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SUMMARY

In recent years, there have been tremendous increases in the fields of
radio-communication services and equipments. These changes require the
well-organized  law systems and  technical  regulations for  the
radio-communication services and equipments, in order to protect the rights and
interests of the radio-communication networks and users.

This study describes all the national and international activities for improving
the law systems and technical regulations of the short range
radio-communication devices(SRDs) in the worldwide level.

Firstly, Korean lawful systems and technical regulations for the short range
radio-communication devices(SRDs), which were newly developed or modified
in this year, will be explained. This year, we newly developed technical
regulations for the object sensing radio equipments in 10 (z band. The
frequency bands and technical regulations of the equipments were similar to
those of EU and USA for global harmonization. On the other hands, we
amended the technical regulations for the equipments for the 900MHz RFID,
the wireless microphone, toy remote control, etc.

Secondly, according to the amendment of "the Radio Waves Act", we
amended "the Conformity Assessment Method for the Type Approval and Type
Registration". This regulation is to set the testing methods and procedures for
the broadcasting and radio-communications equipments.

Thirdly, the international activities in the fields of worldwide spectrum
managements and frequency harmonization will be described. We attended the
international meeting of ITU-R Study Group 1 held in Geneva, Swiss, during
14 June ~ 29 June 2008. At this meeting, 6 contributions which proposed
amendments of ITU-R recommendation SM.329, SM.1138, SM.1538, ectc, were
submitted and reflected. On the other hands, We attended the 5'th meeting of
APT Wireless Forum(AWF) held in Macao, China, during 26 August ~ 29

August 2008. The meeting of AWF covers the spectrum harmonization and the



various aspects of emerging wireless systems to meet the upcoming digital
convergence era for the Asia-Pacific region. At the 5'th AWF meeting, we
proposed and reflected 4 contributions for the promotions of Asia-Pacific
region's spectrum harmonization and co-works.

We hope the results of work are to be the basis for the improvements in

fields of Korea radio-communication regulations and equipments.
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stal gl EE WAe % 2-1-10% 2o
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IEEE 802154 =%7] WZAS AHHMH, 868/915MHz W HoA= BPSKE
245GHz " 9o A= O-QPSKE AH&-3tES Hof AU, 802.154be] 14
=0l o)A 868/915MHz ol = 250kbpse] L 2517 95+
O-QPSK$} PSSS(Parallel Sequence Spread Spectrum) 415 Option 11422

AMEA F74skaH.

A0
= =

¥ 2-1-10 IEEE 802.15.4, 802.15.4b%] F34 < 2 Holg AL E
PHY Frequency S?read|ng Parameters | Data Parameters
(MHz) Band(MHz) |Chip rate . |Bit rate| Symbol rate
(kchip/s) Modulation (kb/s) | (ksymbol/s) Symbols
868~868.6 300 BPSK 20 20 Binary
868/915 :
902~928 600 BPSK 40 40 Binary
868/915 868~868.6 440 PSSS 206.25 13.75 15-ary
alternate 902~928 1600 PSSS 250 50 5-ary
868/915 868~868.6 400 0-QPSK 100 25 16-ary
alternate 902~928 1000 0-QPSK 250 62.5 16-ary
2450 2400~2483.5 2000 0-QPSK 250 62.5 16-ary
3) IEEE 802.15.4c¢ PHY 7=
IEEE 802.15.4cv= =9 PAN 71AS =93he XFOZ USN Fdb

e AHRE 314~316MHz, 430~434MHz,

oz Agd %
oz wle] Aol B 3
AAEE FAH k.

&= E 250kbps7tA] A|F3dh= qFEe] At Fol
o 54& vl

iz
=

]

e
=
E

jus

O-QPSK®] F71A] o] gk o]
Yert it

AT},

O]l—;
AR

9 779~787MHzt] 7} USN-&-

o] ZF A 779~787MHz ti el A
10w, 315Mz9} 430MHzE 400kHzo] th S

7o USN 34 432

4% 2MHz

XH vl 7]_

SEEEIEE

Ath AA MPSKe}

g Aol

& 2-1-119]
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3 2-1-11 IEEE 802.15.4c Chinese WPAN A¢t 72 EA4 vlw
Parameter MPSK O-QPSK
Modulation MPSK(16pt) O-QPSK
Data Rate 250kb/s 250kb/s
Chip Rate 1Mc/s 1Mc/s
PN Code Length 16 16
PN Codes Non-Integer Non-Integer
Sys2Sysm Cyc. Shift 1Chip 2Chips
PER(AWGN) Same Same
Crest Factor ~2.87dB ~1dB
Meets —36dBm Ves Ves
(Out-of-band Rejection)
Flat Fading Perf. Same Same
Provides common sync,
modulation % chiping Seq. No Yes
Across 700, 800&900MHz

