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March 6, 2019

Via Federal Express and Email

City of Beacon Common Council

I Municipal Plaza

Beacon, New York 12508

RE:  Application of Orange County-Poughkeepsie Limited Partnership d/b/a Verizon
Wireless —110 Howland Avenue (Howland Micro Site)

Dear Mayor Casale and Members of the City Council:

The purpose of this letter is to provide responses to the comments of the City of Beacon
Telecommunications Consultant, HDR in connection with the above-referenced application,
which comments were provided to us on Friday, March 1, 2019. Set forth below are the HDR
comments in its entirety followed by our responses.

HDR Comment:

Response:

Confirm all licensed frequencies proposed for Verizon operation for this
small cell, in the immediate-term and as forecasted for 2-3 years out. The
RF Emissions Report assumes 1900/2100 MHz (and demonstrates
compliance at publicly-accessed areas in the vicinity of the proposed small
cell), but does not appear to consider 700 LTE. [f any other frequencies
are proposed to operate at this facility, the Millennium Engineering Report
of 11/6/2018 should be appropriately updated.

Verizon Wireless’ Radio Frequency Engineer has confirmed that this site
has been designed to use only the 1900/2100 MHz frequencies. Any




HDR Comment:

Response:

HDR Comment:

Response:

HDR Comment;

Response:

HDR Comment:

Response:

potential future licensed use would require new RF Safety Reports to be
prepared and evaluated pursuant to existing FCC license requirements.

Is co-location by another wireless carrier on the proposed 52’ pole
considered viable by Verizon?

Technically the proposed utility pole could be capable of accommodating
collocation but generally. Verizon Wireless designs its small wireless

facilities as a single user facility.

At the 2/26/2019 meeting, the option to move the proposed small cell
facility towards Mount Beacon (further back from the parking area;
castward / southeastward) was discussed. In addition to logistical
constraints, the RF Engineer provided a verbal description of signal
impedance that would result if the facility were located further back / into
the denser tree line. A brief written narrative to this point from the RF
Engineer is requested.

The possibility of moving the facility back further on the property was
considered by Verizon Wireless during the initial design of this site. The
site's relocation was denied by construction due to the lack of access
associated with relocating the facility further back on the property.
Verizon Wireless policy concerning small wireless facility deployment
prohibits construction of access roads as part of its small cell program. In
addition to construction concerns, there are also radiofrequency concerns
with relocating the facility further back on the property relative to the
existing tree lines. Specifically the northern tree line which would create
additional "shadowing" degrading the capability of the site to
unacceptable levels. Lack of an access road but also create significant
issues relative to maintenance of the facility.

The Drawing set (e.g., DWG Z-1) should be updated to show all property
lines for the subject site, including the back property line. HDR’s site visit
noted a drainage swale on the slope behind the parking area with a sign
marked “Private Property”. It is requested that Verizon confirm if any
subgrade utilities or easements may be associated with this feature.

A copy of the revised plans is enclosed.

Confirm if any variances or waivers from the City’s Wireless Code are
being requested.

Verizon Wireless is not currently seeking any variances or waivers.




HDR Comment:

Response:

HDR Comment:

Response:

HDR Comment:

Response:

HDR Comment:

Response:

An alternate height coverage map / capacity statement is requested,
evaluating the feasibility of an antenna centerline height of 40 ft agl (vs.
the proposed 50 ft antenna centerline height). The same frequencies (2100
MHz) and RF criteria (-95 dBm) as used in the prior Engineering
Necessity Case — “Howland Micro” should be used. This supplemental
information is requested to justify the proposed pole height, and the
differential in coverage + capacity afforded to the area.

A revised Radio Frequency Justification report has been prepared and

enclosed, which includes a slide showing the coverage associated with a

40” utility pole.

In the Engineering Necessity Case — “Howland Micro”, please describe
the reason for differences between:

Page 19 — The Green “proposed coverage” on the Map entitled,
Proposed (Mt. Beacon Gamma Off) 2100MHz Best Server -
95dBm RSRP and Page 22 — The Yellow “proposed coverage”
around the Howland site as depicted on the Map entitled, Proposed
2100 MHz Coverage.

There were some mis-labeled coverage thresholds in the title of the
slides in the Radio Frequency Justification. This was an oversight
and has been corrected in the revised analysis enclosed herewith.

Provide dimensions and ‘cut sheets’ (vender specs) of all proposed
pole-mounted and ground-based equipment including the panel
antennas, RRH unit, diplexers, and electric meter. These “cut
sheets” will supplement the details provided on DWG Z-4.
Recommendations on colors of small cell equipment and
landscaping / fencing will be provided in the HDR Tech Memo.

Enclosed.

Provide location and description of FCC-type warning signage and
Verizon Contact signage.

FCC warning signs are typically confirmed after an application has

been approved. We will place an order for the specific required
signs and provide them in advance of the next regular meeting.




HDR Comment:

Response:

HDR Comment:

Response:

Confirm no back-up power (e.g., generator) is proposed as part of
the application.

Back up emergency power (i.e. a generator) is not proposed.

Maintenance and Inspection Plan. A 1-page document was
provided in the application materials (and dated November 19,
2018). As this is a new structure to support a small cell facility, the
HDR Tech Memo will provide Recommendations for specific
maintenance provisions (including but not limited to fencing and
any requirements that are set forth for screening or landscaping
around the proposed ground-based equipment).

No response required other than to note that the application
includes a fence to screen the base of the facility. The fence will
match the existing fence surrounding the garbage dumpster.

We trust that the above information and that which is enclosed herewith satisfies HDR’s
concerns and look forward to discussing this with the City Council at its next meeting.

