STATE OF CONNECTICUT

CONNECTICUT SITING COUNCIL

Ten Franklin Square, New Britain, CT 06051
Phone: (860) 827-2935 Fax: (860) 827-2950
E-Mail: siting.council@ct.gov
www.ct.gov/csc

July 12, 2013

Kenneth C. Baldwin, Esg.
Robinson & Cole LLP
280 Trumbull Street
Hartford, CT 06103

RE:  EM-VER -034-130613 — Cellco Partnership d/b/a Verizon Wireless notice of intent to modify an
existing telecommunications facility located at Hospital Avenue, Danbury, Connecticut.

Dear Attorney Baldwin:

The Connecticut Siting Council (Council) hereby acknowledges your notice to modify this existing
telecommunications facility, pursuant to Section 16-50j-73 of the Regulations of Connecticut State
Agencies with the following conditions:

e Verizon shall implement the recommendations made in the Radio Frequency Exposure Report
prepared by C Squared Systems dated February 20, 2013 and signed by Dan Goulet;

e  Within 45 days following completion of the antenna installation, Verizon shall provide
documentation that it implemented the recommendations of the Radio Frequency Exposure
Report;

e Any deviation from the proposed modification as specified in this notice and supporting materials
with the Council shall render this acknowledgement invalid;

e Any material changes to this modification as proposed shall require the filing of a new notice
with the Council;

e  Within 45 days after completion of construction, the Council shall be notified in writing that
construction has been completed;

e The validity of this action shall expire one year from the date of this letter; and

e The applicant may file a request for an extension of time beyond the one year deadline provided
that such request is submitted to the Council not less than 60 days prior to the expiration;

The proposed modifications including the placement of all necessary equipment and shelters within the
tower compound are to be implemented as specified here and in your notice dated June 12, 2013. The
modifications are in compliance with the exception criteria in Section 16-50j-72 (b) of the Regulations of
Connecticut State Agencies as changes to an existing facility site that would not increase tower height,
extend the boundaries of the tower site, increase noise levels at the tower site boundary by six decibels,
and increase the total radio frequencies electromagnetic radiation power density measured at the tower
site boundary to or above the standard adopted by the State Department of Environmental Protection
pursuant to General Statutes § 22a-162. This facility has also been carefully modeled to ensure that radio
frequency emissions are conservatively below State and federal standards applicable to the frequencies
now used on this tower.
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This decision is under the exclusive jurisdiction of the Council. Please be advised that the validity of this
action shall expire one year from the date of this letter. Any additional change to this facility will require
explicit notice to this agency pursuant to Regulations of Connecticut State Agencies Section 16-50j-73.
Such notice shall include all relevant information regarding the proposed change with cumulative worst-
case modeling of radio frequency exposure at the closest point of uncontrolled access to the tower base,
consistent with Federal Communications Commission, Office of Engineering and Technology, Bulletin
65. Thank you for your attention and cooperation.

Very truly yours,

/ : /(:} /) 7 f
Ll e —
Melanie A. Bachman
Acting Executive Director

MAB/CDM/jb

c: The Honorable Mark D. Boughton, Mayor, City of Danbury
Dennis Elpern, City Planner, City of Danbury
Danbury Hospital
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Also admiited in Massachusetts

June 12, 2013

Melanie Bachman

Acting Executive Director
Connecticut Siting Council
10 Franklin Square

New Britain, CT 06051

Re:  Notice of Exempt Modification — Facility Modification
Hospital Avenue, Danbury, Connecticut

Dear Ms. Bachman:

Cellco Partnership d/b/a Verizon Wireless (*“Cellco”) currently maintains a
wireless telecommunications facility on the roof at Danbury Hospital, off Hospital
Avenue in Danbury. The Council approved the establishment of this facility in
Docket No. 79 in 1987. The facility, therefore, remains under the Council’s
jurisdiction.

Cellco now intends to replace eight (8) of tts existing antennas with two (2)
model BXA-80063-6BF cellular antennas; one (1) model BXA-80080-6CF cellular
antenna; two (2) model BXA-70063-6CF LTE antennas; and three (3) model BXA-
171063-8BF AWS antennas. Cellco also mtends to mnstall six (6) remote radio heads
(“RRHs”) behind 1ts antennas and one (1) HYBRIFLEX™ fiber cable. Attached
behind Tab 1 are specifications for the replacement antennas, RRHs and
HYBRIFLEX™ cable. Cellco’s beta and gamma sector antennas will remain in the
same locations on the roof. Cellco’s alpha sector antennas will be relocated to the
northwest corner of the building roof. All antennas will be located at the same
heights as existing antennas. Attached behind Tab 2 are Project Plans for the
proposed antenna modifications.

Please accept this letter as notification pursuant to R.C.S.A. § 16-505-73, for
construction that constitutes an exempt modification pursuant to R.C.S.A. § 16-50;-
72(b)(2). In accordance with R.C.S.A. § 16-50j-73, a copy of this letter is being sent
to Mark D. Boughton, Mayor for the City of Danbury and Danbury Hospital.

12114256-v1
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The planned modifications to the facility fall squarely within those activities
explicitly provided for in R.C.S.A. § 16-505-72(b)(2).

1. The proposed modifications will not result 1n an increase in the height
of the antennas or the building.

2. The proposed modifications will not involve a change to any
associated equipment and, therefore, will not require the extension of the site
boundary.

3. The proposed modifications will not increase noise levels at the

facility by six decibels or more, or to levels that exceed state and local criteria.

4. The operation of the modified facility will not increase radio frequency
(RF) emissions at the facility to a level at or above the Federal Communications
Commission (FCC) adopted safety standard. A Radio Frequency Exposure Report
for Cellco’s modified facility is included behind Tab 3.

5. The proposed modifications will not cause a change or alteration m the
physical or environmental characteristics of the site.

0. The roof and antenna support structures can support Cellco’s proposed
modifications. (See Structural Evaluation Letter attached behind Tab 4).

For the foregoing reasons, Cellco respectfully submits that the proposed
modifications to the above-referenced telecommunications facility constitutes an
exempt modification under R.C.S.A. § 16-50§-72(b)(2).

Sincerely,

Iy
/ [‘Wﬁ/ Qf-f’”lm.m
Kenneth C. Baldwin '

Enclosures

Copy to:
Mark D. Boughton, Danbury Mayor
Danbury Hospital
Sandy M. Carter




BXA-80063-6CF-EDIN-x

Frequency bands

i"épﬁonal frequeﬁicyr band for IDEN ‘r

806-900 MHz*
B0B-94 1 MHz (specily when ordering)

Polarization ‘ +45°
Horlzontal beamwidth 53° T
Vertical beamwidth 11°

Gain ! 14.5 dBd (165 ¢Bl)

Electrical downtitt (-:') | T o 0 2, 3_45 Sé 10

impedan_ce T TSR

VSIVR ) <1401

Upper sidslobe suppression ©y -18.2 dB S
Front-to-back ratio {+/-30°) o -36.3 dB

Notit 5% (-26.02 dB)

isolation between ports Y -

Input power with EDIN connectors 500 W ) B
Input p-ower with NE connectors | 300W )

Ligﬁtning .protection
Connector(s}

Direct Ground

2 Ports / EDIN or NE / Female / Centar (éaalz)

2% 5. in

Dimensions Length x Wi 80 X 285 . 132 m . 710z 11

Depth with z-brackets ' S ATzmm ) -~ 88in
Weight without mounting brackets 7.9 kg | 17 Ibs
Survival wind speed T > 201 km/hr 125 mpﬁ -
Wind area Front:0.51 2 Side: 0.24 m? Front: 558 Side: 2.6 ft

Wind load @ 761 kim/lr (100 mph)  Front: 758 N Side: 391 N Front 1691 Side: 89 1of

Concealment Configurations

BXA-B0083-6CF-EDIM-«

3-Point Mounting & Downiilt B\'ackt Klt ‘

36210008

40-115 mm 1.57-4.50n

68 kg 152 lbs

. For concealment configurations, order BXA-BODE3-GCF-EDIN- < FP

BRA-B0063-6CF-EDIN-0

o

BXA-80063-6CF-EDIN-2
0
ot T %0

BXA-80063-6CF-EDIN-3

150 ) 150
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£
B &0

e
21 @ 120 . e o 125 50
T T n
Herizontal 0° | Vertical 2° | Verticaf 3° | Vertical 4° | Vertical
BHA-B0053-6CF-ERIN-5 BAA-300683-6CF-EDIiN-6 BXA-800653-6CF-EDIN-8 BXA-80063-3CF-EDIN-10
™ M a m
a -0 129, e &0 120 50 20 50
50 » 150 an

150 E

WA

5° | Vertical

8° | Verticai

150 an

1 B0

=

8% | Vertical

10° | Vertical

Quated performance parameters are provided to offer typical of range values only and may vary as a result of normal manufacturing and operational condiiions. Extreme operational
conditions and/or stress on structural supports is beyond our control. Such conditions may result in damage to this product. improvements to product may ba mads without notice.
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Replaca "k desired alecincsl dowril

A is also avallahbe with HIE st (5]
TEDINT walh 'WET iR the moded nurrbar

Frequency bands i 808-900 Miz*
" *Optionai frequency band for iDEN | B06-041 MHz (specify when orderingt
. ! e e

13.5 dBd (15.6 dBi)
0,2.4,8 8 10

Electrical downtit ("')

‘impedance o | }
VSWR T

Upper sidelobe Su.ppr.essit;-ﬁ (O“) h

Front-to-back ratio (+/-307)
Null 7l ; 5% (-26.02 dB)

Isclation between parts o : <-30dB
input power with EDIN connectars ! 500 W
Input power with NE connectors | 300 W

T Direct Ground

L|ghtnmg V}VBVH:OIeCfIOH
2 Ports / EDIN or NE / Femnale / Center {Back)

Connector{s)

Dimensions Length x Width x Depth 1804 x 204 x 151 mm 71.0x8.0x59in

i I B 191 mm C 75
e e

E "5 125 mpn

" Front0.37 mt Side: 0.27 m? Front 3.9 Side: 29 f2

Front: 531 N Side: 475N " Front: 1191bf Side: 104 1bf

Deuth.wit-h é-brackets

 Weight witheut mounting brackets

 Survival wind speed

Wir;d'é'rea

‘Wind ioad @ 1671 kmyvhr (100 mph)

69 Kkg 15.2 lbs

Concaalmsnt Carfigurations i For concealment configurations, order BXA-80080-6CF-EDIN- +-FP
BXA-80080-8CF-EDIN-x BXA-80080-6CF-EDIN-0 BXA-8(080-6CF-EDIN-2 BXA-30080-6CF-EDIN-4 BXA-80080-6CF-EDIN-G
- L U Rl o
Azg. - -8 2 Lo m'"'\-i!ﬂ 120 b T RER o T
o -
3, : swa s s gl
!
150 m"-_‘ /!;m o e - ls;'\ A
/_// ) - // ’ e
120 e e W 12 e :zn ~ e o i T
2 " @ v Tt -
Herizontal 0° | Vertical 2° | Vertical 4° | Vertical 6° | Vertical
BXA-20080-6CF-EDIN-8 BXA-80080-6CF-EDIN-10

. -
1207 ) e 0
ES Y
& | Vertical 10° | Vertical

Quoted performance paramelers are pravided to offer typical or range values only and may vary as a result of normal manufacturing and operatienal conditions, Extreme operational
cenditions and/or siress on structural suppaorts is beyond our control. Such conditions may resuit in damage Lo this preduct. Improvements to product may be made without notice.
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BXA-70063-6CF-EDIN-X e e

