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Background:

The Metricom GS wireless modem is a frequency hopping spread spectrum radio-modem that operates within
the 902-928 MHz band. The peak transmit output power of the radio is 1 Watt. The modem is capable of
communicating with either Micro-Cellular Data Network (MCDN) microcell radios (GNW 21000) that make up the
MCDN network or other MCDN compatible wireless modems.

The modem uses a 1 dBi gain omni-directional monopole antenna. Testing has determined that the typical Tx
duty cycle for a modem communicating over the MCDN network is less than 5%. Even though the 5% level is at the
upper limit of typical operation, a duty cycle of 100% is used here to yield a worst case analysis. The modem is a
classified as a mobile device and is intended to be mounted to the back of a laptop computer display or sit on the
desk next to the laptop computer.

MPE Calculations.
The environment in which the modem operates is “uncontrolled”. The definitions of controlled and uncontrolled
environments are included below from the FCC Report and Order 96-326:

B. Definitions of Controlled and Uncontrol |l ed Environnents

35. The 1992 ANSI/ | EEE gui delines specify two sets of exposure limts based on the
"environnent" in which the exposure takes place. These environnents are classified as either
"controlled" or "uncontrolled.” Controlled environments are defined as |ocations where "there
is exposure that may be incurred by persons who are aware of the potential for exposure as a
concom tant of enploynment, by other cognizant persons, or as the incidental result of
transi ent passage through areas where anal ysis shows the exposure |levels may be above
[the exposure and induced current |levels pernmitted for uncontrolled environnent but
not those permtted for controlled environments]." Uncontrolled environments are
defined as "locations where there is the exposure of individuals who have no
know edge or control of their exposure. The exposures may occur in living quarters
or workpl aces where there are no expectations that the exposure |levels may exceed
[the exposure and induced current levels permitted for uncontrolledenvironnents].”

Uncontrolled Environment Spec:  f(MHz)/1500 mW/cm”"2
902/1500 = .6 mW/cm*2
In this case the modem may be mounted behind the monitor of a laptop or sitting on the desk next to the
laptop that it is connected to. If the modem is on the desk next to the laptop, then the minimum distance between
the user would typically be 5 inches. If the unit were mounted on the back of a laptop display, the typical minimum
distance would be approximately 12 to 15 inches.

MPE Antenna Gain (as a ratio) * Pout(mw) * Duty Cycle
Di st ance -
Exposure Limit ( mvcm2) * 4 *P
(cm

Calculation:

MPE Di st(cnm)= SQRT( (Ant Gai n(Rati o)*Pout (m) *Duty Q/cle)/(let(rTw/cm\Z) *4 * Pl1) )
= SQRT( ( 1.25 * 1000 * 1 / *4 * Pl) )
= SQRT( ( 1250 /[ 7.5398 ) )
= SQRT (165. 786)

MPE Dist(cn) = 12.87 cm

MPE Dist(in) = 5.06 in

Conclusion:

The typical distance between the user of the modem is approximately 2 to 3 times greater than the MPE
distance under typical use.

A statement will appear in the front of the modem user manual that will inform users of the MPE distance and
recommend that during extended periods of operation the user maintain the MPE distance between themselves
and the modem.
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Exposure Limits from FCC96-326 Report and Order, Appendix C, Final Rules is given below.

Table 1. Limts for Maxi mum Perm ssibl e Exposure (MPE)

(B) Limts for General Popul ation/Uncontrolled Exposure

Frequency El ectric Fiel dvagnetic Field

Range Strength Strength Power Density Averaging Tinme
(MHz) (VIm (Am (MmN cn) (m nut es)
0.3-1.34 614 1.63 (100) * 30

1.34-30 824/ f 2.19/f (180/f2)* 30

30- 300 27.5 0.073 0.2 30

300- 1500 -- -- f/1500 30

1500- 100, 000 -- -- 1.0 30

f

*

frequency in Mz
Pl ane-wave equi val ent power density

NOTE 1 TO TABLE 1: GCccupational/controlled limts apply in situations in which persons

are exposed as a consequence of their enploynent provided those persons are fully aware of

the potential for exposure and can exercise control over their exposure. Limts for
occupational /control | ed exposure also apply in situations when an individual is transient
through a | ocati on where occupational/controlled limts apply provided he or she is nmade aware
of the potential for exposure.

NOTE 2 TO TABLE 1: General popul ation/uncontrolled exposures apply in situations in

whi ch the general public may be exposed, or in which persons that are exposed as a
consequence of their enploynment may not be fully aware of the potential for exposure or can
not exercise control over their exposure.
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