Robinson+Cole CEANETH . BALDWIY

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
and New York

October 10, 2023

Via Electronic Mail

Melanie A. Bachman, Esq.
Executive Director/Staff Attorney
Connecticut Siting Council

10 Franklin Square

New Britain, CT 06051

Re: Notice of Exempt Modification
Temporary Telecommunications Facilities — 2023 Yale v. Harvard Football

Dear Attorney Bachman:

Pursuant to R.C.S.A. Section 16-50j-72(d) and previous similar filings, this letter will serve
as notice that Cellco Partnership d/b/a Verizon Wireless (“Cellco™) intends to install two temporary
wireless facilities (a/k/a “Cell on Wheels” or “COW?) for use during this year’s Yale v. Harvard
football game scheduled for November 18, 2023.

COW No. 1 — 150 Yale Avenue. New Haven

Cellco intends to install COW No. 1 in a grassy area on the eastern side of the Yale Bowl
foot stadium (the “Stadium”) on the property at 150 Yale Avenue. The COW will be a truck-
mounted wireless facility with two retractable masts, one extending to a height of 61 feet above
ground level (“AGL”) and a another, extending to a height of 59 feet AGL. Cellco will attach two
(2) spherical lens antennas, one (1) on each mast and both directed towards the Stadium and one (1)
panel antenna directed toward Yale Avenue. Cellco will also install nine (9) remote radio heads
(“RRHs”) on the COW trailer.

Included in Attachment 1 is a letter from Yale University authorizing the filing of this
notice; a lease exhibit showing the COW location and antenna configuration; antenna and RRH
specifications; and far field approximation tables, one for the “Stadium Side” of the COW and one
for the “Street Side” of the COW, both demonstrating that the temporary facility will operate well
within the FCC standard. Also included in Attachment 1 is a New Haven Assessor’s property map
and property card for the 150 Yale Avenue parcel.
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COW No. 2 — 40 Central Avenue, New Haven

Cellco intends to install a COW No. 2 in a grassy area on the southern side of an existing
driveway, adjacent to athletic fields, at 40 Central Avenue. COW No. 2 will be a trailer-mounted
wireless facility with a retractable mast extending to a height of 35 feet above ground level (“AGL”).
Cellco will attach a total of nine (9) panel antenna, three (3) each at centerline heights of 36 feet; 33
feet and 30 feet AGL. Nine (9) RRHs will be installed three (3) with the antennas at the 30-foot level
and six (6) on the COW trailer.

Included in Attachment 2 is a letter from Yale University authorizing the filing of this
notice; a lease exhibit showing the COW location and antenna configuration; antenna and RRH
specifications; and far field approximation tables for the frequencies Cellco intends to deploy at
COW No. 2 demonstrating that the temporary facility will operate well within the FCC standard.
Also attached is a New Haven Assessor’s property map and property card for the 40 Central Avenue
parcel.

The proposed temporary telecommunications facilities satisfy the criteria set forth in
R.C.S.A. Section 16-50j-72(d), as facilities that will provide temporary wireless service for an event
of State-wide significance. The COWs will provide additional network capacity to accommodate
increased wireless voice and data services needed during the event. Cellco expects that the COWs
will be brought to the site immediately prior to the start of the event and will be removed
immediately after the event.

In accordance with R.C.S.A. Section 16-50j-73, a copy of this filing has been sent to Mayor
Justin Elicker, Laura Brown, Director of City Plan and Yale University. (See Attachment 3).

Based on the foregoing, Cellco respectfully requests acknowledgement of this notice for the
installation of a temporary wireless facilities at the Property. Please feel free to contact me if you
have any questions or need any additional information.

Sincerely,

Kenneth C. Baldwin

Attachments
Copy to:
Justin Elicker, Mayor
Laura Brown, Executive Director of City Plan
Yale University, Property Owner
Daniel Fitzpatrick, Verizon Wireless
Ziad Cheiban, RF Engineer



ATTACHMENT 1



Licensee Site Name/ID: Yale Bowl COW CT 2023/5000928923

YALE UNIVERSITY
150 Munson Street
New Haven, CT 06511

RE: Cellco Partnership d/b/a Verizon Wireless; Proposed Temporary
Telecommunications Facility located at 150 Yale Avenue, New Haven, CT

To Whom It May Concemn:

Yale University is the owner of certain real property located in the City of New Haven at 150
Yale Avenue and identified as Map/Block/Lot 377/1079/00120 on the tax map of the City of
New Haven ("Subject Property"). Yale University and Cellco Partnership have executed an
agreement providing Cellco with a nonexclusive license to use a portion of the Subject Property
for a temporary communications facility consisting of a cell on wheels, pursuant to the terms of
the aforementioned agreement.

Sincerely,

YALE UNIVERSITY

By: Digitally signed
Name: Py Jenna Milman
Title: 1 Date: 2023.10.06

Date: 13:20:27 -04'00'
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MATSING

LENS TECHNOLOGY ENABLED

MS-12.6DB180

Multi-Beam Dual Band Spherical Lens Antenna: 6 independent low
frequency (698-960MHz) cross-polarized beams and 12 independent
high-frequency {1695-2690MHz] cross-polarized beams, with 0-15° tilt
for each 20° sector and 2X2 MIMO support. Sector consists of 1 low-
band beam and 2 high-band beams.

