
T-Mobile will also install (2) new equipment cabinets on a new steel platform  located at the exisiting equipment 
compound on the ground level. 
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Radio Specs: AIR6488 vs. AIR6449

T-Mobile Confidential

AIR6488 B41 AIR6449 B41

Availability Q1 2019 June 2020

Antenna Branches 64T64R 64T64R

Antenna Elements 8 columns x 8 rows, subarray size 
1x2, so in total 128 AE (or 64 X-pol)

8 columns x 8 rows, subarray size 
1x3, so in total 192 AE (or 96 X-pol)

Operation band 2496 – 2690 MHz 2496 – 2690 MHz

IBW 100 MHz Full IBW (194 MHz)

Output Power 200W 300W

NR+LTE Support Split mode and Mixed mode (4Q19) Mixed mode
Dimensions (H x W x D)
w/o protruding

884 x 520 x 183 mm
34.8 x 20.5 x 7.2 inches

840 x 520 x 210mm
33.1 x 20.5 x 8.3 inches

Weight 58 kg
128 lbs

47 kg
104 lbs

CPRI 3 x 10 Gbps eCPRI 4 x 25G eCPRI

Multi-layer MU MIMO DL/UL 16/8 DL/UL 16/8

Use a larger antenna envelope for entitlement so you can 
easily switch to the newer version

sonya.hemphill
Highlight

sonya.hemphill
Highlight
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Technical Features

FEATURES / BENEFITS

This antenna provides a 8 Port multi-band flexible platform for advanced use for flexible use in 
deployment scenarios for encompassing 600MHz, 700MHz, AWS & PCS applications.

24 Inch Width For Easier Zoning
Field Replaceable (Integrated) AISG RET platform for reduced environmental exposure and 
long lasting quality
Superior elevation pattern performance across the entire electrical down tilt range
Includes three AISG RET motors - Includes 0.5m AISG jumper for optional daisy chain of two 
high band RET motors for one single AISG point of high band tilt control.
Low band arrays driven by a single RET motor

LOW BAND LEFT ARRAY (617-746 MHZ) [R1]
Frequency Band MHz 617-698 698-746
Gain Over All Tilts dBi 15.1 +/- .3 15.5 +/- .3
Horizontal Beamwidth @3dB Deg 65 +/- 4 62 +/- 2
Vertical Beamwidth @3dB Deg 11.4 +/- .7 10.4 +/- .5
Electrical Downtilt Range Deg 0-12 0-12
Upper Side Lobe 
Suppression 0 to +20 dB 19 20

Front-to-Back, at +/-30°, 
Copolar dB 25 24

Cross Polar Discrimination 
(XPD) @ Boresight dB 19 19

Cross Polar Discrimination 
(XPD) @ +/-60 dB 5 3

3rd Order PIM 2 x 43dBm dBc -153
VSWR - 1.5:1 1.5:1
Cross Polar Isolation dB 25 25
Maximum Effective Power 
per Port Watt 250 250

LOW BAND RIGHT ARRAY (617-746 MHZ) [R2]
Frequency Band MHz 617-698 698-746
Gain Over All Tilts dBi 14.8 +/- .2 15.1 +/- .2
Horizontal Beamwidth @3dB Deg 65 +/- 4 62 +/- 2
Vertical Beamwidth @3dB Deg 11.4 +/- .8 10.3 +/- .5
Electrical Downtilt Range Deg 0-12 0-12
Upper Side Lobe 
Suppression 0 to +20 dB 19 20

Front-to-Back, at +/-30°, 
Copolar dB 25 23

Cross Polar Discrimination 
(XPD) @ Boresight dB 19 19

Cross Polar Discrimination 
(XPD) @ +/-60 dB 5 3

3rd Order PIM 2 x 43dBm dBc -153
VSWR - 1.5:1 1.5:1
Cross Polar Isolation dB 25 25
Maximum Effective Power 
per Port Watt 250 250

APXVAARR24_43-U-NA20 www.rfsworld.comREV: D REV DATE: July 3, 2018

All information contained in the present datasheet is subject to confirmation at time of ordering Page 1 of 4

PRODUCT DATASHEET

APXVAARR24_43-U-NA20

Dual Slant Polarized Quad Band (8 Port) Antenna, 617-746/617-746/1695-2200/1695-
2200MHz, 65deg, 15/15/18/18dBi, 2.4m (8ft), VET, RET, 0-12°/0-12°/2-12°/2-12°



HIGH BAND LEFT ARRAY (1695-2200 MHZ) [B1]
Frequency Band MHz 1695-1880 1850-1990 1920-2200
Gain Over All Tilts dBi 17.3 +/- .7 17.8 +/- .4 18.5 +/- 1
Horizontal Beamwidth @3dB Deg 66 +/- 7 59 +/- 4 59 +/- 6
Vertical Beamwidth @3dB Deg 5.3 +/- .4 4.7 +/- .4 4.3 +/- .3
Electrical Downtilt Range Deg 2-12 2-12 2-12
Upper Side Lobe 
Suppression 0 to +20 dB 15 15 15

Front-to-Back, at +/-30°, 
Copolar dB 25 25 25

Cross Polar Discrimination 
(XPD) @ Boresight dB 19 17 16

Cross Polar Discrimination 
(XPD) @ +/-60 dB 4 6 4

3rd Order PIM 2 x 43dBm dBc -153 -153 -153
VSWR - 1.5:1 1.5:1 1.5:1
Cross Polar Isolation dB 25 25 25
Maximum Effective Power 
per Port Watt 250 250 250

