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 Radio Spectrum Regulatory Summary

e Transmit Power Issues
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RADIO SPECTRUM
REGULATORY SUMMARY

Submission 3 Jahng S Park, et. al. (Samsung Electronics & ETRI)



May 2010

doc.: IEEE 802. 15-10-0318-00-0006

USA (1/2)

« FCC Regulations for low-power, non-licensed transmitters

— If a particular transmitter can comply with the general radiated limits (Section 15.209),
and at the same time avoid operating in one of the restricted bands (Section 15.205),
then it can use any type of modulation (AM, FM, PCM, etc.) for any purpose.

— Section 15.209 contains general radiated emission (signal strength) limits that apply to
all Part 15 transmitters using frequencies at 9 kHz and above. (see table below)

— Section 15.205 lists a number of restricted bands in which low power, non-licensed
transmitters are not allowed to operate. (see next slide)

Measure-
Field strength ment dis-
Frequency (MHz) (microvolits/meter) tance
(meters)
0.009-0.490 .....covervennnnn 2400/F(kHz) 300
0.490-1.705 ..o 24000/F(kHz) 30
1.705=30.0 .iriiiiiininenns 30 30 **Except as provided in paragraph (g), fundamental emis-
10-88 100** 3 sions from intentional radiators operating under this section
""""""""""""""" shall not be located in the frequency bands 54-72 MHz, 76—
88216 i 150" 3 88 MHz, 174-216 MHz or 470-806 MHz. However, operation
- within these frequency bands is permlited under other sec-
216-960 ..o 200 3 | | tions of this part, e.g., §§15.231 and 15.241.
Submission 4 Jahng S Park, et. al. (Samsung Electronics & ETRI)




May 2010

doc.: IEEE 802. 15-10-0318-00-0006

USA (2/2)

» Restricted Bands (10 MHz ~ 50MHz) [Section 15.205]

MHz

MHz

MHz

12.290 ~ 12.293

12.51975 ~ 12.52025

12.57675 ~ 12.57725

13.36 ~ 13.41

16.420 ~ 16.423

16.69475 ~ 16.69525

16.80425 ~ 16.80475

2ATAE2A905 i s
420725420775 oottt
B.26775—8.26B25 ... ..o
B.IITEB.31225
BATE2EB.IETE (s
BA425B. 41475

25.55 ~ 25.67

37.5~38.25

122812293 ..
12.6197612.52025 ...
12.6787512.5TT25 Lo

13.36—13.41.

16.42-16.423
16.69475—16.69525
16.80425—16.80475
2552567
37.5—38.25

f3-74.6
74.8-752
108-121.94
123138
149.9-150.05
166.62475—156.62525
166.7-156.9
1620125167147
167.72-173.2
240-285
322-3364

1 Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz.

2Ahove 38.6

» Submitted an inquiry to FCC’s Office of Engineering and Technology regarding
the interpretation of Sections 15.205 and 15.209 for EFC (see next slide)
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) Communications

Commission -———*———-" T~

Office of Engineering and Technology Trackmg Number 767539 I

Inquiry:

We are submitting an inquiry to verify if our rules interpretations of FCC regulations are correct, and to request correct rules interpretation if we are wrong.

We are developing a connectivity technology based on the concept of capacitive coupling. Electric Field Communication (EFC), as we call it, detects the
variation of electric field induced on the communication medium. The variation of electric potential at the transmitter electrode induces the receiver
electrode’s potential to vary, and by detecting this variation, the receiver receives the information being transferred. EFC can use air, water, human bodyv,
etc. as a communication medium, and the communication range (and performance) depends on the relative permittivity. g;, of the medium. The g; of air is
1 where the g, of human body is about 300~500. so EFC can communicate further if human body is used as a medium. If air is used as a medium, our
device’s transmission range is about 20em. Our EFC’s potential applications are similar to those of Near Field Communication (NFC).

Our EFC can operate from 10MHz to 30MHz, and needs a bandwidth of 4MHz. We have tested our prototypes at 16MHz and 24MHz. Our initial
measurement values of radiation emission are well below the 30uV/m @ 30m requirement of Part 15.209 for 1.705~30.0MHz.