QPSK«]

o

—_

>

-

> N, ol _ll-t:l
¥ rr e
W, o2 ol:o

Ul

>

factor=

)21 PSD A

ol

o o M
lo

it

EN

A7) HBm]

PS5

_,d
DI

B 100KH:

3% 71£9] IEEE 802.15.42] O-QPSK<e} H]$=3tyt z1E o<
, -36dBm ©]3}d] EQ8¥WAL A4S BrF7] 98t half-sine ZH
K33l raised cosine ZEE AME$T= Flolt. o]# A ZH
}l——rLQOﬂ et 159 Hsl(1dBRE =9 Wshrt A
w3 802.154% ttEA PN ZE=E A7) old
st st o 1¥™ 2-1-118 H2~ A HH 9 roll-off
Aol wel FXE EAoA F Wyt TS ¢ N

PN
= E T }}\—J——
sidelobe #|®o] ZlolH S & 4= 3

=

Aol

ol
L
X
ol
—|_I
o 1

(

N
+r
ot
.ﬂ

(o0
]

Fower Spectrum with 100 KHz resolution BW, 0 dBm Te-power
T

0QFSK-RC-0.5
OQPEK-RC-0.8
OQFSK-RC-1.0

—— 0GPsk:

OOFSK-RC-0.5
OQPSK-RE-0.8
©| — 0QPSK-RC-1.0

OQPSK-SIN
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4) 1EEE 802.15.4d 7|&

IEEE 802.15.4d< Japanese PAN 714& =93l T2 AA 2719
PHY 4ol At=i Jd A HA AP Oki AbollA] A|FgE w2
£9] USN 7]&©°] Spread Spectrum= A}&3Hd] Hb
100kbit/sE IHHE HAFst= WHS A& 25 WA& BT=0.5
Gaussian ZEE A}&3t1 HZA47) 19 GFSK WHERE Al&35t] A4
HE2 400kHzZ AT F HA AP Yokogawaol A Akt w
© 2 600kHzE= 7]1F2] 200kHz A 37| E FolA AF&3l+= DSSS-BPSK
210 2 Bit ratex= 20kbps©]il Chip rate™ 300kchip/sZ ¥ BPSK<}
Abskal, 400kHzoll A4 spreading§l©o]l 100kbpsE GFSKZ 1t 2 A &F3she=
< AEsta gk

USNE 93t Fa4zs 18 21129 #Zo] 0dBm
950.8~955.8MHz ™S, 10mW7HA  1Edo]  F8E
954.0~955.0MHz7} €t} Ad t9F& 200kHzE 1158 45 2
NS AQetd 4 Ad, 1ImW A& REx= 24719 AdS 3-8t ok

USN A3 e A=He F/HE 383t7] ¥t RFIDS #2o] 72 o]
AN TFAHS FEsta = 10msecs et A3 71Fg o] -75dBm ©] 3}
olm, AEA FAl 1% o|stE HF3tal 100msec °o]F FAAHES A&
&3 Qi) o]& RFID A&8 RE=9} §AFSIA|TE RFID9e] 7HHS 987
9)sle] RFID 7|& #WHETH 10dBm S oz B Aoz Bl

_|_4

ol
o
£
=
s
o
o

lo

~E 1 00k

, EEEEEREEEEEXEYET
S5 100k Ly o 4

-39k 00kHE

~ 95, 2|95 4§ 6[H1 6
o1 00kt T N H o Lohl) Cof) (chB) (e« © gkt

O 2-1-12 X9 LR-WPAN F34 tj ¥
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o) =£9] USN F342ZE 902~928MHz 2 2.4~2.4835GHzS] ISM Ut & o] o]

al >
A=s AT F Jde vlert FATe #3 A0 FCC CFR47

ZgstH, o] el maw fuyete] §xE ¥4 s @
4o =7 Exd 4 A5 glol AFEol AT F 3
S 3t A|2Eo) tiafA 7)<8ta Y Part 152479 7|& ¥

=92 Hol 1W, 6dB 9 F-2 500kHz ©]F o2 71783

ATh EQHAE FCC part 15.2099) Ao 1ew, 216~960MHzol| A]

-49.2dBm EIRP/100kHz, 1~12.5GHz| A+ -41.2dBm EIRP/1MHzZ 17

o] 9lth. Part 15247 & 902-928MHz 9] 7|&7|FL oS Bt}
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P Section 15.2092] Radiated emission limits & <]
- U2 oA 53] HYH A ke A5 oldle] A wEA Hol e

Section 15.109 Radiated emission linmts.

