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5 FCC §2.1091, §15.247(i) & ISEDC RSS-102- RF Exposure 
 
 
5.1 Applicable Standards  
 
According to FCC KDB 447498 D04 Interim General RF Exposure Guidance v01, Section 2.1 RF Exposure 
Test Exemptions for Single Source,  
 

2.1.1 General RF Exposure Test Exemption Considerations  

 

RF exposure test exemptions provide means to obtain certification without the need of showing data 

(measurements, or analytical/numerical modeling) to demonstrate compliance. Hereafter, in this context, an RF 

source is referred to as “exempt RF device” in the sense that it is not required to show data demonstrating 

compliance to RF exposure limits.  

 

Test exemptions apply for devices used in general population/uncontrolled exposure environments, according to 

the SAR-based, or MPE-based exemption thresholds.8 However, it is always possible, especially when the 

potential for exposure cannot be easily determined, that an RF exposure evaluation may become required 

according § 1.1307(c) and (d).  

 

As detailed in Section 2.1.2, the 1 mW and SAR-based test exemption conditions are in terms of source-based 

available maximum time-averaged (matched conducted) output power for all operating configurations, adjusted 

for tune-up tolerance, and at the minimum test separation distance required for the particular RF exposure 

scenario under consideration. This minimum test separation distance 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 exemption, the test separation distances applied must be fully explained and justified 

(typically in the SAR measurement, or SAR analysis report, according to KDB Pub. 865664) by showing the 

actual operating configurations and exposure conditions of the transmitter, and applicable host platform 

requirements (e.g., KDB Pubs. 648474, 616217, 941225)  

 

When no other RF exposure testing or reporting is 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 exemption.  

 

If RF exposure testing requirements for a specific device are covered in a KDB Publication, those requirements 

must be satisfied before applying any SAR test exemption provisions. For example, this is the case for handheld 

PTT two-way radios, handsets, laptops, and tablets, etc.9  

 

Finally, when 10-g extremity SAR applies, SAR test exemption may be considered by applying a factor of 2.5 to 

the SAR-based exemption thresholds.  

 

2.1.2 1-mW Test Exemption  

 

Per §1.1307(b)(3)(i)(A), a single RF source is exempt RF device (from the requirement to show data 

demonstrating compliance to RF exposure limits, as previously mentioned) if the available maximum time-

averaged power is no more than 1 mW, regardless of separation distance.  

 

This exemption applies to all operating configurations and exposure conditions, for the frequency range 100 kHz 

to 100 GHz, regardless of fixed, mobile, or portable device exposure conditions. This is a standalone exemption, 

and it cannot be applied in conjunction with any other test exemption.  

 

2.1.3 SAR-Based Exemption  
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A more comprehensive exemption, considering a variable power threshold that depends on both the separation 

distance and power, is provided in §1.1307(b)(3)(ii)(B). This exemption is applicable to the frequency range 

between 300 MHz and 6 GHz, with test separation distances between 0.5 cm and 40 cm, and for all RF sources 

in fixed, mobile, and portable device exposure conditions.  

 

Accordingly, a RF source is considered an RF exempt device if its available maximum time-averaged (matched 

conducted) power or its effective radiated power (ERP), whichever is greater, are below a specified threshold. 

This exemption threshold was derived based on general population 1-g SAR requirements and is detailed in 

Appendix C.  

 

2.1.4 MPE-Based Exemption  
 
An alternative to the SAR-based exemption is provided in §1.1307(b)(3)(ii)(C), for a much wider frequency 
range, from 300 kHz to 100 GHz, applicable for separation distances greater or equal to λ/2π, where λ is the 
free-space operating wavelength in meters. The MPE-based test exemption condition is in terms of ERP, defined 
as the 
 
8 Specific test exemption thresholds for operations under occupational/controlled limits are not established.  
9 When SAR evaluation is required by the hotspot mode or UMPC mini-tablet procedures, that is, where an 
antenna is ≤ 2.5 cm from a surface or edge, the test separation distance from the phantom to the antenna or 
device enclosure, as appropriate, should be applied to determine SAR test exemption for such configurations, 
according to the criteria in this document. For that case, the test separation distance cannot be determined from 
the distance of the antenna to the device surface or edge. 
 
