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Distributed Antenna Systems

- Challenge: With indoor DAS becoming a strategic and first-line network
element, DAS solutions must meet the rapidly evolving wireless network
requirements in a cost effective, scalable, and future ready manner.

« Solution: A portfolio of advanced fiber and hybrid fiber/copper cabling solutions
to meet current and evolving requirements.

Fiber Bend enhanced fibers s

Rugged and flexible offerings
Hybrid fiber/copper

Cable

Multi-fiber for high density, plug and

Connector !
play, and ease of install/mgmt i

“Stubbed” and Plug-N-Play

H
SN hardware for rapid deployment

Multi-band, multi-operator, multi-
service solutions

“Active”
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Portfolio Overview

60-70% = Cabling, Labor + 3PE
30-40% = DAS Equipment
4+
Services 4 MA2000:
Operators | SISO/MIMO Quad-service
Scalable and Modular Neutral
Host
Quad-service GX:
3-4 MIMO in one box 20W/40W
Services Indoor/Outdoor Quad-
Operators MA1000: Multi-operator service
Single carrier (dual ith shared
with amp. sharing) anmps.
~. Scalable, robust
VE: Single/Dual-Operator
Cell/lPCS-GSM/UMTS + 2nd
Laver
1-2 VE 4G Overlay: Cost-effective, faster and scalable ~
Services —————— AWS or LTE (with FT-350) e
Operators -
100,000 sq. 101,000 — 251,000- 401,000+ =—> Higher RSSI Requirements:
Feet or less 250,000 400,000 Outdoors, Tunnels
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CMA Partial Selected Sites Deployments

1CAS OIL
! Taoeem

Ravens

* Lucas Ol

* Reliant

* Ford Field

» Clemson University
Stadium

+ Stanford Stadium

* Manchester

» Providence

* Orlando

+ Indianapolis

* Busch Stadium

* Melbourne airport

» Miami Airport

* Ben Gurion Airport

Clarion Methodist
Metro Health 2500
Northside Forsyth
Degraff Hospital
Fanny Allen Hospital
Clarian IU-Riley
Beaumont-Royal Oak
Women $ Children’s
Global Heart & Vascular
Institute

Fletcher Allen Hospital
Inova Fairfax
Beaumont

Womack Medical
Overlook Hospital

MobileAccess

Malls

Forum Shoppes Vegas
US Senate

US House of Reps.
Sony NY

Exxon

Disney

Revel Entertainment
Blue Cross Blue Shield

Conv. Centers, Hotels,
Casinos, Universities

Indianapolis CC

Las Vegas Convention
Baltimore CC

Caesar Palace Hotel
Gaylord Hotel Orlando
Bally’s

Flamingo Las Vegas
Paris Vegas

University of Rochester
Princeton

Marina bay sands
Intercontinental hotel Kiev
Hilton Kiev
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Best Fit Platforms & Solutions

