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SMART SECURITY & SAFETY

- Video surveillance _—

L ]
- Asset tracking i
- Smart locks/physical access

- Access control

SMART CAMPUS ID
- Universal payment card

- Bus token
- Smart locks/access control

SMART SERVICES

- Find parking

- Real-time bus, bike share
transit info

- Interactive digital kiosks

- Wayfinding applications




Smart Living Smart Learning  Smart Security
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. . . COMMSCOPE’
Connectivity Is Important e annrs e
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802.11AX — Not just speed
Designed for High Efficiency, Density , Huge IOT connections
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How Is efficiency achieved by OFDMA?
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Today’s network



How Is efficiency achieved by OFDMA?
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Tomorrow’s network (11ax)



OFDM vs. OFDMA (802.11ax) — Better Spectrum Utilization

OFDM in 802.11ac

All Tones Assigned to Single Client
A A A A A A A A A A A A A A A A A A A A AAAMA A AAAAAAAA AL

40/80M HZ, e.g channel 149/153/157/161

OFDMA (Resource Units RU)

Clientl Client2 C(Client3 Client4 C(Client5
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Today’s network



OFDMA Scheduled Access
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Lecture Theater — High density and high ceiling /:OMMECGPE
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BSS Coloring - High Density

802.11ax Fram:d
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R730 — Indoor 8x8 802.11ax Wi-Fi Access Point

Highlights

Dual band concurrent access point

2.4 GHz radio: 4x4:4 802.11b/g/n/ax |
— 1148 Mbps max PHY rate

5 GHz radio: 8x8:8 802.11a/n/ac/ax
— 4800 Mbps max PHY rate

Multi-User MIMO support

Orthogonal Frequency Division Multiple Access (OFDMA)

160 / 80+80 MHz channel support

BeamFlex+ adaptive antennas with Polarization Diversity (PD-MRC)

loT Ready: BLE & Zighee

Up to 1024 client associations

WPA3 ready

1x 1/2.5/5Gbps and 1x 10/100/1000 Mbps Ethernet Ports




Wifi6 vs wifi5 -Small Packet Performance (single client) COMMSCOPE

= ARRIS ﬁ RUCKUS"

Small-packet performance of R730 is more than 5 times that of R720 with 100 byte packets

4x4 11ac VHT80 - UDP Download
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=, Download speed:
381Mbps vs 71Mbsp
511
Large packet performance Packet size (bytes) Five times!!!
Are similar ax4 11ac vHT80 JUDP Upload
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= Upload speed:
338Mbps vs 85Mbsp
Near four times!!!

511 255

Packet size (bytes)

COMMSCOPE
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Ruckus E510 RUCKUS

an ARRIS company

— Dual band concurrent access point

— 2.4 GHz radio: 2x2:2 802.11b/g/n ., M
— 400 Mbps max PHY rate A <

— 5 GHzradio: 2x2:2 802.11a/n/ac Wave 2
— 866 Mbps max PHY rate
— Field-accessible USB Port for loT radios e.g. BLE
— Upto 512 client associations
— IP67 Outdoor Rating
— -40to +70C Operating temperature
— Rail certified EN 50155
— Embeddable form-factor

h-“
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1. Video cam - Al to analyze people

2. BLE/WIFI

3. Temp., humid, wind speed
4. Smart LED

5. Geo-QR code

6. RFID Cane navigation

COMMSCOPE






. COMMSCOPE
loT Technology Overview e are

Data Rate

Power Consumption

100 Mbps

3G/4G/5G

1 Mbps

100 Kbps

1Kbps

Distance

m 10m 100m Tkm 10km
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1. Smart Spaces - loT network deployed in the Campus Recreation Centre delivers real time
visibility and availability of equupment and space to both students and staff.

! ’ F X CRC Availability
- Georgia Tech CRC
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2. Smart Decisions — Real time data and predictive insights on student behavior and
infrastructure utilization provided to Rec Center staff via a web and mobile portal.

otlyfe CRC Dashboard

Equipment Usage Map
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ACTUAL DATA DASHBOARDS FOR GEORGIA TECH

Cytilife user-sensor density mapping
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. COMMSCOPE
Access Network Silos e

@ Separate Networks for Wi-Fi and loT
= —  Possibly per loT device vendor
' Larger Physical Infrastructure
* More switches, switch ports,

cables
@ ,E_ Complex Network Management
"""""""""""" %  Burdensome Security Policies

F

8 High Costs Resulting in

Questionable ROI
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COMMSCOPE
Converged loT Access Network +

= ARRIS ﬁ RUCKUS"

 |oT Enabled Wi-Fi Access Points

@ « Reduced Physical Infrastructure

« Less switches, switch ports,
cables

@ * Single Network Management

loT Devices
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Ruckus loT-Enabled APs

Unified Transport

e —

Wi-Fi, Zigbee, BLE supported by
Single Network

Coexistence by design

\ /

Copyright 2018 — ARRIS Enterprises, LLC All rights reserved.