 
According to ISED RSS-102 Issue 5 Section 2.5.1 Exemption Limits for Routine Evaluation-SAR Evaluation: 
 
SAR evaluation is required if the separation distance between the user and/or bystander and the antenna and/or 
radiating element of the device is less than or equal to 20 cm, except when the device operates at or below the 
applicable output power level (adjusted for tune-up tolerance) for the specified separation distance defined 
in table below,  
 

Frequency 
(MHz) 

Exemption Limits (mW) 

At separation 
distance of  

≤5 mm 

At separation 
distance of  

10 mm 

At separation 
distance of  

15 mm 

At separation 
distance of  

20 mm 

At separation 
distance of  

25 mm 

≤300 71 101 132 162 193 

450 52 70 88 106 123 

835 17 30 42 55 67 

1900 7 10 18 34 60 

2450 4 7 15 30 52 

3500 2 6 16 32 55 

5800 1 6 15 27 41 
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Frequency 
(MHz) 

Exemption Limits (mW) 

At separation 
distance of  

30 mm 

At separation 
distance of  

35 mm 

At separation 
distance of  

40 mm 

At separation 
distance of  

45 mm 

At separation 
distance of 

≥50 mm 

≤300 223 254 284 315 345 

450 141 159 177 195 213 

835 80 92 105 117 130 

1900 99 153 225 316 431 

2450 83 123 173 235 309 

3500 86 124 170 225 290 

5800 56 71 85 97 106 

 
 
5.2 FCC RF Exposure Exemption Evaluation Procedures 
 
According to FCC KDB 447498 D04 Interim General RF Exposure Guidance v01, Annex B Exemptions for 
Single Source,  
 

 B.1 General  

 

This appendix provides the exemption criteria and summarizes relevant parameters and usage considerations 

based on descriptions in FCC 19-126.  

 

 B.2 Blanket 1 mW Blanket Exemption  

 

The 1 mW Blanket Exemption of § 1.1307(b)(3)(i)(A) applies for single fixed, mobile, and portable RF sources 

with available maximum time-averaged power of no more than 1 mW, regardless of separation distance. The 1 

mW blanket exemption applies at separation distances less than 0.5 cm, including where there is no separation. 

This exemption shall not be used in conjunction with other exemption criteria other than those for multiple RF 

sources in paragraph § 1.1307(b)(3)(ii)(A). The 1 mW exemption is independent of service type and covers the 

full range of 100 kHz to 100 GHz, but it shall not be used in conjunction with other exemption criteria or in 

devices with higher-power transmitters operating in the same time-averaging period. Exposure from such 

higher-power transmitters would invalidate the underlying assumption that exposure from the lower-power 

transmitter is the only contributor to SAR in the relevant volume of tissue.  

 

 B.3 MPE-based Exemption  

 

General frequency and separation-distance dependent MPE-based effective radiated power (ERP) thresholds are 

in Table B.1 [Table 1 of § 1.1307(b)(1)(i)(C)] to support an exemption from further evaluation from 300 kHz 

through 100 GHz. 
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Table B.1 – THRESHOLD FOR SINGLE RF SOURCE SUBJECT TO ROUTINE ENVIRONMENTAL 

EVALUATION 

 

RF Source Minimum Distance 
Threshold 

ERP 

fL MHz  fH MHz λL/2π  λH/2π W 

0.3 - 1.34 159 m - 35.6 m 1,920 R2 

1.34 - 30 35.6 m - 1.6 m 3,450 R2/f2 

30 - 300 1.6 m - 159 mm 3.83 R2 

300 - 1,500 159 mm - 31.8 mm 0.0128 R2 f 

1,500 - 100,000 31.8 mm - 0.5 mm 19.2 R2 

Subscripts L and H are low and high; λ is wavelength. 

From § 1.1307(b)(3)(i)(C), modified by adding Minimum Distance columns. 

 

The table applies to any RF source (i.e., single fixed, mobile, and portable transmitters) and specifies power and 

distance criteria for each of the five frequency ranges used for the MPE limits. These criteria apply at separation 

distances from any part of the radiating structure of at least λ/2π. The thresholds are based on the general 

population MPE limits with a single perfect reflection, outside of the reactive near-field, and in the main beam 

of the radiator.  

 

For mobile devices that are not exempt per Table B.1 [Table 1 of § 1.1307(b)(1)(i)(C)] at distances from 20 cm 

to 40 cm and in 0.3 GHz to 6 GHz, evaluation of compliance with the exposure limits in § 1.1310 is necessary if 

the ERP of the device is greater than ERP20cm in Formula (B.1) [repeated from § 2.1091(c)(1) and § 

1.1307(b)(1)(i)(B)]. 

 

Pth (mW) = ERP20 cm (mW) = 2040f     0.3 GHz ≤ f < 1.5 GHz 
(B.1) 

Pth (mW) = ERP20 cm (mW) = 3060      1.5 GHz ≤ f ≤ 6 GHz 
 

If the ERP is not easily obtained, then the available maximum time-averaged power may be used (i.e., without 

consideration of ERP only if the physical dimensions of the radiating structure(s) do not exceed the electrical 

length of λ/4 or if the antenna gain is less than that of a half-wave dipole.  

