




































































 

 
C Squared Systems, LLC 

65 Dartmouth Drive 
Auburn, NH 03032 

(603) 644-2800 
support@csquaredsystems.com 

 
 

 

 

 

 

 

 

Calculated Radio Frequency Emissions 

Sirius XM 

HAR 25-01 

310 Orange Street, New Haven, CT 06511 

 

 

 
 

August 21, 2015

  



Table of Contents 
 

1. Introduction .................................................................................................................................................................... 1 

2. FCC Guidelines for Evaluating RF Radiation Exposure Limits ............................................................................ 1 

3. RF Exposure Prediction Methods ............................................................................................................................... 2 

4. Calculation Results ......................................................................................................................................................... 3 

5. Conclusion ...................................................................................................................................................................... 4 

6. Statement of Certification ............................................................................................................................................. 4 

Attachment A: References ................................................................................................................................................ 5 

Attachment B: FCC Limits for Maximum Permissible Exposure (MPE) ................................................................. 6 

Attachment C: AT&T Antenna Data Sheets and Electrical Patterns ........................................................................ 8 

Attachment D: Sirius XM Antenna Data Sheets and Electrical Patterns ................................................................ 10 

 

 
 

List of Tables 
 
 

Table 1: Carrier Information ............................................................................................................................................ 3 

Table 2: FCC Limits for Maximum Permissible Exposure (MPE) ............................................................................ 6 

 

 
 

List of Figures 
 
 

Figure 1: Graph of FCC Limits for Maximum Permissible Exposure (MPE) ......................................................... 7 

i 
 



 
 
 
 

1. Introduction 

The purpose of this report is to investigate compliance with applicable FCC regulations for the proposed modifications to 
the existing Sirius XM Radio Inc. (“Sirius XM”) antenna arrays mounted on the penthouse and rooftop of the SNET 
building located at 310 Orange Street in New Haven, CT.  The coordinates of the building are 41-18-33.12N, 72-55-8.86W. 

Sirius XM is proposing the following modifications: 

1. The removal of two panel antennas (Model FR90-17-00VNL) and replacement with two panel antennas (Mode# TA-
2304-2-DAB-L-120) 

2. Adding one high-band receive dish antenna (Model#TA-2324-LHCP) to an existing bulkhead wall 
3. Adding Sirius XM equipment cabinet to the existing concrete floor. 

 
 

2. FCC Guidelines for Evaluating RF Radiation Exposure Limits 

In 1985, the FCC established rules to regulate radio frequency (RF) exposure from FCC licensed antenna facilities. In 1996, 
the FCC updated these rules, which were further amended in August 1997 by OET Bulletin 65 Edition 97-01. These new 
rules include Maximum Permissible Exposure (MPE) limits for transmitters operating between 300 kHz and 100 GHz. The 
FCC MPE limits are based upon those recommended by the National Council on Radiation Protection and Measurements 
(NCRP), developed by the Institute of Electrical and Electronics Engineers, Inc., (IEEE) and adopted by the American 
National Standards Institute (ANSI). 

The FCC general population/uncontrolled limits set the maximum exposure to which most people may be subjected. 
General population/uncontrolled exposures apply in situations in which the general public may be exposed, or in which 
persons that are exposed as a consequence of their employment may not be fully aware of the potential for exposure or 
cannot exercise control over their exposure. 

Public exposure to radio frequencies is regulated and enforced in units of milliwatts per square centimeter (mW/cm2). The 
general population exposure limits for the various frequency ranges are defined in the attached “FCC Limits for Maximum 
Permissible Exposure (MPE)” in Attachment B of this report. 

Higher exposure limits are permitted under the occupational/controlled exposure category, but only for persons who are 
exposed as a consequence of their employment and who have been made fully aware of the potential for exposure, and they 
must be able to exercise control over their exposure. General population/uncontrolled limits are five times more stringent 
than the levels that are acceptable for occupational, or radio frequency trained individuals. Attachment B contains excerpts 
from OET Bulletin 65 and defines the Maximum Exposure Limit. 

