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29 Nov 1999

To: Federal Communications Commission
Equipment Authorization Division
Applications Processing Branch
Errol Chang
echang@fcc.gov

Re: 731 Conf. number: EA95065
FCC ID: GNW21100
Correspondence Ref Number: 10187

Below are Metricom’s replies to the FCC’s comments regarding the above application.

FCC COMVENT

1. The filing is requesting for 1.0 W Maxi mum neasured output is 837 nWWat the antenna
terminal. Requested output needs revision.

Metricom Reply

A new 731 form will be submitted with the RF output power specified at 837 mW.

FCC COMVENT

2. The user manual is indicating "device does not conply with Part 15 Rules". The RF
exposure statenent at the end of this section needs revision, it has the wong separation
di stance (see bel ow).

Metricom Reply

The manual that was submitted in the application was the manual that was printed up for the Beta test users. At that time,
since certification had not been granted, the statement said that the device did not comply with the FCC specifications.
The statement that will appear in the final version of the user manual is below.

FCC Conpl i ance

This device conplies with part 15 of the FCC Rules. Operation is subject to the follow ng two
conditions: (1) This device may not cause harnful interference, and (2) this device nust accept any
interference received, including interference that may cause unwanted operation

Thi s equi prent has been tested and found to conply with the limts for a dass B digital device,
pursuant to Part 15 of the FCC rules. These limts are designed to provi de reasonabl e protection
agai nst harnful interference in a residential installation. This equi prent generates, uses and can
radi ate radi o frequency energy and, if not installed and used in accordance with the instructions,
may cause harnful interference to radi o communi cati ons. However, there is no guarantee that
interference will not occur in a particular installation. |If this equi pment does cause harnful
interference to radio or television reception, which can be determ ned by turning the equi pnent off
and on, the user is encouraged to try to correct the interference by one or nore of the follow ng
saf ety neasures.

Reorient or relocate the receiving antenna.
I ncrease the separation between the equi prent and the receiver.
Consul t the deal er or an experienced radi o/ nrodem technician for hel p.

To conply with FCC RF exposure limts, during nornal operation, the user should maintain a m ni num
separation distance of 8 inches between all persons and the antenna of this device.




FCC COMVENT

3. The distance determ ned by the MPE estimates is 12.87 cm rounding up to 13 cm which
is inconsistent with the distance indicated in the operators manual. Metricom has
declared this to be a "nobile" transmtter for nounting behind |ap-top conputer displays
or on desk-top next to lap-top conmputers, and estinmated RF exposure conpliance with
respect to MPE limts. A mininumseparation distance of 20 cmis required with respect
to 2.1091 of FCC Rules. The manual instructions/statenments should be revised

accordi ngly; otherw se, conpliance nust be estinmated with respect to 2.1093 using SAR
l[imts (when less than 20 cnj.

Metricom Reply

Since classifying the modem as a “mobile” device results in a required minimum separation distance of 20 cm. (approx. 8
inches) even though the MPE distance is less that 20 cm, Metricom will modify the users manual to reflect this 20 cm
minimum distance. (See the statement above)

Additionally Metricom has recalculated the MPE distance using the corrected RF power output of 837 mw and the new
MPE estimate is in this document as well.

FCC COMVENT

4. The RF exposure statenent/instruction indicated in the manual shoul d indicated that
when this device is operating, a separation distance of 20 cmor nore nust be maintai ned
between its antenna and all persons, including users and bystanders, to satisfy FCC RF
Exposure requirements. Tine-averaging according to typical usage, such as "continuous or
extended data transm ssion” (currently indicated) for purpose of RF exposure is only

all owed for controlled exposure environnment, which does not apply to this device. The
separation distance is a requirenment for device operating as a nmobile transmtter, not a
recommendation as currently indicated in the manual. The statenent should be revised
accordi ngly.

Metricom Reply

The statement in the manual has been revised as suggested above.

FCC COMVENT

5. As proposed in the MPE estimates, the device is for |ap-top conputer use either
attached to the back of the display or on desk-top next to the | ap-top computer.

Qperating instructions and procedures, including the required separation distance, should
be included in the users manual for these proposed operating conditions for satisfying
15.247(b) (4).

Metricom Reply

The statement in the front of the manual has been revised (See statement above). Additionally, a note informing the user
of the minimum separation distance has been placed in the manual within the instructions where the user is instructed to
turn the modem on. The note that will appear in the final version of the manual is below.

Note: To conply with FCC RF exposure limts, during normal operation, the user should
mai ntai n a m ni num separation di stance of 8 inches between all persons and the antenna of
t hi s device.
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Federal Communications Commission
Maximum Permissible Exposure Assessment
for the
Metricom GS modem, GNW 21100

In accordance with

FCC REPORT AND ORDER 96-326
Adopted: August 1, 1996




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 Uncontroll ed Environments

35. The 1992 ANSI/ I EEE guidelines 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 enployment, by other cognizant persons, or as the incidental result of
transi ent passage through areas where anal ysis shows the exposure |evels may be above
[the exposure and induced current levels permtted for uncontrolled environnent but not
those permitted for controlled environnments]." Uncontrolled environnents are defined as
"l ocations 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 workplaces where there are
no expectations that the exposure |evels may exceed [the exposure and induced current
| evels permitted for uncontrolled environnents]."

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(my) * Duty Cycle
Di st ance T . .
(cm Exposure Limt ( mvcm2) 4 * P

Calculation:

MPE Dist(cnm)= SQRT( (Ant Gai n(Rati o) *Pout (my) *Duty Q/cle)/(let(mM’cm‘Z) *4 * Pl) )
= SQRT( ( 1.25 * 837 * 1 .6 *4 * Pl) )
= SQRT( ( 1046. 25 / 7. 534 ) )
= SQRT (138.87)

MPE Dist(cn) = 11.78 cm

MPE Dist(in) = 4.63 in

Conclusion:

The typical distance between the user of the modem is approximately 3 to 4 times greater than the MPE distance
under typical use.

Since the modem is a mobile device, and the MPE distance is below the minimum separation distance required of a
mobile device, a statement will appear in the modem user manual that will require users to maintain a minimum 20 cm
distance between the modem antenna and all persons, during modem operation.




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

Table 1. Limts for Maxi num Perm ssi bl e Exposure (MPE)

(B) Limts for General Popul ation/Uncontrolled Exposure

Frequency El ectric Fieldvagnetic Field

Range Strength Strength Power Density Averaging Tine
(M) (Vm (Am ( MmN cnR) ('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 MHz

* Pl ane-wave equi val ent power density

NOTE 1 TO TABLE 1: Cccupational/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 | ocation where occupational/controlled linmts apply provided he or she is nade aware
of the potential for exposure

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

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