External RET Controller MS-EXT-RET-12.6 Option available

LENS TECHNOLOGY

ENABLED —
PATTERN RESULTS:
High-Band Horizontal Pattern (1.80GHz) High-Band Vertical pattern {1.80GHz)
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MATSING

MS-12.6DB180

LENS TECHNOLOGY ENABLED

TECHNICAL SPECIFICATIONS PER BEAM

Frequency

Gain

VSWR

Polarization

Horizontal Coverage

Horizontal Beamwidth [ 10dB level)
Horizontal Beamwidth (3dB level}

Vertical Beamwidth (10dB level)
Vertical Beamwidth {3dB level}

Beam Cross-over

Total Number of Beams

Manual Adjustable Tilt per 20°
sector (each sector having 2
high-band beams and 1 low- band
beam)

First Sidelobe level

Front to Back Ratio

Isolation Port to Port - Polarization

Isolation Port to Port - Beam

Power Rating

Total Applied Power

Intermodulation

Impedance

Connector Quantity and Type

| info@matsing.com ‘:

MECHANICAL DATA

Spherical Lens diameter:

698-960 MHz 1695-2690 MHz
180cm/70inch
Dimensions (H x W x D} . :
20.5dBi 27.5dBi Antenna dimensions:
187.1 X 207 X 204.4 cm
73.7 X 81.5 X 80.5 inch
<1.5:1 <1.5:1
A Weiah 247.6 kg
Dual Slant +45°  Dual Slant +45° nieEhna Wetght 545.9 Ibs
120° 120°
Radome Material Fiber Glass
20° 10°
12° 6
20° 10° Adjustable Clamps
12 6 Mounting Compatible pipe diameter:
6.1 -11.4cm
2.4 -4.5inch
10dB typical 10dB typical
6 12 ENVIRONMENTAL RATINGS
5°to 20° 0" to 15° Humidity 95% RH @ +30°C
Temperature -40°Cto +70°C
<-15dB <-16dB
>28dB >28dB N/Ibf
Wind load @ 150 km/h Frontal: 1892/425
Lateral: 2053/462
>28dB >28dB
>26dB 528dB CONNECTOR LAYOUT:
) . | ms-12.608180 |
250\ per port 250\ per port =) Q"‘ PLAN VLY COMBLCTOR LAYOUT
< 2.5KWatts
<-153dBc <-153dBc
50 ohm 50 ohm

12 X 4.3-10 female 24 X 4.3-10 female

S www.matsing.com - 21(949)585-5144




MATSING

LENS TECHNOLOGY ENABLED

MS-6C45

Multi-Beam Spherical Lens Antenna: 6 independent C-Band
[3.7 - 4.2GHz) cross-polarized beams, with factory set 0-15°
tilt for each beam and 2X2 MIMO support per beam.

! :-E- .

LENS TECHNOLOGY
ENABLED /===

PATTERN RESULTS:

High-Band Horizontal Pattern [3.95GHz) High-Band Vertical pattern [3.95GHz]) tilt 0 & 15°

Amplitude (dB)
Amphiude (dB)




MATSING

LENS TECHNOLOGY ENABLED

TECHNICAL SPECIFICATIONS

Frequency

Gain

VSWR

Polarization

Horizontal Coverage

Horizontal Beamwidth {10dB level)
Horizontal Beamwidth {3dB level)

Vertical Beamwidth {10dB level)
Vertical Beamwidth [3dB level)

Beam Cross-over

Total Number of Beams

Factory set tilt per Beam

First Sidelobe level

Front to Back Ratio

Isolation Port to Port - Polarization

Isolation Port to Port - Beam

Power Rating

Intermodulation

Impedance

Connector Quantity and Type

|| info@matsing.com

3.7 -4.2GHz

22.6dBi

<1.5:1

Dual Slant £45°

120°

19°
ns

19°
11.5°

10dB typical

0" to 15°

<-16dB

>28dB

>28dB

>28dB

150W per port

<-153dBc

50 ohm

12 X 4.3-10 female

“ www.matsing.com -1/

MS-6C45

MECHANICAL DATA

Spherical Lens diameter:
45cm/18inch

SR (iR ] Antenna dimensions:

61.7x72.8x67.8cm
24.3 x 28.7 x 26.7 inch

35kg

Antenna Weight
77 Ibs

Radome Material Fiber Glass

Adjustable clamps

Compatible pipe diameter:
61-11.4cm
2.4-4.5inch

Mounting

ENVIRONMENTAL RATINGS

Humidity 95% RH @ +30°C

Temperature -40°Cto +70°C

[N/1bf]
Frontal: 263/95

Wind load @ 150m/hr
Lateral: 197/44

CONNECTOR LAYOUT:

MS-6C45
PLAN VIEW CONNECTOR LAYOUT
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DX24FRO265-04

NWAV™ 2F Panel Antenna

24-port panel antenna from 698-4200 MHz

2F panel antenna, 24 ports: 4 ports 698-960, 12 ports 1695-2690 MHz, 8 ports 3400-4200 MHz