IR et MBI the madel ey

RN

Frequency bands 696-806 MHz 806-900 iHz

Poiarfzaﬁon S 145
Horizontal beamwidih ; 65° ' 63°

Vertical bearmnwidth T 3 ' S 11°

Gain ) ) s 4.0 ¢Bd (16.1 dBi) ' 14.5 dBd (16.6 dBi)
e Y bsesebn T

s RS

VEWR - o C 1,36

.U.p;per. .s:\dé\obésuppressson {07 -18.2 dB . ’ISZGB T

R

T - . ST

isolation betwsen ports S <25dB

Inrput pDWer with EDIN canneciors 500 W

Input power with NE cennectars : 300 W
Lightning protection : Direct Ground
Connector(s} ’ 2 Ports / EDIN or NE / Female / Center {Back)

Dimensions Lengih x Width x Depth 1804 x 285 x 132 mm T10x1M.2x521In

Depth.with i-brackefs ' ' ; 172 mm ) o . 68 |n T
.. We\ght wmhoutmountmg e 79kg S 7 b

Survival Wind'speed' o ' ; o =201 km/Hr 7 7 o >125 rﬁph

Wind area . Front:0.51m? Side:0.24m?  Front 552 Side: 2.6

Wind load @ 161 kminr (100 mph) | Front: 789 N Side: 391N Front 1691bf Side: 89 Ibf

3-Puint Mounding & Downtilt Bracket Kit | 26270008 40115 mm 157450 59 kg 15.2 Ibs
Congcealment Configurations . For conceaiment configurations, arder BXA-70063-6CF-EDIN-*-FP

BXA-70063-6CF-EDIN-X BXA-70063-8CF-EDIN-0 BXA-70063-6CF-EDIN-2
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Y
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Horizontal | 850 Mtz 0° | Verical | 850 MHz 2° | Mertical | 850 MHz

Quoted performance parameters are provided to offer typical or range values only and may vary as a result of normal manufacturing and oparational conditions. Extremne operational
conditions and/or stress on structural supports is beyond aur control. Such conditions may result in damage to this product. Improvements te product may be made withoul notice.
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Quoted performance parameters are provided ko offer typical or range valués only and may vary as a result of normal manufacturing and operational conditions. Extreme operational
conditions andfor stress an structural supports is beyond our eontrol. Such conditions may result in damage to this product. Improvements to product may be made without notice.
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Y@@B" ANTENNA SOLUTIONS ? .

wrEren 2lEUNeal N

BXA-171063-8BF-EDIN-X

Frequency bands
Polarization
"Horizontal beamwidth
Vertical beamwidth
Gan
Electrical downtllt( 0 '
”i}'ri_;ié-c-ié'h'c'ém e

. r

17101880 MH2

1850-1980 MHz
+45° +45°

68"

" 445 dBd/ 16.6 dBi 145dBd/17.0d81

153 dBd 7 17.4 dBI
N -

First Q.ppé.r éidéldbé
Front-to-back ratic

"In-tand isolation”

M3 (20W carriery T

put power . T )

LTg nrirﬂgibrotéabh 7 Direct Ground o
Comnector(s) o 2 Ports / EDIN/ Female / Botton ’

Operat hg .té.m-;-]-t'arat.uré“

Dimensions Length x Width % Depth

-40° 10 +60° G/ -40° o +140° F

1226 x 154 x 106 mm

Depth with t-bracksts 133 mm
Weight without rhounﬂngbrackets 4.2 kg
Survival wind speed R . I 206 kmthr 184 mph

" Wind area

Front 619 m?  Side: 0.14 m? Front. 2.0f Side: 1.5 i

2-Point Mounting Bracket Kit

2-Point Mounting & Downtl: Bracket Kit | 26799939

Concealment Conﬁglﬁr'ation's'

BXA-171063-8BF-EDIN-=

Side: 228N Front €3ibf Side: 50 b7

Front 281N

26799997 50-102 mm  2.0-4.0in

2.3 kg 5 Ibs
50-102 mm  2.0-4.0in

© For concealment configurations, order BXA-171063-8BF-EDIN-+.£P

BXA-171063-8BF-EDIN-%

BXA-171063-3BF-EDIN-*
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S e e
o s A1, A2,
. — e -’
-1t ke asa EET e
| / : { o
s ! :
' & i e i b
180 §- P 161 | éwy,-' g 1 ;—--b;;; ES !
1 i 1 . ! A i i
; 2 | K | o i
| { E : | ¥ i
' s 3 B o A
y Y 5 3 A
150" . 150% - LN -
120 o EL R a0 -
°0 E) 0

Horizontal § 1710-1880 MHz
BXA-171063-8BF-EDIN-~:

Harizontal | 1850-1990 MHz
BXA-171063-8BF-EDIN-:

Heorizontal | 1920-2170 MHz
BXA-171063-8BF-EDIN-

a0 Rt
-11.0/// 2, T -
e o T
K S -
st 1
/ /
| /
oo 1eoi
- S . Y .
- S . g S
Ry (ol 120 e
) =

0° | Vertical | 1790-1880 MHz

0¢ | Vertical | 1850-1980 MHz

0% | Vertical | 1920-2170 MHz

Quoied performance parameters are provided to offer typical or range values only and may vary as a result of normal manufacturing and operational conditions. Extreme operational
condifions and/or stress an slructural suppaorts is beyond our control. Such conditions may result in damage to this product. Improvements lo product may be made without notice.
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1710-2170 MHz
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Quoted performance parameters are provided to offer typical or range values only and may vary as a result of normail manufacturing and operatienal conditions. Extreme operational
conditions and/or stress on struciural supports is beyond aur contral, Such conditions may result in damage to this product. Improvements to product may be made without notice.
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Alcatel-Lucent RRH2x40-AWS

REMOTE RADIO HEAD

Alcatel-Lucent

The Alcatel-Lucent RRH2Zx40-AWS is a high-power, small form-factor Remote Radio Head (RRH) operating
in the AWS frequency band (17C0/2100MHz - 3GPP Band 4). The Alcatel-Lucent RRHZx40-AWS is designed
with an eco-efficient appreach, providing operators with the means to achieve high quality and capacity
coverage with minimum site requirements.

A distributed eNodeB expands
deployment options by using two
components, a Base Band Unit (BBU)
containing the digital assets and a
separate RRH containing the radio-
frequency (RF) elements. This modular
dasign optimizes available space and
allows the main components of an
eMNodeB 1o be instalied separately,
within the same site or several
kilormetres apart,

The Alcatel-Lucent RRHZx40-AWS is
linked to the BBU by an optical-fiber
connection carrying downlink and
uplink digital radio signals aleng

with operations, administration and
maintenance (QA&M) information.
The Alcatel-Lucent RRH2x40-AWS

has two transmit RF paths, 40 W RF
output power per transmit path, and
is designed to manage up to four-way
recaive diversity. The device is ideally
suited {0 sUppOrT Macro coverage,
with multiple-input multiple-output
{(MIMO) 2x2 operation in up 1o 20 MHz
of bandwidth.

The Alcatel-Lucent RRH2x40-AWS is
designed to make available all the
benefits of & distributed eNodeB, with
excellent RF characteristics, with low

capital expenditores {CAPEX) and low
operating expendiiures (OPEX). The
limited space available in some sites
may prevent the instaliation of
traditional single-cabinet BTS equip-
ment or require costly cranes to be
employed, leaving coverage holes,
Howeaver, many of these sites can
host an Aicatel-Lucent RRH2x40-AWS
installation, providing more flexible
site selection and improved natwork
guality along with greatly reduced
installation time and cosis.

Fast, low-cost installation
and deployment

The Alcatel-Lucent RRH2x40-AWS is a
zero-footprint solution and operates
noise-frae, simplifying negotiations
with site property owners and mini-
mizing environmental impacts.
installation can easily be done by a
single person because the Alcatel-
Lucent RRHZx40-AWS is compact and
weighs less than 20 kg (44 |b), eliminat-
ing the need for a crane to hoist the
BT3 cabinet 1o the rooftop. A site can
be in operation in less than one day
— a fraction of the time required for
a traditional BTS.



Excellent RF performance Features Benefits
Because of its small size and weight, s Zero-footprint deployment
the Alcatel-Lucent RRM2x40-AWS

can be insialled close to the antenna.

* leverages existing real esiate
s Easy instaliation, with a lightweight with lower site costs

unit can be carried and set up by » Reduces insiailation costs, with

Operators can therefore locate the

one persen

Alcatel-Lucent RRH2x40-AWS where RF

engineering is deemed ideal, minimiz-
ing trads-ofis between available sites

a TMA

and RF optimum sites, The RF feeder

cost and installation costs are reduced
or eliminated, and there is no need
for a Tower Mounted Amplifier (TMA) = Besi-in-class power efficiency,
because losses introduced by the
RF feeder are greatly reduced,

® Noise-frae

with significantly reduced

¢ Optimized RF power, with flexible
site selection and elimination of e Decreases power costs and minimiz-

e Convection-cooled (fanless)

fewer installation materials and

simplified logistics

es environmental impacis, with the

energy consumpticn

The Alcatel-Lucent RRHZx40-AWS
provides more RF power while at the
same time consuming less electricity.

Technical specifications

Physical dimensions
® Height: 620 mm (24.4 in.}
e Wyidth: 270 mm (10,63 n.}
s Depth: 170m (6.7 in.)

o Weight (without mounting kit):
less than 20 kg (44 |b)

Power
@ Power supply: -48¥DC

Operating environment
= Qutdoor iemperature range:
- With saiar load: -40°C fo
+50°C {(-40°F 1o +122°F}

= Withaut solar load: -40°C
10 +55°C (-40°F 1o +1371°F)

‘Antanna

! RF. fee:der: '_

-'Radia :
Digital-

Backhaui .

RRH for space-constrained cell sites

= Passive convection cooling
[no fans)

@ Enclosure protection

- 1PG5 (International
Proteciion rating)

RF characteristics

e Frequency band: 1700/2100 MHz
{AWS); 3GPP Band 4

& Bandwidth: up to 20 MHz

& RF output power at anienna port:
40 W nominal RF power for each
Tt port

o Rut diversity: 2-way or 4-way with
opticnal Rx Diversity module

@ Noise figure: befow 2.0 dB iypical

& Antenna Line Device features

- TviA and Rerote electrical tilt
{RET) support via Al5G v2.0

Qpiical characteristics
Type/number of fibars
2 Single-mode variant
- One Single Mode Singie Fiber
per RRHZx, carrying UL and DL
using CWDM
- Single mode dual fiber (SM/DF}
@ Multi-mods variant
- Two Mutti-mode fibers per
RRH2x: one carrying UL,
ihe other carrying DL

potential for eco-sustainable power
options

s Improves RF performance and adds
flexibility to network planning

Distributed

Opticaf fiber length

e Upto 500 m {0.31 mi), using
WM fiber

e Upto 20 km (12.43 mi}, using
SM fiber
Digital Perts and Alarms

s Two optical ports to support
daisy-chaining
= Six exiernal alarms

wirvy.afcatel-lucent.com alcatel Lucent, Alcatel Lucent and the Algatel- Lucent logo
are trademarks of Alcatel-Lucent. All other trademarks are the property of their respective owners.
The informatian presented is subject to change without notice. Alcatel-Lucent assumes no responsibility
for inaccuracies contained herein. Copyright @ 2010 Alcatel-Lucent. All righs reserved.