Data Abstraction

Normalize IP and non-IP data for
northbound communication

\_ /




Service Architecture COMMSCOPE
= ARRIs Ruckus”
SERVICES
&
CONTROL

£

TAGS and BEACONS TRANSPORT NETWORK

V4
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API calls using Node-Red Rules Engine

Node-RED

Q 1 Webinar Dem L nfo debug dashboard
presence Y
kontakt.io & e i iyt i -

blacklisted: false
telemetry
lgi: 113
APY call to read device inforamtion of loT Controller \ast_seen: 1535961368
o r‘-----‘—--s;} ~device_capability: object
— timestamp —— device st http request \_m +DOOR_LOCK: 0b
m }‘:J *attributes: odject
’ »LOCK_STATE: object
nnx
»reported value: obje
Simple Logic to Change Lock/Bulb state .
M \WOCK: 1
vconfigured_value: object
— t — Fi —— http request .
hitp response timestamp Yale LOCK http request Bulb OFF p req lock: 1
rssi: -66
weabsocket device_type: "DOOR_LOCK"
» device_tags: array[2
tcp timestamp Yale UNLOCK - hitp request Bulb ON . http request  O—, gateway_euid: "34:FA:9F:10:F5:F0'
s —————— » 3: object
udp —
- Bulb Colour | —— http request b mETS: D)0
function Vo .
wobject .
function
Wata: arrayl4
mm *meta: 20 ] ¢
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. ‘ COMMSCOPE
Simply your network: Do you really need a Chassis? '+

7 ARRIS ﬁﬁucms‘“

Pay as you growth
Stacking to increase the port density,
just like adding a line card

7850-48F

S MRS . . . EEEEARR RN . FIRNTHNT TR N TN ST RN TN SRR Y T (XD 1U

" ! Go Green Certification !l

« Save Rack Space - 12 U =>1U
« Power Cost Saving in long time
» 1U provides 128 10G/25G port
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Trao!itional Cable System vs Fiber to Classroom at Floor GoMMSCoPE

Floor Cabinét
= ARRIS RUCKUS"
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Traditional Cable System Fiber to Classroom
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NEW - Fiber to the Classroom Solution

COMMSCOPE’

+
== ARRIS JARUCKUS"

Free up IDF Space
- Additional Room

|

Fiber
10G/40G Ready
Easy to upgrade
(In Room
Change only)

MultiGig Switch
1G/2.5G/5G/10G
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CAT6 Cable (Non-PoE)
CAT6 Cable (PoE)

|

Main IT

COMMSCOPE



. . . COMMSCOPE’
ybrid Solution of Fiber to the room s i

100G/40G/10G Core Switch

Internet

TV Room

W T

High Bandwidth location 10G Fiber Ball Cost Effective 1G/10G Fiber to Guest Floor / Guestroom
room/ Restaurants / Guest Area

802.11ac wave 2 / ax WIFI
Pan Tilt HD CCTV at corridors
Multicast Video Streaming

Internal Server

i) 4K Video
V 240W PoE Budget
Up to 4.8G WIFI e
4K Camera Source . seaattr L1 & = =
Digital Si T - ---I:J im
igital Signage : e\ T - [ v i
Power up Pan Tilt HD CCT\,/ | L-o=m= -

4K Video LCD Display

4K Video

Support 70 HD
Video Streaming

NO Power Cabling for
Signage
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. BB Multi-Gigabit T3 SEERER 5 = 302.11ac W2
icx /1507 25z + 52EHE 60w (PoH / UPOE) / 90w(.3bt) HE TR 1,733Mbps + 800Mbps

,\‘?‘

"GDE + 335U/ PoH

/@s R720

802.11ax

4.8Gbps + 1.15Gps

Bt

Ruckus R730
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Summary for Higher Education s i

>

Cloudpath

Q SmartZone

* Pre-boarding for ‘Move-in Day’ * Push troubleshooting to edge « Smart ID Cards
* No password tyranny * No more wireless captures!! * In-building LTD
« 24/7 self-service portal «  Powerful mapping tool « Smart Lighting
¢ eduroam made easier * APIs for IT tool development «  Smart parking/transit
* Migration tool to Ruckus and engagement solutions «  Wayfinding
» Secure loT * Personal networks
« IPTV

|CX Switches

&P Access Points

 H510 for ResHall and IPTV

* Best outdoor APs available!
* Fewer APs per deployment
* BeamFlex+

» Best performance value

« Campus Fabric easy to
manage

* Small campus datacenter

* Long distance stackable

* Lower TCO than traditional
DAS systems

« Strong in-building LTE
connectivity

* More secure than a WiFi
network

COMMSCOPE



COMMSCOPE FAST FACTS.

. 2, | an WE INVESTQ
TOGETHER WE HOLD s .. ;;?u Egglsctea L(Dt[@ 5800
15,000 g=- = M+ awraleney g MILLION
ultra-high spee
PATEI\ITS[ d connections EACT VEA%'N
PORTFOLIO Re[)

888>Aglobalteam of FO RTUNE RA C K @ >1O OOO ..j.
&

approximately RECO RD 7 PARTNERS
D ODD of QF’J’@@UW@ '_r;’a SUPPORTING CUSTOMERS

socially responsible IN MORE THAN
TALENTED @ SIZED% and SUSTAINABLE @ 150 COUNTRIES

INNOVATORS." ¢ MANNER. X
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Thank You

Dickens Lee % it {@

Dickens.lee@commscope.com