 

SAR-based exemptions are constant at separation distances between 20 cm and 40 cm to avoid discontinuities in 

the threshold when transitioning between SAR-based and MPE-based exemption criteria at 40 cm, considering 

the importance of reflections. 

 

B.4 SAR-based Exemption  

 

SAR-based thresholds are derived based on frequency, power, and separation distance of the RF source. The 

formula defines the thresholds in general for either available maximum time-averaged power or maximum time-

averaged ERP, whichever is greater.  

 

If the ERP of a device is not easily determined, such as for a portable device with a small form factor, the 

applicant may use the available maximum time-averaged power exclusively if the device antenna or radiating 

structure does not exceed an electrical length of λ/4.  

 

As for devices with antennas of length greater than λ/4 where the gain is not well defined, but always less than 

that of a half-wave dipole (length λ/2), the available maximum time-averaged power generated by the device 

may be used in place of the maximum time-averaged ERP, where that value is not known.  
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The separation distance is the smallest distance from any part of the antenna or radiating structure for all 

persons, during operation at the applicable ERP. In the case of mobile or portable devices, the separation 

distance is from the outer housing of the device where it is closest to the antenna.  

 

The SAR-based exemption formula of § 1.1307(b)(3)(i)(B), repeated here as Formula (B.2), applies for single 

fixed, mobile, and portable RF sources with available maximum time-averaged power or effective radiated 

power (ERP), whichever is greater, of less than or equal to the threshold Pth (mW).  

 

This method shall only be used at separation distances from 0.5 cm to 40 cm and at frequencies from 0.3 GHz to 

6 GHz (inclusive). Pth is given by Formula (B.2). 

 

Pth (mW) = ERP20 cm (d/20 cm)x     d ≤ 20 cm 
(B.2) 

Pth (mW) = ERP20 cm                     20 cm < d ≤ 40 cm 
 

Where  

 

x = -log10 (60/(ERP20 cm√f)) 
 

and f is in GHz, d is the separation distance (cm), and EPR20cm is per Formula (B.1).  

 

The example values shown in Table B.2 are for illustration only. 

 

Table B.2 – Example Power Thresholds (mW) 

 

Frequency 

(MHz) 

Distance (mm) 

 5 10 15 20 25 30 35 40 45 50 

300 39 65 88 110 129 148 166 184 201 217 

450 22 44 67 89 112 135 158 180 203 226 

835 9 25 44 66 90 116 145 175 207 240 

1900 3 12 26 44 66 92 122 157 195 236 

2450 3 10 22 38 59 83 111 143 179 219 

3600 2 8 18 32 49 71 96 125 158 195 

5800 1 6 14 25 40 58 80 106 136 169 

 

 

 
5.3 MPE Results for the FCC 
 
  



Roku, Inc.                                                                                                                    FCC ID: TC2-R1043; IC: 5959A-R1040 

Report Number: R2304281-DSS                             Page 21 of 57                 FCC Part 15C/ISEDC RSS-247 Test Report 

 
Bluetooth Classic 

 

Prediction frequency (GHz) 2.402 

Maximum output power (dBm) 11.99 

Maximum ERP (dBm) 12.19 

Maximum ERP (mW) 16.56 

Prediction distance (cm) 20 

Maximum antenna gain (dBi) 2.35 

0.3 GHz ≤ f < 1.5 GHz 

ERP20 cm (mW) x SAR-based Exemption Threshold 

- - 

d ≤ 20 cm 
Pth (mW) 

- 

20 cm < d ≤ 40 cm 
Pth (mW) 

- 

1.5 GHz ≤ f ≤ 6 GHz 

ERP20 cm (mW) x SAR-based Exemption Threshold 

3060 2.1232 

d ≤ 20 cm 
Pth (mW) 

3060 

20 cm < d ≤ 40 cm 
Pth (mW) 

- 

 
 
As shown in the table above, the EUT’s Max ERP is lower than the SAR-based Exemption Threshold. SAR 
testing for this device is exempted.  
 
FCC Worst Case Colocation: 
 
BTC Contribution + 2.4Wifi Contribution  = 16.56/3060 + 104.95/3060 = 0.04 < 1 
BTC Contribution + 5Wifi Contribution  = 16.56/3060 + 1340/3060 = 0.44  < 1 
 
 

Note: device can only operate BT/BLE + 2.4/5GHz Wifi simultaneously.  Multiple BT configs can’t transmit 

simultaneously with each other.  Multiple Wifi configs can’t transmit simultaneously with each other.   

 
 
5.4 RF exposure evaluation exemption for IC 
 
Maximum EIRP power at 2440 MHz = 11.99 dBm + 2.35 dBi = 14.34 dBm which is lesser than 1.31×10-2f 0.6834 

= 2.7053 W = 34.32 dBm 

 

The RF exposure evaluation is compliant. 
 
 
 
 
 
  