CPG2809100912 (09)

Alcatel-Lucent




Alcatel-Lucent RRH2x40-07-U

REMOTE RADIO HEAD

Alcatel-Lucent

The Alcatel-Lucent RRH2x40-07-U is a high-power, small form-factor Remote Radio Head (RRH) operat-

ing in the North American Digital Dividend / 700MHz frequency band (3GPP Band 13). The Alcatel-Lucent
RRHZ2x40-07-U is designed with an eco-efficient approach, providing operators with the means to achieve
high gquality and capacity coverage with minimum site requirements.

A distributed eNodeB expands
deployment options by using Two
componenis, a Base Band Unit (BBL)
coniaining the digital assets and a
separate RRH cantaining the radio-
frequency {RF} elemenis. This modular
design optimizes available space and
allows the main components af an
eNodeB 1o be instailed separataly,
within the same site or ssveral
kilometres apart.

The Alcatel-Lucent RRHZx40-07-U is
linked to the BBU by an optical-fiber
connection carrying downlink and
uplink digital radio signals along
with gperations, administration and
rainienance (DA&M) information,
The Alcatel-Lucent RRH2x40-07-U

has two transmit RF oaths, 40 W RF
output powser per transmit path, and
is designed 1o manage up o two-way
recaive diversity. The device is ideally
suited 10 sUPPOYT Macro coverage,
with multiple-input multiple-output
(MIMUO) 2x2 operation in up o 10 Mz
of bandwidih.

The Alcatal-Lucant RRHZx40-07-1 is
designad to make available all the
pnanefis of a distribuisd eModeR, with
excellent &7 characterisiics, with low

capital expendiiuras (CAPEX) and low
cperaiing expenditures (OPEX). The
limited space available in some sites
may prevent the installation of
traditional single-cabinet BTS equip-
ment or reguire costly cranes to be
employed, leaving coverage holes.
Mowever, many of these sites can
host an Alcatel-Lucent RRH2x40-07-U
instaliation, providing mors flexible
site seleciion and improved network
quality along with greatly reduced
installation time and cosis.

Fast, low-cost installation
and deployment

The Alcatel-Lucent RRHZx40-07-Uis a
zero-footprint solution and operatas
noise-frae, simplifying negotiations
with site property owners and mini-
mizing environmenial impacts.
Installation can =2asily be done by

a single person because the Alcaiel-
Lucant RAHZz40-07-U is compact

- and weights less than 23 kg (30 1b),

eliminating the nead for a crans io
holst the BTS cabinet to the roofiop.
Asite can be in operation in lass than
one day ~— a fraciion of tha fime
required for 3 traditional BTS.



Excellent RF performance Features

Benefits

Because of iis small size and \NE-FQKE'W?, s Zero-footprint depggyment = Leverages existing real 2state with

the Alcatel-Lucent RRHZx40-07-U

can be instailed close 1o the antenna.
Operators can therefore locate the
Alcatel-Lucent RRH2x40-07-U where RF
gnginesring is deemead ideal, minimiz-
ing trade-offs batween available sites
and RF optimum sites. The RF feeder
cost and installation costs are raduced
or eliminated, and thers is no need
for a Tower Mounied Amplifier (TMA)
because losses introduced by the

RF feedesr are greatly reduced. The
Alcatel-Lureni RRH2x40-07-U provides
mora BF power while at the same time

ong person

aTMA

consuming fess electricity.

Antanna

L RF feader

N‘\E
Radio o

Backhaul

Wacrs

o Enciosure protection

= IPG5 (International
Protection rating)

Technical specifications
Physical dimensions

e Height: 390 mm {15.4 in.}

= Width: 380 mrn {15 in.)

e Depih: 210 mm (8.2 in.)

o YWeighi {(without mounting kit):
jess than 23 kg (50 Ib)

RE characteristics
» Frequency band: 700 MHz;
3GPP Band 13

Bandwidth: up to 10 MHz
RF gutpui power at antenna pori:

-]

a

» 35

rower = 40 W nominal RF power for
each T port

Rx diversity: 2-way or 4-way

Nolse figure: below 2.5 dB typical

ALD features

- TMA

- Remaote elecirical tit (RET}
support (AlSG v2.0)

o Powver supply: -48Y

a

Operating anvironment
e Qutdoor temperature range:
= With solar load: -40°Cio
+50°C (-207F o +122°F}
= Without solar Joad: -40°C
to +55°C (-40°F 10 +131°F)
& Passive convaction cocling
{ho fans)

®

&

= Easy installation, with a2 ightweight
unit can be carried and set up by s Reduces insiallation costs, with

= Optimized RF power, with flexible
site selection and elimination of ® Decreasss power Cosis and minimiz-

2 Canveciion-cocled (Tanless),
nolse-free, and heateriess unii

s Besi-in-class power efficency,
with sighificantly reduced
anergy consumption

RRH for space~consitrained cell sites

Jowwar site cosis

Tewar insiailation materials and
simpiified logistics

es environmeanial impacts, with the
potential for eco-sustainable power
options

® Irnproves RF periormanca and adds
Tlexibility to network planning

Aitenha
! R juimpér
"'-"'_‘v},':' -
S RRREST T
L Optical
. o clink
‘bigital! :
Backhaut | = o

Distribuied

Opzical fiber jangth

a Up o 500 m (0.37 mi),
using MM fibar

@ Upta 20k {12.43 mi),
using SW fiber

Optical characteristics
Type/nwmder of fibers

w Un 0 3.12 Gh/s fine bit rate
@ Single-mode variant

- One SM finer (91125 um) per
RRHZx, carrying UL and DL
using CYYDM (at 1550/1310 nm}

s Mulil-mode variant

- Ty MM fibers (501125 ym) per
ARHZx: one carrying UL, the
other carrying DL (at 850 nm)

Alarms and poris
s Six exiernal alarms

@ Tyo opticai poris ie
suppori daisy-chatning

wiyw, alcatei-lucent.coln Alctel Lureny, Alcatel-Lucent and the Alcatel-Lucent logo
are trademarks of Alcatel-Lucent. All other trademarks are the graperty of thels respective owners.
The information presented is subject 10 change without notice. Alcatel-Lucent assumes no respansibility
for inaccuracies contained hevzin. Cogyright @ 2010 Alcatel-Lucent. Al rights reserved,
CPG2809100913 (09)

Alcatel-Lucent




RFS' HYBRIFLEX Remote Radin Head (RRH) hybrid feeder cabling solution combimnes
optical fiber and DC power for RRHs in & single lightwaight alurminum corrugated
cable, making it the world's most innovative solution for RRH deployments,

It was developad 1o reduce installation complexity and costs at Cellular sites. HYBRIFLEX
allows mabile operatars degloying an RRH architecture to standardize the RRH
installation process and efiminate the need for and cost of cable grounding. RYBRIFLEX
combines optical fiber (mult-mode or single-mods) and power in a single corrugated
cable. It eliminates the nead for junction boxes and can conneci rmultiple RRHs with a
single feeder, Standard RFS CELLFLEX® accassories can be used with HYBRIFLEX cablz,
Bath pre-connectorized and an-site options are available,

S R

e
Aluminum corrugated armor w
instaliation time angd snabias mechanical prois

a

3 Sarnz accassories as 1 5/87 coaxial cabis

ninates typical

9 Ouier conductor grounding -

insizlation rosts

grounding raquin

a Lightwaight solution and compact design - Decyegses towar loading

= Robust cabling ~ Eliminaies need for expensive

53

ang wingd load

[N

@

eable trays and ducis
Instailation of tight bundled fiber optic cable pairs directly to the RRH - fAaducas !
Ly sliminaling nesd for interconneciion
Optical fiber and gower cablas housed in single corrugated cable - Savas L2
srandargizing RRM cable instaliztion and reducing Instalation raguirements

th outstanding bending characteristics = minimizss
rilon and shiglding

Outer Conducior &rmor: Corrugated Aluminum [mm (i) 46.511.33)

lacket: Polyethylens, PE [ {ing] 503 (1.98!

UN-Protection ndividual and External Jackat Yes

Waight, Aporoximate kgfm bl 1.5101.30;

Minimum Bending Radius, Single Benoing I 200 18;

wimrmym Bending Radius, Repeated Banding ] 500 20)
10/1.2(325/40;

Recormmended/Maximum Clamp Spacng

D -Resistance Outer Congugtor Armor

{fykm {01005

Q68 (0.205)

DC-Resistance Sower Cable, 8 dmm* [BAWG]

Version

[&/km (£ 10007

2.1 (0.307)

Single-mode O3

g

T

el

=

£  Guantiy, Fbar Count 16 (5 paits:

= Core/Clad Lo 507125

o Primary Coaling (Acrylate) urm) 245

2 Buffer Diameter, Nominal um| 500

2. Secondary Protecthion, Jacket, MNominal o (ind] 20008

= wMinimum Bending Radius i gl 10444.7)

§ ; Insertion Loss @ wavelengih 850nm dB/km 3.0

o Insertion Loss @ wavelength 1310nm dB/m 1.0

o Standards (Mests or exceeds) UL34-0, ULTe66
5 RoES Complant

= Size {Power) [m (AW 8 4(3)

E © Quantty, Wire Count (Power) 16 18 palrs)

R Size (Adarm) [t [AWG] 0.8{18)

& Quanuty, Wire Count [Alarm) 4 14 Dairs;

= Type U protecied

Z1 Strends [E]

3] Primary Jacket Diameter, Nominal [ finy] A5 I0.27)

ER Standards (Meets or exceecs) MFPA 130, 1CEA S-95-653

o UL Tyge KHW-2, UL 44

o ! UL-LS Lmitad Smoke, UL -t
2 |[EEE-383 12974, IEEE1202/F74
= Rok3 Compliant

2! A

g Instalation Ternperaturs [*C {°F)] -4 1o =65 (40 n149)

k= Operation Temperature PR -4 1 455 (-0 0 149;

Coucal cablz {pain
with an intarnal jacket

PEAJY axtarnal Jackat

an internal jackst

i Ajuminum QC

Powyes calle with
an internal Jaciet

wtion Sataill
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1. Introducidon

The purpose of this report is to invesiigate compliance with applicable FCC regulations for the proposed modifications to the
existing Verizon Wireless antenna arrays at their Danbury facility located on the roof of the Danbury Hospital, located at 24
Hospital Avenue in Danbury, CT. The site is a twelve-story hospital building. Verizon Wireless, Sprint-Nextel, AT&T,
T-Mobile and multiple government/private operators are all colloeated on the rooftop. Figure 1 below shows the facility, -

Verizon is proposing the following modifications:

1} Replace two of three existing 700 MHz LTE antennas {one per beta and gamma sectors);
2} Instali three RRUs for the 700 MHz LTE anfennas;

3} Remove six existing 8§50 MHz Cellular antennas (two per sector);

4} Install three replacement 850 MHz Cellular antennas (one per sector);

5} Install three 2100 MHz AWS antennas (one per sector);

6) Install one run of fiber and three RRUs for the 2100MHz antennas.