« X-Pol, Small Cell, panel antenna — =
Suitable for pole or building mount

4x4 MIMO for PCS, AWS, WCS, and BRS
4x4 MIMO for Low-Band
4x4 MIMO for CBRS and C-Band

Electrical specification (min/max) Ports 1, 2, 3, 4

Frequency bands, MHz 698-798 | 824-894 | 880-960 11%%50' 11%59%' 1;%%’ ‘Zi%%’ 22‘:3%%'
Polarization 145° +45°

Average gain, dBi 7 71 7.4 9.8 10.1 10.8 11.1 11.7
Horizontal beamwidth (HBW), degrees1 72 74 75 66 65 62 59 57
Vertical beamwidth (VBW), degrees’ 78 73 65 46 44 39 37 33
Fixed electrical downtilt (EDT), degrees 0 4

Cross-polar isolation, port-to-port, dB? 25 25

Max VSWR / return loss, dB 1.5:1/-14.0 1.5:1/-14.0

Max PIM (3rd order, 2x20W) dBc -153 -153

Maximum input power port, watts 100 150

Electrical specification (min/max) Ports 17, 18, 19, 20, 21, 22, 23, 24

Frequency bands, MHz 3400-3700 3700-4200
Polarization 1 45° +45°

Gain, dBi 14 13.7

Horizontal beamwidth (HBW), degrees’ 52 56

Vertical beamwidth (VBW), degrees? 21 22

Fixed electrical downtilt (EDT), degrees 0 0

Cross-polar isolation, port-to-port, ds! 22 25

Max VSWR / return loss, dB 1.5:1/-14.0 1.5:1/-14.0

Max PIM (3rd order, 2x20W) dBc N/A -145

Maximum input power, watts 100

1 Typical value over frequency.

©2023 JMA Wireless. All rights reserved. This document contains proprietary information. All products, company names, 07/27/23 V4.0
brands, and logos are trademarks™ or registered® trademarks of their respective hoiders. All specifications are subject ’



‘S’  DX24FR0O265-04
J M A NWAV™ 2F Panel Antenna

Mechanical specifications

Dimensions height/width/depth, inches (mm) 24/14.2/8.5(610/ 360.7/ 215.9)
No. of RF input ports, connector type, and location 24 x 4,3-10 female, back

RF connector torque 96 Ibfin (10.85 N-m or 8 |bf-ft)
Net antenna weight, Ib (kg) 22(10.0)

Weight with supplied pipe mount bracket, Ib (kg) 27.1(12.3)

Shipping weight, Ib (kg) 33(15.0)

Rated wind survival speed, mph (km/h) 150 (241)

Frontal wind loading @ 150 km/h, Ibf (N) 22.3(99.4)

Front view Back view

1
| 5.500in
24.000m [1 39 70mm]
[609.60mm] ' ‘
9.250in
[234.95mm)]
| | |
EEEEEE B EEEEEEEE
14.2in
I [360.68mm) -
i i B .
reci
| 7 ,,,.IMR \\\
/ Nz, \
' W 3 N /
2,202
[55.94mm]
L
©2023 JMA Wireless. All rights reserved. This document contains proprietary information. All products, company names, 07/27/23 V4.0

brands, and logos are trademarks™ or registered® trademarks of their respective holders. All specifications are subject
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Array topology

R1: 698-894 MHz

R2: 698-894 MHz

Y1: 1695-2690 MHz
Y2: 1695-2690 MHz
Y3: 1695-2690 MHz
Y4: 1695-2690 MHz
Y5: 1695-2690 MHz
Y6: 1695-2690 MHz
P1: 34004200 MHz
P2: 3400-4200 MHz
P3: 34004200 MHz
P4: 3400-4200 MHz

DX24FR0O265-04
NWAV™ 2F Panel Antenna

12 sets of radiating arrays ( Band

RF port
698-894 4
1695-2690 516
34004200 [ A2

£58-894 (R2)

1695-2690 (Y3)

1695-2690 [Y6)

1695-2690 (¥2)
1695-2690 (V5)

1695-2690 (V1)
1605-2690 (Y4)

698-894 (R1)

Antenna model

Description

Ordering information

DX24FR0O265-04

2F panel antenna, 24 ports, (4) 698—960 zero degrees EDT, (12) 1695-2690 four degrees

EDT, (8) CBRS/C-Band zero degrees EDT

Mounting kit (included)

91900324 articulating bracket with X- and Y-axis adjustments and rotation

©2023 JMA Wireless. All rights reserved. This document contains proprietary information. All products, company names,
brands, and logos are trademarks™ or registered® trademarks of their respective holders. All specifications are subject

07/27/23 V4.0




SAMSUNG

700/850MHZ
MICRO RADIO

DUAL-BAND AND LOW POWER FOR
MICRO COVERAGE

Samsung offers a radio with future proof capabilities, which
can efficiently grow an operator’s network deployment. The
Samsung 700/850MHz 4T4R micro radio enables the mobile
operator to fill coverage holes cost-effectively in places that
are hard to cover by macro radios.

Model Code
RF44472d-13A (DC), RFA442d-13B (AQ)

Homepage Youtube
samsungnetworks.com www.youtube com/samsunasg




€ Points of Differentiation

Continuous Migration

Samsung’s 700/850MHz micro radio can supporteach
incumbent CPRI interface as well asadvanced eCPRI
interfaces. This feature providesinstallable options for both
legacy LTE networks and added NR networks.