HIGH BAND RIGHT ARRAY (1695-2200 MHZ) [B2]
Frequency Band MHz 1695-1880 1850-1990 1920-2200
Gain Over All Tilts dBi 17.1 +/- .7 17.8 +/- .4 18.5 +/- 1
Horizontal Beamwidth @3dB Deg 66 +/- 7 59 +/- 4 59 +/- 5
Vertical Beamwidth @3dB Deg 5.2 +/- .4 4.7 +/- .4 4.3 +/- .3
Electrical Downtilt Range Deg 2-12 2-12 2-12
Upper Side Lobe 
Suppression 0 to +20 dB 15 15 15

Front-to-Back, at +/-30°, 
Copolar dB 25 24 25

Cross Polar Discrimination 
(XPD) @ Boresight dB 20 17 16

Cross Polar Discrimination 
(XPD) @ +/-60 dB 4 6 5

3rd Order PIM 2 x 43dBm dBc -153 -153 -153
VSWR - 1.5:1 1.5:1 1.5:1
Cross Polar Isolation dB 25 25 25
Maximum Effective Power 
per Port Watt 250 250 250

APXVAARR24_43-U-NA20 www.rfsworld.comREV: D REV DATE: July 3, 2018
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PRODUCT DATASHEET

APXVAARR24_43-U-NA20

Dual Slant Polarized Quad Band (8 Port) Antenna, 617-746/617-746/1695-2200/1695-
2200MHz, 65deg, 15/15/18/18dBi, 2.4m (8ft), VET, RET, 0-12°/0-12°/2-12°/2-12°



ORDERING INFORMATION
Order No. Configuration Mounting Hardware Mounting pipe Diameter Shipping Weight
APXVAARR24_43-U-NA20 Field Replace RET included (3) APM40-5E Beam tilt kit 

(included)
60-120mm 80 Kg

ELECTRICAL SPECIFICATIONS
Impedance Ohm 50.0
Polarization Deg ±45°

MECHANICAL SPECIFICATIONS
Dimensions - H x W x D mm (in) 2436 x 609 x 222 (95.9 x 24 x 8.7)
Weight (Antenna Only) kg (lb) 58 (128)
Weight (Mounting Hardware 
only)

kg (lb) 11.5 (25.3)

Shipping Weight kg (lb) 80 (176)
Connector type 8 x 4.3-10 female at bottom + 6 AISG connectors (3 male, 3 female)
Adjustment mechanism Integrated RET solution AISG compliant (Field Replaceable) + Manual Override + External Tilt Indicator
Mounting Hardware 
Material

Galvanized steel

Radome Material / Color Fiber Glass / Light Grey RAL7035

TESTING AND ENVIRONMENTAL
Temperature Range °C (°F) -40 to 60 (-40 to 140 )
Lightning protection IEC 61000-4-5
Survival/Rated Wind 
Velocity

km/h 241 (150 )

Environmental ETSI 300-019-2-4 Class 4.1E

APXVAARR24_43-U-NA20 www.rfsworld.comREV: D REV DATE: July 3, 2018
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PRODUCT DATASHEET

APXVAARR24_43-U-NA20

Dual Slant Polarized Quad Band (8 Port) Antenna, 617-746/617-746/1695-2200/1695-
2200MHz, 65deg, 15/15/18/18dBi, 2.4m (8ft), VET, RET, 0-12°/0-12°/2-12°/2-12°



Global RFS Website http://www.rfsworld.com

External Link Reference

External Document Links
APM40_Series_Installation_Instructions

Manual_Overdrive_Instructions

Global RFS Website

Notes
All electrical parameters are compliant with BASTA NGMN 9.6 requirements.

Available Configurations

APXVAARR24_43-U-NA20 -- External ACU is included -- shipping weight 80kg.

For additional mounting information please click "External Document Links".

This data is provisional and subject to changes.
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PRODUCT DATASHEET

APXVAARR24_43-U-NA20

Dual Slant Polarized Quad Band (8 Port) Antenna, 617-746/617-746/1695-2200/1695-
2200MHz, 65deg, 15/15/18/18dBi, 2.4m (8ft), VET, RET, 0-12°/0-12°/2-12°/2-12°

http://www.rfsworld.com/
http://www.rfsworld.com/
http://www.rfsworld.com/WebSearchECat/Datasheets/media/?q=images/Base_Station_Antennas/10000001055_Installation_Instructions_APM40-5_Mounting_Kit_F.pdf
http://www.rfsworld.com/WebSearchECat/Datasheets/media/?q=images/Base_Station_Antennas/Manual_Overdrive_Instructions.pdf
http://www.rfsworld.com/


Radio Frequency Electromagnetic Energy
(RF-EME) Compliance Report (Anchor) 

T-Mobile Proposed Facility 

Site ID: 7WAS565A 
University Manor Smokestack 

820 E University Boulevard, Silver Spring, Maryland 20903 

June 23, 2021 

EBI Project Number: 
6221003030 

Status: The proposed site will be compliant with the installation of 
the mitigation measures described in Attachment 1. 

Remarks: See signage plan for mitigation measures to be installed upon 
upgrade/installation of the site to comply with FCC and T-Mobile standards. 