(a) Except for Class A digital devices, the field strength of radiated enussions from nnintentional
rachators at a distance of 3 meters shall not exceed the following values:

Frequency of Emmission Field Strength
(MHz) (microvolts/meter)
30-388 100
88 -216 150
216 - 960 200
Above 960 500

Section 15.209 Radiated enussion limits. general requirements.

(a) Except as provided elsewhere in this Subpart, the emissions from an intentional radiator shall
not exceed the field strength levels specified in the following table:

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)

(0.009 - 0.490 2400/F(kHz) 300

0.490 - 1.705 24000/F (kHz) 30

1.705-300 30 30

30-88 100 ** 3

88 - 216 150 ** 3

216 - 960 200 ** 3

Above 960 500 3

P Section 15247 : Operation within the bands 902-928MHz,
2400-2483.5MHz, 5725-5875MHz

P 902-928MHz W FellA FHS AM&3st= 71719 24 714
- Section 15.247(a)-(i) & 15.247(b)

*i'd 20dB BW < 250kHz | xi{'2 20dB BW > 250kHz
Hopping#h'd 507K of4&t 2574 o|&f
FutrE Yo wAIZE 10= 3¢t 04= 10x =¢t 04=
Max duty cycle 2% 4%
Output power 1w 0.25W
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> 902-928MHz thejol A tIAEMEE AHgshE 71719 $Aa 73
- Section 15.247(a)-(2)
— DSSS, OFDM W4 : #j'd 9] 6dB th &3] 500kHz°]"d
- Section 15.247(b)-(2)
— Hg&=d Ag 1w

p <tElL o5 %24 [Section 15.247(b)(4)]
- QHEY o] 52 6dBiE
- 6dBiZ zaJJro}L 75

P Out of band®lA19] radio power 77 [Section 15.247(d)]
- e W : 100kHz tf & F A4 20dB ©] s}
-9 9] : Part 15.209 14

P Oxg HE 77| AHUE 7 [Section 15.247(e)]
-PSD : Ht 8dBm/3kHz

> FH 43 dA" dxzlAdS g 7)7]e] B3k A [Section
15.247(f)]
- FH W45 o8 4% Ad A "7 H 04sec 7IE A&
- gAE WE Uag o] 88 4 PSD 8dBm/3kHz 7% A&

P The incorporation of intelligence & coordination [Section 15.247(h)]
- LBT &9 Hd397= 38

P Section 15249 : Operation within the bands 902-928MHz,
p
2400-2483.5MHz, 5725-5875MHz, and 24.0-24.25MHz
(a) field strength of emissions from intentional radiators (ISM tH 9] Z2717)
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Fundamental Field Strength Field Strength

Frequency of Fundamental of Harmonics
(millivolts/meter) (microvolts/meter)

902 - 928 MHz 50 500

2400 - 2483.5 MHz 50 500

5725 - 5875 MHz 50 500

24.0-24725 GHz 250 2500

- narrowband operation of up to ImW ERP (if wideband, then ImW
per 100kHz below 1000MHz, and 1mW/MHz above 1000MHz)

%%‘% 1998\ ¥ ETSI (European Telecommunication Standard

3 lom, ETSIAE fd WY UESHT 9 A8

gk e vEEES AAS AY. 24GHz ISM

o & of] A z‘sgqqoq F2S 3= Al&H"He] dYisiAd=  CEPT  ERC

Recommendation 70-03ES WE%2 Hu3aa a1, o] oA AHANEH

b o2 FAShe Aol tisiAE ETS 300 328 742 WErE F

o] At} 868MHz o] A% ERC Recommendation 70-03EE wh=1,

non-specific SRDY ¢, £41&82 25mW ©]3d}, duty cycle2 1% °©]3t=

TS A BT = 868MHz oA += -30dBm EIRP/100kHz,
24GHz ¥+ -30dBm EIRP/1IMHzE A= o] At}

3) &

JESe iy}t mRZIAE ISMUI 9] ABA| G &35 wE ol
868MHz % 915MHz W 9-& v&| 7} Ao 2 o] x| ¢t} A
a9 2-1-1201 A 9} o] FHZo USNS #3F 32 900MHz 9 S &%
5 Oﬂ:uﬂ 0dBm &% 7]F 9 =2 950.8~955.8MHz ¢ 5MHz <, 10mW7t
A a1=Ho| JLEHE FIHFEE 9542~9548MHz7} Ho} =g tﬂoﬂi—o—
200kHzE I1EE€L2 45 ¥ 85 et dS A Qsta 470 Ad, 1mW A=