Very truly yours,
G/SOMMER, LLC

O~

Olson

Cc:  Michael Musso, M.S., MPH, PE
Nicholas Ward-Willis, Esq.
Michael R. Crosby (VZW)
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PROJECT NO.: 20161509173
SITE NAME:

HOWLAND MICRO
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SHEET  |DESCRIPTION
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-2 OVERALL SITE PLAN
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-4 DETAILS & NOTES

CODE COMPLIANCE
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SYMBOLS & ABBREVIATIONS

THE PROJECT CONCERNS THE INSTALLATION /OPERATION AND
MAINTENANCE OF AN UNMANNED PUBLIC UTILITY/PERSONAL

verizonv

— WIRELESS SERVICE FACILITY.
— GROUND WIRE
2. THE PROPOSED DEVELOPMENT IS UNMANNED AND DOES NOT 275 JOHN ST,
— ELECTRIC REQUIRE A MEANS OF WATER SUPPLY OR SEWAGE DISPOSAL, OR SUITE 100
- TELCO SERVICE HANDICAPPED ACCESS. WEST HENRIETTA NY 14586
PREPARED BY:
—_——— 3. THE PROPOSED DEVELOPMENT IS MINIMAL, AND WILL CREATE
OVER HEAD UTILITY 2
NEGLIGIBLE ADDITIONAL STORMWATER RUNOFF AND WILL EBI ENGINEERING PC
e FENCE THEREFORE NOT IMPACT THE EXISTING STORMWATER DRAINAGE 18 Strest | Burlington, MA 01803
2 | gton,
SYSTEM. Tel: (781) 273-2500 | Fax: (781) 273-3311
EXISTING HANDICAP (E) EXISTING www.ebiconsulling.com
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PROPOSED PANEL ANTENNA
MOUNTED TO PROPOSED
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FUTURE PARKING LOT UGHT-E

(BY OTHERS) MOUNTED ON
WOOD POLE

PROPOSED LESSEE DIPLEXERS
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ATTACHED TO PROPOSED WOOD

POLE (TOTAL OF 4)
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1 'l‘l’l I
Ll EX)!
SARGRL o e — e —L e
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'
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—~——PROPOSED WOOD POLE
(52' AGL)

{-——PROPOSED LESSEE COAX ROUTE IN
NEW_CONDUIT/U—GALRD
-FROPOSED Lzégsz

CONDUITS (TOTAL OF 3)

TOP OF PROPOSED
g

. = 52-0
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TOP OF PROPOSED
G

o - . 1

-PROPOSED LESSEE POWER CABINET,

FIBER CABINET, METER, D
COURTESY

ON PROPOSED

H-FRAME WITH FUTURE WORK LIGHT

PROPOSED LESSEE U/G POWER AND
FIBER FROM EXISTING U/P RUN INSIDE

DESIGN AND CONSTRUCTION OF ANTENNA SUPPORTS
SHALL CONFIRM TO ANSI/TIA/EIA—222—G—05 WITH LATEST
ADDENDA "STRUCTURAL STANDARDS FOR STEEL ANTENNA
TOWERS AND ANTENNA SUPPORTING STRUCTURES", NOTE:
SEE CODE FOR COUNTY SPECIFIC DESIGN WIND SPEEDS.

ALL STEEL MATERIALS SHALL BE GALVANIZED AFTER
FABRICATION IN ACCORDANCE WITH ASTM A123 "ZINC
(HOT-DIP GALVANIZED) COATINGS ON IRON AND STEEL
PRODUCTS", UNLESS OTHERWISE NOTED.

ALL BOLTS, ANCHORS AND MISCELLANEOUS HARDWARE
SHALL BE GALVANIZED IN ACCORDANCE WITH ASTM A1583
"ZINC—CAOTING (HOT DIP) ON IRON AND STEEL
HARDWARE', UNLESS OTHERWISE NOTED.

DAMAGE GALVANIZE SURFACES SHALL BE REPAIRED BY
COLD GALVANIZING IN ACCORDANCE WITH ASTM A780.

ALL ANTENNA MOUNTS SHALL BE INSTALLED WITH DOUBLE
NUTS AND SHALL BE INSTALLED SNUG TIGHT.

DESIGN RESPONSIBILITY OF ANTENNA MOUNTING
BRACKETS, SUPPORTS AND ALL COMPONENTS THEREOF
AND_ATTACHMENT THERETO SHALL BE THE RESPONSIBILITY
OF THE MANUFACTURER. MFR SHALL PROVIDE THE THE
OWNER DRAWINGS DETAILING ALL COMPONENTS OF THE
ASSEMBLY, INCLUDING CONNECTIONS, DESIGN LOADS, AND
ALL OTHER PERTINENT DATA. MFR SHALL ALSO PROVIDE
THE OWNER WITH A STATEMENT OF COMPLIANCE
INDICATING THAT THE ANTENNA SUPPORTS HAVE BEEN
DESIGNED IN ACCORDANCE WITH TIA/EIA—-222—G
STANDARDS. ALL SUBMISSIONS SHALL BEAR THE STAMP
AND SIGNATURE OF A PROFESSIONAL ENGINEER
REGISTERED IN THE STAT THE WORK IS BEING
PERFORMED.

1. VERIZON WILL COLOR CODE AND TAG THE COAX AT BOTH
THE TOP OF THE TOWER AND INSIDE THE CELL SITE
BUILDING AT THE CABLE ENTRY PART. THE MARKING SYSTEM
WILL COMPRISE OF COLOR TAPE WITH A MINIMUM WIDTH OF
3/4 INCHES, 7 MIL. VINYL PLASTIC TAPE, SCOTCH 35 OR
EQUIVALENT.

2. THE TAGGING WILL BE DONE WITH METAL "pog” TAGS. A
TAG WILL BE PLACED ON THE COAX AT THE ANTENNA AND
ON THE COAX IN THE CELL SITE BUILDING, THE TAG WILL
IDENTIFY THE ANTENNA NUMBER AND FUNCTION; TX, RX
ETC.

3. THE ENTRY PORT ASSIGNMENT SHOULD BE FOLLOWED
WHERE POSSIBLE. THIS STANDARD ASSUMES THAT THE
ENTRY PORT CONSISTS OF THREE ROWS OF FOUR PORTS.
WITH THE FIRST ROW BEING NUMBERED FROM 1—6 FROM
LEFT TO RIGHT. THE SECOND ROW IS NUMBERED 7—12
(LEFT TO RIGHT) AND THE THIRD ROW IS 13-18 (LEFT TO
RIGHT).