Finally, it should be noted that the MPE limits adopted by the FCC for both general population/uncontrolled exposure and 
for occupational/controlled exposure incorporate a substantial margin of safety and have been established to be well below 
levels generally accepted as having the potential to cause adverse health effects. 
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3. RF Exposure Prediction Methods 

The emission field calculation results displayed in the following figures were generated using the following formula as 
outlined in FCC bulletin OET 65: 
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= 2
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4
6.1 Density Power 

R
EIRP

π
x Off Beam Loss 

 Where: 

  EIRP = Effective Isotropic Radiated Power 

  R = Radial Distance = ( )22 VH +  

  H = Horizontal Distance from antenna in meters 

  V = Vertical Distance from radiation center of antenna in meters 

  Ground reflection factor of 1.6 

  Off Beam Loss is determined by the selected antenna pattern 

 

These calculations assume that the antennas are operating at 100 percent capacity and power, and that all channels are 
transmitting simultaneously. Obstructions (trees, buildings, etc.) that would normally attenuate the signal are not taken into 
account. The calculations assume even terrain in the area of study and do not take into account actual terrain elevations 
which could attenuate the signal. As a result, the predicted signal levels reported below are much higher than the actual 
signal levels will be from the finished modifications. 
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4. Calculation Results 

Table 1 below outlines the power density information for the site.  Because the proposed Sirius XM antennas are directional 
in nature, the majority of the RF power is focused out towards the horizon.  As a result, there will be less RF power directed 
below the antennas relative to the horizon, and consequently lower power density levels around the base of the building.  
Please refer to Attachment C for the vertical pattern of the proposed Sirius XM antennas. The calculated results for Sirius 
XM in Table 1 include a nominal 10 dB off-beam pattern loss to account for the lower relative gain below the antennas. 
 

 

Carrier
Antenna 
Height         
(Feet)

Operating 
Frequency 

(MHz)

Number of 
Trans.

ERP Per 
Transmitter 

(Watts)

Power Density 
(mw/cm2)

Limit %MPE

AT&T UMTS RPP 88P 1 5PP PNPPT5 PN586W PNWW%
AT&T UMTS RPP 19PP R 5PP PNPP9P 1NPPPP PN9P%
AT&T GSM RPP 19PP 3 TRW PNP115 1NPPPP 1N15%
AT&T GSM RPP 88P W R96 PNP186 PN586W 3N1W%
AT&T LTE RPP WTP 1 5PP PNPPT5 PNT933 PN91%
Marcus 11WN8 PNPP%
Marcus 1P3 3NP6%
Marcus 1P3 3NP6%
Marcus TP PN61%
Marcus TP PN1W%
Sirius XM R39 R3T5 R RT5TN8 PNPP31 1NPPPP PN31%

Total: 1TN11%
 

Table 1: Carrier Information1  
 
 
 
 
 
 
 
 
 
 
 
 
 

1 The power density information for carriers other than Sirius XM was taken directly from the CSC database dated 5/4/2015. Please note that 
%MPE values listed are rounded to two decimal points.  The total %MPE listed is a summation of each unrounded contribution.  Therefore, 
summing each rounded value may not reflect the total value listed in the table. 
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5. Conclusion 

The above analysis verifies that emissions from the existing site will be below the maximum power density levels as 
outlined by the FCC in the OET Bulletin 65 Ed. 97-01. Even when using conservative methods, the cumulative power 
density from the proposed transmit antennas at the existing facility is well below the limits for the general public. The 
highest expected percent of Maximum Permissible Exposure at ground level is 14.11% of the FCC limit. 

As noted previously, obstructions (trees, buildings, etc.) that would normally attenuate the signal are not taken into account. 
As a result, the predicted signal levels are more conservative (higher) than the actual signal levels will be from the finished 
modifications. 

 
 
 
 
 
 
6. Statement of Certification 

I certify to the best of my knowledge that the statements in this report are true and accurate. The calculations follow 
guidelines set forth in ANSI/IEEE Std. C95.3, ANSI/IEEE Std. C95.1 and FCC OET Bulletin 65 Edition 97-01. 

 
 
 
 
 

 
 

  August 21, 2015 

 Daniel L. Goulet 
C Squared Systems, LLC 

Date 
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Attachment B: FCC Limits for Maximum Permissible Exposure (MPE) 

(A) Limits for Occupational/Controlled Exposure2  

Frequency 
Range 
(MHz) 

Electric Field 
Strength (E) 

(V/m) 

Magnetic Field 
Strength (E) 

(A/m) 

Power Density (S) 
(mW/cm2) 

Averaging Time 
|E|2, |H|2 or S (minutes) 

0.3-3.0 614 1.63 (100)* 6 
3.0-30 1842/f 4.89/f (900/f2)* 6 
30-300 61.4 0.163 1.0 6 

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

 
 