J8

—lN
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]

N[

= 24709 e 85t vk o] = RFID F3 e HA
E== Hof

2.4GHz EHOU A5E v AR 5 259 FA712 ¥
2 1SS Wolop AREE 4= 9lom, ARIB STD-T66 (Second Generation
Low Power Data Communication System/ Wireless LAN System)ol] ©] 3%t
TS 27 Hojdet o] F4o a2 8L 10mW/IMHzZE 74 5 o
AL, B8 WAbE tgFo] VeH o A & ot -16.02 dBmeo] 54(2387~240
MHz, 2483~2496.5 MHz), -26.02 dBm (f < 2387 MHz, f > 2496.5 MHz)©| &}
2 A vk

900MHz th<je] 7|s7]Eol ] Sold H2 g F< 3709 d&d Aa7t
] 31&3kar o] H) 600kHz7HA] A& = =2 3 Holuh, 19 2-1-13
J o] 900MHz WPAN Al'd w23 & HAFEh S35 ’SJJQ—S’_iP: et
o} 5L 20ppme 7IFL R Sta Qo FA17)9 AFE el ® 2-1-12
o} o] Askar Ut
s7|FNA= FAstE e H9Fs B A&Fo] Histal e ALE
T SI=5 7rgskal Atk 10msec ©] 7H 2] o] AlAdstoiof s, FHe]of Al
71% @2 75dBmeltt. 71 #d o] e A2t §lof, = Ad= A
Al=Flo] glom HFo]l AlFHE=H 12 olstm HAF3 100msec?]
== 5o 9t 3 Duty Cycle©] 10% ©]3}Q] FHEL2 FEZE]
2 128usec & ANl o] A4S AL ©] -F 100msec ©]stE H o] H
453 T 100mseco]d BFE=E H o] St} Duty cycleo] 0.1% ©]3k<]
BlE2 S=2E°] A9 fleEz o] A4S A ¥t HE=F 173
A AAE e ¥ 2-1-140] YERY A

2o W

oH S

N

r1o
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i)

>
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2oox O o> ot
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dBm/100kHz {200k | 200 kHz 200kHz|

g 10 fremmmmmemgmem e ;-----;-----r---------i- ----------- s adjacent channel power
E : Lo : ; legs than -26dBm
gy O[T —y
é% -20 ’”"""4; 77777777 :"74;"7 \ I/ -39dBm/100kHz
gg 30 __ ________ __TL , _/ { [f-fc| = 200+100x{n-1) )
a0 [t Nt
50 ——————— > kHz
fe-200 ¢ foo ) fe+200
Lower ad_jacent/“,»—’: ﬂ—-h\‘ Upper adjacent
unit channel unit channel
9 2-1-13 Y] 900MHz WPAN Al'd vl~=
3 2-1-12 € ¥E2] 951~956MHz WPAN Spurious 712
Frequency Spurious limit
f<1000MHz (except 710MHz<f<960MHz) -36dBm/100kHz
710MHz<f<945MHz -55dBm/100kHz
945MHz<f<950MHz -55dBm/100kHz
950MHz<f<956MHz -39dBm/100kHz
956MHz<f <958MHz -55dBm/100kHz
958MHz<f<960MHz -58dBm/100kHz
1GHz<f(except 1885.5MHz<f<1919.6MHz) -30dBm/100kHz
1885.5MHz<f<1919.6MHz -55dBm/100kHz

<Carrier Sense 10ms>
CS 10ms CS 10ms

D¢
Cease \\‘

1 10
al
I571IIA IOV UL TITUTT

<Carrier Sense 128us>

CS 128us CS 128us
™
+ DutyCyclel10% or less
Cease

<No Carrier Sense>

X
+ DutyCycle0.1% or less
Cease

a9 2-1-14 YE-9] Carrier Sense 7|+
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¥ 2-1-16914AH RFID A|&Flo] Z# S AFshe T3 GANA
WPAN AJ2¥lo] 128usec &<t 7H2lo] AdE 4% RFID Al&H S 74z o
ALE = fle B7F s o] 7% WPAN #Z& RFID s =
= At RFID A =819) -5 2lH 8] AF o= &9 vhsto] g1
AT Vo= Az AZIZE vl veksith b fH o] U A Al
A WPAN AJ=do] B9 SHET Z A9 HIE dAsA Rate
BE BAY F# Aok ol EAE Aty M= ot AupbA
4 A7 A ojoF gt