Prepared by: 
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1.0 Executive Summary

EnviroBusiness Inc. (dba EBI Consulting) has been contracted by T-Mobile to conduct radio frequency 
electromagnetic (RF-EME) modeling for T-Mobile Site 7WAS565A located at 820 E University Boulevard 
in Silver Spring, Maryland to determine RF-EME exposure levels from proposed T-Mobile wireless 
communications equipment at this site. As described in detail in Appendix B of this report, the Federal 
Communications Commission (FCC) has developed Maximum Permissible Exposure (MPE) Limits for 
general public exposures and occupational exposures. This report summarizes the results of RF-EME 
modeling in relation to relevant FCC RF-EME compliance standards for limiting human exposure to RF-
EME fields. This report contains a detailed summary of the RF EME analysis for the site. 

This document addresses the compliance of T- proposed transmitting facilities independently at 
the site. 

occupational limit) at the main roof level. The proposed site is in compliance with Federal regulations 
regarding (radio frequency) RF Emissions. 

At the nearest walking/working surfaces to the T-Mobile antennas on the main roof level, the maximum 
power density generated by the T-Mobile antennas is approximately 19.5400 
general public limit (3.9080  

Based on worst-case predictive modeling, there are no modeled exposures on any accessible main roof 
level-walking/working surface related to T-  
occupational and/or general public exposure limits at this site.  

Signage is recommended at the site as presented in Attachment 1. Posting of the signage brings the site 
into compliance with FCC rules and regulations. 
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2.0 MPE Calculations

Calculations were completed for the proposed T-Mobile Wireless antenna rooftop facility located at 820 
E University Boulevard in Silver Spring, Maryland using the equipment information listed below. All 
calculations were performed per the specifications under FCC Office of Engineering & Technology (OET) 
Bulletin 65  to Radiofrequency 

-65). Because of the short wavelength of PCS services, the antennas require 
line-of-site paths for good propagation and are typically installed a distance above ground level. Antennas 
are constructed to concentrate energy towards the horizon, with as little energy as possible scattered 
towards the ground or the sky. This design, combined with the low power of PCS facilities, generally 
results in no possibility for exposure to approach Maximum Permissible Exposure (MPE) levels, with the 
exception of areas in the immediate vicinity of the antennas. 

In accordance with T-
RoofMaster  software to estimate the worst-case power density at the site rooftop and ground-level 
resulting from operation of the antennas. Using the computational methods set forth in OET-65, 

sources 
characterized in the study scenario. At each grid location, the cumulative power density is expressed as a 
percentage of the FCC limits. Manufacturer antenna pattern data is utilized in these calculations. 

d model as specified in OET-65 and an implementation of the 
OET-65 Cylindrical Model (Sula9). The models utilize several operational specifications for different types 
of antennas to produce a plot of spatially-averaged power densities that can be expressed as a percentage 
of the applicable exposure limit. 

For this report, EBI utilized antenna and power data provided by T-Mobile and compared the resultant 
worst- general public/uncontrolled exposure limits outlined in OET Bulletin 
65. EBI has performed theoretical worst-case modeling using RoofMaster  to estimate the maximum 
potential power density from each proposed antenna based on worst-case assumptions for the number 
of antennas and power. All radios at the proposed installation were considered to be running at full 
power and were uncombined in their RF transmission paths per carrier prescribed configuration. 
Modeling for Ericsson AIR 6449 and AIR 6488 antennas is based on worst-case assumptions that include 
all beams transmitting simultaneously. This is to ensure that all areas of potential concern are taken into 
consideration. As such, the results are conservative in nature and reflect potentially higher levels of RF 
emissions compared to actual on-air conditions. It is recommended that areas of concern be confirmed 
with onsite measurements once the site is active.  

The assumptions used in the modeling are based upon information provided by T-Mobile in the supplied 
drawings. 
 
There are no collocated carriers on the rooftop. 

The data for all T-Mobile antennas used in this analysis is shown in Section 3.0. Actual antenna gains for 
 specifications. All calculations were done with respect to the 

general public/uncontrolled threshold limits. 
 
Based on information provided by T-Mobile, access to this site is considered uncontrolled.  
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3.0 T-Mobile Antenna Inventory

 
This table contains an inventory of T-Mobile Antennas and Power Values. 

 
 
 
 

Sector Antenna 
Number Antenna Make Antenna Model 

 Centerline 
Height (ft) 

Above Nearest 
Walking Surface

Azimuth 
(°) 

Technology Frequency Band 
Power Per 
Channel 

(W) 
Number of 
Channels 

ERP
(W) 

