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FCC rule part 2.1093(d)

(1) Applications for equipment authorization of portable RF sources subject to routine environmental

evaluation must contain a statement confirming compliance with the limits specified in § 1.1310 of this

chapter as part of their application. Technical information showing the basis for this statement must be

submitted to the Commission upon request. The SAR limits specified in § 1.1310(a) through (c) of this

chapter shall be used for evaluation of portable devices transmitting in the frequency range from 100

kHz to 6 GHz. Portable devices that transmit at frequencies above 6 GHz shall be evaluated in terms of

the MPE limits specified in Table 1 to § 1.1310(e)(1) of this chapter. A minimum separation distance

applicable to the operating configurations and exposure conditions of the device shall be used for the

evaluation. In general, maximum time-averaged power levels must be used for evaluation. All

unlicensed personal communications service (PCS) devices and unlicensed NII devices shall be subject

to the limits for general population/uncontrolled exposure.

(2) Evaluation of compliance with the SAR limits can be demonstrated by either laboratory

measurement techniques or by computational modeling. The latter must be supported by adequate

documentation showing that the numerical method as implemented in the computational software has

been fully validated; in addition, the equipment under test and exposure conditions must be modeled

according to protocols established by FCC-accepted numerical computation standards or available FCC

procedures for the specific computational method. Guidance regarding SAR measurement techniques

can be found in the Office of Engineering and Technology (OET) Laboratory Division Knowledge

Database (KDB). The staff guidance provided in the KDB does not necessarily represent the only

acceptable methods for measuring RF exposure or RF emissions, and is not binding on the

Commission or any interested party.

(3) For purposes of analyzing portable RF sources under the occupational/controlled SAR criteria

specified in § 1.1310 of this chapter, time averaging provisions of the limits may be used in conjunction

with the maximum duty factor to determine maximum time-averaged exposure levels under normal

operating conditions.

(4) The time averaging provisions for occupational/controlled SAR criteria, based on maximum duty

factor, may not be used in determining typical exposure levels for portable devices intended for use by

consumers, such as cellular telephones, that are considered to operate in general

population/uncontrolled environments as defined in § 1.1310 of this chapter. However, “source-based”

time averaging based on an inherent property of the RF source is allowed over a time period not to

exceed 30 minutes. An example of this would be the determination of exposure from a device that uses

digital technology such as a time-division multiple-access (TDMA) scheme for transmission of a signal.

(5) Visual advisories (such as labeling, embossing, or on an equivalent electronic display) on portable

devices designed only for occupational use can be used as part of an applicant's evidence of the device

user's awareness of occupational/controlled exposure limits. Such visual advisories shall be legible and

clearly visible to the user from the exterior of the device. Visual advisories must indicate that the device

is for occupational use only, refer the user to specific information on RF exposure, such as that

provided in a user manual and note that the advisory and its information is required for FCC RF

exposure compliance. Such instructional material must provide users with information on how to use the

device and to ensure users are fully aware of and able to exercise control over their exposure to satisfy

compliance with the occupational/controlled exposure limits. A sample of the visual advisory, illustrating

its location on the device, and any instructional material intended to accompany the device when

marketed, shall be filed with the Commission along with the application for equipment authorization.

Details of any special training requirements pertinent to mitigating and limiting RF exposure should also

be submitted. Holders of grants for portable devices to be used in occupational settings are

encouraged, but not required, to coordinate with end-user organizations to ensure appropriate RF safety

training.