BFID Licensad SUFIRD BEID T ishe-T irerepd S ETRD BEID T icemse-sogpye 10ndll

W ] s Evperpt

g

[=H 12

AE D

P % P PN S
ES ESPS PN PSP P PP

AED

LED

A E D

ABD

PSS S SN e B PSS B S P B RS

slzlzl=|z]z]=|=|

* ]I

LED

A E D

0 21

ABD

LB D

]|

AED

ABD

A: Camer Sense Sms (@ -74dBm|
T duration 4 5 max
wit Caase-TX 30ms
B: Mo Canier Sense
Mo TX duration Centrol

A: CammierSense 1 (ms/a-64dBm|
T dwration 1 5 max
wit Cease-TH 100ms

|A: Camier Sense 5ms a) -74dBm|
T duration 4 s max
wit Cezse-TH 50ms

A: Carmier Sensel(ms(@-75dBm)|
T duration 1 5 max
wi't Cease-TH 100ms

Y 2-1-15 2] RFIDS} WPAN 7]%7|F

Passive tag systems
More than 10ms
—>

Duration is usually much longer than 128us.
—>

W CarrerSense 10ms (@ -75dBm
Tx duration 1 5 max
wit Cease-TH 100ms
B: CanerSense 128us
@ -75dBm
Dty Batio Contrel 10%
Tx duration 100ms max
wit Ceaze-TH 100ms
: Mo Camer Sense
Dty Ratie Contrel 0.1%
TZ duration 100ms max

wit Cease-TH 100ms

H] ol

Carrier

Sense frame

frame

WPAN systems  Cannot SenseT I

Short Carrier Sense

frame

Less than 1sec — time
interference

—>

128us

29 2-1-16 YE-2] Carrier sense problem

time
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1) T=

Z2o| Sub-GHz We USN Fu¢ tidsS Awr™E  314~316MHz,
430~434MHz, 2 779~787MHzt7} USN®o 2 Al8-= 3

779~787MHz ¢ A9 2MHz Ad 7t2do= 47114 Ado
™, 315Mz¢} 430MHz= 400kHzS] theES 7HAEE 850 Utk 1 Fol

AR 3
A HgZe] Ya AupEAdo] 93t g BAol ‘e%% tejo] 779~787MHz
WY 2HEY wiiae 921178 2o, EQWAbd gk S

3 2-1-133} 20| -36dBm/100kHzZE HA3HA FA = o] k= Holth

f,-1.2MHz f. f+12MHz
Frequency

a9 2-1-17 =29 779~787MHz S U PSD

E 2-1-13 &39] 779~787MHz W< & A} 712

Frequency Range Limit during operation Limit in standby
30MHz ~ 1GHz -36dBm/100kHz -47dBm/100kHz

FT=9 USN 3 d8<

S 173ty H) HELSEZE 250kbps7t A Al w
star gl=d Fuhad WPAN F4

¥ 2-1-14 IEEE 802.15.4c Chinese WPAN A} 32

PHY Frequency Spreading Parameters Data Parameters
Band Chip rate Bit rate | Symbol rate
(MHz) P - y
(MH2) | (kchip/s) Modulation (kbjs) | (ksymbol/s)
315 314~316 200 MPSK or O-QPSK 50 12.5
430 430~434 200 MPSK or O-QPSK 50 12.5
780 779~787 1000 MPSK or O-QPSK 250 62.5
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F39] USN 3= Balx ¢899 USN 71&71& A Fasior & W
&2 2MHz® t9E7} 36dBme WY ¢ EQWAE 4S fEAE
IEEE 802.154 4 % 3t=9o9 AZES AHstA 7] 98] whe
half-sine 2E& A& 4 glom, e 545 434 3siof stve

Aol
3. 900MHz RFID/USN S35 A &4 € 7&7]|+ NA

7. RFID F3E AW E A3 Bitg 4

Bagde BAs7] Y938te] ETRIONA Al EH )AL F3591n A+4L
A =A3ste AFAE BEAM5AUT.
XXX
F 3
A | z
<+ » 12MHz =
RFID
gxX 9xX po—— -