CPRI
| |
700/850 700/850
Radio Radio

Selective Power Combination

Samsung's 700/850MHz micro radio offers wideband
operation and enables power pulling functionality with
700MHzand 850MHz. This gives more flexibility with power
allocation according to regional frequency availability.

it offers selective output power combinations with dual-
band, such as @ 40W only in 700MHz, @ 40W only in
850MHzand &) 40W in 700+850MHz.

| 700MHz |
700MHz B50MHz +
aow | 40W B50MHz

€ Technical Specifications

Item ‘ Specification
Tech LTE/NR
Brand B13(700MHz), B5(850MHz)

Frequency  DL:746-756MHz, UL:777 - 787MHz
Band DL: 869 —894MHz, UL: 824 — 849MHz

RF Power (B13+B5) 4 x 10W

{B13) 10MHz / 10MHz
(B5) 25MHz / 25MHz

Installation  Pole, Wall

IBW/OBW

Size/ 19x138x54inch (145L)
Weight 3421b

Flexible Installation

Samsung's micro radio allows for a flexible installation
methodology for different network environments.

Various antenna options:
@ Simple1box configuration with clip-on antenna
@ Separated configuration with 3rd-party antennas
The unit is installable in a shroud with other network devices.

|

|

R I
W/

w/Cliponantenna w/3"partyantenna Inashroud

Various Input Power

Samsungsupports both DCand AC power options for micro
radios with the same size and weight. This gives advantagesin
terms of site cleaning because it needs no addttional power
converters.

DC input power AC input power

DC | AC



SAMSUNG

Public Usage

SAMSUNG

SAMSUNG
Medium AWS/PCS RRU

4G Service Expansion and Rapid 5G Migration

Samsung’s RF4402d-D1A is a 5G NR-ready, compact remote Radio Unit (RU) designed for high-density
deployments that require rapid deployment and installation flexibility.

Model Code: RF4402d-D1A




€ Points of Differentiation

Upgraded to Enhance Product OPEX Reduction

AC/DC converter can be easily installed. AC/DC converter

Samsung Medium Power RRU supports eCPR! interface,
can be mounted by RRU’s side.(front/side installation)

thus, it can be used as 5G RU in the future.
Operators can reduce their renting cost as AC/DC

To provide 5G service, operators only need to update converter can be directly installed on the RRU without
software since the hardware is already ready. using footprint.
AC/DC Converter
Front Installation Side Installation

4G - 5G

COXB TN
NS
Easy Installation € Technical Specifications
A single worker can very easily |n'sta'll this product in various Item Specification
place such as Wall, Pole, Tower with its small volume.
. T d
It is possible to install 2 or 3 products by using ‘Back to Back’ ech LTE/5G NR ready
method or ‘Side by Side’ method. Operators can effectively Band Band 66/Band 2
use their installation space. DL(2,110-2,180MHz)/UL(1,710-1,780MHz)
Frequency Band
DL(1,930-1,990MHz)/UL{1,850-1,910MHz)
RF Chain 4T4R/2T4R/2T2R (x2, dual-band)
Side by side
Back to back : IBW/OBW 70 MHz (B66) +60MHz (B2)

I Wl or Pole
| —. RRU : 11.8 x 8.9 x 15 inches (25.6L), 62.8 Ibs

AC/DC: 13.3 x 6.8 x 3.1 inches (4.7L), 12.8 Ibs
RRH+AC/DC : 11.8 x 13.2 x 15 inches
(38.2L), 75.6 Ibs

Installation Type Pole/Wall/Tower (back to back, Side by side)

Size / Weight

E §+ AC/DC
w— Converter

Output Power Total 160 W

-48v DC
15A @ 100 V AC (AC/DC converter)

Pole <Top view?>

Input Power

Operating Temp -40 - 55°(w/o solar load)

Cooling Natural Convection




About Samsung Electronics Co,, Ltd.

Samsung inspires the world and shapes the future with
transformative ideas and technologies. The company is
redefining the worlds of TVs, smartphones, wearable
devices, tablets, digital appliances, network systems, and
memory, system LS|, foundry and LED solutions.

129 Samsung-ro, Yeongtong-gu, Suwon-si Gyeonggi-do, Korea

(©2021 Samsung Electronics Co,, Ltd.

All rights reserved. Infermation in this leaflet is proprietary
to Samsung Electronics Co,, Ltd. and is subject to change
without notice. No information contained here may be
copied, translated, transcribed or duplicated by any form
without the prior written consent of Samsung Electronics.

SAMSUNG



SAMSUNG

Chapter 1 Before Installation

Specifications

The table below lists the main specifications of the RRH.