A 2 COMMSCOPE VV-65A-R1B 03DT 2100 26.8 60 LTE AWS - 2100 MHz 60 2 4076

A 2 COMMSCOPE VV-65A-R1B 03DT 1900 26.8 60 LTE PCS - 1900 MHz 60 2 3501

A 2 COMMSCOPE VV-65A-R1B 03DT 1900 26.8 60 UMTS PCS - 1900 MHz 30 2 1750

A 3 ERICSSON SON_AIR6449 2500 LTE TB 28.8 60 LTE 2500 MHz 90 1 15461 

A 3 ERICSSON SON_AIR6449 2500 NR TB 28.8 60 NR 2500 MHz 90 1 15461 

A 3 ERICSSON SON_AIR6449 2500 LTE MACRO 28.8 60 LTE 2500 MHz 30 1 1611

A 3 ERICSSON SON_AIR6449 2500 LTE MACRO 28.8 60 NR 2500 MHz 30 1 1611

A 4 RFS APXVAALL24 43-U-NA20 05DT 700 26.8 60 LTE 700 MHz 30 1 608

A 4 RFS APXVAALL24 43-U-NA20 05DT 600 26.8 60 LTE 600 MHz 30 1 529

A 4 RFS APXVAALL24 43-U-NA20 05DT 600 26.8 60 NR 600 MHz 80 1 1411

A 4 RFS APXVAALL24 43-U-NA20 03DT 1900 26.8 60 UMTS/LTE PCS - 1900 MHz 90 2 4878

B 1 COMMSCOPE VV-65A-R1B 03DT 2100 26.8 140 LTE AWS - 2100 MHz 60 2 4076

B 1 COMMSCOPE VV-65A-R1B 03DT 1900 26.8 140 LTE PCS - 1900 MHz 60 2 3501

B 1 COMMSCOPE VV-65A-R1B 03DT 1900 26.8 140 UMTS PCS - 1900 MHz 30 2 1750

B 2 ERICSSON SON_AIR6449 2500 LTE TB 28.8 140 LTE 2500 MHz 90 1 15461 

B 2 ERICSSON SON_AIR6449 2500 NR TB 28.8 140 NR 2500 MHz 90 1 15461 

B 2 ERICSSON SON_AIR6449 2500 LTE MACRO 28.8 140 LTE 2500 MHz 30 1 1611

B 2 ERICSSON SON_AIR6449 2500 LTE MACRO 28.8 140 NR 2500 MHz 30 1 1611

B 3 RFS APXVAALL24 43-U-NA20 05DT 700 26.8 140 LTE 700 MHz 30 1 608

B 3 RFS APXVAALL24 43-U-NA20 05DT 600 26.8 140 LTE 600 MHz 30 1 529

B 3 RFS APXVAALL24 43-U-NA20 05DT 600 26.8 140 NR 600 MHz 80 1 1411

B 3 RFS APXVAALL24 43-U-NA20 03DT 1900 26.8 140 UMTS/LTE PCS - 1900 MHz 90 2 4878

 C 1 COMMSCOPE VV-65A-R1B 03DT 2100 26.8 270 LTE AWS - 2100 MHz 60 2 4076

 C 1 COMMSCOPE VV-65A-R1B 03DT 1900 26.8 270 LTE PCS - 1900 MHz 60 2 3501

 C 1 COMMSCOPE VV-65A-R1B 03DT 1900 26.8 270 UMTS PCS - 1900 MHz 30 2 1750

 C 2 ERICSSON SON_AIR6449 2500 LTE TB 28.8 270 LTE 2500 MHz 90 1 15461 

 C 2 ERICSSON SON_AIR6449 2500 NR TB 28.8 270 NR 2500 MHz 90 1 15461 

 C 2 ERICSSON SON_AIR6449 2500 LTE MACRO 28.8 270 LTE 2500 MHz 30 1 1611

 C 2 ERICSSON SON_AIR6449 2500 LTE MACRO 28.8 270 NR 2500 MHz 30 1 1611

 C 3 RFS APXVAALL24 43-U-NA20 05DT 700 26.8 270 LTE 700 MHz 30 1 608

 C 3 RFS APXVAALL24 43-U-NA20 05DT 600 26.8 270 LTE 600 MHz 30 1 529

 C 3 RFS APXVAALL24 43-U-NA20 05DT 600 26.8 270 NR 600 MHz 80 1 1411

 C 3 RFS APXVAALL24 43-U-NA20 03DT 1900 26.8 270 UMTS/LTE PCS - 1900 MHz 90 2 4878
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4.0 Summary and Conclusions

All calculations performed for this analysis yielded results that were within the allowable limits for 
exposure to RF Emissions. Based on predictive modeling, there are no modeled exposures on any 
accessible main roof level-walking/working surface related to T-
exceed the   
 
There are no collocated carriers on the rooftop. 
 
The anticipated maximum contribution from each sector of the proposed T-Mobile facility is 19.5400% of 
the allowable FCC established general public limit (3.9080% of the FCC occupational limit). This was 
determined through calculations along a radial from each sector taking full power values into account as 
well as actual vertical plane antenna gain values per the manufacturer-supplied specifications for gain. 
Based on worst-case predictive modeling, there are no areas at ground level related to the proposed 

cupational or general public exposure limits at this site. At ground 

 

A site is considered out of compliance with FCC regulations if there are areas that exceed the FCC 
exposure limits and there are no RF hazard mitigation measures in place. Any carrier which has an 
installation that contributes more than 5% of the applicable MPE must participate in mitigating these RF 
hazards. For this facility, the calculated values were within the allowable 100% threshold standard per the 
federal government.  

ground level in front of the T-Mobile antennas that may exceed the FCC standards for general population 
and/or occupational exposure. To reduce the risk of exposure and/or injury, EBI recommends that access 
to the rooftop or areas associated with the active antenna installation be restricted and secured where 
possible. In order to alert any workers potentially accessing the site, a blue Notice sign and a yellow 
Guidelines sign are recommended for installation at the access to the rooftop as depicted on the Signage 
Plan  Attachment 1. 