DAS

MobileAccessVE
Platforms MA21000 MA2000
B &
N o= Beer
‘ %w 2 4 //
i ‘\~ @’4/,4 o
~~~~~ { I M ki
— N e
\\‘“\4‘/ DEVELPER
Robust and broadband Multi-operator 400MHz to Dual-operator voice coverage +
(fiber/coax) single operator, 6GHz + patient monitoring 4G MIMO data enhancement
multi-frequency (US and WMTS + 4G MIMO with Cost-effective ‘Cellular-over-
Features & International flavors) higher power remote options. LAN’ architecture re-uses
Benefits coverage and capacity. Wire-1t-Once architecture with existing Ethernet cabling for pay-
maximum scalability through as-you-grow flexibility, shorter
modular upgrades over future- installs and less disruption.
proof broadband cabling. Cisco-compatible platform
Operators Operators, VARS to enterprise Operators (LTE overlay), Cisco
250Ksqft+ (CIO, Engineering VARSs to enterprise (CIO, Dir. IT,
Target Consultants) Eng. Consultants)
Markets Healthcare, Public Venue, Hospitality, Office Buildings, Lg.

Campus
Large facilities 250Ksqft+

SMBs (200+ emp.)
100Ksqft+

MobileAccess

*Avg. price estimates only.
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Best Fit Use Cases: DAS Remotes

—— TSXGSNOX ——

Optimal
Deployment

Best Fit
Venues

Why?

Product
Competitive
Key
Differentiators

Dedicated

Classrooms
Hospitality
Enterprise/Office

Easy install, use
existing Cat 5e/6
Lowest, fastest
way to deploy 4G
overlay

Cellular Over LAN
capability

Cisco backed only
DAS product
certified.

Uses same Cisco
bracket

MobileAccess

Dedicated

Stadiums, Healthcare,
Convention Centers,
Enterprise Buildings

Dedicated amps allows
operators to control their
own capacity and
eliminates impact when
others join the system.
Mitigates SHO. Easy
sectorization

WLAN and WMTS

Dedicated or Shared
amps across common
infrastructure.

Active WMTS and
WLAN Support

Dedicated/Shared

Malls, Parking
Garage, Airport,
High-Rises,
Hospitality

Drives more
antennas per
remote.

Reduces overall
equipment

Ideal for limited IDF
closets

Indoor/Outdoor
Optional
Dedicated/ Shared
amps.

MIMO in a single
enclosure

Dedicated/Shared

Campus, large open
areas (parking lots)
Tunnels, underground
Subway/metro.

Multi-operator support
for enhanced capacity.
Flexible RF
configurations
Multi-port outside
terminal distribution
system (OptiSheath®).

Common Head End
Industry leading
OptiTap®

46 dBm per band/port
Low Noise figure
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Wire-it-Once Flexibility & Scalability




‘Wire-it-Once’ Infrastructure Investment

IDFs

Coax to Antennas

= -l
Fiber Pair from MDF "1 ‘I !'l . ‘!
T RN

[ RN O
, s

Scalable architecture
allows operators to
plug in services to
address enterprise
needs.

Verizon Wireless Sprint
'_)r 8
AT&T Wireless

MobileAccess

Wireless Salutions

CORNING |

T-Mobile

Multiple cellular voice
and data services
(400MHz to 6GHZz)
covered on one
antenna grid.

MDF

Fiber Pair to IDFs
) -
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MA2000 -TSX/QSX Value Proposition

« Modular, self contained service packs lower the cost threshold for neutral
operator, multi-service deployments (20dBm considered low power)

« Lower 15t and 2" carrier system costs
* Reduced 15t carrier entry costs (without larger MRC chassis)
« Single SKU (carrier package) simplifies ordering

Eliminates need to externally mount the MA2000 remote equipment

Simplified Ordering and Improved Ease of Installation:

» Pre-configured service packs support up to 4 RF services and includes
applicable power supplies, cables, filters, etc. for standard 19” rack
mounting

« Simplified ordering with single part number _ Pamtioconosns

MobileA :
C ORNI NG ‘ '.-.niriE IETILEC == Corning Incorporated 11



MAZ2000 TSX Remote w/ SCU

4 Port SCU combines
outputs (Low-band,
High-band) for
distribution onto 4 for
coax
(Ordered Separately)

AC Power
Input

Door Hinge 19”
Rack
Mounting
Brackets
Cable
Routing
Single Fiber Slots

from Head-End

Pair — Optical Connection ‘

» Supports all existing MA2000 services and up to 3 RF services per MA2000 TSX

« Compatible with all existing MA2000 head-end, management platform, MA860
and WMTS solutions

MobileA :
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MobileAccessVE

Wireless Simplified
with Cellular-over-LAN
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MobileAccessVE: Cellular-over-LAN

» Fastest, Simplest Cellular Solution
— Uses existing CAT 5e/6 for cellular signal delivery
— Installed in days vs. weeks
— Eliminates costly reconstruction of ceilings
— Scalable fiber solution for large installations
— Cable re-use cuts costs in high labor rate markets

* Lowest Cost 4G Overlay, even with MIMO
— Delivers 2X2 MIMO on 1 existing CAT 5e/6 cable
— Non-invasive installations
— Operator-grade coverage

atfren]n
CISCO "

 Cisco-backed, tested and validated: o B i it
— CELL + 802.11a/b/g/n + Wired Network
— Tested for security and interoperability

CORNING ‘ MobileAccess Corning Incorporated 14
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MobileAccessVE Architecture

Cellular RF traffic travels on
a separate intermediate

VE Access Pod  Optional Cisco

frequency of LAN than (Cellular) WLAN AP
WLAN REF traffic (802.11n)
IT Patch Panel A
(in IDF)

i l

l'i’a:" swssas ssamas |
VE Cellular Controller e

Signal Sources from: alran,
AT&T cisco
Verlzon DEVELOPER

Sprint

Other

Solution

14dBm composite Ethernet LAN + Uses existing Shared existing Separate MIMO RF
output power PoE CAT 5e/6 Ethernet LAN cabling Streams
