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PUBLIC NOTICE

Federal Communications Commission News Media Information 202 / 418-0500

445 12th St., S.W. Internet: http://www.fcc.gov
Washington, D.C. 20554 TTY: 1-888-835-5322
DA 02-2138

August 30, 2002

Measurement Procedure Updated for Peak Transmit Power
in the Unlicensed National Information Infrastructure (U-NII) Bands

This notice announces an update to the measurement procedures for U-NII devices that are used
to determine compliance with the FCC’s technical rules. These changes will better
accommodate recent developments in U-NII transmission technologies.

The current U-NII rules define “Peak Transmit Power” as “the maximum transmit power as
measured over an interval of time of at most 30/B seconds or the transmission pulse duration of
the device, whichever is less, under all conditions of modulation”, where B is the 26-dB emission
bandwidth of the signal. The rules were intended to permit averaging of peak transmit power
over multiple symbols. However, for new multi-carrier technologies, a 30/B averaging interval
may not be sufficient for averaging across multiple symbols. For example, an IEEE 802.11(a)
signal has a symbol duration of four microseconds, but can have an emission bandwidth of

35 MHz, leading to an upper limit on averaging time of 30/B = 0.86 microseconds. Hence,
averaging is performed over less than a single symbol.

To accommodate this new technology peak transmit power may be averaged across symbols
over an interval of time equal to the transmission pulse duration of the device or over successive
pulses. The averaging must include only time intervals during which the transmitter is operating
at its maximum power level and must not include any time intervals during which the transmitter
is off or is transmitting at a reduced power level.

Appendix A describes acceptable measurement procedures under this interpretation. Though not
required, provision of a continuous transmit mode on devices to be tested will simplify the
measurement process. Where possible, averaging may be performed by trace averaging. When
signal characteristics (short pulse widths and wide emission bandwidths) preclude the use of
trace averaging, averaging may be implemented by means of a “video filter” in the spectrum
analyzer, as described in the appendix. The appendix also includes procedures for measurement
of emission bandwidth, peak power spectral density, and peak excursion of the modulation
envelope.



Questions pertaining to this document may be directed to Steve Martin at (301) 362-3052 or via
email at smartin@fcc.gov.



APPENDIX A

Guidelines for Assessing Unlicensed National Information Infrastructure
(U-NII) Devices - Part 15, Subpart E

AUGUST 2002

Thi s docunent provi des gui dance for determ ning conpliance of
U-NI'l devices under Part 15, Subpart E. It includes:

« Acceptabl e procedures for neasuring peak conducted transmt
power, peak power spectral density, em ssion bandw dth, and
peak excursion neasurenent.

Al'l operating nodes or data rates of a device nust satisfy the
requirenents.

ACCEPTABLE PROCEDURES:

Peak conducted transmt output power.

In the following, “T" is the transm ssion pul se duration over

which the transnitter is on and transnmitting at its maxi mum power

control |evel.

Measurenments are performed with a spectrum anal yzer. Three
net hods are provided to accommpdate neasurenent limtations of
t he spectrum anal yzer dependi ng on signal paranmeters. Set
resolution bandwidth (RBW = 1 MHz. Set span to enconpass the
entire em ssion bandwi dth (EBW of the signal. Use automatic

setting for analyzer sweep tine (except in Method #2). Check the

sweep tinme to determ ne which procedure to use.

e |If sweep tine < T, use Method #1 -- spectral trace
averagi ng -- and sumthe power across the band. Note that the
har dwar e operati on nay be nodified to extend the transm ssion
time to achieve this condition for test purposes. (Method #1
may be used only if it results in averaging over intervals
during which the transmtter is operating at its maxi mum power
control level; intervals during which the transmtter is off
or is transmitting at a reduced power |evel must not be
i ncluded in the average.)
e If sweep tinme > T, then the choice of neasurenent procedure
wi || depend on the EBWof the signal
¢ |If EBW< largest avail able RBWon the anal yzer, use
Met hod #2--zero-span node with trace averagi ng--and find
the tenporal peak. (Method #2 may be used only if it
results in averagi ng over intervals during which the
transnmitter is operating at its maxi mum power contro
level; intervals during which the transmitter is off or is
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transnmitting at a reduced power |evel nust not be included
in the average.)

¢ |If EBW> |largest avail able RBW use Method #3--video
averagi ng with max hol d--and sum power across the band.

Met hod #1:

Set span to enconpass the entire emni ssion bandw dth (EBW of
t he signal.

Set RBW= 1 Miz.
Set VBW= 3 MHz.

Use sanpl e detector node if bin width (i.e., span/number of
points in spectrumdisplay) < 0.5 RBW Oherw se use peak
det ect or node

Use a video trigger with the trigger level set to enable
triggering only on full power pulses. Transmitter nust
operate at full control power for entire sweep of every sweep.
If the device transmts continuously, with no off intervals or
reduced power intervals, the trigger may be set to “free run”.

Trace average 100 traces in power averagi ng node.

Comput e power by integrating the spectrum across the 26 dB EBW
of the signal. The integration can be perfornmed using the
spectrum anal yzer’ s band power neasurenent function with band
limts set equal to the EBWband edges or by summ ng power
levels in each 1 Mz band in linear power ternms. The 1 Mz
band power | evels to be sutmmed can be obtai ned by averagi ng,

in linear power terns, power |evels in each frequency bin
across the 1 MHz.

Met hod #2:

Set zero span node. Set center frequency to the m dpoint
bet ween the -26 dB points of the signal.

Set RBW > EBW

Set VBW= 3 RBW [If VBW= 3 RBWis not avail able, use
hi ghest avail abl e VBW but VBW nust be = RBW

Set sweep tine = T

Use sanpl e det ector node.

Use a video trigger with the trigger level set to enable
triggering only on full power pul ses.

Trace average 100 traces in power averagi ng node.
Find the peak of the resulting average trace.

Met hod #3:

Set span to enconpass the entire em ssion bandw dth (EBW of
t he signal.

Set sweep trigger to “free run”.
Set RBW=1 Miz. Set VBV/2 1/T
Use |inear display node.
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