 

Post at Roof 
Access Points 

Attachment 1a: MPE Analysis and Recommended Signage (Main Roof Level)



 

Post at Roof 
Access Points 

Attachment 1b: MPE Analysis and Recommended Signage (Lower Roof Level)



 

Attachment 1c: MPE Analysis (Ground Level)
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Sign Sign Count Description Posting Instructions

 

1+ 

Blue Notice Sign
Used to notify individuals they are 
entering an area where the power 
density emitted from transmitting 

limit for the general public or 
occupational exposures.

Securely post at all access points to the site 
in a manner conspicuous to all individuals 

entering thereon. 

 

1+ 

Guidelines 
Informational sign used to notify 

workers that there are active antennas 
installed and provide guidelines for 

working in RF environments. 

Securely post at all access points to the site 
in a manner conspicuous to all individuals 

entering thereon. 

 

N/A 

Yellow Caution Sign 
Used to notify individuals that they are 
entering a hot spot where either the 

MPE limit is or could be exceeded. 

Signage not required. 

 

N/A 

Red Warning Sign 
Used to notify individuals that they are 
entering a hot zone where either the 

MPE limit has been exceeded. 

Signage not required. 

Notes: 

The proposed site will be compliant with the installation of the mitigation 
measures. 

The actual number of access points may vary based on documentation provided and/or if a survey 
was conducted. Recommended signage locations, if applicable, are based on T-
for the worst-case scenario in each sector. The actual signage installation is dependent on 
accessibility of the facility and antennas. Locations deemed inaccessible due to OSHA safety 
standards (proximity to unprotected roof edge or slope, etc.) will be compliant upon installation of 
recommended signage at the closest accessible point.  

 



 Note that Power (W) ERP/EiRP values are listed respective to the frequency of the antenna. (Values less than 1,000 MHz are listed as ERP and greater than 1,000 MHz are listed as EiRP.)  

Attachment 2: RoofMaster  Import File
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Appendix A: Certifications 
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Preparer Certification

I, David Keirstead, state that: 

I am an employee of EnviroBusiness Inc. (d/b/a EBI Consulting), which provides RF-EME safety 
and compliance services to the wireless communications industry. 

I have successfully completed RF-EME safety training, and I am aware of the potential hazards 
from RF-  

I am fully aware of and familiar with the Rules and Regulations of both the Federal 
Communications Commissions (FCC) and the Occupational Safety and Health Administration 
(OSHA) with regard to Human Exposure to Radio Frequency Radiation.  

I have been trained on RF-EME modeling using RoofMaster  modeling software. 

I have reviewed the data  provided by the client and incorporated it into this Site Compliance 
Report such that the information contained in this report is true and accurate to the best of my 
knowledge.  
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Appendix B: Federal Communications Commission (FCC) 
Requirements 



15 EBI Consulting  21 B Street  Burlington, MA 01803  1.800.786.2346 

All information used in this report was analyzed as a percentage of current Maximum Permissible 
Exposure (% MPE) as listed in the FCC OET Bulletin 65 Edition 97-01and ANSI/IEEE Std C95.1. The 
FCC regulates Maximum Permissible Exposure in units of microwatts per square centimeter ( W/cm2). 
The number of W/cm2 calculated at each sample point is called the power density. The exposure limit 
for power density varies depending upon the frequencies being utilized. Wireless Carriers and Paging 
Services use different frequency bands each with different exposure limits, therefore it is necessary to 
report results and limits in terms of percent MPE rather than power density. 

All results were compared to the FCC (Federal Communications Commission) radio frequency 
exposure rules, 47 CFR 1.1307(b)(1)  (b)(3), to determine compliance with the Maximum Permissible 
Exposure (MPE) limits for General Population/Uncontrolled environments as defined below. 

General population/uncontrolled exposure limits apply to situations in which the general public may be 
exposed or in which persons who are exposed as a consequence of their employment may not be made 
fully aware of the potential for exposure or cannot exercise control over their exposure.  Therefore, 
members of the general public would always be considered under this category when exposure is not 
employment related, for example, in the case of a telecommunications tower that exposes persons in a 
nearby residential area. 

Public exposure to radio frequencies is regulated and enforced in units of microwatts per square 
centimeter ( W/cm2). The general population exposure limit for the 700 and 800 MHz Bands is 467 
W/cm2 and 567 W/cm2 respectively, and the general population exposure limit for the PCS and AWS 

bands is 1000 W/cm2. Because each carrier will be using different frequency bands, and each frequency 
band has different exposure limits, it is necessary to report percent of MPE rather than power density.  

Occupational/controlled exposure limits apply to situations in which persons are exposed as a 
consequence of their employment and in which those persons who are exposed have been made fully 
aware of the potential for exposure and can exercise control over their exposure.  
Occupational/controlled exposure limits also apply where exposure is of a transient nature as a result of 
incidental passage through a location where exposure levels may be above general 
population/uncontrolled limits (see below), as long as the exposed person has been made fully aware of 
the potential for exposure and can exercise control over his or her exposure by leaving the area or by 
some other appropriate means. 

A site is considered out of compliance with FCC regulations if there are areas that exceed the FCC 
exposure limits and there are no RF hazard mitigation measures in place. Any carrier which has an 
installation that contributes more than 5% of the applicable MPE must participate in mitigating these RF 
hazards. 