4. A SITE SPECIFIC COAX COLOR SHEET TO BE PROVMDED BY
CELLULAR EQUIPMENT ENGINEER,

verizon/

SUITE 100
WEST HENRIETTA NY 14586

PREPARED BY:
EBI ENGINEERING PC
21 B Street | Burlington, MA 01803

Tel: (781) 273-2500 | Fax: (781) 273-3311
www.ebiconsulting.com

fy Bt

TS IS A VIOLATION OF THE STATE
EDUCATION LAW ANY

AFFIX TO THE DOCUMENT THEIR SEAL AND
NOTATION "ALTERED BY" FOLLOWED BY
THEIR SIGNATURE AND THE DATE OF SUCH
ALTERATION, AND SPECIFIC DESCRIFTION OF

ANTENNA MOUNTING NOTES

3 STANDARD ANTENNA COLOR CODES

ENGINEER STAMP/SIGNATURE

ANTENNA (TYP.) ————~

———7/16 DIN TYPE MALE
CABLE CONNECTOR
7/16 DIN TYPE FEMALE
CABLE CONNECTOR

TOP GROUND -i COAX GROUND KIT (TYP.) LOCATED
BAR AL WITHIN 3' OF CABLE CONNECTOR
———MAIN COAX CABLE
BOTTOM —— - -~ COAX GROUND
GROUND BAR J— KIT (TYP.)
EXTERIOR ——— “LJ=—"——COAX GROUND KIT (TYP.) LOCATED

GROUND BAR
FACE OF SHELTER

WITHIN 3' OF CABLE CONNECTOR

— =

~——7/16 DIN TYPE MALE
CABLE CONNECTOR

VERIZON WIRELESS EQUIF’MENT\

—7/16 DIN TYPE FEMALE
CABLE CONNECTOR
~COAX CABLE (LENGTH
AS REQUIRED)

7/18 DIN TYPE MALE
CASLE CONNECTOR

& COPYRIGHT OF EBI CONSULTING & FOR
THE EXCLUSNVE USE BY THE TITLE CLIENT.
ANY DUPLICATION OR USE WITHOUT
EXPRESS WRITTEN CONSENT OF THE

SUBMITTALS
No.| patE DESCRIPTION BY
A |11/12/18)90% ISSUE SM
B [11/21/18|REVSED PER COMMENTS | sH
€ |01/14/19]ReViSED PER COMMENTS | M
D |03/05/19|ReViSED STE PLAN Ks
EBI JOB NO:
8118000249
[SITE INFO:

HOWLAND MICRO
PROJECT No.: 20161509173

LOCATION cobe: 432846
110 HOWLAND AVENUE
BEACON, NY 12508
DUTCHESS COUNTY

SHEET TITLE:

POLE ELEVATION,
DETAILS & NOTES

ORAWN BY: SHEET NO:

SM
T

1 POLE ELEVATION

SCALE: 1/8" = 1’0"

ANTENNA CABLE SCHEMATIC

CHECKED BY;
==

DATE:

11/12/18




—3.5" MAX. 0.D.
APPLICANT:
MECHANICAL DOWNTILT - o J
' T verizon
OO0O0O00OO0 bt r 275 JOHN ST.
0000 ST st HE 10
) ST HENRIETTA NY 14586
T MANUFACTURER (TYP. OF 2) \ % ‘“"—% oG FREFARED B
- By pomsee EBI ENGINEERING PC
18.0" N . NTERM i
J___ _____._..' 1 % ST i Pusgﬁ,frs""ggm rﬁ 21 B Street | Burlingion, MA 01803
ANTENNA =1= E= Tel: (781) 273-2500 | Fax: (781) 273-3311
— MIE—3/8" ¢ muss roo 3/18% 5 3/4"— % B www, ebiconsulling.com
H W TURNBUCKLE or  Zo TCHER, BAR AT \
WELDED CROSS RAIL
_/ A AT GATE ONLY (TYP. oz i
/ Em;‘:wc/mm%seo % 2 OF 4) 1~1/4" CROSS \: =
2-7/8"9 PIPE MAST (SEE . < RAIL y
PLANS FOR CLARITY) % . - - -
7 GATE POST GRADE AND FENCE
FABRIC
|~ NO GaAP BETWEEN FINISH |t _I
£ GRADE AND FENCE FABRIC “1° GAP BETWEEN ol
&, |— STONE oveRr i'&"s“ GRADE %
g I GEOTEXTILE FaBRIC cecSNe owR ~_ AND_BOTIOM OF :
> 120 CONG il
AN FOOTING l.Ilslp'lsgrfﬁron
GATE AND CORNER
POSTS. 10% FoOR
o INTERMEDIATE POSTS
CONCRETE FOOTING IN
SOIL FOR GATE AND CORNER
COMMSCOPE — NHH—45A— , STS. 10* 8 FOR
" » INTERMEDIATE POSTS
. 6" @ BY 18" DEEP CONC. FOOTING
oo (o AT v 453 A e
THEIR SEAL AND
THER. SIONATORE b e Qi VED Bt
1 ANTENNA SPECIFICATION & ATTACHMENT DETAIL NON—PENETRATING BALLAST MOUNT DETAILS NTS ALTERATION, AND SPECIFIC DESCRIPTION o
GENERAL NOTES: ENGINEER STAMP /SIGNATURE
* |
1. ALL WORK PRESENTED ON THESE DRAWINGS MUST BE | T DT USE By e & FOR
COMPLETED BY THE CONTRACTOR UNLESS NOTED ANy TION OR USE WITHOUT
OTHERWISE. THE CONTRACTOR MUST HAVE CONSENT OF The
CONSIDERABLE EXPERIENCE IN PERFORMANCE OF WORK SUBMITTALS
SIMILAR TO THAT DESCRIBED HEREIN. BY ACCEPTANCE ~ HEAT
OF THIS ASSIGNMENT, THE CONTRACTOR IS ATTESTING CHANGER No.|  pate | DESCRIPTION BY
THAT HE DOES HAVE SUFFICIENT EXPERIENCE AND Tl
ABILITY, THAT HE IS KNOWLEDGEABLE OF THE WORK TO i /12/ ’m ISSUE SM
BE PERFORMED AND THAT HE IS PROPERLY LICENSED, v i B [11/21/18]revised Per comments | o
REGISTERED AND INSURED TO DO THIS WORK IN THE S oUNTED e e ] S8\ 30w  Jor/14/19]Revsen pew coments | sw
STATE AND/OR COUNTY IN WHICH IT IS TO BE _ WaIGHT: 85 16, P
PERFORMED. —)W | ___’ 10:63° o e i s N D [03/05/18|REVISED SITE PLAN Ks
2. ALL MATERIALS AND EQUIPMENT FURNISHED SHALL BE p.pe/r & [ 0P VIEW -
NEW AND OF GOOD QUALITY, FREE FROM FAULTS AND | | 26° o
DEFECTS AND IN CONFORMANCE WITH THE CONTRACT " ] o _““] ’“_ ‘_‘—“1
DOCUMENTS. ANY AND ALL SUBSTITUTIONS MUST BE el ;
PROPERLY APPROVED AND AUTHORIZED IN WRITING BY i ., p: [ . .
VERIZON WIRELESS AND THE ENGINEER PRIOR ToO ,
INSTALLATION. THE CONTRACTOR SHALL FURNISH 5/8%12" Bour—| I—‘“‘- U HEAT EBI OB No:
SATISFACTORY EVIDENCE AS TO THE KIND AND QUALITY x S sk J EXCHANGER
OF THE MATERIALS AND EQUIPMENT BEING MOUNTING SRACKET (65 agy  consions 8118000249
SUBSTITUTED. 4 — O ﬂ . STE WFo:
n
3. THE CONTRACTOR SHALL BE RESPONSIBLE FOR ) 8
INITIATING, MAINTAINING, AND SUPERVISING ALL SAFETY Ll eren Lo HOWLAND MICRO
PRECAUTIONS AND PROGRAMS IN CONNECTION WITH -POLE/WALL BRACKET HEAT— PROJECT No.: 20161509173
THE WORK. THE CONTRACTOR IS RESPONSIBLE FOR WIRELESS PART NO.: EXCHANGER LOCATION coDE: 432846
INSURING THAT THIS PROJECT AND RELATED WORK Ay COMPARTMENT . © 110 HOWLAND AVENUE
COMPLIES WITH ALL APPLICABLE LOCAL, STATE AND .. © © BEACON, NY 12508
FEDERAL SAFETY CODES AND REGULATIONS GOVERNING SIDE _VIEW FRONT VIEW — DUTCHESS COUNTY
THIS WORK. I Ak viEw ey
BACK ViEw COMPARTMENT %@ §§ L SHEET TITLE:
4. ALL DIMENSIONS SHALL BE VERIFIED WITH THE PLANS =85 b
(LATEST REVISION) PRIOR TO COMMENCING ssas “’ .
CONSTRUCTION. NOTIFY VERIZON WIRELESS IMMEDIATELY i : . i
IF DISCREPANCIES ARE DISCOVERED, — DETAILS & NOTES
BG6A_RRH2x90-AWS ERQNT VIEW SIE viEW
5. ALL MATERIALS AND WORKMANSHIP SHALL BE DIMENSIONS: 25.8"Hx11.8"Wx7.2°0 ”
2 . g u ENSIONS: 54"Hx26"Wx20™D
WARRANTED FOR ONE (1) YEAR FROM DATE OF ; - _ . ST -
ACCEPTANCE. @ WEIGHT: 56.8 LBS. (WITH SOLAR SHIED) WEGHT. Ri3a0a1b0 - 428 LES PR e [T N
RRH SPECIFICATION & e
RRH SPECIFI As Z-4
3 GENERAL NOTES 4 ATTACHMENT DETAL ATTACHMEN, BON & 6 SMALL SITE SUPPORT CABINET DETAIL NTS. [oE
11/12/18




700/850MHz Dual-Band RRH (B13+B5)

© 700/850MHz Dual-Band RRH (B13+B5)

Category Specification
ANT1 ANT2 ANT 3 ANT4

(Bias-T) (Bias-T) DC_PWR Band Band13 (700MHz) Band5 (850MHz)

ﬂ .‘ ﬁ Freauenc DL:746~756MHz DL : 869 ~ 894MHz

q Y UL:777 ~ 787 MHz UL : 824 ~ 849MH:z

IBW/OBW 10MHz/10MHz 25MHz/25MHz

RF # of Carriers 1 Carriers 3 Carriers
Total # of Carriers 4 Carriers
Total 320w

RF power

40W x 4 or 60W x 2 40W x4 or 60W x 2
Ant. configuration 4T4R/2T4R/2T2R, SW configurable
Input Power -48VDC (-38VDC to -57VDC)
Electrical Power About 1106 Watt @ 100% RF load, typical con
consumption ditions + TMA/RET
Size (W x Hx D)  15” x 15” x 8.1” (380 x 380 x 207 mm)

Mechanical Volume 29.9L
Weight 70.3lb (31.9kg), w/o solar shield
Operating

Environmental -40°C ~ 55°C w/o solar load
temperature

Modulation 256 QAM support
Spectrum Analyzer Support for TX/RX
PIM Cancellation Support
NB-loT Support
CPRI Cascade Not supported

2 Feature .
__ 3 Optic Interface wm_wﬂ‘xw\ﬂw_mm (9.8Gbps x 2), SFP, single mode,
w/o Finger Guard w! Finger Guard RET & TMA AISG 2.2
) Bias-T 2 ports (Max. 49W)
Note : 2T supported in ANT1 and ANT2 External Alarm 4

© Samsung Electronics. All Rights Reserved. Confidential and Proprietary,

SAMSUNG




PCS/AWS Dual-Band RRH (B2+B66)

® PCS/AWS Dual-Band RRH (B2+B66)