C Squared Systems, LLC

Figure 1: View of Danbury

Site Address 24 Hospital Ave, Danbury, CT
Latitude 41° 24 18.11" N '
Longirude 73° 26" 46.34" W

Site Flevation AMSL 467

Roof Heighi(s) AGL 117°/134°

Cellular License Information KNKA3G3

PCS License Information KINLFo44/KNLH264/WQBT539
LTE License Information WQIQ68%

AWS License Information WOQGAG/WQGB279

Name of Individual Conducting Swrvey | Evan Thibodeau

Date and Time of Survey

2/14/2013; 12:30PM — 2:30PM

Table &: Sive Specific Daia

February 20, 2013



2. FCC Guidelines for Evaluating RF Radiation Exposure Limits

[n 1985, the FCC established rules to regulaie 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 expostre to which most people may be subjected. General
population/uncontrolied exposures apply in situations in which the general public may be exposed, or in which persons that are
exposed as z consequence of their employment may not be fully aware of the potential for expesure or cannot exercise control
over their exposure,

Public exposure to radio frequencies is regulated and enforced in units of milliwatts per square centimeter (mW/em?). 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 provided they are fully aware of the potential for exposure, and are able to
exercise control over their exposure. General population/uncontrolled limits are five times more stringent than the levels
considered acceptable for occupational, or radio frequency traired individuals. Astachument 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 / uncontrolied 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.

3. Survey Methodology
Prior to measuring exposure levels the following items are photo documented:
- Roofaccess points
- EME signage (Present and/or missing)
- Drdrectional views
- All antennas on the rooftop
- Neighboring facilities identified to have RF sources (if applicable)
All antennas on the rooftop are docurmented and the following information is provided (where available'):
- Manufacturer
- Model number
- Height relative to main roof
- Orientation
- Location on rooftop
- Physical characteristics including length and type.

Measurement points are established in a grid pattern, not more than 20 feet apart, over the entire area being surveyed.
Additional measurement points are selected at potential “Hot Spots” (in close proximity to antennas).

! Where antenna model information is unattainable due to inaccessibility er illegibility of the antenna label, medet assumptions are made
based on the carrier’s licensed frequency band and the physical dimensions and characteristics of the antenna.

C Squated Systems, LLC 2 February 20, 2013



4. Equipment, Roof Access & Site Signage

There are two access doois to the lower roof, both of which are accessible from stairwells on the top floor. Both of these access
doors were locked at the time of this survey. The roof access doors, posted signage and rooftop mapping are shown below.

Figure 2: Hastern Lower Roof Access Door & Posted Signage

C Squared Systetns, LIC 3 Bebruary 20, 2013
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There are two access hatchies to the upper roof, both of whick are accessible from stairwells on the top floor. Both of these
access hatches were locked at the time of this survey. The roof access hatches and posted signage are shown below.

P
pan

gure 4; Eastern Upper Roof Access Haich & Posted Signage

Figure 5: Western Upper Roof Access Haich & Posted Signage

C Squared Systems, LLC 3 February 20, 2013



In addition to the signage posted at each lower roof access door, there is also a red RF “WARNING” sign posted at the tap
floor stairwell landing, near the eastern roof access points. The posted signage is shown below.

Figure 6: Posied Signage Near Eastern Lower Roof Access Points

C Squared Systems, LLC 6 February 20, 2013



There is a small lattice tower on the rooftop which supports antennas for a FM radio station. There is a red RF “WARNING”
sign posted at the bottom of the tower, so that it is visible to personnel approaching the tower from the western end of the upper
rooftop. The posted signage is shown below.,

Figure 7: Posted Signage near Upper Rooftop Lattice Tower

C Squared Systems, LLC 7 Febragy 20, 2013



Verizon’s equipment shelter is located within the top floor mechanical area. The site identification information posted on the
shelter door is shown below.

Figure 8: Verizon Equipment Shelter

Figure 9: Verizon Equipment Shelter Door Signage

C Squared Systems, LLC 8 February 20, 2613



5. Directional Photos

The photos below docurnent the view from each end of the roof te show all neighboring structures, foliage, and possible RF
sources. A southem directional view is niot available due to the position of solar panels on the rootiop.

Figure 10: Directional Photos — North, East, West

C Squared Systerns, LLC 9 February 20, 2013



6. Antenna Inventory, Locations & Photos

Tables 2 and 3 below detail all of the antennas currently installed on the roof of 24 Hospital Avenue. This inventory was taken

on February 14, 2013. The lower roof height is 117” and the upper roof height is 134°,

Power Antenna
An;tgma Operator FES; An at é:li; 1;};‘[3" Antenna Model Bfam Mech: Lengh Cent.erlim:
(MFiz) tenna (dBi) | (Watts) Width | Downuik (fiy Height
(Watts) {ft)
A Verizon 8§50 90 16.6 4114 DB846F65ZAXY 65 0 6 156
B Vedzon 750 80 16.1 3258 BXA-70063-6CE G5 0 6 156
c Verzon 1900 240 18.0 15143 MGTI3-800TO 64 0 5 156
D Vertzon 850 90 16.6 4114 DB846F65ZAXY 65 0 6 156
1i Yerizon 850 90 16.6 4114 DB8461652AXY G5 0 6 156
F Verizon 750 80 155 2839 P65-16-X1.-2 68 0 G 156
G Verizon 1900 240} 18.0 15143 MGD3-80010 64 0 5 156
I Vertzon 850 90 16.6 4114 DB846F657.AXY 65 0 G 156
I Verizon 850 90 16.1 3666 DB846HBOE-SX 80 0 G 150
] Verizon 750 80 135 2339 P65-16-X1L-2 63 0 6 156
K Verdzon 1900 240 18.0 15143 MGD3-800T0 64 0 5 156
L Verizon 850 90 16.1 36066 DB846HI0E-5X 80 0 6 156
M Nextel 850 18 14.1 463 DBSMTIS0RE-XY* o1 0 4 144
N Nextel 850 18 14.1 463 DB844HOOE-XY* 90 0 4 144
O Nextel 850 15 14.1 463 DB844HI0L-XY* o0 a 4 144
P Nextel 850 18 14.1 463 DBSHITO0RE-XY* a0 0 4 144
Q Nextel 850 18 14.1 463 DB844HO0E-XY* 90 G 4 156
R Nextel 850 18 14.1 463 DB844HOL-XY* 90 0 4 156
S Nextel 850 18 14.1 463 DB844HYCE-XY* 20 0 4 156
T Nextel 850 18 14.1 463 B844H90E-XY* 90 0 4 156
U Nextel 850 24 14.1 617 RR65-12-0510B1. 65 0 4 124
v Nextel 850 24 14.1 617 RR65-12-05DBL G5 0 4 124
W Nextel 850 24 14.1 617 RR63-12-05DBL 65 0 4 124
X Sprint 1900 176 16.8 8424 HBX-20141)8-R2M 90 0 4 155
Y Sprint 1900 176 18.0 1105 HBX-6516D5-R2M 65 0 4 155
Z Sprint 1900 176 18.0 11105 HBX-6516D5-R2M 65 0 4 135
AA Sprint 1900 176 18.8 11165 HBX-6516D5-R2M 65 0 4 135
AB Sprint 1900 176 18.0 11105 HBX-6516D5-R2M 65 0 4 131
AC Sprint 1900 176 18.0 11105 HBX-6516DS-R2M 65 0 4 131
. 1960 53 17.7 312t
AD T-Mobile APXI6DWV-I6DWVS-C 45 0 45 132
21060 40 18.0 2524
AL 'T-Mobile 1900 33 16.5 2367 RROO-17-62* 90 0 4.5 132
. 1900 53 17.7 3121 _
AR T-Mobile APX16DWV-16DWVS-C 65 0 4.5 132
2100 40 18.0 2524
— o 1900 33 17.7 3121 ) i B
AG {“Mobile APX16DWV-161DWVS-C 65 0 4.5 155
2100 27 18.0 1704
) 1900 53 17.7 3121 . _
AH 1-Mobile APX16DWY-16DWYVS-C 65 0 4.5 155
2100 27 18.0 1704

Table 2: Existing Antenna Inventory®

* Asterisks indicate cases where the antenna model information was unavailable, in which case models shown are based on the carrier’s
licensed frequency band and physical dimensions of the antenna. Transmit power assumes 0 dB of cable loss.
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Power - Antenag
Antenna _,TX at Aﬂ_t iowef Beam Mech Length | Centerline
Opersaior | Freq. Gain | EIRP Antenna Model . . .
3] (MHz) Antenna (@Bi) | (Wars) Width | Downult {f) Height
S| (g | _ )
1900 53 177 3121
Al T-Mobile = 2 APX16DWY-16DWVS-C 65 0 45 155
2100 27 18.0 1704
. o 1500 53 177 | 3121 o
Af {-Maobile — APX16DWA-16DWYS-C 65 0 45 132
2100 27 18.0 1704
1900 53 17.7 3121
AK T-Mobile APXI6DWA-160WYVS-C 65 0 45 132
2100 27 13.0 1704
. . 1900 53 177 3121 o
AL T-Mobile APXI6DWA-16DWYS-C 65 0 L5 132
2100 27 18.0 1704
e 850 30 13.6 1833 82 _
AM AT&T - T770.00 0 45 132
1900 80 15.5 2839 86
AN AT&T 730 G0 155 2129 | AM-X-CD-16-65-00T-RET 65 0 6 132
5 20 13.6 458 82
AQ AT&T 830 = 7770.00 0 4.5 132
1900 26 13.5 3406 86
830 20 13.6 1833 82
AP AT&T - FI70.00 0 4.5 132
1900 80 153 2839 - 86
AQ AT&T 730 60 15.5 2129 AM-X-CIM16-65-00T-RET 65 0 6 132
: 850 2 ‘ 45 5 .
AR AT - 0 | b6 5 770,00 5 0 45 132
1900 96 15.5 3406 86
850 80 i3.6 1833 82
AS ATE&T Fr7e.00 0 4.5 134
1900 80 155 2839 86
AT AT&T 750 60 155 2129 AM-X-CD-16-65-00T-RET 65 0 6 134
850 20 13.6 453 82
AU AT&T 7770.00 0 4.5 134
1900 96 15.5 3406 86
AV Whip 155.28 110 6 437.92 Genede 150-164M_Omni* 360 0 0 154
AW Whip 152.007 350 G 1393.38 Generic 150-104M_Omni® 360 0 10 158
AX Whip 450 250 9.1 398.11 458-2N 360 0 13 156
AY Whip 155.34 120 G 477.73 Generic 150-164M_Omm* 360 b} 10 158
AZ Whip 964.925 125 6 497.63 Genertc 870-960M_Omni* 360 0 4 158
BA Whip 453.55 100 6 398.11 Generic 450—4820M_ Omai* 360 0 10 158
BB Whip 464 100 6 398.11 Generic 450-482M_Omni* 360 0 10 158
BC Whip 463 75 6 298.58 Genede 450-482M_Omni* 360 0 10 158
BD Whip 931 250 6 995.27 Greneric 870-960M_Omni* 360 0 2 158
BE Whip 464 250 6 995.27 Genede $50—482M_Omni* 360 0 10 158
BEF Whip 468 250 6 995.27 Generie 450—-482M_Omni* 360 0 10 158
BG Whip 464 250 6 995.27 Genene 450-482M_Omni* 360 0 10 158
BH Whip Not In Use
Bl Whip 464 250 6 995.27 Generic 450-482M_Omni* 360 0 10 158
BJ Whip 464 250 6 995.27 Creneric 450-482M_Omai® 360 0 10 158
BK Whip 15534 120 6 47773 Genendc 150-164M_Omri* 360 0 2 149
BL Dish 200 125 18 497.63 PR-900 12 0 3 170
BM Whip 464 250 6 995.27 Generce 450-482M_Omumi™* 360 0 10 158
BN Whip 464 250 995.27 Generic 450—482M_ Omni* 360 0 10 158
BO Whip 464 230 995.27 Generic 450-482M_Omni* 360 0 10 158
Bp Whip Not In Use
BCG Dish 22000 0.5 38.1 3228 DA4-W7iBB 22 0 4 132
BR WDBY 105.5 1200 -0.04 1189 Shively 6810 360 0 3 157
BS5 Dish Receive Only
BT Gisco. | 2200 | 008 | 135 ] 4 | AIRANT1949 | 30 0 13 130

Table 3: Existing Antenna Inventory (Continued)?