Can we get a certification as Low Power, Non-Licensed Transmitter under Part 15.209 if our final EFC product’s radiation emission is well below

30uV/m (@ 30m?
Part 15205 permits only spurious emissions at several frequency bands. Those bands in 10~50MHz range are (in MHz) 12.290 ~ 12.293, 1251975 ~
1252025, 1257673 ~ 1257725, 1336 ~ 1341, 16 420 ~ 16,423, 16.69475 ~ 16.69525, 16.80425 ~ 16.80475, 2555~ 2567, and 375~ 3825 Ifa

device’s center frequency (f;) is outside of these limited bands, does that device meet the requirement of Part 15.2097

If our EFC product operates with a center frequency (f;) of 16MHz or 2dMHz (with a bandwidth of 4M[Hz), does it meet Part 15.205? Can it be
certified as Low Power, Non-Licensed Transmitter? Of course, this is assuming that our product?s emission is well below 30uV/m @ 30m.

Thank vou very much.

Jahng Sun Park

Response:
Based on your description of the product, we agree that the device may be approved under Section 15.209
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Japan (1/2)

» Regulation of the Extremely Low Power Radio Station
— When the level of the electric field intensity (the strength of the radio wave) within 3
meters is below 500uV/m (f, < 322MHz), there is no need for getting a license from the
radio station.
— Japan Radio Law Operation Regulation — Article 6, Section 1
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Japan (2/2)

« Japan Radio Law — Article 4, Section 1

&k SEFFELEHL LS T AELR, BiEkEe 2T b,
L., ROSZEBICEITFLIEERI-ZSWTIE. ZaEN T,
— BHETLI2HBEIEL(MBELEFR TREBEES TEHS LD

Article 4.

Posts and Telecommunications #.

Any person who wishes to establish a radio station shall obtain a license from the Minister of
Public Management. Home Affairs. Posts and Telecommunications. This shall not apply to:

1) Radio stations operating with extremely low power of emission as specified in the

applicable ministerial ordinance of the Ministry of Public Management. Home Affairs.

Submission

Jahng S Park, et. al. (Samsung Electronics & ETRI)



May 2010

doc.: IEEE 802. 15-10-0318-00-0006

Korea (1/2)

» Regulation of the Extremely Low Power Radio Station (ELPRS)
— When the level of the electric field intensity within 3 meters is below 500pV/m (f, <
322MHz), there is no need for getting a license from the radio station.

— Same as Japan

« Radio Station Law
— Atrticle 97
— Except in the restricted bands
listed in Attached Table 95
(see next page)

» Contacted Radio Research
Agency (certification body of
KCC) =» EFC device should
be able to operate as ELPRS
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Korea (2/2)

» Restricted Bands (10 MHz ~ 50MHz)

MHz

12.51975 ~ 12.52025

12.57675 ~12.57725

16.69475 ~ 16.69525

16.80425 ~ 16.80475

25.550 ~ 25.670

27.819 ~ 27.823

37.50 ~ 38.25

[EE 95]
noigPAagos FA4TF g FALUYS
(RITZ=A2E &)
e Fo5EME 54 (Footnote)
485 ~ 5%65 - N FEAEL)
20805 ~ 20925 =y - 7 - b (K1)

21735 ~ 21505

417725 ~ 417775
420725 — 420775
626775 ~ 6263.25
631175 —~ 6312725
3376.25 ~ 3386.75
341425 — 841475
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125187 ~ 1252025
1257670 ~ 1267725
13360 ~ 13410
1669475 — 1669525
1680425 ~ 1660470
25650 — 25670

27819 ~ 27823

Mz

375 — 3825

73.0 ~ 746
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EU

» Regulation of Short Range Devices (SRDs) [ETSI EN 300 330]

— SRD is defined as the radio transmitter which provide either unidirectional or bi-
directional communication and which have low capability of causing interference to
other radio equipment

— For SRDs, individual licenses are normally not required

— No restricted bands unlike USA, Korea, and Japan

Frequency Band Power / Spectrum access Channel

Magnetic Field | and mitigation spacing
requirement

a 6765-6795 kHz 42 dBpA/m at 10m No requirement No spacing

b 13.553-13.567 MHz 42 dBpA/m at 10m No requirement No spacing

C 26.957-27.283 MHz 42 dBpA/m at 10m No requirement No spacing
10 mW er.p

d 40.660-40.700 MHz 10 mW e.r.p. No requirement No spacing
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UK

» Licence Exempt Short Range Devices
— UK Interface Requirement 2030
— The UK Interface Requirement defines the radiation level for the use of Licence
Exempt Short Range Devices in the specified bands
— No restricted bands
— In the case of general non-specific short range devices (section 3)

category Frequency / Band Radiated Level
i 6765 - 6795 kHz 42 dBuA/m at 10 m
i 13.553 - 13.567 42 dBUA/m at 10 m
MHz
il 26.957 - 27.283 10 mW e.r.p.
MHz 42 dBUA/m @ 10 m
v 40.66 - 40.70 MHz 10 mW e.r.p.
Vv 49.82 - 49.98 MHz 10 mW e.r.p.
Vi 49.82 - 49.98 MHz 10 MW e.rp.
Vil 40.66 - 40.7 MHz 10 mW e.rp.
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Australia