(B) Limits for General Population/Uncontrolled Exposure3  

Frequency 
Range 
(MHz) 

Electric Field 
Strength (E) 

(V/m) 

Magnetic Field 
Strength (E) 

(A/m) 

Power Density (S) 
(mW/cm2) 

Averaging Time 
|E|2, |H|2 or S (minutes) 

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 * Plane-wave equivalent power density 

Table 2: FCC Limits for Maximum Permissible Exposure (MPE) 
 

2 Occupational/controlled limits apply in situations in which persons are exposed as a consequence of their employment provided those 
persons are fully aware of the potential for exposure and can exercise control over their exposure. Limits for occupational/controlled 
exposure also apply in situations when an individual is transient through a location where occupational/controlled limits apply provided he or 
she is made aware of the potential for exposure 
3 General population/uncontrolled exposures apply in situations in which the general public may be exposed, or in which persons that are 
exposed as a consequence of their employment may not be fully aware of the potential for exposure or cannot exercise control over their 
exposure 
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Figure 1: Graph of FCC Limits for Maximum Permissible Exposure (MPE) 
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Attachment C: AT&T Antenna Data Sheets and Electrical Patterns 

700 MHz  

 

Manufacturer: KMW 
Model #: AM-X-CD-16-65-00T 

Frequency Band: 698-806 MHz 
Gain: 13.4 dBd 

Vertical Beamwidth: 12.3° 
Horizontal Beamwidth: 65° 

Polarization: Dual Slant ± 45° 
Size L x W x D: 72.0” x 11.8” x 5.9” 

  

850 MHz GSM  

 

Manufacturer: KMW 
Model #: AM-X-CD-16-65-00T 

Frequency Band: 698-894 MHz 
Gain: 13.9 dBd 

Vertical Beamwidth: 15° 
Horizontal Beamwidth: 65° 

Polarization: Dual Slant ±45° 
Size L x W x D: 54.0” x 12.6” x 7.87” 

  

850 MHz UMTS  

 

Manufacturer: Kathrein-Scala 
Model #: 80010121 

Frequency Band: 824-896 MHz 
Gain: 11.5 dBd 

Vertical Beamwidth: 14.5° 
Horizontal Beamwidth: 86° 

Polarization: Dual Linear ±45° 
Size L x W x D: 54.5” x 10.3” x 5.9” 
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1900 MHz GSM  

 

Manufacturer: KMW 
Model #: AM-X-CD-16-65-00T 

Frequency Band: 1710-2170 MHz 
Gain: 15.3 dBd 

Vertical Beamwidth: 7.5° 
Horizontal Beamwidth: 65° 

Polarization: Dual Slant ±45° 
Size L x W x D: 54.0” x 12.6” x 7.87” 

  

1900 MHz UMTS  

 

Manufacturer: Kathrein-Scala 
Model #: 80010121 

Frequency Band: 1850-1990 MHz 
Gain: 14.3 dBd 

Vertical Beamwidth: 6.6° 
Horizontal Beamwidth: 85° 

Polarization: Dual Linear ±45° 
Size L x W x D: 54.5” x 10.3” x 5.9” 
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Attachment D: Sirius XM Antenna Data Sheets and Electrical Patterns 

   
 

   
Sirius XM 

 
 

 

Manufacturer: Til-Tek 
Model #: TA-2304-2-DAB 

Frequency Band: 2330-2345 MHz 
Gain 10.9 dBd 

Vertical Beamwidth: 7.5° 
Horizontal Beamwidth: 120° 

Polarization: Vertical 
Size L x W x D: 39.5” x 6.5” x 3.5” 
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Load Case No. 1: Proposed Sirius XM high band RX dish (Model # TA-2324-LHCP) 
mounted on a proposed pipe mast attached to the existing bulkhead wall, Sirius XM 
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1.0 Introduction 
 
Pursuant to your request, a professional engineer from KM Consulting Engineers, Inc. 
has prepared this report describing the methodology and codes used in the review of 
the structural integrity for the proposed Sirius XM installation on the existing building 
structure. The analysis and design takes into consideration loading from the proposed 
equipment, antennas and steel framing attached to the existing building roof and wall 
structures.  
 
One new Sirius XM high band RX dish (Model # TA-2324-LHCP) is to be mounted to a 
new 3½” (nom) sched 40 pipe mast attached to the existing bulkhead wall. One new 
Sirius XM TX panel antenna (Model # TA-2304-2-DAB-L-120) will be mounted to a new 
pipe mast attached to the existing penthouse wall and the existing Sirius XM TX panel 
antenna (Model # FR90-17-00VNL) will be replaced with one new panel antenna (Model 
# TA-2304-2-DAB-L-120) on the existing pipe mount.  
 