* Asterisks indicate cases where the antenna model information was unavailable, in which case models shown are based on the carrier’s
licensed frequency band and physical dimensions of the antenna. Transmit power assumes 0 dB of cable loss.
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Tabie 4 below lists the propesed Verizon antenna configuration that will replace the existing antenna configuration. These
antennas, along with the other non-Verizon antennas listed in Table 3, were utilized to perfonm the theoretical calculations as
described in the Modeling Procedure section of this report.

Powerat | Ant Power Antenna

Operator nggz? Antenna | Gain E(;RP Antenna Model \?;3?}1! D{\alivfr:l]:i]t Le(r;gth Centerline

(Wattsy | (dBi) | (Waris) Heighs {fi}
Verizon 850 180 16.6 8228 BXA-80063 /6Bl 63 6 156
Verzon 1900 240 18.0 15143 MGD3-800TO 64 0 3 156
Verizon 750 80 161 3259 BXA-70063/6CF 65 0 6 156
Verzon 2100 80 - 17.4 4396 BXA-171063/8B1 60 0 4 156
Verlzon 850 180 16.6 8228 BXA-80063/6BF 63 0 G 156
Verizon 1900 240 18.0 15143 MGD3-800T0 64 0 5 156
Verizon 750 80 16.1 3259 BXA-T0063/6CE 2 65 0 6 156
Vertzon 2100 80 17.4 4396 BXA-171063/8BF 60 0 4 156
Venzon 850 180 15.6 46535 BXA-80080/6CH 80 0 6 156
Vertzon 1900 240 18.0 15143 MGD3-80010 6t 0 5 156
© Verizon 750 80 16.1 3259 BXA-70063/6CEF_2 65 0 6 156
Yerison 2100 80 17.4 4396 ‘BXA-171063/8BF 60 0 4 156

Table 4: Proposed Verizon Anienna Configuration

Figures 11 through 23 show al! the antennas currently on the roof of 24 Hospital Avenue.

C Squared Systems, LLC 12 February 20, 2013
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Figure 15: Antennas Q-T (Nextel Beta)
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Figure 21: Antennas AG-AI (T-Mobile Beta)
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7. Nearby RF Sources

While only the Danbury rooftop (the location of Verizon Wireless’ antennas) was surveyed, the measured results from the
surveyed roof may be attected by other nearby RF sources and therefore, higher readings on the rooftop cannot be pinpointed
to one particular RF source. In this instance, no other nearby RF sowrces were identitied.

8. Measured Values

8.1. Survey Equipment and Procedures

Frequencies from 300 KHz to 50 GHz were measured using the Narda Probe EA 5091, E-Field, shaped, FCC probe in
conjunciion with the NBM350 survey meter, The EA 5091 probe is “shaped” such that in a mixed signal environment
(i.e.: more than one frequency band is used in a particular location), it accurately measures the percent of MPE.

From FCC OET Bulletin No. 65 - Edition 97-01 — “A usefl characteristic of broadband probes used in multiple-fiequency
RF environments is a frequency-dependent response that corresponds to the variation in MPE limits with frequency.
Broadband probes having such a "shaped” response permit direct assessment of comypliance at sites where RF fields result
from antennas transmitting over a wide range of frequencies. Such probes can express the composite RF field as a
percentage of the applicable MPEs™.

Probe Description - As suggested in FCC OET Bulletin Ne. 65 - Edition 27-01, the response of the measurement
instrument should be essentially isotropic, {i.e., independent of orieatation or rotation angle of the probe). For this reason,
the Narda EA 5091 probe was used for these measurements.

Sampling Description - At each measurement location, a spatially averaged measurement is collected over the height of
an average human body. The NBMS550 survey meter performs a time average imeasurement while the user slowly moves
the probe over a distance range of 20 cm to 200 cm (about 6 feet) above ground level. The results recorded at each
measurement location include average values over the spatial distance.

Instrumentation Information - A summary of specifications for the equipment used is provided in the table below.

Manufacturer Narda Microwave
Probe L0 EA 5091, Sedal#t 01088
Calibration Date " {December 2012
Calibration Interval 24 Months
Meter T NBA550, Serial# B-1149
Calibration Date December 2012
Calibration Interval 24 Menths
i Frequency Range | Field Measured Standard Meagurement
Probe Specificadons e TR . :gegjb =
300 Ke-30 GHz Electsic Field Oceupational/ Controlled Standard

Table 5: Instrumentation Information

Instrumient Measurement Uncertainty - The total measurement uncertainty of the NARDA measurement probe and
meter is no greater than +3 dB (0.5% to 6%4), +1dB (6% to 100%), £2dB (100% to 600%). The factors-which contribute to
this include the probe’s frequency response deviation, calibration uncertainty, ellipse ratio, and isotropic response®. Every
gffort is taken to reduce the overall uncertainty during measursment collection including pointing the probe directly at the
likely highest source of emissions.

* For further details, please refer to Narda Safety Tesi Solutions NBMS530 Probe Specifications, pg. 64,
i www narda-sisusiod? fileg/DataShesisMNEM-Frobe: DamsSheet pdf
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8.2.Survey Locations & Results

Figure 27 below shows the location of the measurements taken on February 14, 2013.

Figure 27: Rooftop Measurement Locations

C Squared Systems, T.I.C 22 February 20, 2013



Table 6 below lists 39 measurements taken on the rooftops of Danbury Hospital. Measurements 1 — 11 were taken on the
lower roof; measurements 12 — 39 were taken on the upper roof. The highest measurement (Point 38) was recorded at
20.81% {Average Controlled/Occupational) and 104.05% {Average Uncontrolled/Generzal Populztion). This measurement
was taken at the base of the WDBY latiice tower.

Measurement Ave % - Ave %
. Controlled/ Uncontzrolled/
Point .
Cceupational General
Lower Roof Measuremenis
1 3.60 18.00
2 3.07 15.37
3 227 11.35
4 0.85 426
5 .36 1.80
5 0.39 1.94
7 0.24 . 1.18
8 0.36 : 1.80
Q. 0.58 29
10 0.57 317,
11 0.44 2.22
Upper Roof Measurements
12 229 11.44.
13 240 . 11.98
14 2.69 13.47
15 : 1.62 812
16 0.41 2.07
17 .34 1.7
18 0.27 1.35
19 (.35 1.73
20 0.32 1.58
21 .23 1.14
22 (.26 1.30
23 0.28 1.42
24 0.37 1.86
25 0.70 3.48
26 0.69 343
27 0.67 3.35
28 0.580 398
29 0.87 4.34
30 0.44 222
31 1.09 5.46
32 1.49 743
33 1.43 7.13
34 1.91 9.57
35 3.58 17.88
36 9.81 49,04
37 14.62 7310
38 20.81 . 104.05
39 1.02 512

Table 6: Rooftop Measurement Values
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9. Calculated Values
9.1. Modeling Procedure for the Calculations on Rooftop

The emission field calculation results displayed in the following figures were generated using proprietary computer
software modeling prediction tool, PDCalc, as developed and provided by C Squared Systems, LLC. PDCalc uses the
following power density calculation formulas:

Dish Anternmas;
Near Field
End of Near Fidd = _ 2
(4 x A}
) 163 4= P
Power Density Near=PDN =————
T XDy

& here:
D= _Aptenng [Dicwmeter
A= W auelength
A = Aperiure Efficiensy
P = Power Lupuit to the Antenna

» 20 dB of attemation is added for any points greater than one antenna diameter from the main bean.

Transttion Region:
.

End of Transition Region = DTX FarFieldFactor

PDN x Near Region
R

Power Density Transition =

W here:
D = _Antenna Digmeter
FartielelFactor = maltiplier mbich expands or contracls transition region 12 detering start of Far Fiekd
A = Waelength
PDIN = Powser Density Near
R == Radial Distanee
2
Near Ragi D
Near Region = ——
(4 P /1)

¥ 20 dB of attenuation, is added for any points greater than one antenna dizmeter from the main beam.

Far Field:

E
IREZ ] = Off Beam Loss

Power Density = [
xR
W kere:
Off Beasn Loss is determined by the sefected antenna patiers
R = Radsal Distanse

C Squared Systems, LIC 24 Februaty 20, 2013



Direcidonal and Omot Antennas:

Near Freld:
S: RXI<(HH’LH)
0xmxl xR, % f?—pzj
360
1 here:

8 = Power Density in smwf ot
P, = Actwal (or worst ecmse assumed) power delivervd fo the antema (wetts)
K{H,, La) = Correction factor for antentia monnting height
Ha = Awtenna nouniing height in feet
L, = Aunperma fengl in meters
R, = the hovispital distare along roof fiomr avtenig fo point of inferest
B = Astenna beapmvidth
K(H,, 1) =0.99013-0.14656x M, fr0<H, <6

=1/ H, for H, > 6

B If the horizontal distance from the bottom of the antenna is < 1 foot, then 1 foot is used for the distance.

in order to deal with directional antennas, a modified cylindrical medel is used. This is done by approximating the
horizontal pattern with a model that is conservative, and applying the resulis to the cylindrical model above. The
equation to be used is:

A=cos" (%)

A= _Abfesseation
¢ = Angle beteer apteina azimnth and etz in guestion

it = Factor to shape the fimction for o particntar beammnidth
BW = _Astenia beammmdih

Where:

By seiting the attenuation squal to 0.5 at the half power point (¢ = BW/ 2), n can be solved. However, in order to

. ; . . = 2% . .
ensure that the attenuation model is conservative, n is solved when ¢ (B W/ “)y (4/ 3). This essentially assumes
a larger beamwidth for margin. Therefore, solving for n, we have

. In(0.5)
In{cos(BW /3))

As a result, antennas with a beamwidth wider than 270° will be treated as an omni-directional antenna. Finally, the
maxirum attenuation is capped at 15 dB to assure a conservative result in the rear of the antenna.

%)
37
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Far Field:

. EIRP
Power Density = [—
X

- ) x Off Beam Loss
R
W bere:
EIRP = Effective Isotropic Radiated Power W atts

R = Rewdial Distame = 4 ‘H 24 V2 } meters

H = Horizontal Dislanee fron aifensiat i metsrs
V"= Versival Distanee from radiction center of antenier in mefers
Off Beaizr Loss is determained by the selected anlera petterns

C Squared Systems, LLC 26 Februaty 20, 2013



9.2. Calculated Resulis for Rooftop Emissions

Figure 28 shows the predicted RF environment once Verizon Wireless® proposed modifications are complete.

fegend

0% to 0% Cecupational %M PE

20% to 106% Oceupationat $5MEE
190%% 1o 1,000% Occuparional *sMFPE
#2 > 1,000% Occupatiom| %M PE

Figure 28: Existing Power Density Levels on Roofiop ~ All Carriers

sl
L-]
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The rules adopted by the FCC specify that, in general, ai multiple transmitter sites, actions necessary to bring the area into
compliance with the guidelines are the shared responsibility of all licensees whose transmitters produce field strengths or

power density levels at the arga in question In excess of 5% of the exposure limit applicable to their particular transmitter.
Figure 29 below shows the 5% boundary from the proposed Verizon Wireless antennas.