Additional details can be found in FCC OET 65.  
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1.0 Executive Summary

EnviroBusiness Inc. (dba EBI Consulting) has been contracted by T-Mobile to conduct radio frequency 
electromagnetic (RF-EME) modeling for T-Mobile Site 7WAS565A located at 820 E University Boulevard 
in Silver Spring, Maryland to determine RF-EME exposure levels from proposed T-Mobile wireless 
communications equipment at this site. As described in detail in Appendix B of this report, the Federal 
Communications Commission (FCC) has developed Maximum Permissible Exposure (MPE) Limits for 
general public exposures and occupational exposures. This report summarizes the results of RF-EME 
modeling in relation to relevant FCC RF-EME compliance standards for limiting human exposure to RF-
EME fields. This report contains a detailed summary of the RF EME analysis for the site. 

This document addresses the compliance of T- proposed transmitting facilities independently at 
the site. 

occupational limit) at the main roof level. The proposed site is in compliance with Federal regulations 
regarding (radio frequency) RF Emissions. 

At the nearest walking/working surfaces to the T-Mobile antennas on the main roof level, the maximum 
power density generated by the T-Mobile antennas is approximately 19.5400 
general public limit (3.9080  

Based on worst-case predictive modeling, there are no modeled exposures on any accessible main roof 
level-walking/working surface related to T-  
occupational and/or general public exposure limits at this site.  

Signage is recommended at the site as presented in Attachment 1. Posting of the signage brings the site 
into compliance with FCC rules and regulations. 
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2.0 MPE Calculations

Calculations were completed for the proposed T-Mobile Wireless antenna rooftop facility located at 820 
E University Boulevard in Silver Spring, Maryland using the equipment information listed below. All 
calculations were performed per the specifications under FCC Office of Engineering & Technology (OET) 
Bulletin 65  to Radiofrequency 

-65). Because of the short wavelength of PCS services, the antennas require 
line-of-site paths for good propagation and are typically installed a distance above ground level. Antennas 
are constructed to concentrate energy towards the horizon, with as little energy as possible scattered 
towards the ground or the sky. This design, combined with the low power of PCS facilities, generally 
results in no possibility for exposure to approach Maximum Permissible Exposure (MPE) levels, with the 
exception of areas in the immediate vicinity of the antennas. 

In accordance with T-
RoofMaster  software to estimate the worst-case power density at the site rooftop and ground-level 
resulting from operation of the antennas. Using the computational methods set forth in OET-65, 

sources 
characterized in the study scenario. At each grid location, the cumulative power density is expressed as a 
percentage of the FCC limits. Manufacturer antenna pattern data is utilized in these calculations. 

d model as specified in OET-65 and an implementation of the 
OET-65 Cylindrical Model (Sula9). The models utilize several operational specifications for different types 
of antennas to produce a plot of spatially-averaged power densities that can be expressed as a percentage 
of the applicable exposure limit. 

For this report, EBI utilized antenna and power data provided by T-Mobile and compared the resultant 
worst- general public/uncontrolled exposure limits outlined in OET Bulletin 
65. EBI has performed theoretical worst-case modeling using RoofMaster  to estimate the maximum 
potential power density from each proposed antenna based on worst-case assumptions for the number 
of antennas and power. All radios at the proposed installation were considered to be running at full 
power and were uncombined in their RF transmission paths per carrier prescribed configuration. 
Modeling for Ericsson AIR 6449 and AIR 6488 antennas is based on worst-case assumptions that include 
all beams transmitting simultaneously. This is to ensure that all areas of potential concern are taken into 
consideration. As such, the results are conservative in nature and reflect potentially higher levels of RF 
emissions compared to actual on-air conditions. It is recommended that areas of concern be confirmed 
with onsite measurements once the site is active.  

The assumptions used in the modeling are based upon information provided by T-Mobile in the supplied 
drawings. 
 
There are no collocated carriers on the rooftop. 

The data for all T-Mobile antennas used in this analysis is shown in Section 3.0. Actual antenna gains for 
 specifications. All calculations were done with respect to the 

general public/uncontrolled threshold limits. 
 
Based on information provided by T-Mobile, access to this site is considered uncontrolled.  
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3.0 T-Mobile Antenna Inventory

 
This table contains an inventory of T-Mobile Antennas and Power Values. 

 
 
 
 

Sector Antenna 
Number Antenna Make Antenna Model 

 Centerline 
Height (ft) 

Above Nearest 
Walking Surface

Azimuth 
(°) 

Technology Frequency Band 
Power Per 
Channel 

(W) 
Number of 
Channels 

ERP
(W) 