ANT 1
(Bias-T) ANT2

ANT 3

(Bias-T) ANT4

Band

L L1 ekl AL
_-..._...lr:u mem 10 o e =
i ! I =k

Frequency

IBW/OBW

RF # of Carriers

Total # of Carriers
RF power

Ant. configuration
Input Power
Electrical Power
= consumption
Size (W x Hx D)
Volume
Weight
Operating
temperature
Modulation
Spectrum Analyzer
PIM Cancellation
NB-loT
CPRI Cascade

i

ANT 8

ANT 7

¢ (Bias-T)
ANT 6

¥ % ANT 5
(Bias-T)

Mechanical

Environmental

Feature
Optic Interface

RET & TMA
Bias-T
External Alarm

w/o Finger Guard w/ _umsamq Guard

Note : 2T supported in ANT1 and ANT2 for B66
2T supported in ANT5 and ANT6 for B2

© Samsung Electronics. All Rights Reserved. Confidential and Proprietary.

Specification

Band2 (PCS)
DL: 1930~ 1990MHz
UL: 1850 ~ 1910MHz
60MHz/20MHz

2 Carriers

Band66 (AWS)
DL:2110~ 2180MHz
UL: 1710~ 1780MHz

70MHz/30MHz

3 Carriers

4 Carriers
Total 320W (for OBW 40MHz)

40W x 4 or 60W x 2 60W x4 or90W x 2
4T4AR/2T4R/2T2R, SW configurable
-48VDC (-38VDC to -57VDC)
About 1270 Watt @ 100% RF load, typical con
ditions (w/ BAS Filter)+ TMA/RET
15” x 15” x 10” (380 x 380 x 255 mm), w/ BAS
36.8L
84.41b (38kg), w/o solar shield

-40°C ~ 55°C w/o solar load

256 QAM support

Support for TX/RX

Support

Support

Not supported

20km, 2 ports (9.8Gbps x 2), SFP, single mode,
Duplex / BiDi

AISG 2.2

4 ports, 2 ports per Band (Max. 49W)

4

SAMSUNG



Mechanical/Electrical specifications comparison

700/850

Category

About 1106 Watt

PCS/AWS

Dual-Band RRH Dual-Band RRH

About 1270 Watt

Electrical Power consumption @ 100% RF load, typical conditio @ 100% RF load, typical condition

ns + TMA/RET
Size (W x Hx D) 15” x 15” x 8.1”
w/o Finger Guard (380 x 380 x 207 mm)
Mechanical Volume 29.9L

Weight
(w/o solar shietd) /03 P{319ke)

[—-F--_-Lrnnnl_

m D 8t (207)

[Top View]

14.96 (380)

14196 (B80)

19,53 (501)

e ,HL‘O- ¥

\u *i---% =,

[Front View]

[700/850MHz Dual-Band RRH]

s (w/ BAS Filter)+ TMA/RET
15” x 15” x 10”

(380 x 380 x 255 mm)
36.8L

84.41b (38kg)

| N

n E 10.p4 (255)

[Er e |

[Top View]

14.96 (380)

20)

73 (501.2)

[Front View] [ Unit: in. (mm) |

[PCS/AWS Dual-Band RRH]

© Samsung Electronics. All Rights Reserved. Confidential and Proprietary. SAMSUNG
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Verizon Wireless
Communications Facility

Engineering Necessity Case — “Howland Micro”

City of Beacon
Beacon DT site

Mt. Beacon Existing Site

gleearth

Go 0g

Prepared by: Michael R. Crosby

Project: The project is the installation and operation of a telephone pole mounted
wireless telecommunications site in the City of Beacon (the “Project Facility”).
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Introduction

he purpose of this subsequent analysis is to summarize and communicate the technical radio frequency (RF) information used
 the justification of this new site.

overage and/or capacity deficiencies are the two main drivers that prompt the need for a new wireless communications
cility/site. All sites provide a mixture of both capacity and coverage for the benefit of the end user.

overage can be defined as the existence of signal of usable strength and quality in an area, including but not limited to in-
=hicles or in-buildings.

he need for improved coverage is identified by RF Engineers that are responsible for developing and maintaining the network.
F Engineers utilize both theoretical and empirical data sets (propagation maps and real world coverage measurements).
istorically, coverage improvements have been the primary justification of new sites.

apacity can be defined as the amount of traffic (voice and data) a given site can process before significant performance
egradation occurs.

/hen traffic volume exceeds the capacity limits of a site serving a given area, network reliability and user experience degrades.
Itimately this prevents customers from making/receiving calls, applications cease functioning, internet connections time out
nd data speeds fail. This critical condition is more important than just a simple nuisance for some users. Degradation of

etwork reliability and user experience can affect emergency responders and to persons in a real emergency situation can
erally mean life or death.

verizon’



Project Need Overview

The project area, located within the City of Beacon is currently served by two sites. These sites are overloaded requiring capacity relief. Additionally
the project area is impacted by the significant terrain difference between these two serving sites relative to the project area. This excessive
difference in terrain combined with distance and area morphology prevents effective capacity and coverage capability of Verizon’s RF signals in this
area.

The primary serving site is Mt. Beacon located in the neighboring town of Fishkill, which is approximately six tenths of a mile south east (of the
project location) situated on a mountain top tower located off Mt. Beacon Monument Rd (near Breakneck Ridge Trail). While this site provides
coverage (on low band 700MHz) throughout the project area, it does so from such a great difference in elevation (1,200'+ difference) that the site is
not capable of efficiently or effectively providing the necessary capacity due to Mt. Beacon itself causing excessive interference in and around the
project area. This site also provides high band (AWS) service to portions of the project area but again due to the excessive difference in elevation
combined with distance to objectives Mt. Beacon is not capable of efficiently or effectively providing the necessary capacity relief and actually
degrades area performance and capacity capabilities due to excessive interference in and around the project area (caused by
overlapping/overshooting footprint). In order to mitigate the overlapping footprint and improve interference and capacity conditions, Mt. Beacon
requires deactivation as it can no longer function properly as an LTE serving site for this area. Regardless of the need to deactivate Mt. Beacon
(LTE), additional capacity is currently required even with Mt. Beacon on the air.