Lepend

B < 5% General Population MPE

B > 500 General Population MPE

Figuse 29: Existing 5% Levels on Rooftop — Verizon Antennas Only
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10. Recommendatons

@

The two lower roof access doors, accessible from stairwells on the top floor, and the two upper roof access hatches,
accessible from stairwells on the top floor, were locked at the time of the survey. These doors should continue to be
locked whenever possible and rooftop access, particularly access to the upper roof, should be restricted to authorized
personnel only. ’

There is cwrently a blue RF “NOTICE” sign and a yellow RF “CAUTION” sign posted on the wall next to the eastein
lower roof access door (see Figure 2). These signs are specific to the T-Mobile installation and do not reference specific
exposure limits. Tt is recommended that Verizon pest a blue “NOTICE” sign at the eastern lower roof access door, in
accordance with Verizon’s Radio Frequency Compliance (RFC) Signage & Demarcation Policy. This sign is intended to
notify personne! that there may be.areas on the lower roof where RF exposure could exceed the FCC General
Papulation/Uncontrolled limit.

There is currently a blus RF “NOTICE” sign, two yellow RF “NOTICE” signs and a vellow RF “"CAUTION” sign posted
at the western lower roof access deor. The blue RF "NOTICE” sign and a yellow RF “CAUTION” signs are specific to the
T-Mobile installation and the two yellow RF “NOTICE” signs are specific to the Nextel instaltation. These signs do not
reference specific exposure limits. It is recommended that Verizon post a blue “NOTICE” sign at the western lower
roof aceess door, n accordance with Verizon’s RFC Signage & Demarcation Policy. This sign is intended to notify
personnel that there may be areas on the lower roof where RF exposure could exceed the FCC General
Population/Uncontrolied limit,

There are currently various forms of RF signage posted at the eastern’ and western upper roof access hatches, as shown in
Figures 4 & 5. These signs are specific to the T-Mobile/AT&T/Sprint installations and do not reference specific exposure
limits. There are no areas of the upper roof where Verizon’s specific power density levels exceed 5% of the FCC General
Population/Uncentrolled Hmit. Therefore, it is unnecessary for Verizon to post any additional signage at the upper roof
access hatches since they are not a significant contributor to the areas with exposure levels calculated to exceed the FCC
General Population/Uncontrolled or Occupational/Controlled MPE limits.

It is recommended that Verizon post blue RF “NOTICE” signs at the gamma sector, so thai they are visible to
personnel approachiog the antennas from any dirvection from the lower roof, in accordance with Verizon’s RFC
Signage & Demarcation Policy. These signs are necessary to notify personnel of areas on the lower roof that may exceed
the FCC General Population/Uncontrolled standard, directly in front of the elevated Verizon antennas where Verizon is
shown to contribute greater than 5% of the MPE limit.

A yeHow “NOTICE — Guidelines for Working in Radiefrequency Environments” sign should be posted alongside
each recommended blue “NOTICE” sign posted by Verizon, in accordance with Verizen's RFC Signage & Demarcation
Policy.

A “NOC Ianformation” sign should be posted at each lower roof aceess door, in accordance with Verizon’s RFC
Signage & Demarcation Policy.

Figure 28 should be laminated and posted in 2 conspicuous location at each lower roof access door. A larger version
of Figure 28, for lamination and posting, is provided as Attachment C. This posting should replace any rooftop
mappings previously posted by Verizon Wireless.

Figure 3¢: Example RF Signage
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The following guidelines should be followed by all persons accessing the rooftop at 24 Hespital Avenue:

e  All personnel accessing the rooftop must be authorized and have the necessary intellectual and physical tools to allow
them to control or mitigate their exposure.

e Obey all posted signs.
e  Assume all antennas are active.

e Do not stop in front of antennas (where possible).

1. Summary of Findings

The rooftop survey and predicted analysis for this site finds that there are some areas of the lower and upper vooftops that may
exceed the general population and/or occupational exposure limits as defined by the FCC. The recommendations noted in
Section 10 of this report should be implemented to bring the site into compliance with Verizon's RFC Signage & Demarcation
Policy.

12. Statement of Certification

I certify to the best of my knowledge that the statements in this report are true and accurate. The measurements and
calculations follow guidelines set forth in ANSI/IEEE Std. C95.3, ANSVIEEE Std. €95.1, ANSI/IEEE Std €95.7 and FCC
OET Bulletin 65 Edition 97-01. '

_. February 20, 2013
" Dan Goulet Date

C Squared Systems, LLC
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Attachment A: References

OET Bullgtin 65 - idition 97-01 - August 1997 Federal Communications Commission Office of Engineering & Technology

ANSI €95.1-1982. American National Standard Safety Levels With Respect to Human Exposure to Radio Frequenc
Electromagnetic Fields, 300 kHz to 100 GHz. IEEE-SA Standards Board

IEEE Std €95.3-1991 (Reaff 1997), IEEE Recommended Practice for the Measurement of Potentially Hazardous
Electromagnetic Fields - RF and Microwave. [EFE-SA Standards Board

TEEE Sid €95.7-2005, [EEE Recommended Practice for Redio Frequency Safety Programs. 3 kHz to 300 GHz. [FEF-8A
Standards Board
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Attachment B: FCC Limits for Maximum Permissible Exposure (MPE)

(A) Limits for Occupational/ Controlled Exposures
Frequency Electric Field  Magnetic Field ) Averaging Time
Rqange ' Strength (E) Stilngth g PowerDensiy () IE|%, g;Hg| o1 S
(MHz) (V/m) (A/m) (W con) (minutes)
0330 614 1.63 (100)* 6
3.0-30 1842/f 4.89/f (900 /% 6
30-300 61.4 0.163 1.0 6
300-1500 - - /300 6
1560-100,000 - - 5 6
(B) Limits for General Population/Uncontrolled Exposure®
Frequenc Flectric Field  Magnetic Field . Averaging Time
Rcinge ’ Strength (E) St?elngth (E) Power Qenﬂ? © E|? gl?ﬁ Por S
(MHz) (V/m) (A/m) (mW/em?) {minutes)
0.3-1.34 6014 1.63 (100y* 30
1.34-30 824/f 2.19/¢ (180/f)* 30
30-300 75 0.073 0.2 30
300-1500 - - £/1500 30
1500-100,000 - - 1.0 30
f= frequency in MHz * Plane-wave equivalent power density

Table 7: FCC Limits for Maximum Permissible Exposure

¥ Qceupational/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 occupaticnal/controlled limits apply provided he or
she is made aware of the potential for exposure

f General population/uncontrolled exposures apply in situations in which the genesal 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

C Squared Systems, LLC 32 Februaty 20, 2013



Plane-wave Equivalent Power Densiiy
1o : — T T T i |
CacupatorayControlled Expostrs
= —— - Ganeral PopulafionUncorirolied Exposure
{00 ;
l’fj = T
5k .
e 3
272
& ] o | Fu. [ ! j
g3 0.3 3 30 300 TFo00 30000 A 500600
1.34 1,500 100,000
Frequency (MHz)

Figare 31; Graph of FCC Limits for Maximum Permissible Exposure (MPE)

C Squared Systems, 1.ILC 33 February 20, 2013



£10T ‘0g Arenaqa ] : +¢ T ‘swmsig parenby 1

(1 “Amqueg ‘onuaay 1e1dsor] 4z)
1D Amqued HG1IS / SSATAYIM NOZIYHA

TN, [BUonednea ) o0’ 1 «
; Gl Ny rRUOREdnI %000° [ O %001
o [EEONBARIR0 42001 O %07

renonedida() %07 01 %D

pusfay

Gunsoy 103 Suiddeyy] doyooy 10y yusunpeny



LTSRN 0

Cantered on bolutions™

June 6,2013

Mzr. Tom Nolan

Verizon Wireless

99 Hast River Dve

East Hartford, CT 06108

Re: Structural Bralnation Letter ~ Antenna Upgrade
Verizon Wireless Site Ref ~ Danbury
24 Hospetai Avesine
Dantsry, CT 06810

CENTEK Prgject No. 12124.C051 — Rew 1

Deear Mr. Nolan,

Centek Engineering, Inc. has reviewed the proposed Vetizon Wireless antenna upgrade at the above
veferenced site. The purpose of the review is to determine the structural adequacy of the existing
eight (8) story, 152-ft +/- tall host building to support the proposed modified antenna configuration.
The existing antenna installadion consists of four (4) independent steel antenna support frames
connected to the roof top mounted steel support structure of the host building. The review
considered the effects of wind load, dead load, ice load and seismic forces in accordance with the
2005 Connecticut Stare Building Code as amended by the 2009 Connecticut State Supplement. The
existing Alpha Sector antenna mouatng frame and associated hardware is to be removed and
replaced with a proposed structural steel frame located at the opposite end of the building. Refer to
design exhibit drawings DE-1 thrz DE-9 dated June 6, 2013 for details.

The existing, proposed and future Verizon Witeless loads considered in this analysis consist of the
following:

Antennas One (1} Antel BXA- 70063 6CF and one (13 RYMSA MG D3-800T0 panel antennas
located on a proposed/relocated roof mounted structural steel antenna support frame noted
above with a RAD center elevation of 156-ft +/- AGL.

Coax: Six (6) 1-5/8-in dia. coaxial cables touted within a proposed/telocated toof mounted cable
tray.

®  Verizon (Bxisting to Remove — Alpha Sector):
Antennas: Two (2) Decibel DB846F65ZAXY panel antennas located on a roof mounted
structural steel antenna support frame with a2 RAD cenier elevatdon of 156-ft +/- AGL,
Mounting Frame: One (1) existing structural steel antenna support frame and associated
hardware.

w  Verizon {(Proposed — Alpha Sector):
Antennas: One (1) Antel BXA-171063-8BF panel antenna, one (1) Antel BXA-80063-6BF
panel antenna, one (1) Alcatel-Lucent RRH2x40-AWS Remote Radio Head, one (1)
Alcatel-Lucent RRH2x40-07-U Remote Radio Head, one (13 RFS DB-E1-3B-8AB-0Z
sector distribution box and one (1} RES DB-T1-6Z-8AB-0Z main distribuiion box located
on a proposed roof mounted structural steel antenna support frame with a RAD center
elevation of 156-ft +/- AGL.

B0 Fox 202 4BBEIET  wwew Cenlsking com
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Structural Evaluation 1 etter
Verizon Wireless ~ Danbausy
24 Hospital Avenne
Danbury, CT 06810

Cables: One (1} 1-5/8" dia. Hybriflex Fiber feeder cable routed from the existing Verizon
Wireless equipment room to the main distribution box. Cne (1) 1-1/4” dia. Hybriflex
Fiber jumper cable routed from the main distribution box to the sector distribution box.
{All cables to follow the route of the existing cable ray system}

8 Verizon (FExisting to Remain — Beta Sector): )
Antenpas; One (1) RYMSA MG D3-800T0 panel antenna located on a roof mounted structural
steel antenna support frame with a2 RAD center elevation of 156-ft +/- AGL.
Coax: Six (6) 1-5/8-in dia. coaxial cables routed within existing toof mounted cable tray.

g Verizon {(Hxistine to Remove — Beta Sector):
Antennas: One (1) Powerwave P63-16-XL-2 and wwo (2} Decibel DB846F63ZAXY panel
antennas located on a roof mounted structural steel antenna support frame with a RAD center
elevation of 156-ft +/- AGL.