A 2 COMMSCOPE VV-65A-R1B 03DT 2100 26.8 60 LTE AWS - 2100 MHz 60 2 4076

A 2 COMMSCOPE VV-65A-R1B 03DT 1900 26.8 60 LTE PCS - 1900 MHz 60 2 3501

A 2 COMMSCOPE VV-65A-R1B 03DT 1900 26.8 60 UMTS PCS - 1900 MHz 30 2 1750

A 3 ERICSSON SON_AIR6449 2500 LTE TB 28.8 60 LTE 2500 MHz 90 1 15461 

A 3 ERICSSON SON_AIR6449 2500 NR TB 28.8 60 NR 2500 MHz 90 1 15461 

A 3 ERICSSON SON_AIR6449 2500 LTE MACRO 28.8 60 LTE 2500 MHz 30 1 1611

A 3 ERICSSON SON_AIR6449 2500 LTE MACRO 28.8 60 NR 2500 MHz 30 1 1611

A 4 RFS APXVAALL24 43-U-NA20 05DT 700 26.8 60 LTE 700 MHz 30 1 608

A 4 RFS APXVAALL24 43-U-NA20 05DT 600 26.8 60 LTE 600 MHz 30 1 529

A 4 RFS APXVAALL24 43-U-NA20 05DT 600 26.8 60 NR 600 MHz 80 1 1411

A 4 RFS APXVAALL24 43-U-NA20 03DT 1900 26.8 60 UMTS/LTE PCS - 1900 MHz 90 2 4878

B 1 COMMSCOPE VV-65A-R1B 03DT 2100 26.8 140 LTE AWS - 2100 MHz 60 2 4076

B 1 COMMSCOPE VV-65A-R1B 03DT 1900 26.8 140 LTE PCS - 1900 MHz 60 2 3501

B 1 COMMSCOPE VV-65A-R1B 03DT 1900 26.8 140 UMTS PCS - 1900 MHz 30 2 1750

B 2 ERICSSON SON_AIR6449 2500 LTE TB 28.8 140 LTE 2500 MHz 90 1 15461 

B 2 ERICSSON SON_AIR6449 2500 NR TB 28.8 140 NR 2500 MHz 90 1 15461 

B 2 ERICSSON SON_AIR6449 2500 LTE MACRO 28.8 140 LTE 2500 MHz 30 1 1611

B 2 ERICSSON SON_AIR6449 2500 LTE MACRO 28.8 140 NR 2500 MHz 30 1 1611

B 3 RFS APXVAALL24 43-U-NA20 05DT 700 26.8 140 LTE 700 MHz 30 1 608

B 3 RFS APXVAALL24 43-U-NA20 05DT 600 26.8 140 LTE 600 MHz 30 1 529

B 3 RFS APXVAALL24 43-U-NA20 05DT 600 26.8 140 NR 600 MHz 80 1 1411

B 3 RFS APXVAALL24 43-U-NA20 03DT 1900 26.8 140 UMTS/LTE PCS - 1900 MHz 90 2 4878

 C 1 COMMSCOPE VV-65A-R1B 03DT 2100 26.8 270 LTE AWS - 2100 MHz 60 2 4076

 C 1 COMMSCOPE VV-65A-R1B 03DT 1900 26.8 270 LTE PCS - 1900 MHz 60 2 3501

 C 1 COMMSCOPE VV-65A-R1B 03DT 1900 26.8 270 UMTS PCS - 1900 MHz 30 2 1750

 C 2 ERICSSON SON_AIR6449 2500 LTE TB 28.8 270 LTE 2500 MHz 90 1 15461 

 C 2 ERICSSON SON_AIR6449 2500 NR TB 28.8 270 NR 2500 MHz 90 1 15461 

 C 2 ERICSSON SON_AIR6449 2500 LTE MACRO 28.8 270 LTE 2500 MHz 30 1 1611

 C 2 ERICSSON SON_AIR6449 2500 LTE MACRO 28.8 270 NR 2500 MHz 30 1 1611

 C 3 RFS APXVAALL24 43-U-NA20 05DT 700 26.8 270 LTE 700 MHz 30 1 608

 C 3 RFS APXVAALL24 43-U-NA20 05DT 600 26.8 270 LTE 600 MHz 30 1 529

 C 3 RFS APXVAALL24 43-U-NA20 05DT 600 26.8 270 NR 600 MHz 80 1 1411

 C 3 RFS APXVAALL24 43-U-NA20 03DT 1900 26.8 270 UMTS/LTE PCS - 1900 MHz 90 2 4878
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4.0 Summary and Conclusions

All calculations performed for this analysis yielded results that were within the allowable limits for 
exposure to RF Emissions. Based on predictive modeling, there are no modeled exposures on any 
accessible main roof level-walking/working surface related to T-
exceed the   
 
There are no collocated carriers on the rooftop. 
 
The anticipated maximum contribution from each sector of the proposed T-Mobile facility is 19.5400% of 
the allowable FCC established general public limit (3.9080% of the FCC occupational limit). This was 
determined through calculations along a radial from each sector taking full power values into account as 
well as actual vertical plane antenna gain values per the manufacturer-supplied specifications for gain. 
Based on worst-case predictive modeling, there are no areas at ground level related to the proposed 

cupational or general public exposure limits at this site. At ground 

 

A site is considered out of compliance with FCC regulations if there are areas that exceed the FCC 
exposure limits and there are no RF hazard mitigation measures in place. Any carrier which has an 
installation that contributes more than 5% of the applicable MPE must participate in mitigating these RF 
hazards. For this facility, the calculated values were within the allowable 100% threshold standard per the 
federal government.  

ground level in front of the T-Mobile antennas that may exceed the FCC standards for general population 
and/or occupational exposure. To reduce the risk of exposure and/or injury, EBI recommends that access 
to the rooftop or areas associated with the active antenna installation be restricted and secured where 
possible. In order to alert any workers potentially accessing the site, a blue Notice sign and a yellow 
Guidelines sign are recommended for installation at the access to the rooftop as depicted on the Signage 
Plan  Attachment 1. 