The second serving site is Beacon DT which is co-located on the roof of a multi-story apartment building off Rt. 9D near South Ave. This site is also
requiring capacity relief. While this site is more appropriate for the area than Mt. Beacon, by itself it can not provide the necessary coverage and
capacity required to serve the project area.

There are other Verizon sites in this general area but due to distance and terrain they also do not provide any significant overlapping coverage in the
area in question that could allow for increased capacity and improved coverage from other sources.

The primary objectives for this project are to increase capacity and improve high band coverage in the Howland Ave, Rt. 9D area including but not
limited to portions of Howland, Wolcott Ave, Tioronda Ave, Union St, Depuyster Ave, East Main Street as well as the surrounding residential and
commercial areas. In order to offload capacity from Mt. Beacon and Beacon DT a new dominant server must be created. This new dominant
coverage will effectively offload the existing overloaded sites as well as provide improved high band in building coverage.

Following the search for co-locatable structures to resolve the aforementioned challenges none were found. As a result, Verizon proposes the
current application to attach it's antennas to a new 52’ tall telephone pole located on Verizon property. Verizon’s antennas will utilize 50’ for the ACL
(Antenna Center Line) with a top of antenna height of 52'. This solution will provide the necessary coverage and capacity improvements needed.

verizon’ :



Wireless LTE (Voice and Data) Growth

Each year Verizon experiences substantial increases in data volume including VoLTE (Voice over LTE)
that its customers utilize. Data traffic grew 65% between Q3 2016 and Q3 2017 (Ericsson Mobility
Report, November 2017)

Machine to Machine communications will also increase the data burden on wireless networks. During the
next five years increasingly more services that improve our safety and make our lives easier will become
available via the wireless infrastructure, such as:

Autonomous vehicular communications including automatic 911 notification when airbag deploys.
Medical monitors that alert caretakers of patient related issues.

Home alarms that notify people when their child arrives home from school.

Smart street lights that notify the city when they are not working.

City garbage cans that let people know when they need to be emptied.

Tracking watches that can aid in finding lost Alzheimer patients, children, etc.

verizon’ .“



Explanation of
Wireless Capacity

verizon’

Capacity in this analysis is evaluated with up to three metrics further
explained below. These metrics assist in determining actual usage
for a given site as well as are used to project when a site is expected
to run out of capacity (i.e. reach a point of exhaustion where it can no
longer process the volume of voice and data requested by local
wireless devices, thus no longer providing adequate service).

. Forward Data Volume ("FDV”), is a measurement of usage
(data throughput) on a particular site over a given period of time.

*  Average Schedule Eligible User ("ASEU"), is a measurement of
the loading of the control channels and systems of a given site.

. Average Active Connections ("*AvgAC’) is a measurement of
the number of devices actively connected to a site in any given
time slot.

Verizon Wireless uses proprietary algorithms developed by a task
force of engineers and computer programmers to monitor each site in
the network and accurately project and identify when sites will
approach their capacity limits. Using a rolling two-year window for
projected exhaustion dates allows enough time, in most cases, to
develop and activate a new site. It is critical that these capacity
approaching sectors are identified early and the process gets started
and completed in time for new solutions (sites) to be on air before
network issues impact the customers.



Capacity Utilization
FDV (Mt. Beacon
Gamma)
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Summary: This graph shows FDV (Forward Data Volume)
which is a measurement of the customer data usage that this
sector currently serves. As this limit is approached, data rates
slow to unacceptable levels, potentially causing unreliable
service for Verizon Wireless customers.

The purple line represents the daily max busy hour 700MHz
utilization on the Gamma sector of the Mt. Beacon site. The
dark red line represents the daily max busy hour 2100MHz
(AWS) utilization on the Gamma sector of the Mt. Beacon
site. The red dashed line is the limit where the sector reaches
exhaustion and service starts to significantly degrade. The
point in time where we see the purple or dark red lines reach
or exceed the red dashed line is when service quickly
degrades as usage continues to increase.

Displaying the FDV separately by carrier reveals the inability of
high band (AWS) to resolve the capacity issues from existing
sites described in this case. High band (AWS/PCS
propagation characteristics prevent proper FDV utilization
between carriers in coverage challenged areas like the
Electric Blanket project area. Network densification is
required.

Detail: The existing Mt. Beacon Gamma sector shown above has exceeded it's capability of supporting FDV
requirements as shown by the purple line exceeding the max utilization threshold (red dashed line). While customers
served by AWS (high band — dark red line) are not as likely to experience this issue they have recently been subject to
this condition as shown by the dark red line exceeding max utilization threshold as well. Keep in mind those customers
in weaker RF areas which are more dependent on the low band (700MHz — purple line) continue to experience this
issue. Cell edge (weak/variable) conditions create the disparity between high and low bands due to propagation
challenges which are more impacted by high band (AWS). FDV is one of three metrics used in this presentation to

evaluate capacity capability in this area.
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Capacity Utilization
FDV (Beacon DT Beta)
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Summary: This graph shows FDV (Forward Data Volume)
which is a measurement of the customer data usage that this
sector currently serves. As this limit is approached, data rates
slow to unacceptable levels, potentially causing unreliable
service for Verizon Wireless customers.

The purple line represents the daily max busy hour 700MHz
utilization on the Alpha sector of the Beacon DT site. The
dark red line represents the daily max busy hour 2100MHz
(AWS) utilization on the Beta sector of the Beacon DT site.
The red dashed line is the limit where the sector reaches
exhaustion and service starts to significantly degrade. The
point in time where we see the purple or dark red lines reach
or exceed the red dashed line is when service quickly
degrades as usage continues to increase.

Displaying the FDV separately by carrier reveals the inability of
high band (AWS) to resolve the capacity issues from existing
sites described in this case. High band (AWS/PCS
propagation characteristics prevent proper FDV utilization
between carriers in coverage challenged areas like the
Howland Micro project area. Network densification is
required.