= ¥Verizon (Proposed — Beta Sector):
Antennas: One (1) Antel BXA-171063-8BF panel antenna, one (1) Antel BXA-70063-6CF
panel antenna, one (1) Antel BXA-80063-6BF panel antenna, one (1) Alcatel-Lucent
RREE2x4(-AWS Remote Radio Head, one (1) Alcatel-Lucent RRH2x40-07-U Remote
Radio Head and one (1) RFS DB-E1-3B-8AB-0Z sector disiribution box located on a roof
mounted structural steel antenna support frame with a RAD center elevation of 156-ft
+/- AGL.
Cables: One (1) 1-1/4” dia. Hybtiflex Fiber jumper cable routed from the main
distribution box to the sector distribution box. (Afl cables to follow the route of the
existing cable tray system)

®  Verlzon (Existing to Remain — Gamma Sector):
Amennas: One (1) RYMSA MG D3-800T0 panel antenna located on a toof mounted structural
steel antenna support frame with a RAD center elevation of 156-ft +/- AGL.
Coax: Six (6) 1-5/8-in dia. coaxial cables routed within existing roof mounted cable tray.

s Verizon (Existing to Remove — Gamma Sector):
Antennas: One (1) Powerwave P65-16-XL-2 and two (2) Decibel DB846HS0E-SX panel

antennas located on two (2) roof mouated structural steel antenna suppott frames with a RAD
center elevadon of 156-ft +/- AGL.

s Verizon (Proposed ~ Gamma Sector):
Antennas: One (1) Antel BXA-171063-8BF panel antenna, one (I} Antel BXA-70063-6CF

panel antenna, one {1} Antel BXA-80080-6CF panel antenna, one (1) Alcatel-Lucent
RRH2x40-AWS Remote Radio Head, one (1) Alcatel-Lucent RRH2x40-07-UF Remaote
Radio Head and one (1) RFS DB-E1-3B-8AB-0Z sector distribution box located on two
{2} roof mounted structural steel antenna support frames with 2 RAD ceniter elevation of
156-fc +/- AGL.

Cables: One (1} 1-1/4” dia. Hybriflex Fiber jumper cable routed from the main
distribution box to the sector distribution box. (Afl cables to follow the route of the
existing cable tray system}

PR, r : - F R R e e ST P
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Structrral Evatuation 1 etter
Verizon Wirviess ~ Danbury
24 Hogpital Avense
Danbary, CT 06810

The proposed antenna instaliadon meets the requirements of the 2005 Connecticut State Building
Code considering the basic wind speed (3-second gust) of 95 mph as required in Appendix K of the
Connectcut supplement per Table 1609.3.1. Our findings are based on the assumption that the
hosting structute, all structural members and apputtenances were propetly designied, detailed,
tabricated, installed and have been propetly maintained since erection.

In conclusion, the proposed Verizon antenna upgrade will not negatively impact the structural

integrity of the existing antenna support structure or host building. If there are any questions
regarding this matter, please feel free to call.

Respectfully pubmitted by:

Catlo F. fCento"fé, PL
Principal ~ Structural Engineer




Robinson-+Cole oo C. BALW

280 Trumbull Street
Hartford, CT 06103-3597
Main (860) 275-8200
Fax (860) 275-8299
kbaldwin@rc.com

Direct (860) 275-8345

Also admitted in Massachusetts

January 5,2015 E@EEWE

JAN 0 9 25151

David Martin £ e g S F

Siting Analyst i T CONNECTICUT
Connecticut Siting Council Reioiipiiiie SITING COUNCIL
10 Franklin Square

New Britain, CT 06051

Re: EM-VER-034-130613 — Cellco Partnership d/b/a Verizon Wireless
Notice of Intent to Modify an Existing Telecommunications Facility Located at
Danbury Hospital, Hospital Avenue, Danbury, Connecticut

Dear Mr. Martin:

Enclosed is a Radio Frequency (RF) Exposure Report prepared by C Squared Systems
confirming that the modified Verizon Wireless facility, on the roof of Danbury Hospital will
comply with the RF emissions standards established by the FCC. It is my understanding that, in
accordance with your conversation with Dan Goulet at C Squared Systems, the submission of
this report will satisfy the open conditions of the Council’s July 12, 2013 EM-VER-034-130613
acknowledgement.

If you have any questions or need any additional information regarding this facility
please feel free to contact me.

Sincerely,

[ 4L (4%
Kenneth/C. Baldwin
KCB/kmd
Enclosure
Copy to:
Sandy M. Carter
Tim Parks

13336658-v1

Bosion | Hartford | New York | Providence | Stamford | Albany | LosAngeles | NewLondon | Sarasota | rc.com

Robinson & Cole LLp
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RADIO FREQUENCY EXPOSURE REPORT

DANBURY CT

24 HOSPITAL AVENUE
DANBURY, CT 06810

December 23, 2014
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1. Introduction

The purpose of this report is to investigate compliance with applicable FCC regulations for the proposed modifications to the existing
Verizon Wireless antennas, mounted on the rooftop of Danbury Hospital, located at 24 Hospital Avenue in Danbury, CT. The
coordinates of the building are 41° 24' 18.03" N, 73° 26' 46.33" W.

Verizon Wireless is proposing the following modifications:

1) Remove three existing 751MHz LTE antennas (one per sector);

2) Install three replacement 751MHz LTE antennas (one per sector);

3) Remove three existing 1900MHz CDMA/EVDO antennas (one per sector);
4) Install three 1900MHz LTE antennas (one per sector);

5) Install three 1900MHz LTE RRUs (one per sector);
6) Remove three existing 2100MHz LTE antennas (one per sector);

7) Install three replacement 2100MHz LTE antennas (one per sector);
8) Adjust the electrical/mechanical tilt of all 751/1900/2100MHz antennas.

Figure 1: View of Danbury Hospital

Site Address 24 Hospital Ave, Danbury, CT
Latitude 41° 24' 18.03" N

Longitude 73° 26' 46.33" W

Site Elevation AMSL | 467

Survey Engineer Evan Thibodeau

Survey Date/Time 12/22/2014; 9:30AM — 11:30AM

C Squared Systems, LLC

Table 1:

Site Specific Data

December 23, 2014



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 GET 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 arc
based upon those recommended by the National Council on Radiation Protection and Measurements (NCRP), developed by the
Institute of Electrical and Electronics Engineers, Inc., JEEE) 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 milliwatés per square cenfimeter (mW/cml). 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/controfled exposure category, but only for persons who are exposed as a
consequence of their employment provided they are fully aware of the potential for exposure, and are able to exercise control over
their exposure. General population/unconirolled limits are five times more stringent than the levels considered 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 / controfled 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.

C Squared Systerns, LLC 2 December 23, 2014



3. Measurement Procedure

Frequencies from 300 KHz to 50 GHz were measured using the Narda Probe EA 5091, E-Field, shaped, FCC probe in conjunction
with the NBM 550 survey meter. The EA 5091 probe is “shaped™ such that in a mixed signal environment (i.e.: more than one
frequency band is used in a particular location), it accurately measures the percent of MPE.

From FCC OET Bulletin No. 65 - Edition 97-01 — “A useful characteristic of broadband probes used in multiple-frequency RF
environments is a frequency-dependent response that corresponds to the variation in MPE limits with frequency. Broadband probes
having such a "shaped" response permit direct assessment of compliance at sites where RF fields result from antennas transmitting
over a wide range of frequencies. Such probes can express the composite RF field as a percentage of the applicable MPEs”.

Probe Description - As suggested in FCC OET Bulletin No. 65 - Edition 97-01, the response of the measurement instrument should
be essentially isotropic, (i.e., independent of orientation or rotation angle of the probe). For this reason, the Narda EA 5091 probe was
used for these measurements.

Sampling Description - At each measurement location, a spatially averaged measurement is collected over the height of an average
human body. The NBM550 survey meter performs a time average measurement while the user slowly moves the probe over a distance
range of 20 cm to 200 cm (about 6 feet) above ground level. The results recorded at each measurement location include average values
over the spatial distance.

Instrumentation Information - A summary of specifications for the equipment used is provided in the table below.

Manufacturer Narda Microwave
Probe EA 5091, Sertal# 01059
Calibration Date February 2013
Calibration Interval 24 Months
Meter NBMS550, Seral# B-0495
Calibration Date January 2013
Calibration Interval 24 Months
Frequency Range | Field Measured Standard Mea;urement
Probe Specifications T o Zg(-)g;e -
300 KIHz-50 GHz Electric Field Occispationa)/ Contralled e

Table 2: Instrumentation Information

Instrument Measurement Uncertainty - The total measurement uncertainty of the NARDA measurement probe and meter is no
greater than +3 dB (0.5% to 6%), +1 dB (6% to 100%), £2 dB (100% to 600%). The factors which contribute to this include the
probe’s frequency response deviation, calibration uncertainty, ellipse ratio, and isotropic response ¥ Every effort is taken to reduce the
overall uncertainty during measurement collection including pointing the probe directly at the likely highest source of emissions.

! For further details, please refer to Narda Safety Test Solutions NBM550 Probe Specifications, pg. 64
http://www.narda-sts.us/pdf files/DataSheetssNBM-Probes_DataSheet.pdf

C Squared Systems, LLC 3 December 23, 2014




4. 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:

1.6 x EIRP

Power Density = [ -
7T %

J x OffBeamLoss

Where:
EIRP = Effective Isotropic Radiated Power

f( 2 2 j
R = Radial Distance = H™+V

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 patterns

These calculations assume that the antennas are operating at 100 percent capacity, that all antenna channels are transmitting
simultaneously, and that the radio transmitters are operating at full power. As a result, the predicted signal levels reported below are
much higher than the actual signal levels will be from the final site configuration.

5. Proposed Antenna Configuration

Table 3 below lists the specifications of the proposed Verizon Wireless antennas,

Power at | Ant Power Antenna
Operator Sector T?;E:;" Antepna | Gain ERP Antenna Model ‘1;':31:; DIZI\::“Il:Ii.l ¢ Le(rflgth Centerline
(Watis) | (dBd) | (Watts) Height (ft)
875 119 14.5 3357 BXA-80063/6BF 0 63 0 6 156.0
Alpha 2100 120 15.9 4669 HBXX-6516D5S-A2M 2 64 2 4 156.0
751 80 13.8 1919 X7C-FRO-660-VR6 62 0 6 156.0
1900 120 15.9 4669 HBXX-6516DS-A2M 2 66 2 4 156.0
875 119 14.5 3357 BXA-80063/6BF 0 63 0 6 156.0
Verizon s 2100 120 15.9 4669 HBXX-6516DS-A2M 4 64 2 4 156.0
751 80 13.8 1919 X7C-FRO-660-VR6 62 2 6 156.0
1900 120 15.9 4669 HBXX-6516DS-A2M 4 66 2 4 156.0
875 119 14.5 3357 BXA-80063/6BF 0 63 0 6 156.0
Gamma 2100 120 15.9 4669 HBXX-6516DS-A2M 2 64 2 4 156.0
751 80 13.8 1919 X7C-FRO-660-VR2 62 0 6 156.0
1900 120 15.9 4669 HBXX-6516DS-A2M 2 66 2 4 156.0

Table 3: Proposed Antenna Configuration?

2 Transmit power assumes 0 dB of cable loss, except for the 875 MHz ERP value, which is based on the existing CT Siting Council filing. No
modifications are proposed by Verizon Wireless to the equipment associated with this frequency.