 

Post at Roof 
Access Points 

Attachment 1a: MPE Analysis and Recommended Signage (Main Roof Level)



 

Post at Roof 
Access Points 

Attachment 1b: MPE Analysis and Recommended Signage (Lower Roof Level)



 

Attachment 1c: MPE Analysis (Ground Level)



10 EBI Consulting  21 B Street  Burlington, MA 01803  1.800.786.2346 

Sign Sign Count Description Posting Instructions

 

1+ 

Blue Notice Sign
Used to notify individuals they are 
entering an area where the power 
density emitted from transmitting 

limit for the general public or 
occupational exposures.

Securely post at all access points to the site 
in a manner conspicuous to all individuals 

entering thereon. 

 

1+ 

Guidelines 
Informational sign used to notify 

workers that there are active antennas 
installed and provide guidelines for 

working in RF environments. 

Securely post at all access points to the site 
in a manner conspicuous to all individuals 

entering thereon. 

 

N/A 

Yellow Caution Sign 
Used to notify individuals that they are 
entering a hot spot where either the 

MPE limit is or could be exceeded. 

Signage not required. 

 

N/A 

Red Warning Sign 
Used to notify individuals that they are 
entering a hot zone where either the 

MPE limit has been exceeded. 

Signage not required. 

Notes: 

The proposed site will be compliant with the installation of the mitigation 
measures. 

The actual number of access points may vary based on documentation provided and/or if a survey 
was conducted. Recommended signage locations, if applicable, are based on T-
for the worst-case scenario in each sector. The actual signage installation is dependent on 
accessibility of the facility and antennas. Locations deemed inaccessible due to OSHA safety 
standards (proximity to unprotected roof edge or slope, etc.) will be compliant upon installation of 
recommended signage at the closest accessible point.  

 



 Note that Power (W) ERP/EiRP values are listed respective to the frequency of the antenna. (Values less than 1,000 MHz are listed as ERP and greater than 1,000 MHz are listed as EiRP.)  

Attachment 2: RoofMaster  Import File
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Preparer Certification

I, David Keirstead, state that: 

I am an employee of EnviroBusiness Inc. (d/b/a EBI Consulting), which provides RF-EME safety 
and compliance services to the wireless communications industry. 

I have successfully completed RF-EME safety training, and I am aware of the potential hazards 
from RF-  

I am fully aware of and familiar with the Rules and Regulations of both the Federal 
Communications Commissions (FCC) and the Occupational Safety and Health Administration 
(OSHA) with regard to Human Exposure to Radio Frequency Radiation.  

I have been trained on RF-EME modeling using RoofMaster  modeling software. 

I have reviewed the data  provided by the client and incorporated it into this Site Compliance 
Report such that the information contained in this report is true and accurate to the best of my 
knowledge.  
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All information used in this report was analyzed as a percentage of current Maximum Permissible 
Exposure (% MPE) as listed in the FCC OET Bulletin 65 Edition 97-01and ANSI/IEEE Std C95.1. The 
FCC regulates Maximum Permissible Exposure in units of microwatts per square centimeter ( W/cm2). 
The number of W/cm2 calculated at each sample point is called the power density. The exposure limit 
for power density varies depending upon the frequencies being utilized. Wireless Carriers and Paging 
Services use different frequency bands each with different exposure limits, therefore it is necessary to 
report results and limits in terms of percent MPE rather than power density. 

All results were compared to the FCC (Federal Communications Commission) radio frequency 
exposure rules, 47 CFR 1.1307(b)(1)  (b)(3), to determine compliance with the Maximum Permissible 
Exposure (MPE) limits for General Population/Uncontrolled environments as defined below. 

General population/uncontrolled exposure limits apply to situations in which the general public may be 
exposed or in which persons who are exposed as a consequence of their employment may not be made 
fully aware of the potential for exposure or cannot exercise control over their exposure.  Therefore, 
members of the general public would always be considered under this category when exposure is not 
employment related, for example, in the case of a telecommunications tower that exposes persons in a 
nearby residential area. 

Public exposure to radio frequencies is regulated and enforced in units of microwatts per square 
centimeter ( W/cm2). The general population exposure limit for the 700 and 800 MHz Bands is 467 
W/cm2 and 567 W/cm2 respectively, and the general population exposure limit for the PCS and AWS 

bands is 1000 W/cm2. Because each carrier will be using different frequency bands, and each frequency 
band has different exposure limits, it is necessary to report percent of MPE rather than power density.  

Occupational/controlled exposure limits apply to situations in which persons are exposed as a 
consequence of their employment and in which those persons who are exposed have been made fully 
aware of the potential for exposure and can exercise control over their exposure.  
Occupational/controlled exposure limits also apply where exposure is of a transient nature as a result of 
incidental passage through a location where exposure levels may be above general 
population/uncontrolled limits (see below), as long as the exposed person has been made fully aware of 
the potential for exposure and can exercise control over his or her exposure by leaving the area or by 
some other appropriate means. 

A site is considered out of compliance with FCC regulations if there are areas that exceed the FCC 
exposure limits and there are no RF hazard mitigation measures in place. Any carrier which has an 
installation that contributes more than 5% of the applicable MPE must participate in mitigating these RF 
hazards. 

Additional details can be found in FCC OET 65.  


