Detail: The existing Beacon DT Beta sector shown above has recently exceeded it's capability of supporting FDV
requirements as shown by the purple and dark red lines exceeding the max utilization threshold (red dashed line). FDV
is one of three metrics used in this presentation to evaluate capacity capability in this area.

verizon’



Capacity Utilization
ASEU (Mt. Beacon
Gamma)

ASEL UtilizaBon
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Summary: This graph shows ASEU (Average Schedule
Eligible User). ASEU is a measurement of the loading of the
control channels and systems of a given site. The ASEU load
is heavily impacted by distant users or those in poor RF
conditions.

The purple line represents the daily max busy hour 700MHz
utilization on the Gamma sector of the Mt. Beacon site. The
dark red line represents the daily max busy hour 2100MHz
(AWS) utilization on the Gamma sector of the Mt. Beacon
site. The red dashed line is the limit where the sector reaches
exhaustion and service starts to significantly degrade. The
point in time where we see the purple or dark red lines reach
or exceed the red dashed line is when service quickly
degrades as usage continues to increase.

Displaying the ASEU separately by carrier reveals the inability
of high band (AWS) to resolve the capacity issues from
existing sites described in this case. High band (AWS/PCS
propagation characteristics prevent proper ASEU utilization
between carriers in coverage challenged areas like the
Electric Blanket project area. Network densification is
required.

Detail: The existing Mt. Beacon Gamma sector cannot support the data traffic demand throughout the
extents of the excessively large area it covers. Mt. Beacon Gamma is already overloaded, as shown
by the purple actual use line exceeding the red dashed exhaustion threshold line. Cell edge
(weak/variable) conditions create the disparity between high and low bands due to propagation
challenges which more significantly impact high band (AWS). The Mt. Beacon site is too far away to

effectively serve this portion of the City of Beacon.
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Capacity Utilization

>m m c Awmmoo : Ul—| Summary: This graph shows ASEU (Average Schedule
Eligible User). ASEU is a measurement of the loading of the
control channels and systems of a given site. The ASEU load

mm.ﬂmv is heavily impacted by distant users or those in poor RF
conditions.

-+ 7oomuz ASEU Utilization by Carrier
& AWSI The purple line represents the daily max busy hour 700MHz
utilization on the Beta sector of the Beacon DT site. The dark
red line represents the daily max busy hour 2100MHz (AWS)
utilization on the Beta sector of the Beacon DT site. The red
dashed line is the limit where the sector reaches exhaustion
and service starts to significantly degrade. The point in time
where we see the purple or dark red lines reach or exceed the
red dashed line is when service quickly degrades as usage
continues to increase.
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Displaying the ASEU separately by carrier reveals the inability

200 of high band (AWS) to resolve the capacity issues from
3 _ .ﬁt;, existing sites described in this case. High band (AWS/PCS

propagation characteristics prevent proper ASEU utilization

1009 m--mmeme e e B e T
- _9 \ &gﬁ &‘ ._rﬁ aﬁ. ..1 \*M i between carriers in coverage challenged areas like the
0 .4 R . SO Howland Micro project area. Network densification is
Jan "1 3 Apr'1& Jul 18 Gl "1 —.QQC:.QQ

Detail: The existing Beacon DT Beta sector cannot support the data traffic demand throughout the
extents of the area it covers. Beacon DT Beta is already overloaded, as shown by the purple actual
use line exceeding the red dashed exhaustion threshold line. Cell edge (weak/variable) conditions
create the disparity between high and low bands due to propagation challenges which more
significantly impact high band (AWS). The Beacon DT site requires network densification throughout
it's serving footprint.
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Capacity Utilization
AvgAC (Mt. Beacon Connectons). AVGAC. utization by carrer s & measurement of

max active connection capacity per sector in any given time

O m :.— 3 mv slot. When this limit is reached, no additional devices will be

able to connect to the site, resulting in connection failures and

Fug AC Tl zatian

- 700MHz AvgAC Utilization by Carrier dropped calls.

= AWSI
= The purple line represents the daily max busy hour 700MHz
utilization on the Gamma sector of the Mt. Beacon site. The
dark red line represents the daily max busy hour 2100MHz
(AWS) utilization on the Gamma sector of the Mt. Beacon
site. The red dashed line is the limit where the sector reaches
exhaustion and service starts to significantly degrade. The
point in time where we see the purple or dark red lines reach
or exceed the red dashed line is when service quickly

degrades as usage continues to increase.
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0 capability for high band carriers. Network densification is
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= required.

Detail: The existing Mt. Beacon Gamma sector cannot support the number of users in the excessively
large area it covers and has already reached overloaded conditions recently, as shown by the daily max
busy hour utilization line peaking above the red dashed exhaustion threshold line.
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. Coverage is best shown via coverage maps. RF
mxv_m_‘-m.n_os o._" engineers use computer simulation tools that
. take into account terrain, vegetation, building
Wireless Cove rage types, and site specifics to model the RF
environment. This model is used to simulate the

75 real world network and assist engineers to
evaluate the impact of a proposed site (along
with industry experience and other tools).

Most Verizon Wireless sites provide 3G CDMA at
850 MHz and 4G LTE at 700 MHz. As capacity
requirements increase, higher frequency PCS
(1900 MHz) and AWS (2100 MHz) carriers are
added. In some mountaintop situations the high
band AWS and PCS carriers are not effective due
to excessive distance from the user population.

Coverage provided by a given site is affected by
the frequencies used. Lower frequencies
propagate further distances, and are less
attenuated by clutter than higher frequencies. To
provide similar coverage levels at higher
frequencies, a denser network of sites is required
(network denssification).