Table 1. RRH Specifications

Item RF4402d-D1A
Technology 3GPP Rel. 13
Duplex type FDD

Operating Frequency Band66 (2.100 MHz)

DL: 2,110 10 2.180 MHz

UL: 1.710 10 1.780 MHz
Bana2 (1.200 MHz)

DL: 1,930 10 1.990 MHz

UL: 1,850 to 1,910 MHz

Channel Bandwidth

5 MHz, 10 MHz, 15 MHz, 20 MHz
2TX2RX/2Tx4R/4Tx4Rx per RRH

Input Voltage -48'V DC (-38~-57 V DC)
Input Current 17A@-48VDC
Dimension (W x D x H) 11.81 in.(300 mm) x 9.25 in.(235 mm) x 14.96 in.(380 mm)_
Weight (kg) Approx.288 _ - 2 .. B
Operating Temperature -40~55°C (without solar load)
(Ambient)
Operating Humidity 5~100 % RH, condensing, not to exceed 30 g/m* absolute
humidity
Altitude (m) -50~1,800 (Telcordia GR-563-CORE)
Earthquake Telcordia Earthquake Risk Zened (Telcordia GR-63-CORE)
Vibration Office Vibration (Section 4.4 4)
Transporiation Vibration (Section 4 4.5)
Noise Fanless (natural convection cooling)
EMC FCC Title 47 CFR Part 15
Safety UL 60950-1 2nd Ed
RF FCC Title 47 CFR Part 27




System View and Interface

RRH View
The view of RRH is as follows.

Figure 1. RRH View

| Unit: in. (mm)

[Top View]

11.81 (300)

o
L

i
18
L

14.95 (380)
18.74 (476)

f : A
[Rear View]

[Left View] [Front View] [Right View]

A

[Bottom View]



SAMSUNG

Table 2. AC/DC Convertor Specifications

Chapter 1 Before Installation

item OPUO01-48A

Input Current 1I5A@100VAC

Dimension (W x D x H) 13.34in.(339 mm) x 3.14 In.(80 mm) x 6.77 in.(172 mm)
Weight (kg) Approx. 5.6




SAMSUNG

Chapter 1 Before Installation

AC/DC Convertor View

The view of AC/DC Convertor 1s as follows.

Figure 3. AC/DC Convertor View

Unit: in. {(mm)

-

4.33(110)

|

[Top View]

6.77 (172)

13.35(339)
15.98(405.9)

d &
.\__‘._ 7 \ .‘ J
[Left View] [Front View] [Right View]

(Bottom View]

(Rear View]
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150 YALE AV

Location 150 YALE AV Mblu 377/ 1079/ 00120/ /
Acct# 377 1079 00120 Owner YALE UNIVERSITY
Assessment $73,911,180 Appraisal $105,587,400
PID 23838 Building Count 2
Current Value
Appraisal
Valuation Year ! Improvements Land Total _
2022 $102,587,800 | $2,999,600 $105,587,400
: Assessment
Valuation Year Improvements ‘ Land Total
: 2022 $71,811,460 ‘ $2,099,720 $73,911,180
Owner of Record
Owner YALE UNIVERSITY Sale Price $0
Co-Owner Certificate
Address YALE U CONTROLLER FRA Book & Page 0/0
PO BOX 208372 Sale Date
NEW HAVEN, CT 06520-8372 Instrument
Ownership History
Ownership History
Owner Sale Price Certificate Book & Page Instrument Sale Date
YALE UNIVERSITY $0 0/0
Building Information
Building 1 : Section 1
Year Built: 1913
Living Area: 302,262
Replacement Cost: $164,043,633
Building Percent Good: 60
Replacement Cost
Less Depreciation: $98,426,200



ATTACHMENT 2



Licensee Site Name/ID: Yale Bowl COW 2 CT 2023 / 5000928924

YALE UNIVERSITY
150 Munson Street
New Haven, CT 06511

RE: Cellco Partnership d/b/a Verizon Wireless; Proposed Temporary
Telecommunications Facility located at 40 Central Avenue, New Haven, CT

To Whom It May Concern:

Yale University is the owner of certain real property located in the City of New Haven at 40
Central Avenue and identified as Map/Block/Lot 377/1080/00500 on the tax map of the City of
New Haven ("Subject Property"). Yale University and Cellco Partnership have executed an
agreement providing Cellco with a nonexclusive license to use a portion of the Subject Property
for a temporary communications facility consisting of a cell on wheels, pursuant to the terms of
the aforementioned agreement.

Sincerely,
YALE UNIVERSITY

By: ' epa _Digitally signed

Name: by Jenna Milman

Title: . ~Date: 2023.10.06
Date: v I rahs.24:30 0400
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SAMSUNG

SNAMSUNG c-Band 64T64R
Massive MIMO Radio

for High Capacity and Wide Coverage

Samsung C-Band 64T64R Massive MIMO Radio enables mobile operators to increase coverage range,
boost data speeds and ultimately offer enriched 5G experiences to users in the US..

Model Code: MT6407-77A




€ Points of Differentiation

Wide Bandwidth

With capability to support up to 2 CC carrier configuration,
Samsung C-Band massive MIMO Radio supports 200 MHz
bandwidth in the C-Band spectrum.

Samsung C-Band massive MIMO Radio covers the entire C-
Band 280 MHz spectrum, so it can meet the operator’s needs
in current A block and future B/C blocks

C-Band spectrum supported by Massive MIMO Radio

v
37GH: === 1aGH: SEGHr  319EGHr 40GH: LF

t

‘st caer inAblock Znd carrier inBChlock

Enhanced Performance

C-Band massive MIMO Radio creates sharp beams and
extends networks’ coverage on the aritical mid-band
spectrum using a large number of antenna elements and
high output power to boost data speeds.