pass-through with UTP cabling plant Is passive to optional transported over
100% transparency via patch panel WLAN AP (RF) 1 cable
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Simpler & Faster Design and Deployment

MobileAccessVE vs. Conventional DAS Deployment
(22 Days vs. 77 Days)

Las Vegas Hilton

LTE 2x2 MIMO required
MobileAccessVE 13 4 3,000 rooms

563,000 sq. ft.

DAS 35 12

i Planning, Design & Procurement
RF site and installation survey, budgetary BOMs, RF propagation survey, cabling
design, etc..

i Installation
Space and power plan, inter-building cabling and installation plan, core drilling,
installation, grounding cable installation, cellular equipment installation, etc...

LI Testing
End-to-end internal coax testing (DTF, VSWR), fiber testing (OTDR, IL), copper power
testing, CW RF test, RF source commissioning and WSP integration, DAS equipment
testing and turn-up

CORNING ‘ {H:' hiI.EiEEESS Corning Incorporated 16
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MobileAccessHX
2W SISO Outdoors and MIMO Indoors




MobileAccessHX Value Proposition

« Simple, cost-effective higher power (33dBm) remote
optimizes and reduces the number of antennas/coax runs

« Supports CELL/PCS/AWS/LTE in a single enclosure

« Provides RF coverage in large scale public venues and
mixed topologies (open and closed spaces)

* Indoor unit offers SISO and MIMO configurations IndoorUnit‘
SISO/MIMO
« QOutdoor unit: IP65 / NEMA rated

« Shares a common head end with TSX/QSX remotes and
proactive end-to-end monitoring system

 Ability to support multi-carriers and 4 services in a single
enclosure (via shared amplifier approach)

Outdoor Unit

CORNING ‘ mﬂh”EACCESS Corning Incorporated 18
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MobileAccessHX: Best Fit Venues

Standalone or in combination with MobileAccess1000/MobileAccess2000
where open and dense/semi-dense topologies exist:

TR e N
= » - N \ ,,.a-s'- S 3 ‘:-:..n ‘ e
- Tk B | g | T
o~ ' S Ll HES | =
Environment : . Shopping Convention :
, HX HX HX
'Ic?c? e(?lé I\/ilcla);ed (FENIng Lokt (Terl-r:1)i(nal) (Celnely (EETEUisE (Mallsl;l()Q(uads)
polog Field) Areas) Auditorium)
MA1000 /
Semi- Dense MAZ2000 HX MY HX
: MA2000 (Metro
Environment (Gates, Food (Concourse) S
(Lobby) High-rise)
Court)
MAZ1000 / MA1000 / MAZ1000 /
ol MAZ1000 / Al MA2000 MA2000 MA2000
Dense MA2000 MA2000 :
) MA2000 . (Meeting (Classrooms/ (Hallways,
Environment (Catwalks, K Offi (Service braries/ Conf
Back Office) (Back Office) Corridors) Roc_)ms, Libraries onference
Suites) Student Center) Rooms)
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MobileAccessHX: Indoor/Outdoor SISO Deployment

HX
Indoor Unit

Standard
MA1000/

MA2000
Head End
Equipment

SMF or MMF

| Outputto 1
~ High-power

MobileAccessHX

Single Pair of Fiber

Antenna
Coax

< GSM DCS )
UMTS

Airport Indoor Pavilion / Atrium

Output to
High-power
Antennas

GSM UMTS DCS )

Parking/Outdoor Terminals

MobileAccess

Wireless Salutions
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MobileAccessHX Hybrid:
Indoor MIMO with MA2000 Deployment

Single HX Remote

Supports GSM, DCS 2 Coax Cables 2 Antennas
MIMO and UMTS
MIMO -
—
DCS
/ UMTS
MobileAccessHX
GSM UMTS
DCS
w LL
| =
5 S . .
m L 2 Fiber Pairs
Z 7 Standard Output to up to
MA1000/2000 8 |0W_power
Head End Antennas ~
equipment
§
UMTS
GSM DCS

QSX

Head-End

CORNING {:ﬂih IJE&ECESS Corning Incorporated ‘ 21
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MobileAccessGX
20W/40W of High Power Outdoors




MobileAccessGX — Value Proposition

« Value Proposition

« Cost-effective operator-grade performance.
20W/40W of composite power per band ensures
performance in transitional/adjacent areas
between macro and indoors.

« Scalable Multi-Frequency RF Transport.
Three bands and ports per enclosure.
Expandable up to six bands.

« MIMO support: 2x2 MIMO configuration for
LTE700, AWS or LTE2600

« Common head end architecture: Can be
deployed in combination with TSX/QSX and HX
indoor/outdoor remotes (via OCH)

 Ruggedized for harsh environments - Fully
sealed RU. Compliant to IP65/NEMA 4 rated

* Industry Leading OptiTap ™- Flush mount
adapter. Reduces install time up to 70%.* 20W/40 W Unit

CORNING ‘ {::?DbiIEACCESS Corning Incorporated 23
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GX: Best Fit Use Cases

- In combination with MobileAccess1000/MobileAccess2000 where large
adjacent open topologies or for underground areas such as subway or tunnels

Environment Shopping Convention

Characteristics
Underground/

Open Areas (Parklng Lot) (Large open)

Open / Mixed HX HX HX HX
Topologies (Terminal) (EEmimE (e (Malls/Quads)
Areas) Auditorium)
MAZ1000 /
Semi- Dense MA2000 HX MRS ) HX
: MA2000 (Metro
Environment (Gates, Food (Concourse) N
(Lobby) High-rise)
Court)
MAZ1000 / MA1000 / MA1000 / MA1000 / MA1000 / MA1000 /
Dense MA2000 MA2000 MA2000 MA2000 MA2000
) MA2000 : :
Environment (Catwalks, (Back Office) (Service (Meeting (Classrooms/ (Hallways,
Back Office) Corridors) Rooms, Suites)  Dorms, Library)  Conf. Rooms)
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GX System Architecture

Partially Integrated

Single fiber lines per remote » ¢

OCH-GX-XR

MobileAccessGX

==  High Power (43W/46dBm)

4

Service Combiner

Pair of fiber lines per remote

MobileAccessHX
(2W, Indoor, SISO/MIMO)

MobileAccessHX
(2w, Outdooﬁr, SISO)
v ;: |
v
MA1000 or MA2000
(14-21dBm)
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Thank Youl!

Weissmand@corning.com
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