Note the affect of clutter on the predicted coverage footprint above

Green =-85dBm RSRP, typically serves suburban residential and light commerecial buildings (stronger coverage levels may be
needed for proper evaluation in urban applications or where more substantial building construction exists)

Yellow =-95dBm RSRP, typically serves most rural/suburban-residential and in car applications

Orange = -105dBm RSRP, rural highway coverage, subject to variable conditions including fading and seasonality gaps

White = <-105dBm RSRP, variable to no reliable coverage gap area

More detailed, site-specific coverage slides are later in the presentation
*Signal strength requirements vary as dictated by specific market conditions

verizon’ )



. AS h Area is th hical ithin which
mx U — m : m.ﬂ m o : o.ﬁ ﬂ: —m w:mww _ﬁ.mammw%ﬁ_%mom‘m wommwmqm“mw wﬁwwwmgﬁ wem*_mm_mmodwé

Three of the factors taken into consideration when defining a

m@m Fc —..- >_x0m w_mﬂmﬂam are topography, user density, and the existing

+ Topography must be considered to minimize the obstacles
between the proposed site and the target coverage area.
For example, a site at the bottom of a ridge will not be able
to cover the other side from a certain height.

» In general, the farther from a site the User Population is,
the weaker the RF conditions are and the worse their
experience is likely to be. These distant users also have an
increased impact on the serving site’s capacity. In the case
of a multi sector site, centralized proximity is essential to
allow users to be evenly distributed and allow efficient

utilization of the site’s resources.

» The existing Network Conditions also guide the design of
a new site. Sites placed too close together create
interference due to overlap and are an inefficient use of
resources. Sites that are too tall or not properly integrated
with existing sites cause interference and degrade service
for existing users.

+ Existing co-locatable structures inside the search area as
well as within a reasonable distance of the search area are
submitted by mﬂm acquisition mﬂa reviewed by RF

: Engineering. | ible RF wi ke use of existi

_|_O<<_m3Q micro mmm—.OI >ﬂ®m gineering possible will make u existing or

nearby structures before proposing to build new towers.

lo resolve the coverage and capacity deficiencies previously detailed, Verizon Wireless is seeking to

add one new ‘micro’ cell facility within or as near as possible to this centrally and strategically located
area to improve wireless service capacity and coverage. By offloading Beacon DT and displacing traffic
rom Mt. Beacon with the proposed site, adequate and reliable service will be provided. The new
{owland micro site will provide dominant and dedicated signal to portions of Beacon helping to improve
10t only the area roads but also adjacent populated areas.
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Existing 700MHz Best Server -95dBm RSRP

Best Server plots depict the actual best serv.
viewer can accurately evaluate where

er or dominant footprint of each sector in question. The followin
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verizon”

13



Mt. Beacon LTE OFF 700MHz Best Server -95dBm RSRP

Best Server plots depict the actual best server or dominant footprint of each sector in

question. The following map shows one threshold so the viewer
can accurately evaluate the overwhelming impact to Beacon DT will occur due to deactivation of Mt. Beacon macro.

Bl On Air Coverage
Beacon DT Beta On Air
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nsite. There is no low band carriers (700/850MHz) planned for the proposed
the proposed high band carriers (AWS/PCS) will provide offload.

RI; e map above removes the footprint of the existing Mt. Beaco
Howland site. Later in this document are slides showing where
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Existing 700MHz Coverage

This coverage map shows existing low band RF conditions in and around the Howland Micro site area.
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Mt. Beacon LTE OFF 700MHz Best Server -105dBm RSRP

Best Server plots depict the actual best server or dominant foot
can accurately evaluate the overwhelming impact to Beacon DT will
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Best Server plots depict the actual best

Existing 2100MHz Best Server -1 05dBm RSRP

H On Air Coverage
Bl Mt. Beacon Gamma On Air
Beacon DT Beta On Air

“The map above represents coverage from existing sites/cells, with the callsT need of capacity offload in red
yellow (Beacon DT Beta) Blue coverage is from other on air sites/sectors.
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-105dBm RSRP
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The map above removes the (red) footprint of M. Beacon.
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Proposed (Mt. Beacon Gamma Off) 2100MHz Best Server -1 05dBm RSRP
Best Server plots depict the actual best server or dominant foot

print of each sector in question. The following map shows one threshold so the
viewer can accurately evaluate where primary offloading will occur as a result of the new site’s dominant signal area (at 50’ ACL).
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Existing 2100MHz Coverage

This coverage map shows existing high band RF conditions in and around the Electric Blanket site area.
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Existing 2100MHz Coverage (Mt. Beacon Gamma Off Air)

This coverage map shows future high band RF conditions in and around the Howland Micro site area after Mt. Beacon Gamma is off

air (prior to any new activations).
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Proposed 2100MHz Coverage

This coverage ma
ACL).

p shows proposed high band RF conditions (Mt. Beacon off air) in and around the Howland Micro site area (at 50’

=y = .__C\;,.‘., 5 ..“ul - - L E L =
i = E R - . . .
il LU F s~ 1 A . Eest signal Level (dBm] > =85
e B b v Best Signal Level (dBm) > =95
, % Cli Willow , £l ’ i
. fgCHti and e, A Mo, sl P . Best Signal Level (dBm) ==-105
W Nan S 1 =
- i Y 4 v
5 & . :
....w ﬁnu. 1
wcon Slation .
X Y
3 = :
i ° -
L,
m_.m.
¥
i
S N A aEMTIBEAGON 5
o
{ _ o ¥
R 01 mﬂ .br\

verizon'

22



Other sites in development

This map shows the approximate locations of other sites at various stages of development including Beacon Station, Rombout, Cliff
and Willow, Tioronda and Electric Blanket.
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Site Selection Analysis and Steath Design

The following candidates were considered throughout the process of developing the Howland ring:

A.  41.494749° ~73.955751°(Ability Beyond Disabilit
B. 41.494518° -73.955562° (Ability Beyond Disabil
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RF Justification
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Michael R. Crosby
Engineer IV - RF Design
Verizon Wireless
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Supplemental: Height Justification

Lowering the antenna centerline from 50’ to 40’ causes unacceptable loss of sector dominance as well as weaker
signal strength throughout the intended coverage area which would result with compromised offload and
coverage capabilities. The comparison of expected dominant sector footprints is shown below.

Bl On Air Coverage
Bl Mt. Beacon Gamma
Beacon DT Alpha On Air
. Proposed Coverage
& Howland Coverage at 40’
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