
As the use of spread spectrum devices has changed, so have the ways in which 

regulatory agencies govern these devices. 

DAYID A. CAsE 
Aironet Wireless Communications 
Akron, OH 

ntil recently, spread spectrum 
and wireless local area networks 
(LAN) devices operating in the 
U. S. and in Canada have been 

treated pretty much the same by both the 

FCC and Industry of Canada. However, 
as the use of these spread spectrum de- 
vices has changed, so has how each 
agency is setting requirements on approval 
criteria. 

FROM MNS 1"0 %ANS 
At first, these devices were being devel- 

oped to replace wired local networks with 
networks that were more portable ancl to 
replace networks in areas where running 
wire was not cost-effective. The systems 
operated under Part 15 of the FCC rules 
and RSS-210 for Low Power Transmitters 

on an unlicensed basis in the ISM bands 
of 902 — 928, 2400 — 2483. 5, and 5725 — 5850 
MHz. 

However, in the last couple of years 
these systems have gone from merely pro- 
viding LAN systems to providing wide area 
network (WAN) services or wireless con- 
nections to internet service providers 
(ISPs). As the use of these systems has 

changed, so has the regulatory require- 
ments governing these devices. The big- 

gest difference between Canadian and U. S. 
requirements apply to use in the 2450 MHz 

band. 

The changes to the FCC Part 15 rules 

were made per the NPRM 96-8 that ad- 

dressed the use of high gain antennas. For 
Canada, the changes came with the re- 

lease of RSS-139-1. 
Overall, the basic requirements have not 

changed. The products still must meet the 
requirements of Part 15. 247 for FCC certi- 

fication and the requirements of RSS-210 

(Requirements for Low Power Transmit- 

ters) for Canada. This includes spurious 
emissions limits, transmitter power out, 
harmonics and power density require- 
ments, as well as the restricted bands lim- 

its for the U. S. 
The emission limits, power require- 

ments, and out-of-band restrictions are the 

same for both devices operating in Canada 
and the U. S. However, the real differences 
involve how Industry of Canada and the 

FCC handle the use of high gain antennas 

with the systems. 

CURRENT REQUIIREMENYS 
To better understand the changes, a basic 
understanding of the current requirements 
is needed. Both FCC Part 15. 247 and RSS- 

210, which govern spread spectrum de- 
vices, limit the maximum transmitter power 
to 1 W peak and the total power of the 

system is limited to 4 W effective isotro- 

pic radiated power (EIRP). They also limit 

the out-of-band spurious emissions at the 

band edges to 500 I. tV/m at 3 meters. They 
both limit the antenna gain to 6 dBi (based 
on 1 W power) and require a reduction in 

transmitter power at a ratio of 1 dB for 
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* RSS-139-1 deals pnmarily with the 2400-2450 sub-band. However this standard is applicable to 

the whole ISM band but no license is required for operation above 2450 MHz (indoors or out). 

** For the 2400-2450 MHz sub-band 

*** For systems operating solely as a point-to-point system, the power reduction is 1 dB transmitter 

power for every 3 dB antenna gain that exceeds 6 dBi. 

Table 1. Comparison of standards. 

every 1 dB the antenna gain exceeds 
6 dBi (Table 1). 

The FCC addressed this with the re- 

lease of NPRM 96-8 ancl the changes 
to FCC Part 15. Under the updated 
Part 15 rules, it is now possible to 
use higher gain antennas without 
drastic power reduction. Under the 
new requirements in Part 15, the 
transmitter po~er is lowered 1 dB 
for every 3 dB the antenna exceeds 
6 dBi. This rule only applies to sys- 

tems that operate exclusively point- 
to-point. Systems employing point- 
to-multipoint or omni-directional 
antennas are still limited to + 36 dBm 
EIRP and require the 1 dB reduction 
for every 1 dB the antenna exceeds 
6 dBi. 

For example, under the original 
Part 15 rules: 

For a point-to-point systenz: 
~ Tx power out = 24 dBm 
~ Antenna gain = 21 dBi 
Transmitter power must be re- 

duced by 3 dB. Therefore, the total 
EIRP would equal 42 dBm. 

For a point-to-mzzltipoint system: 
~ TX power out = 24 dBm 
~ Antenna gain = 21 dBi 
Transmitter power must be re- 

duced by at least 9 dB, since the EIRP 

is restricted to + 36 dBm. 

