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Vast Numbers of Connections Expected

Average
throughput Queries from
10,000-100,000 internet could
Increasing X lower exceed messages
attached from LE

# devices per
customer could
be millions

Smart Phone

M2M MBB

‘ ‘ Increasing

= throughput
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What type of Things will be connected?

* Anything with current going through it

ol YHE (™

Literally, almost
anything and anyone!
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What’s needed: WAN ‘Internet of Things’ air interface

1. System scaleable to billions of devices

2. Very long battery lives: cost of truck rolls >> modules
3. Ultra-cheap user equipment (UE)

4. Longer reach than today’s cellular

5. Strong and uniform security

6. Works globally in harmonized spectrum

/. Easy access through cloud-based APls
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Two approaches to achieving this

1. MNOs deploy in cellular spectrum
»  Licensed use, no other interferers
»  Use existing RAN infrastructure
> Higher permitted power
»  Heavy standardization process

2. Fixed line or private operators deploy in license-exempt spectrum
»  Shared use of spectrum
»  Requires new basestations/backhaul
>  Lower permitted power
»  Duty cycle restrictions
»  Quicker standardization process

Much of the technology can be common and both approaches have a place in the market
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Milton Keynes: City-wide loT

VIK SMART

Objective isto  License-exempt  Rory Cellan-Jones
spur economic  wide area for BBC World at
growth network for loT One
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License-exempt City-Wide Low Power WAN network

ﬂK:S/MART
D

t
License ExemP

Software

S

co NT1001
neul Module

Smart Waste

Parking sensors

BT

Software

NN2510
Integrated BTS/BSC

— Y
NeulNet™

Service Manager

Page 7

N &2 Huawel

neuc



Module Costs approaching $3 (1Mu 2016)

2013 Final
Module

$8.19

$14.60

Total e BOM below $2

18mm

Module sales price ~
$3.28 (excl SEP%)

11mm

cBOM . 2016
Estimates
Total eBOM $1.93
Mechanical, Assembly & Test
Total ex-works cost $2.75
OEM value-added
Total expense to MNO or channel $3.28
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Modules approaching 20 years service lives on 50¢ batteries

Battery life for 2500 mAH x 3.7V capacity
Report = 100 bytes uplink, 20 bytes downlink
Coverage
enhancement 6 reports/hour 1 report/hour 1 report/day
vs. GSM
0dB 6.7 years > 20 years > 20 years
0-10dB 3.0 years 14.7 years > 20 years
10-20dB 0.4 years 2.3 years > 20 years
eg eg eg
parking gas or fire alarm
sensor electric or water
meter meter

((cgn)
<——— GSM coverage

< GSM coverage + 10dB
<—— GSM coverage + 20dB
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Dev kit for applications

Web-based
configuration tool

Stubby NT1001

antenna UE Module Raspberry Pi
cable

Motherboard

% uRacELr ST )
2xAA batteries

Example sensor

Page 10 ﬂg\f &2 Huawel



Initial Applications

e .
vt g i e e FarSite”l

‘J P EST. The pest control remote monitoring solution

Ovarviow Home Get Started The Unit Web Service Pricing Contact
Reduce cost and save time by utilising a Bin Management System (BMS). Automatic monitoring

of bins provides timely waming when they are full, permitting intelligent route planning for

collections ensuring no visit is wasted and unsightly overflowing bins are a thing of the past.

FarSite's BMS is not just about waste collection - the netBin sensors can be retrofited to aimost The iPEST Web Service... intelligent pest control

any container to monitor its status, whether you need to know how full it is or sending an alert if

its on fire, moved or tipped over. The A jon software provides an overview of the location

and status of the containers together with alerts and route planning support. The IPEST web service allows you to manage and monitor your pest control solution across all of your customer sites.

The s"mx';w "'Tn':;:r::’w routing p"'::‘:::"w" mm& You will save time and money by only visiting units and sites that need your attention. Plus you can provide your customers with an improved level of servic
vehicle journeys, increasing the ity of the 1 fleet and improving the appearance of Isleding reguier el reparis and ansiyel.

the city.

Put simply : Save time, save money and improve your customer service.

Location, location, location... —
Using our web portal you can create as many different locations as you wish using either a UK or e —
Woridwide mapping service. o e/
Our service enables you to zoom in to a high level of accuracy, have multiple levels (or floors) for "-"-.. S, e
each site and create your own unique features on each site. — -
-~ —.'»_...__
R S -
Observations, site notes, COSH forms and other important information can be created and stored e I Y
B st e
by the IPEST System. —_ e
R e
- e T
- -t
UK OS or Worldw-de Masona

Communal waste management Pest control management
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Future applications

easinn Rate Taig 3y
> *ion Rate Eniv 3y ::\:::3
PLRLon Bate T 3 4. 949830
PALsLion Date Tuit 4y 95, 940822
Mision Rate Cxit ¥ 172, 70028
SMLsicn Rate Dt gy 156, 716438
ion Rate Ouav 23 111, 0000
BNLE Probvability 1: 0,028000
EXAL Probabilivy 23 0,000000
Exit Probavilitg 3 0, 000000
XAt Probability 43 0, 000000

Pochar:

Traffic management
Parking

Smart Grid
Metering
Buildings HVAC
Buildings security
Asset tracking
Healthcare
Assisted Living
Wearables
Consumer goods

> ty B ). 978000
E Prabability u,,‘.;d‘.“\-a
LS Probability 71 0, 000000
R 1 Stater oM
Nt 2 Stare: OO
it 3 State: OPEN
KIT & Stater OPEN
[Exit & Stare: OPEN
Bt & State: OPEN
[Exat T Svate: OPEN
[ assssass Erd Simalation Menu sesssses

MK:Smart @MKSmartProject - Jun 13
J\K:S Imagine how smart transport design could transform Milton Keynes... ow.ly/xVtCz #kmiou #mksmart
4 Reply t3 Retweet % Favorite
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Summary

We are at the dawn of a new era
»  WAN technologies are emerging fast for [oT connectivity
» They are needed and will open up the IoT market for us all

« UK is at the epicenter of this

« Cellular licensed technologies are one way of doing this

* Milton Keynes is BT’s WAN test bed in the UK for license-exempt
systems

* Join with us in establishing the necessary standards and eco-systems
to ensure UK leadership
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