This helps operators reduce their CAPEX as they now need
less products to cover the same area than before.

Furthermnore, as C-Band massive MIMO Radio supports MU-
MIMO(Multi-user MIMO), it enables to increase user

throughput by minimizing interference. -

1,
U
1

Future Proof Product

Samsung C-Band 64T64R Massive MIMO radio supports not
only CPRI but also eCPRI as front-haul interface.

It enables operators can cut down on OPEX/CAPEX by
reducing front-haul bandwidth through low layer split and
using ethemet based higher effidiert Line.

PDCP Central Unit
A

1}
MAC/PLC
High-PHY

Distributed Unit

Fromt-haut "
Low-PHY

Massive MIMO Radio
RF !

Well Matched Design

Samsung C-Band Massive MIMO radio utilizes 64 antennas,
supports up to 280MHz bandwidth, and delivers a200W
output power. despite the above advanced performanice, the
Radio has a compact size of 50.9L and 79.4lbs. This makes it
easy toinstall the Radio.

It is designed to look solid and compact, with a low profile
appearance so that, when installed, harmonizes well with
the sumrounding environment.

50.9. 79.4u,s

€ Technical Specifications
Tech NR
Band n77

Frequency B
Band 3700-3980MHz

EIRP 78 5dBm (53.0 dBm+25.5 dBi)
IBW/OBW | 280MHz/200 MHz
Installation Pole/Wall

Size/ 16.06 x35.06 x551inch (50.86L)/
Weight 7941bs



About Samsung Electronics Co,, Ltd.

Samsung inspires the world and shapes the future with
transformative ideas and technologies. The company is
redefining the worlds of TVs, smartphones, wearable
devices, tablets, digital appliances, network systems, and
memory, system LS|, foundry and LED solutions.

129 Samsung-ro, Yeongtong-gu, Suwen-si Gyeonggi-do, Korea

© 2021 Samsung Electronics Co,, Ltd.

All rights reserved. Information in this leaflet is proprietary
to Samsung Electronics Co,, Ltd. and is subject to change
without notice. No information contained here may be
copied, translated, transcribed or duplicated by any form
without the prior written consent of Samsung Electronics.

SAMSUNG
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SAMSUNG

Samsung

Micro Radio

CBRS(N48)
4T4R Micro Radio

Samsung's CBRS 4T4R Micro Radio provides maobile
operators with a cost-effective solution to fill coverage
gaps encountered when Macro Radios are in use.

Model Code  R7T4423-48A(DC)
RT4423-48B(AC)




€ Points of Differentiation

O-RAN Compliant

A standardized O-RAN radio supports implementing
cost-effective networks capable of enhanced data
throughput without compromising existing or new
network investments.

Samsung O-RAN products ensure state-of-the-art
0-RAN technology will accelerate efforts for creating
solid O-RAN ecosystems.

Dual Personality

The new CBRS Radio supports existing CPRI and
advanced eCPRI interfaces providing installation
options for both legacy LTE and NR network equipment.

O-RAN
S
Incumbent eCPRI Compllant CBRS RO
CPRI (O-RAN)

Compact and Easy Installation

New CBRS RU is compact in it's design with a volume

High Capacity

The number of carriers required varies according to

site(region). Supporting multiple carriers is essential
to customers as they seek to utilize all frequencies
available to them.

The new CBRS radio can support up to 5 carriers
which is and increase of 3 carriers over the capacity
of the previous CBRS product.

of 6L and weighing only about 7kg.

This compact design allows for various installation
options including, tower, rooftap, pole, wall and
shroud.

A clip on antenna is available providing flexibility to
installation requirements.

Supports ‘
up to 5 carriers | 1l

E/NR ;_ t:’lh_ﬂ:-'é—':';

w/o Clip-on antenna

__LTENR

w/Clip-on antenna

€ Technical Specifications

Tech LTE/NR

Band B48,n48 /TDD

Frequency Band 3,550 — 3,700 MHz

RF Power 20 W (5 W x 4 Ports)

IBW/OBW 150MHz / 100MHz

Installation Pole, Wall, Side by side (max 3 radio)
[Radio]

w/o Clip-on antenna: 8.7 x 11.8 x 3.6 inch, 5.97L, 7kg
w/ Clip-on antenna: 8.7 x 11.8 x 5.0 inch, 8.42L, 8.5kg
*AC and DC type have same size and weight

[Bracket Weight]

Tilting & Swivel (EP97-02038A) : 2.51kg
Fixed (EP97-02037A) : 1.31kg

Side by side (EP97-02089A) : 8.0kg

Size/ Weight



SAMSUNG

700/850MHZ
MACRO RADIO

DUAL-BAND AND HIGH POWER
FOR MACRO COVERAGE

Samsung’s future proof dual-band radio is designed to help
effectively increase the coverage areas in wireless networks.
This 700/850MHz 4T4R dual-band radio has 4Tx/4Rx to
2Tx/2Rx RF chains options and a total output power of 320W,
making it ideal for macro sites.