C Squared Systems, LLC 4 December 23, 2014




6. Measured Results

Measurements were recorded at ground level and on the top level of two parking garages located in close proximity to the hospital to

establish a baseline %MPE value for the existing facility. The measured results, and a description of each survey location, are detailed
in Table 4 below. The table consists of the 25 measurements recorded on December 22, 2014 between 9:30AM and 11:30AM in these
publicly accessible areas around the hospital.

The highest spatially averaged measurement was 5.30% (Average Uncontrolled/General Population MPE) and was recorded at

Location 10, near the eastern end of the Duracell Center parking lot.

Dist. From Measured
o0,
LnMc::;;n Location Description Latitude | Longitude VZ%:’O?ZEtor (Unilr]::ﬁe i/
(feet) General)

1 Rizzo Parking Garage - Top Level 41.406318 | -73.445006 507 <1.00
2 Rizzo Parking Garage - Top Level 41.406084 | -73.445878 365 <1.00
3 Rizzo Parking Garage - Top Level 41.405727 | -73.445639 242 <100
4 Rizzo Parking Garage - Top Level 41.406007 | -73.444826 439 <1.00
3 Rizzo Parking Garage - Top Level 41.406140 | -73.444247 585 <1.00
6 Rizzo Parking Garage - Top Level 41406546 | -73.444504 049 <1.00
7 Hospital Emergency Entrance 41.406724 | -73.444286 737 <1.00
8 Ambulance Entrance 41.405932 | -73.443994 596 <1.00
9 Corner of Emergency Department 41.405659 | -73.444658 389 <1.00
10 Duracell Center - Rear of Parking Lot 41.405144 | -73.443006 780 530
11 Duracell Center - North of Main Entrance 41.405265 | -73.444441 392 1.46
12 Hospital Ave & Forest Ave 41.406661 | -73.445060 616 1.02
13 Hospital Ave & Edgewood Dr 41.406299 | -73.446079 448 <1.00
14 Danbury Hospital - Western Entrance 41.405376 | -73.446338 146 <1.00
13 Hospital Ave & Tamarack Ave 41405712 | -73.447777 427 <1.00
16 Hospital Ave & Locust Ave 41.404718 | -73.447321 240 <1.00
17 90 Locust Ave 41.404555 | -73.446551 165 <1.00
18 Red Parking Garage - Top Level 41.404800 | -73.443918 336 <1.00
19 Red Parking Garage - Top Level 41.404665 | -73.443394 684 <1.00
20 Red Parking Garage - Top Level 41.404378 | -73.443541 665 <1.00
21 Red Parking Garage - Top Level 41404119 | -73.443640 673 <1,00
22 Red Parking Garage - Top Level 41404205 | -73.444154 533 <1.00
23 Red Parking Garage - Top Level 41.404542 | -73.444000 528 <1.00
24 Danbury Hospital - Valet Parking 41404334 | -73.444592 405 <1.00
25 Danbury Hospital - Main Enirance 41.404512 | -73.445577 159 <1.00

Table 4: Measurement Results?

? Due to measurement uncertainty at low levels (See Table 2), any readings outside the measurement range of the probe (< 1.00 % FCC General
Population/Uncontrolled MPE) are noted as such.

C Squared Systems, LLC

December 23, 2014



Figure 2 below is an aerial view of the facility location and the surrounding area. Labeled points indicate the locations of the
measurements recorded on December 22, 2014, as listed above in Table 4.

Hospital

Figure 2: Aerial View of Facility & All Measurement Locations

C Squared Systems, LLC 6 December 23, 2014



7. Calculated Results

Table 5 below outlines the existing and proposed power density information for the site. Due to the directional nature of Verizon
Wireless’ existing and proposed panel antennas, the majority of the RF power will be 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 Attachments C and D for the vertical patterns of Verizon Wireless® existing and proposed
panel antennas. All values shown in Table 5 include a nominal 10 dB off-beam pattern loss to account for the lower relative gain

below the antenna.

Antenna | Operating ERP Per .
Carrier Height Frequency Nl}ll::;: o Transmitter Eince ;)enzsny Limit %MPE

(Feet) (MHz) ' (Watts) o)
Verizon PCS 156 1970 3 387 0.0017 1.0000 0.17%
Existing Verizon Cellular 156 869 9 373 0.0050 0.5793 0.86%
Configaration Ver.lzon LTE 156 757 1 649 0.0010 0.5047 0.19%
Verizon AWS 156 2100 1 2711 0.0040 1.0000 0.40%
Total | 1.62%
Verizon LTE 156 751 1 1919 0,0028 0.5007 0.57%
P Verizon LTE 136 1900 1 4669 0.0069 1.0000 0.69%
Cenﬁgpuration Verizon LTE 156 2100 i 4669 0.0069 1.0000 0.69%
Verizon CDMA/EVDO 156 869 9 373 0.0050 0.5793 0.86%
Total | 2.80%

Table 5: Carrier Information456

|NetChange| 1.18% |

* The existing CSC filing for Verizon should be replaced with the “Proposed Configuration” values, as listed in Table 5.

5 Antennas hei ghts for Verizon are based on the Verizon Wireless Antenna Recommendation, dated 11/5/2014.

8 Please note that %MPE values listed are rounded to two decimal poinis. 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.

C Squared Systems, LLC
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8. Summary of Findings

A sumber of publicly accessible areas at ground level and on the parking garage decks in the vicinity of Danbury Hospital in Danbary,
CT, were surveyed and found to be well within the mandated General Population/Uncontrolled limits for Maximum Permissible
Exposure, as delineated in the Federal Communications Commuission’s Radic Frequency exposure rules published in 47 CFR

1.1307(b)(1)-(b)(3).

The highest spatially averaged %MPE measurement of all surveyed points based on the 1997 FCC standard for exposure {o the
general population is 5.38% MPE. This measurement was recorded at Location 10, near the eastern end of the Duracell Center
parking lof.

Power density values were calculated for the proposed Verizon Wireless antenna configuration and compared against the values
currently listed in the CT Siting Council database. This comparison shows a net increase of 1.18% MPE at the base of the hospital
after the antenna modifications are complete. This value was then added to the maximum measwred %MPE value. The highest
composite (measured + calculated) power density is 6.48% of the FCC General Population MPE limit. Please note that the
maximum measured % MPE occurs 780" from the hospital, whereas the net % MPE increase from Verizon Wireless® proposed
modifications is calculated at the base of the hospital, yielding a worst-case value {measured + calculated). The net % MPE increase
calculated would decrease further from the base of the hospital, based on the analytical methods employed.

The above analysis verifies that exposure levels in the areas surrounding the hospital; both currently and afier the proposed
modifications, are well below the Maximum Permissible Exposure levels as outlined by the FCC in the OET Bulletin 65 Ed. 97-01.

9. Statement of Certification

I certify to the best of my knowledge that the statements in this report are true and accurate. The field measurements and calculated
results were obtained with properly calibrated equipment using techniques and guidelines set forth in ANSIIEEE Std, €953,
ANSIAEEE 5td C95.1, and FCC OET Bulletin 65 Edition 97-01.

6&”""\ m.(;\cﬁﬁ_

December 23, 2014
Report Prepared By: Evan Thibodeau Date

RF Engineer

€ Squared Systems, LLC

Kol Unllewde.
December 24, 2014

Reviewed/Approved By: Keith Vellante Date
RF Manager
(' Squared Systems, LLC
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Attachment B: FCC Limits for Maximum Permissible Exposure (MPE)

{A) Limits for Occupational/Controlled Exposure?

Frequenc Electric Field Magnedc Field . Averaging Time
Ranqge ! Strength (E) Sttfr?gth (E) Power Density (3) ' 2,‘%|ng; 2or S
(MHz) (V/m) (A/m) (mW/ em) (minutes)
0.3-3.0 614 1.63 (100)* 6
3.0-30 1842/f 4.89/fF (900/ £)* 6
30-300 61.4 0.163 1.0 6
300-1500 - - £/300 6
1500-100,000 - - 5 6

(B) Limits for General Population/Uncontrolled Exposure®
Frequenc Electric Field Magnetic Field ) Averaging Time
Ranqge ’ Strength (E) Stregt?gth E) P"'{“;r Density &) "2 gégy 2orS
(MH?z) (V/m) (A/m) (/) (minutes)
0.3-1.34 614 1.63 (100y* 30
1.34-30 824/f 2.19/f (180/Fy* 30
30-300 275 0.073 0.2 30
300-1500 - - £/1500 30
1500-100,000 - - 1.0 30

f = frequency in MHz * Plane-wave equivalent power density

Table 6: FCC Limits for Maximum Permissible Exposure

? 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/controlied 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.

¥ 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.

C Squared Systems, LLC
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Figure 3: Graph of FCC Limits for Maximum Permissible Exposure (MPE)
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Attachment C: Verizon Wireless Existing Antenna Model Data Sheets and Patterns

751 MHz

Manufacturer:

Model #:

Frequency Band:

Gain:

Vertical Beamwidth:
Horizontal Beamwidth:

Polarization:

Amphenol
BXA-70063/6CF_2
696-806 MHz

14.0 dBd

13°

65°

+45°

SizeLxWxD: 71.0°x11.2"x5.2”
869 MHz
Manufacturer:  Amphenol
Model #: BXA-80063/6BF_0
Frequency Band: 806-900 MHz
Gain: 14.5 dBd
Vertical Beamwidth: 11°
Horizontal Beamwidth: 63°
Polarization: +45°
SizeLxWxD: 68.67x11.27x53”
1900 MHz
Manufacturer: Rymsa
Model #: MGD3-800T0
Frequency Band: 1850-1990 MHz
Gain: 15.9dBd
Vertical Beamwidth: 6.6°
Horizontal Beamwidth:  65°
Polarization: +45°
Size Lx WxD: 53.0"x6.0"x 4.0”

C Squared Systems, LLC
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2100 MHz

Manufacturer:  Amphenol
Model #: BXA-171063/8BF 0
Frequency Band: 1920-2170 MHz
Gain: 15.3 dBd
Vertical Beamwidth: 7°¢
Horizontal Beamwidth:  60°
Polarization: +45°
SizeLxWxD: 48.27x6.1”x4.17

C Squared Systems, LLC 13 December 23, 2014



Attachment D: Verizon Wireless Proposed Antenna Model Data Sheets and Patterns

751 MHz
Manufacturer: JMA Wireless
Model #: X7C-FRO-660-VR6
Frequency Band: 698-824 MHz
Gain: 13.8dBd
Vertical Beamwidth: 12°
Horizontal Beamwidth: 62°
Polarization: +45°
SizeLxWxD: 72.0"x 14.6"x 8.0
869 Mz
Manufacturer:  Amphenol
Model #: BXA-80063/6BF 0
Frequency Band: 806-900 MHz
Gain: 14.5dBd
Vertical Beamwidth: 11°
Horizontal Beamwidth:  63°
Polarization: +45°
Size LxWxD: 686°x1127x5.3”
1900 MHz
Manufacturer: Commscope
Model #: HBXX-6516DS-A2M 4

Frequency Band:

Gain:

Vertical Beamwidth:
Horizontal Beamwidth:
Polarization:

Size Lx W x D:

1850-1990 MHz
15.9 dBd

70

66°

+45°

50.9" x 12.0"x 6.57

C Squared Systems, LLC
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2100 MHz

Manufacturer:

Model #:

Frequency Band:
Gain:

Vertical Beamwidth:
Horizontal Beamwidth:
Polarization:

Size Lx W x D:

Commscope
HBXX-6516DS-A2M_4
1920-2180 MHz
15.9dBd

6.6°

64°

+45°

50.9”x 12.0” x 6.5”

20 — @
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