Regulation of Short Range Devices (SRDs)

— Radiocommunications (Low Interference Potential Devices) Class Licence 2000

— The class license authorizes a person to operated the transmitter which does not exceed
the maximum EIRP and spurious emissions (Section 4, Schedule 1)

No restricted bands

Permitted
operating
frequency band

Transmitter

Al

Row Class of MH2) (lower Maximum spurious
ow transmitter I:I'““ f::ﬂ:::: EIRP emissions
xelusive, (EIRP)
upper limit
inclusive)
9 All transmitters 13.553 10 13.567 100 mW lnWw
10 All transmitters 24 10 24.89 10 mW 0. 1pW
11 All transmitters 26.957 10 27.283 1 W 2.5uW
12 All transmitters 29.7 10 29.72 100 mW SuW
30 1o 30,0625
303125 1o 31
36.6 10 37
39 10 39.7625
40.25 10 40.66
13 All transmitters 40.66 10 41 W SuwW
14 All transmitters 34 1o 56 2.5 mW 0.1uw

* For equipment operation on frequencies
below 470 MHz, the spurious emissions
should be measured over the frequency
range 25 MHz to 4 GHz.
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TRANSMIT POWER ISSUES
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EIRP =G, -P, P

TX Radiation Power

2 2
B E'RF; EIRP =47 E9)
Z, 4 Z,

« Radiation Power

Measured Electric Field Intensity (E) @ 3m (d) = 42 dBuV/m (in RE Chamber)
Characteristic Impedance (Z,) = 377 Q
— Radiation POWET g tone) @ 16MHz = EIRP = -53 dBm

Transmit Power (P1) = Conduction Power @ 16MHZ e 1one) = -26 dBmM
- (equivalent) TX Antenna Gain (G;) = -27 dBi

Radiation Power ;4 gy, = EIRP + 14 dB = -39 dBm
Conduction Power 4 1gup, = P+ + 14 dB =-12 dBm

Conduction Power @ 16MHZ 416 tone)

- Single Tone Power @ 16MHz = TX Band Power gy, — 14 dB

« TXBand Power, gy, @ 50kQ =-12 dBm (measured w/SA Equipment)
=» Conduction Power @ 16MHz Single Tone = -26 dBm
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Measurement Setup

e Conduction Power Measurement

— Use of common GND between TX device and earth-grounded SA equipment

 Radiation Power Measurement

— Use of TX GND separated from earth-grounded SA equipment
— Weak condition for capacitive return path

Spectrum Analyzer

[y -
) o I |
Conduction Power /\ o Y |
Q 50Q

— — — O——{ Active Probe ——

System
50k Earth
GND

Conduction Power Measurement

I}iectmde ))) I

Antenna

Radiation Power

Spectrum Analyzer

-

- -
-
Q 50Q

A
Y

3m

Earth
GND

Radiation Power Measurement
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Transmit Power Spectrum

« Without TX Filter
« SPAN: 0 ~500MHz

Transmit Power Spectrum without TX Filter
0
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Transmit Power Spectrum

« With TX Filter
« SPAN: 0~500MHz

Transmit Power Spectrum with TX Filter
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Back-Up Data

» Measured Signal Loss for Two GND Conditions
— Shared GND and separated GND between TX and RX devices

90
—O=— Simultaneous measurement of Tx and Rx voltages
—e— Separated measurement of Tx and Rx voltages
80 i .\.
B 4
S T 3
7))
3
9 60-
[ o1
=
S 501 \
w A
U\C'
40 4 \c/
30 T T T T
0 10 20 30 40 50

Frequency (MHz)
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« EMI Measurement without TX Filter (CISPR Class-B 3m)

Measured Data

— The EMI values will be much lower with TX Filter

Level (dBu\V.im)
75

Freq.(MHz) | Level (dBuV/m)
1 47.46 32.44
2 78.50 32.82
3 110.51 33.53
CISPRCLASS.B 4 141.55 33.36
- _6dB 5 175.50 31.94
40 T gt 6 366.59 38.37
iR h‘ Mwww,‘w"wﬁmw | 7T 40054 39.82
WW Mt 8 | 97187 37.03
i et o | 978.66 37.25
10 | 98351 37.07
11 990.30 37.24
530 224, 418, 612, 806, o0 12| 99515 37.63
Frequency (MHz)
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