Channel Spacing

19 2-1-18 WCDMA$} RFID Fut4 &3}

QML & WCDMA 7} ted sHe] wZ xS miAstry] 93k
Jd&o 2 9 2-1-18% 2L Fug wix] S o4ty WCDMA<}
RFIDA] 28 1831 WCDMA$ FAutol=9 B3 dS &8t F
A wlo]=et WCDMA A]ZElite] BEthed A=S 9lsle] WCDMA w77} &
Auto]z FAle) miX= 7] 93 F4d mho]=27F WCDMA 7 |A=¢] w|X]= 11
BFE ST vRVEAE RFID AlZ~H 7} WCDMAQH Hodld &S
213ted RFID 257} WCDMA 71A=dl vxE= 7+ 9
@d7)7F REID 27 2L $4he viXe 1 93
A"l FEgrHe Iy VeSS IUE AL
gdevge U 71& 71$% 3GPP 14S Fadte &

o°“



)

A 2 1 FMAH| 7|=7|E i

m|>|
il

1) WCDMAS$} RFIDZ Rty &

S|
o

7}) WCDMA(2%)7} RFID| Pl X & 7HA

of
o
i

a9 2118 AE FaF FA(ApS S7F AI7IHEA, REID #El7] $4]
o) & Z(200kHz)ol 54151 WCDMA ©27]19] 7+ 259 Z7]S A 2bs
o RFID A|£=H9] &-& 1H4 #HES A7) 7] fste] Fr714 o2 dupyt
9] o]Fo] HQ3A A= dle] I 2-1-159] YERNATH olw] WCDMA
G7)e] $41 FEL 0dBmoE 53ttt 4bE WH-2 ol e} A &EEH]
AT}

¥ 2-1-15 F95 Al 12 FQ o] E<WCDMA MS = 0dBm>

offset(MHz), A 7 dBc/1MHz dBm/200kHz o] A% (dB)
1 -33.5 -40.5 445
3 -35.5 -42.5 425
5 -37.5 -44.5 40.5
6 -47.5 -54.5 30.5

% olAx = 7Hd5A A (dBm) + HEEA SHE Y o] 5(dBi)
S|4 7] el ©]5(dBi) -(31-8-7H4d 9 E (dB))
-40.5dBm + 0dBi + 6dBi - (-70 - 9) = 44.5dB

=+

1) RFID7} WCDMA 71X o] ml A& HY 9% £4

RFIDA| =¥ ol] 2]t WCDMA 71X =ol W 1 9% 7l 71549
RFID &2 3AF el AA 2AL Al gs vfg o2 WCDMA 7]A] =9
e FA B AT F e ol4EE Tkt RFID A]*Ed & T4
T E5H o 500kHzo| Y oJAHW Fe #HHEA Z=EsiA dEh.
% WCDMA 7]A]=te Al RFIDZHE we 7Hd 2% ﬂﬂL 500kHz°] 3 ©]
H9 dFsga B 5 vk 500kHz F35 $A4, Rad oo 2o



Case2) AA #d

% o]A% = 754 AY(dBm) + HIEA SHEIY o] 5(dBi)
+ 3] A 4217] QHHIY ©] 5(dBi) -(3]-8-7H4 &l ¥ (dBm))
= -41dBm/MHz + 5.8(t 9 &4H) + 6dBi + 0dBi -
(-109dBm) = 70.8dB

RFID #t7]9 #S #gulS A3sA =A3e9, RFID A5E FHE

o}
WHOR RFID o] 28 J& AFE AdM e @89S Adsa
ssledy) wasts WHe 9sdh RFID 2u7)e 47 T4 a1y
XX¢t 2ot
Mod. Cireulator
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Table 1. Maxnnal permissible inferference level for
high power RFID system.

RFID reader Tx power : 4 W EIRP
Reader-to-tag distance(nominal operating range) : 8§ m
Pathloss@8 m : 31.53+20*logl0(8)=49.6 dB
(IEEE802.15.4 —2006)
RequiredSNR (@readerreceiver : 11.5 dB(BER=10 ':}
Backscattered signal power : 36 dBm(4 W EIRP)
+2 dBi—2x49.6dB = —61.2 dBm
Maximal permissible interference level(MPIL)
—72.7 dBm(=-612dBm—11.5 dB).