Model Code RF4440d-13A

Bl aarE] Homepage
1 msunonetworkscom

o



€ Points of Differentiation

Continuous Migration

Samsung’s 700/850MHz macro radio can support each
incumbent CPRI interface as well as an advanced eCPRI
interface. Thisfeature provides installable options for both
legacy LTE networks and added NR networks.

(mim)

700/850 700/850

Radio Radio
Optimum Spectrum Utilization

The number of required carriers varies according to site
{region). The ability to support many carriers is essential for
using all frequencies that the operator has available.

The new 700/850MHz dual-band radio can support up to2
carriers in the B13 (700MHz) band and 3 carriers in the BS
(850MHz) band, respectively.

Supports
upto5 carrlers

€ Technical Specifications

Item ‘ Specification

Tech LTE /NR
Brand B13(700MHz), B5(850MHz)
Frequency DL: 746 —-756MHz, UL: 777 —787MHz
Band DL; 869 — 894MHz, UL: 824 — 849MHz
(B13) 4 x 40W or 2 x 60W
RFPower  (a5) 4 x 40Wor2 x 60W
(B13) 10MHz / 10MHz
IBW/OBW (55) 25MHz/25MHz
Installation =~ Pole, Wall
Size/ 14.96 x14.96x9.05inch (332L) /

Weight 70331b

O-RAN Compliant

A standardized O-RAN radio can help when implementing
cost-effective networks because it is capable of sending
more data without compromising additional investments.

Samsung’s state-of-the-art O-RAN technology will help
accelerate the effort toward constructing a solid O-RAN
ecosystem.

Secured Integrity

Accessto sensitive data is allowed only to authorized
software.

The Samsung radio’s CPU can protect root of trust, which is
credential information to verify SW integrity, and secure
storage provides access control to sensitive data by using
dedicated hardware (TPM).

| |

Ll
sms
asa
amw
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SAMSUNG

AWS/PCS
MACRO RADIO

DUAL-BAND AND HIGH POWER
FOR MACRO COVERAGE

Samsung’s future proof dual-band radio is designed to help
effectively increase the coverage areas in wireless networks.
This AWS/PCS 4T4R dual-band radio has 4Tx/4Rx to 2Tx/2Rx
RF chains options and a total output power of 320W, making
it ideal for macro sites.

Model Code RF4439d-25A




€ Points of Differentiation

Continuous Migration

Samsung’s AWS/PCS macro radio can support each
incumbent CPRI interface as well as advanced eCPRI
interfaces. This feature provides installable options for both
legacy LTE networks and added NR networks.

Incumbent

CPRI

AWS/PCS
Radio

{
AWS/PCS
Radio

Optimum Spectrum Utilization

The number of required carriers varies according to site
(region). Supporting many carriers is essential for using all
frequencies that the operator has available.

The new AWS/PCS dual-band radio can supportup to
3 carriers in the PCS (1.9GHz) band and 4 carriers in the AWS
(2.1GHz) band, respectively.

Supports
upto7carriers

€ Technical Specifications

[tem Specification

Tech LTE/NR
Brand B25(PCS), B6S(AWS)

Frequency  DL:1930-1995MHz, UL: 1850 - 1915MHz
Band DL: 2110 - 2200MHz, UL: 1710~ T780MHz
(B25)4 x 40W or 2 60W

REPower  (gec)ax60W or2x80W
(B25) 65MHz / 30MHz
IBW/OBW  (3ss) DL9OMHz, UL 70MHz/ 60MHz

Installation  Pole, Wall

Size/ 14.96 x 14.96 x 10.04inch (36.8L) /
Weight 74.7\b

O-RAN Compliant

A standardized O-RAN radio can help inimplementing cost-
effective networks, which are capable of sending more data
without compromising additional investments.

Samsung's state-of-the-art O-RAN technology will help
accelerate the effort toward constructing a solid O-RAN
ecosystem.

Brand New Features
in a Compact Size

Samsung's AWS/PCS macro radio offers several features,
such as dual connectivity for baseband for both CDU and
vDU, O-RAN capability, more carriers and an enlarged PCS
spectrum, combined into an incumbent radio volume of
36.8L

- 2 FH connectivity
+ - O-RAN capability
- Morecarriers
and spectrum
Same as an
incumbent radlo volume



XGU-MB-134

JMA

WIRELESS

Antenna Systems Group

X-pol Dual Band Antenna, 698-960/1695-2700 MHz

Split Beam 34° Horizontal Pattern

= Split beam, 2-sector MIMO Stadium Antenna reduces sector overlap

= Separate housing and reflector construction optimizes RF performance

while maximizing mechanical

= Good passive intermodulation (PIM) performance reduces harmful

interference

strength

= Perfect for stadium/arena /special event coverage

= |ncludes flexible stadium bracket

= Suitable for WCS/LTE/CDMA/UMTS/GSM/WIMAX (Neutral Host)

