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Background:

Metricom has developed the second generation of its Microcellular Data Network (MCDN). In a broad sense this
new network operates in a similar fashion to the current Metricom MCDN, (which is used to provide the Ricochet
Wireless data service in the metropolitan areas of San Francisco, San Jose, Seattle and Washington D.C.) The most
notable difference between the previous MCDN and the new MCDN is the speed of the network.

The network radio is a frequency hopping spread spectrum radio that operates within the 902-928 MHz and
the 2.4—2.4835 MHz band. The peak transmit output power of the radio is 1 Watt on each band. The radio is capable
of communicating with either Micro-Cellular Data Network (MCDN) microcell radios (GNW 21000) that make up the
infrastructure of the MCDN network or Ricochet modems.

MPE Calculations.

The operating environment for the network radio (the top of a utility pole or streetlight) is a fixed, controlled
environment. It is reasonable to assume that professional linesmen who work on utility poles and utility workers who
work on streetlights will be aware, via their training, of the hazards of RF exposure. However, to yield a worst case
analysis, the limits for an uncontrolled environment are used in this document. 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 pl ace. 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 enploynent, 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 permtted for uncontrolled environnent but not
those permitted for controlled environments]." Uncontrolled environnents 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 | evels may exceed [the exposure and
i nduced current levels permtted for uncontroll edenvironnents].”

Duty Cycle correction: Even though the duty cycle of the MCDN Network radio is source-based, to yield a worst case
MPE distance, a duty cycle of 100 % is used in the following MPE calculations. From Part 2(d)(2) of the FCC Report
and Order 96-326, General Rules and Regulations:

(2) Tinme-averaging provisions nmay not be used in determ ning typical exposure levels for
devi ces intended for use by consumers in general popul ation/uncontrolled environnments as defi ned
in 1.1310 of this chapter. However, "source-based" tinme-averagi ng based on an i nherent property
or duty-cycle of a device is allowed. An exanple of this is the determ nati on of exposure froma
device that uses digital technology such as a tinme-division multiple-access (TDMA) schene for
transm ssion of a signal. In general, naxi num average power |evels nust be used to determ ne
conpl i ance




Fixed, Uncontrolled Environment:
Spec: 900 MHz: f(MHz)/1500 mW/cm® = 902/1500 = .601 mW/cm?
2.4 GHz: 1.0 mW/cm?
Exposure (mW/cm?) = Pout (mW)* Duty Cycle* (Antenna Gain(as a ratio)/(4* PI* Radius’(cm) ) )

Solving the above for Radius, General MPE Calculation

Radi us = Pout (mn) *Duty Cycl e*(Antenna Gain(as a ratio)
Exposure (mMNcnf) * 4 * Pi

MPE Calculation for two bands

Radi us = (900MHz P( M) *900MHz ANt Gai n(rati 0)) +(900MHzP( mn) *900MHzANt Gain(ratio))* Duty Cycle
Exposure (mWcnf) * 4 * Pj

Radi us = (900MHz El RP(mw) + 2. 4GHz EI RP(mw))* Duty Cycle
Exposure (mWcnf) * 4 * Pi

Radi us = (Total EIRP (mw))* Duty Cycle
Exposure (mWcnf) * 4 * Pi

2.4 GHz EIRP:
El RP = Pout (dBn) + Antenna Gain (dBi)
29 dBm + 8 dBi = 37dBm EIRP = 5011 mMatts EIRP

900 MHz EIRP
El RP = Pout (dBn) + Antenna Gain (dBi)
30 dBm + 6 dBi = 36 dBm EI RP = 4000 nMatts EIRP

Total Watts EIRP
5011 MW EIRP + 4000 MW EIRP = 9011 nWatts ElIRP

900MHz & 2.4 GHz Combined MPE Distance Calculation:
(Note: The specification used in the calculation belowis 900Mt&z specification, the
| ower of the two.)

9011mw * 1.0 |:'|> 9011 |:'|> 34.54 cm
MPE = \/ .601 * 4 * Pi 7.552
Di st ance

MPE = 13.6 I nches
Di st ance

Conclusion:

The MCDN network radios are to be located at, or near the top of telephone poles and streetlights.

Given this location, the only personnel that will likely come within the MPE distance of the radio will be trained
professional utility workers. These workers may be contracted by Metricom to replace or install a radio, or they may be
contracted by the city in witch the pole is located to perform maintenance or repair on the utility pole or streetlight.

It is safe to assume that these individuals will be familiar with the hazards of RF exposure. However, to be
certain that no worker is exposed to levels of RF above the guidelines, Metricom will make the municipality in which
the radio is installed aware, in writing, of these exposure issues such that the municipality can pass the information on
to whomever they contract to work on the poles.

With regards to contractors hired by Metricom, Metricom will modify the radio installation guide to warn about
RF exposure.



Exposure Limits from FCC96-326 Report and Order, Appendix C, Final Rules is given below.

Tabl e 1.

(A Limts for Qccupational/Controlled Exposure

Limts for Maxi mum Perm ssi bl e Exposure (MPE)

Frequency El ectric Field Magnetic Field

Range Strength Strength Power Density Averaging Tinme
(MHz) (VIm (Am (MmN cn) (m nut es)
0.3-3.0 614 1.63 (100)* 6
3.0-30 1842/ f 4.89/f (900/f 2)* 6

30- 300 61.4 0. 163 1.0 6

300- 1500 -- -- f/300 6
1500- 100, 000 -- -- 5 6

f frequency in Mz

* Pl ane-wave equi val ent power density

(B) Limts for General Popul ation/Uncontrolled Exposure

Frequency El ectric Field Magnetic Field

Range Strength Strength Power Density Averaging Tine
(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: Cccupational/controlled Iimts 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 |l 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.