=9 gkl 93t RFIDA| =¥ Hd 7H4] 3§ #H-& -72.7dBme| .
OY 2122+ WCDMA ©27] $4 HES 0dBmoz 71439S o
200kHzZ 24Hs FAHdHof| =™, WCDMA @279} RFID Tt 7]7}
Im7bA] JIso 7F8stds o, 1mel 3i3E= A3t &40
31.6dB 7Fet}t. o 38 74 #@wo] -72.7dBmeol™ R & A7} 1mo]w

o -41.1dBme] At} o] F4 He Fho) T

o
¢} .
C Fu4 gAo] oF MHZEE & 5 Sk

Protection Distance(m)

-5 0 5 10
WCDMA_MS Transmitting Power (dBm)
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13.6% 9.1% 45%

13.6% 18.2%

40.9%

[0219.150~219.225M Hz B 72.610~75.790MHz ~ [217.250~225.000M Hz
[740.000~752.000M Hz 1 928.000~930.000M Hz @ 950.000~952.000M Hz

a9 2-222 Fy gigd o) § dF

o HA8 3slo]H g = (Digital Hybrid)
- YAE spolH = A2 ALY QU Ades sty flste] YA
9 AEAe] ZEAADSP)S A LR EM MR PG AT,

= =
- et Ve 2a AESS oAsR orle AdEe W Hed
SHEAS SolabA 7] lste] TAY As A 71%S AesAS
H

- o]8 % yXAY slolH = A" Hf d)9FH2 200-500kHz .

o € YAg(Pure Digital)
- &4d gAY A rlolas YAE HE WS ARESHH kgt
E 7HE F Joy v AagEe] Fug 33 gy il
(frequency hopping spread spectrum) % 71&& A
- o] WAL FM REASHEHY §e dgFs
900MzTH S o]}t 24GHz wielM ARSH I gl&. -d o]
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# 2-2-1 F-2v}o] = (radio microphone)®} In-Ear Monitor 573

Comparison of radio microphones and in-ear monitors

Characteristics

Radio microphones

TEM (in-ear monitors)

Appheation

Worce (speech, song), music
instruments

WVoree or nmixed feedback to

stage

Transmitter

Placement of a transmitter

Body wom or handheld

Fixed base

Power source

Battery

AL mains

Transmitter RF-output power

< 30 mW

S0 mW

Transmitter audio input

Microphone level

Line level

Receiver

Placement of a receiver

Fixed/camera mounted

Body wom

Power source

AC mains/battery

Battery

Recerver audio output

Line level

Earphone

Recerver type

Single or diversity

Single

CGzeneral

Battery/power pack operation time

4-8 h

Andio frequency response

R0 to

15,000 He

Aaundio mode

Mono

MPX-stereo

FF frequency ranges

TV Bands 1TV, 18 GH=

TY Bands [TV,
(See Mote 1)

1.8 CGrHz

S1gnal to noise ratio (optimal/possible)

- 100119 dB

- o010 dB

Modulation

Fud wadeband

FF peak deviation {AF = | kHz)

£S5

I kHz

FF handwidth

200 kH=

00 kHz

Useable equpment/channel
{ARF =8 NMHz)

.I"

6.8

MNOTE | — IEM may be also used i B63-865 MHaz if complyving with EMN 301 357

% TV band I : 174-216Miz, TV band V&V : 470-862M

-olg R ¥4 wlolm Ad g Z S 200kHzS ] whal, tixE
nlo] 2+ 384kbps/FEC(=1/2)/25% root-raised cosine QPSK<]

ok 500kHz9] g B Zo] a7,
- AEWEES gAY FAvtelart ¥ wARE Al oA Alds

A8 7d-F nonlinear amplification®} reverse intermodulation®]

a3 w& Ad A

a4l 8 Ug Ao

o

it

}\___.

aHd o, g€
Awstar 9l

LY
7

L
[e)
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2 vt a7t 2oEY
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% 222 @49l ohdzast welel YAd rlol2e] A% M

Performance comparison of future digital vs. contemporary analog radio microphones

Type of radio microphones | Number of microphones used simultaneously at one location within a

Single § MHz Contiguous 2% 8 MHz Band 1 785.7-

block in 2 % 8 MHz block blocks, 17994 MHz
Bands IV and V separated by
3 MH:z

Typical analog today 8..10 11 16 10 {estimate)
(200 kKHz)
High performance analog 10..12 - - -
today (200 kHz)
Theoretically simmlated 16 32 32 27
digital (500 kHz)
Currently envisioned by 7..15 M m 8.23
mamifacturers digital

@ Although manufacturers in their reply to the questionnaire did not specify the mumbers. majority
expressed preference for contigpuously allocated channels for fiture digital sadio nderophones. as

opposed to non-contignous spectrum.