= Optional internal diplexers reduce external cabling and improve aesthetics

Includes integrated diplexers
Reduces mainline cables

Eliminates external tower devices

Antenna
Inlegrated diplexers

Main feed lines

Electrical specifications
1695- 1920- 2200- 2360-
Frequency band, §4Hz 698-824 824-960 1920 2200 2360 2700
Horizontal beamwidth, 3 dB points 36° 30° 40° 36° 31° 29°
Gain, dBi 9.2 10.6 10.7 10.5 11.2 11.7
Vertical beamwidth, 3dB points 65° 56° 65° 66° 57° 53¢
Front-to-back at 180°, dB > 20 > 28
Polarization +/-45° +/-45°
Electrical downtilt 0° 0°
VSWR / return loss, dB, maximum 1.5:1/14 1.5:1/14
Isg[ation between ports, dB, 55 25
minimum
Intermodplatlon (2 x 20 W), IM3, 153 153
dBc, maximum
Impedance, ohms 50 50
r(\llv\al))(lmum power per connector, CW 250 @ 800 MHz 125 @ 1900 MHz
©2018 JMA Wireless. All rights reserved. This document contains proprietary information. All products, company names, brands, and logos are XGU-MB-134 v1
trademarks™ or registered® trademarks of their respective holders. Al| specifications are subject to change without notice. Revised: October 29, Page 1

2018 +1315.431.7100 customerservice@jmawireless.com



XGU-MB-134

Antenna Systems Group

JMA

WIRELESS

Mechanical specifications

Dimensions, length/width/depth
Connector (quantity) type
Connector torque

Connector location

Antenna weight

Bracket weight

Standard bracket kit

Mechanical down tilt range
Radome material

Wind survival

Front wind load @ 100 mph
Equivalent flat plate @ 100 mph

14.6/24.3/7.1 in (372.0/616.0/180.6 mm)
(4 or 8) 7-16 DIN Female

220-265 Ibf-in (23-30 Nm)

Back

15.0 Ib (6.8 kg)

5.0 Ib (2.3 kg)

P/N 919050 ( Included )

+/- 35° Lateral & +/- 55° Vertical

High Strength Luran, UV Stabilized, ASTM D1925
120 mph (193 km/h)

59.4 Ibf (264.3 N) @100 mph

1.18 sq ft (c=2) @ 100 mph

Order information

Model
XGU-MB-134-1
919055
91900313

Description
X-Pol dual band, 0° electrical downtilt with four (4) DIN connectors, w/ internal duplexers
Optional inverted mounting kit for 4.0-10.0 in. OD pole.

Optional bracket kit for extended horizontal and vertical tilt ranges.

©2018 JMA Wireless. All rights reserved. This document contains proprietary information. All products, company names, brands, and logos are XGU-MB-134 v1
trademarks™ or registered® trademarks of their respective holders. All specifications are subject to change without notice. Revised: October 29, Page 2
2018 +1315.431.7100 customerservice@jmawireless.com



XGU-MB-134 JMA

Antenna Systems Group WIRELESS

Mechanical Outline Drawing, XGU-MB-134-| (diplexed)
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©2018 JMA Wireless. All rights reserved. This document contains proprietary information. All products, company names, brands, and logos are XGU-MB-134 v1
trademarks™ or registered® trademarks of their respective holders. All specifications are subject to change without notice. Revised: October 28, Page 3

2018 +1315.431.7100 customerservice@jmawireless.com



XGU-MB-134 JMA

Antenna Systems Group WIRELESS

Examples of standard stadium bracket kit 919050 installation

Note: For mounting details, refer to installation drawing, P/N 919050, on the
JMA website Antenna Matrix.

WALL MOUNT POLE MOUNT

BRACXET ATTACHES TO WALL BRACKET ATTACHES TO POLE
USING APPROPRIATE 3/8” FASTENERS ;e c'a DPROPRIATE POLE STRAPS
SUITABLE FOR WALL STRUCTURE (4 PLCS EA)
(2 PLCS EA)

Note: If the bracket is used in
applications that provide additional tiit
to the antenna (e.g. slanted poles,
upside down hanging, etc.), different
weep holes may be required. Please
consult our weep hole guide at
jmawireless.com/support.

©2018 JMA Wireless. All rights reserved. This document contains proprietary information. All products, company names, brands, and logos are XGU-MB-134 v1

trademarks™ or registered® trademarks of their respective holders. All specifications are subject to change without notice. Revised: October 29,
2018 +1315431.7100 customerservice@jmawireless.com
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40 CENTRAL AV

Location 40 CENTRAL AV Mblu 377/ 1080/ 00500/ /
Acct# 377 1080 00500 Owner YALE UNIVERSITY
Assessment $1,276,870 Appraisal $1,824,100
PID 23842 Building Count 1
Current Value
Appraisal
Valuation Year Improvements Land Total
2022 $0 $1,824,100 $1,824,100
Assessment
Valuation Year Improvements | Land Total

2022 $0 $1,276,870 $1,276,870
Owner of Record

Owner YALE UNIVERSITY Sale Price $0

Co-Owner Certificate

Address YALE U CONTROLLER FRA Book & Page 0/0

PO BOX 208372 Sale Date
NEW HAVEN, CT 06520-8372 Instrument
Ownership History
Ownership History
Owner Sale Price Certificate Book & Page Instrument Sale Date

YALE UNIVERSITY 0/0

Building Information

Building 1 : Section 1

Year Built:
Living Area:
Replacement Cost:

Building Percent Good:

Replacement Cost
Less Depreciation:

$0

$0

$0
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