conducted tests cannot be performed on this device, radiated tests to show
compliance with the peak output power limit specified in Section 3.10.1(2) and the
spurious RF conducted emission limit specified in Section 3.10.1(4) are acceptable. As
stated previously, a pre-amp, and, probably, a high pass filter, are required for the
following measurements.

(1) Calculate the transmitter's peak power using the following equation:

V30PG
d

E =

Where:
E = the measured maximum fundamental field strength in V/m.
G = the numeric gain of the transmitting antenna with reference to an isotropic
radiator.
d = the distance in meters from which the field strength was measured.
P = the power in watts for which you are solving:

2
p=ED”
30G

(2) To demonstrate compliance with the spurious RF conducted emission requirement of
Section 3.10.1(4), use the following spectrum analyzer settings:
Span = wide enough to fully capture the emission being measured, RBW = 100 kHz,
VBW = RBW, Sweep = auto, Detector function = peak, Trace = max hold.
Measure the field strength of both the fundamental emission and all spurious
emissions with these settings. The measured field strength of all spurious emissions
must be below the measured field strength of the fundamental emission by the amount
specified in 3.10.1(4). This is only applied on spurious emissions not fall in restricted
band.

Marker-Delta Method

In making radiated band-edge measurements, there can be a problem obtaining
meaningful data since a measurement instrument that is tuned to a band-edge frequency
may also capture some in-band signals when using the resolution bandwidth (RBW)
required by measurement procedure in Chapter 5. In an effort to compensate for this
problem, the following technique is for determining band-edge compliance.

(1) Perform an in-band field strength measurement of the fundamental emission using the

RBW and detector function required by Section 5.14 for the frequency being measured.
For transmitters operating above 1 GHz, use a 1 MHz RBW, a 1 MHz VBW, and a peak
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detector. Repeat the measurement with an average detector (i.e., 1 MHz RBW with 10 Hz
VBW).

Note: For pulsed emissions, other factors must be included. Also, please note that radiated measurements of
the fundamental emission of a transmitter operating under 3.10.1 are not normally required, but they are
necessary in connection with this procedure.

(2) Choose a spectrum analyzer span that encompasses both the peak of the
fundamental emission and the band-edge emission under investigation. Set the analyzer
RBW to 1% of the total span (but never less than 30 kHz) with a video bandwidth equal to
or greater than the RBW. Record the peak levels of the fundamental emission and the
relevant band-edge emission. Observe the stored trace and measure the amplitude delta
between the peak of the fundamental and the peak of the band-edge emission. This is
only a relative measurement to determine the amount by which the emission drops at the
band-edge relative to the highest fundamental emission level.

(3) Subtract the delta measured in step (2) from the field strengths measured in step (1).
The resultant field strengths are then used to determine band-edge compliance as
required by Section 2.7.

(4) The above "delta" measurement technique may be used for measuring emissions that

are up to two "standard" bandwidths away from the band-edge, where a "standard"
bandwidth is the bandwidth specified by Section 5.14 for the frequency being measured.
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