(6) General population/uncontrolled exposure limits defined in § 1.1310 of this chapter apply to portable

devices intended for use by consumers or persons who are exposed as a consequence of their

employment and may not be fully aware of the potential for exposure or cannot exercise control over

their exposure. No communication with the consumer including either visual advisories or manual

instructions will be considered sufficient to allow consumer portable devices to be evaluated subject to

limits for occupational/controlled exposure specified in § 1.1310 of this chapter.
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SAR test exclusion guidance

KDB 447498 D01 V06 4.3. General SAR test exclusion guidance

Unless specifically required by the published RF exposure KDB procedures, standalone 1-g head or

body and 10-g extremity SAR evaluation for general population exposure conditions, by measurement

or numerical simulation, is not required when the corresponding SAR Test Exclusion Threshold

condition(s), listed below, is (are) satisfied. These test exclusion conditions are based on source-based

time-averaged maximum conducted output power of the RF channel requiring evaluation, adjusted for

tune-up tolerance, and the minimum test separation distance required for the exposure conditions.28

The minimum test separation distance defined in 4.1 f) is determined by the smallest distance from the

antenna and radiating structures or outer surface of the device, according to the host form factor,

exposure conditions and platform requirements, to any part of the body or extremity of a user or

bystander. To qualify for SAR test exclusion, the test separation distances applied must be fully

explained and justified, typically in the SAR measurement or SAR analysis report, by the operating

configurations and exposure conditions of the transmitter and applicable host platform requirements,

according to the required published RF exposure KDB procedures. When no other RF exposure testing

or reporting are required, a statement of justification and compliance must be included in the equipment

approval, in lieu of the SAR report, to qualify for SAR test exclusion. When required, the device specific

conditions described in the other published RF exposure KDB procedures must be satisfied before

applying these SAR test exclusion provisions; for example, handheld PTT two-way radios, handsets,

laptops and tablets, etc.



Limit

KDB 447498 D01 V06 4.3. General SAR test exclusion guidance

a) For 100 MHz to 6 GHz and test separation distances ≤ 50 mm, the 1-g and 10-g SAR test exclusion

thresholds are determined by the following:

[(max. power of channel, including tune-up tolerance, mW) / (min. test separation distance, mm)] · [√

f(GHz)] ≤ 3.0 for 1-g SAR, and ≤ 7.5 for 10-g extremity SAR,

• f(GHz) is the RF channel transmit frequency in GHz

The test exclusions are applicable only when the minimum test separation distance is ≤ 50 mm, and for

transmission frequencies between 100 MHz and 6 GHz. When the minimum test separation distance is

< 5 mm, a distance of 5 mm according to 4.1 f) is applied to determine SAR test exclusion.

b) For 100 MHz to 6 GHz and test separation distances > 50 mm, the 1-g and 10-g SAR test exclusion

thresholds are determined by the following (also illustrated in Appendix B):

1) {[Power allowed at numeric threshold for 50 mm in step a)] + [(test separation distance – 50 mm)·

(f(MHz)/150)]} mW, for 100 MHz to 1500 MHz

2) {[Power allowed at numeric threshold for 50 mm in step a)] + [(test separation distance – 50 mm)·

10]} mW, for > 1500 MHz and ≤ 6 GHz

c) For frequencies below 100 MHz, the following may be considered for SAR test exclusion (also

illustrated in Appendix C):

1) For test separation distances > 50 mm and < 200 mm, the power threshold at the corresponding test

separation distance at 100 MHz in step b) is multiplied by [1 + log(100/f(MHz))]

2) For test separation distances ≤ 50 mm, the power threshold determined by the equation in c) 1) for

50 mm and 100 MHz is multiplied by ½

3) SAR measurement procedures are not established below 100 MHz.

When SAR test exclusion cannot be applied, a KDB inquiry is required to determine SAR evaluation

requirements for any SAR test results below 100 MHz to be acceptable.



1) at 100 MHz and 50 mm, power threshold = (3.0 * 50) / sqrt(0.1) = 474.342 Mw
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354.813 371.294

※ Limit

2) 474.342 + (50 - 50) * (27.195 / 150) = 474.342 mW

3) 474.342 * [1 + log(100 / 27.195)] = 742.588 mW

4) 742.588 / 2 = 371.294 mW

※ Measured maximum output power: 24.55 dBm / Tune-up tolerance : 24.5 dBm ± 1 dB
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