. Y EAulolm Fu4 @ JE7|FE AF
FH(ERC/Rec.70-03), LE(FAAAW13)S 10mW(er.p) =85 HIS7I=
543ty o, 54 Fasde VAE 835t . v IsM
od(Part 15.247, 15.249), S-21n}o] = (Part 90.265), F7}x|Q(Part.15.237) S 52
HorAskar, vekdt Fukre AAGEIE e BTV &8 Jhesith

Se] avjelae) Fak R Jle1E AFE 2233 Bk

¥ 223 Fje] FAvtelae] Fus B JE)FE A
7k | Foked) (MHz) A1) z2 A7
72.610-73.910
74.000-74.800 3549 (60kHz) 10 mW(e.r.p.)
75.620-75.790
S (FFHAL0mW, | w17}
173.020-173.280 Tz 0|E
217.250-220.110 1053} ' (200kHz) 2.14dBi)
223.000-225.000




e & MutSEA| 01V IFE JhM i

740.000-752.000
928.000-930.000
950.000-952.000
942-952 5052 (200kHz) At 91e )7}
29.7-47 34634 (50kHz) 10 mW(e.r.p.) B 8} 7}
173.965-174.015 1514 (50kHz) 2 mW(erp.) v 5] 7}
863-865 10512 (200kHz) 10 mW(er.p.) H] &) 7}
o 2 ) 1w 10 mW(e.r.p.) 515
4 174-216 210} ' (200kHz) 50 mW(erp) 3] 7}
N 10 mW(e.r.p.) -
_ vl 7
470-862 196054 (200kHz) 50 mW(erp) &7}
y 10 mW(e.r.p.) -
~ vl 7
1785-1800 75714 (200kHz) 50 mW(er.p) & 7}
10 mW(e.r.p)
ZZ=AAE
806.125-809.75 295) 4 (125kHz) (s i;:;l(imw' H] &) 7}
Tl 5
2.14dBi)
RS
o 322.025-322.15 539 (25kHz) 1 mW(e.r.p)
W (TFATH1ImW, a5 71
322.25-322.4 642 (25kHz) TEAlolS
2.14dBi)
779-788 ] _ )
207806 9024 (200kHz7+4) Al g &7}
72-73, 74.6-74.8 s 1.92 mW n] &) 7}
75.2-76 1079 200kHz) (80mV/m@3m) | (Part15.237)
FH:503 4 (250kHz "] 7H 1W + 6dBi
FH:25x) 4 (250kHz ] /) 0.25W + 6dBi H) 3 7}
902-928 :
e t) A &:50 ) & (500kHz) 1W + 6dBi (Part15.247)
oGz 50mV/m@3m
169.445, 171.045,
169.505, 171.105, A )7}
170.245, 171.845 871465 kHz) S0 mW (Part90.265)
170.305, 171.905
* Ol=2 8Td0| gl 2F A& 77| tiYe MAZE HEHX|of XMEst=S

g5t g8 Sl de




M 2F AE3 FMAH| 7 |S7|E i

. 229 Ravjelz 2HMEY vjaz

o F]l= FCCe| #4l rt2= 54

FCC OCCUPIED BANDWIDTH MASK

FCC occupied bandwidth limit section 74.861 () (6)

'
[y [y [y
-30 dB for SOmW | -35dB| -25dB|
v
v
| hd

—

-500 KHz -200KHz 100KHz fc +100KHz

fc = Transmitter carrier frequency

Bevond + 500 KHz from carrier, spurious levels must be at least: 43+ 10-logo (power output in watts) dB below the carrier level,

Example: For 50mW, 43+10-logmw (0.05 W) = 30dB

o ¥ ETSIS) 4 vl 54

+200 KHz +500 KHz

ETSI SPECTRAL BANDWIDTH MASK

Occupied Bandwidth Limit per ETSI EN 300 422 V1.2.2 (2000-08) Section 8.3.3

140 KHz
e .

B
Unmodulated
-10 carrier

reference

-20

fe- 0,358

fc + 0,358

-30

- 40

'—'ﬂ—.-__ﬂ

__‘__,__,_.-—"

- 50

-60

- 80

_,v,’\

-1 MHz -200KHz -100KHz fe

fc = Transmitter carrier frequency

- 90

- 100

+100KHz +200 KHz IMHz
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Tt CH 928-930, 950-952Mix(4 Miz==)
T SEHAL +20ppm
MRFISCHE | 200k
& = 10mW+2.14 dBi
M EHHA otz

2) BAM B ol%
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