The existing Sirius XM low band standard equipment cabinets will be replaced with a 
new equipment cabinet (Model # DRU-200W) and mounted on the existing concrete 
floor. 
 
As a part of the analysis process, engineers from A Saxon Design Group have visited 
the job site and visually observed the condition of the existing structural elements of the 
building and reviewed the proposed loading as documented on this report. 
 
Loads imposed by the newly proposed antennas and equipment cabinet on the existing 
building structure are shown in the included calculations and are provided for checking 
adequacy of the existing structure to support loads from the new installation. The design 
check assumes that the structure is maintained and in good condition with no defects 
and deterioration of the structural capacity. 
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2.0 Analysis  
 

2.1 Design Codes 
 

The following design codes have been used, as applicable, to complete the 
structural analysis of the proposed addition of steel framing on the existing 
structure: 
 
Building Code 
2013 Amendment to 2005 CT State Building Code 

 
Loading 
Building loads are based on the following reference standards: 
• 2013 Amendment to 2005 CT State Building Code 
• American Society of Civil Engineers (ASCE) 7-92, Minimum Design Loads for  
 Buildings and Other Structures 

 
Structural Steel Design Standard 
Steel design is based on the following American Institute of Steel Construction 
(AISC) reference standards: 
• AISC Manual of Steel Construction: Allowable Stress Design, 13th Edition 

Structural Masonry Design Standard 
Structural masonry design is based on the following American Concrete Institute 
(ACI) reference standards: 
• ACI 530-05, Building Code Requirements and Specification for Masonry  
 Structures 

Antenna Design Standard 
Design of the structural supports for the Antennas on the projects is based on the 
following standard: 
• ANSI/TIA-222-G Structural Standards for Antenna Supporting Structures and  
 Antennas 
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2.2 Design Loading 
 

2.2.1 Wind Load: 
 

• Wind Load on Equipment:   Per ANSI/TIA-222-G Spec. 

 
2.2.2 Platform Loading: 

 
• Equipment Cabinet Load:  817 lbs (total weight) 
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2.3 Structural Analysis  
 

 
EQUIPMENT FLOOR CAPACITY CHECK CALCULATION 
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RX DISH  CAPACITY CHECK CALCULATION 
 

 
 
Total wind force of RX dish = 196 lbs.  The proposed antenna is to be mounted on pipe 
mast attached to the existing bulkhead wall.   
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Check connections for shear:  
 

 
 
Check pipe stress for proposed pipe mount: 
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PANEL ANTENNA  CAPACITY CHECK CALCULATION 
 
Check wind force on panel antenna: 

 
 
Each panel antenna and mounting pipe has 132 lb of wind force applied to them at the 
design wind speed. 
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Check connections for shear: 
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Check pipe stress for proposed pipe mounts: 
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3.0 Results and Summary 

 
Based on the structural analysis performed, we conclude that the existing equipment 
room floor can support the proposed cabinet. Further, the proposed RX dish and the 
proposed antennas can be mounted on the walls as referenced in the drawings 
provided for this site and in the calculations. The proposed Sirius XM installation is 
within applicable code tolerances. 
 
Please do not hesitate to contact our office with any questions or concerns regarding 
this report. 
 
 
Sincerely, 
KM CONSULTING ENGINEERS, INC  Reviewed and Approved by: 

 
 

 
  
  
Domenic Aversa, EIT    Michael Bohlinger, PE 
Project Manager     Principal 
       Connecticut License No. 20405 
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Appendix A 
 

Equipment Plan and Support Framing 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
















	em-sirius-093-150721_filing_OrangeSt
	em-sirius-093-150721_revisedstructual_OrangeSt
	1aa
	1. Introduction
	2. FCC Guidelines for Evaluating RF Radiation Exposure Limits
	3. RF Exposure Prediction Methods
	4. Calculation Results
	5. Conclusion
	6. Statement of Certification
	Attachment A: References
	Attachment B: FCC Limits for Maximum Permissible Exposure (MPE)
	Attachment C: AT&T Antenna Data Sheets and Electrical Patterns
	Attachment D: Sirius XM Antenna Data Sheets and Electrical Patterns

	1aab
	1.0 Introduction
	Appendix A