Another factor in the use of the 

high gain directional antennas for 

point-to-point only systems is that 

professional installation is recom- 
mended by the FCC. This means that 

either the installer must test ancl cer- 
tify the system on the site or that 

these systems have this restriction 

placed on their FCC grants. 
The pitfall of this is that these sys- 

tems will usually require some type 
of filtering at the band edges to avoid 

exceeding the emission levels of the 
restricted bands. These restricted 
bands are located 10 MHz belo~ the 
lower band edge and at the band 

edge of the high end in the 2. 4 GHz 
band. 

IIIItIDUSVR'II" QF CAIMAN 
By comparison, under the Industry 
of Canada radio requirements, ac- 

cording to the requirements of RSS- 

210, devices operating in the 2. 4 GHz 
band may be subject to licensing. 
This was addressed originally under 
Guideline 36, which has now 
evolved into the RSS-139-1 
standard. The RSS-139-1 standard 
addresses only devices operating in 

the 2450 MHz band, specifically de- 
vices running in the 2400 — 2450 MHz 
sub-band. 

Systems operating partially or 
completely outcloors in the sub-band 
of 2400 — 2450 MHz should be certi- 
fied to RSS-139-1 and the user must 

obtain a license to operate the sys- 

tem. The 2400 — 2450 MHz sub-band 
is allocated to licensed microwave 
relay links, and spread spectrum sys- 

**** For licensed system operating in rural areas, antenna with gains over 6 dBi can be used, power 

reduction of transmitter may not be required. 

tems operating outdoors in this tre- 

quency must obtain a license to use 
this band. The issuance of the radio 
license is up to the local Industry of 
Canada office. 

To determine if RSS-210 or RSS- 

139-1 applies to the system, one 
needs to look at how the system will 

be installed or operated. The devices 
can be certified under RSS-210 if they 
either: 
~ Operate from 2400 — 24i83. 5 MHz 

and are installed strictly indoors 
(including all antennas). 

~ Operate from 2450 — 2483. 5 MHz 

and are installed completely in- 

doors or partially outdoors. 
fhe device can be certified un- 

cler RSS-139-1 if they either: 
~ Operate from 2400 — 2483. 5 MHz 

and are installed outdoors (com- 
pletely or partially). 

~ Operate from 2400 — 2450 MHz and 

are installed completely outdoors. 
If the product operates in both 

sub-bands and could be used in an 

outdoor environment, obtaining RSS- 

139-1 approval is recommended, 
since RSS-139-1 approval does cover 
the use in indoor environments. 

Since the use of the 2400 — 2450 
MHz band requires a license, it is 

possible to exceed the 6-dBi antenna 
limitation without any recluction of 
transmitter power. Systems operat- 

ing under this license band can em- 

ploy the use of high gain antennas 

with the only restrictions being those 

placed on the system by the license 
obtained. 

The real problem with the use of 
high gain antennas still lies with 

meeting the band-spurious emissions 

and harmonic limits. 
Additional changes in the Cana- 

dian rules include a reduction in the 
number of hopping channels re- 

quired for systems operating from 
2450 — 2483. 5 MHz. 

CQNCILUSIIQN 
Both agencies have taken similar ap- 
proaches to the use of spread spec- 
trum systems in an outdoor environ- 

ment. Where the FCC limits high gain 
systems to operate point-to-point 



only and recomnaencls professional installation, the Ca- 

nadians choose the use of licensing for systems operat- 

ing outdoors. 
The limitations placed by the FCC restrict the type of 

operation the systems can perform by limiting them to 

being point-to-point links only for high gain systems, 
and restrict the po~er of systems used as multi-point 

systems. The restrictions the Canadians choose limit the 

frequency range of operation for the systems since most 
license services are assigned a frequency of operation. 

Neither system is perfect. As the use of spreacl spec- 
trum clevices evolve, hopefully so ~ill the regulations. 
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Specify Globar' Non-Inductive 
Bulk Ceramic Resistors. 
Superior performance for compliance 
applications and testing equipment. 

h 

Whether you design equipment to test for com- 

pliance or products that must meet compliance 

standards, Globar non-inductive bulk ceramic 

resistors offer the solution. We offer a full line- 

including custom designs - to meet your most 

demanding applications: 

Ideal for testing equipment such as: 
~ Pulse Generators ~ RF Amplifiers 

~ EMC Test Chambers 

Help meet compliance in applications such as: 
~ EMI Suppression ~ Current Limit 

~ High Voltage Power Supplies 

Grobar Bulk Ceramic Resistors Features 

~ High reliability; no film or wire to fail 

~ Able to withstand short-time overloads and 

high peak power 

~ Meet or exceed performance of 

carbon composition resistors 
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~ Chemically inert and thermally stable 

~ Available in flexible geometries and a wide 

range of sizes 

~ High power and energy dissipation in space 

saving designs 

For more information call us today. 
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