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PRACTICALITIES

Duration: ~45 mins + ~ 15 min Q&A

= Questions are encouraged!
= Please type questions in the top ofthe right sidebar
= Allquestions are anonymous
= Trytokeep themrelevant to the topic

=  We willanswer towards the end

This is the chat

The chat is not anonymous,and do not use for questions

Go to DevZone if you have more questions

Arecording ofthe webinar will be available together with the

presentation at webinars.nordicsemi.com D e V Z 0 n e



Welcome & Agenda

Practicalities
Introduction to the Speakers
nRF9160 SiP
iIBASIS Global Connectivity with eSIM
LPWA Network Coverage with PSM/eDRX
Dev Kit Connectivity Experience
Moving from Development to Production
nRF9160 and Thingy:91 with iBASIS eSIM
Q&A and Closing

* Help and technical support

* Program for Mobile World Congress 2021.

IB/\SIS

SPEAKER

Bjern Kvaale

Product Marketing Engineer
Nordic Semiconductor

SPEAKER

Freek Smouter
Senior Product Manager iBASIS

SPEAKER

Paul Tommassen

Principal Architect, Innovation
Technology,iBASIS
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© Nordic Semiconductor

NRF9160 SiP—-Voids Cellular Modules

= Based on Nordic Dual Core SoC: —
3.0 - 55V LTE-Y  @ne-or  QGPS
=  Arm® Cortex® M33 MCU for the user application
. 1 MBFlash,256 kBRAM, TrustZone®, CryptoCell310 - g MCL Mocem ANV
. 3.0 V-5.5 Voperation,-40°Cto 85°C o g GPS
= Multiband LTE-M/NB-IoT modem with 5
ultiband /NB-IoT modem with GPS - 2 "N
@ o | LT
5
=  Smallform factor - includes PMIC, RF FEM, g
passives and crystals ‘ PWR ‘!
TWI, SPI, UART,

Ultra Low Power — Avg. 18uA @81.92s eDRX Analog
. PSM floor current: 2,7 uA

= Extensive open-source nRF Connect SDK

Temm
NRF9160 SiP

nRF91 Development kits and prototype platform

. Openreference design files available (Altium)
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IBASIS
Global Connectivity

with eSIM




WHO ISiBASIS? ONE OF THE WORLD’S LARGEST INTERNATIONAL CARRIERS i B/‘\S I S

« Founded in 1996

- $1+ Billion in Revenues S .
. Global IPX for Mobil 3 SFR 2
oba or Mobile 5 ¢) kpn z
Operators o SFRI.C. m
o »
. Reaghlng over 700 LTE z |B/‘\SIS
Destinations POWERED BY TOFANE -
Z 0O - O
» 1,000+ customers <3 Q Voice & Mobile Data M=o 3
) m § X
Z E altice 18 Offices Worldwide r:? GC)
. i S w >
300 direct MNO 8 L ALTICE DOMINICANA |.C. former Portugal Telecom —
interconnects
« Global sales force CONSOLIDATION OF THE INTERNATIONAL CARRIER BUSINESS OF MAJOR OPERATORS

« Global support } } }
3 Core Businesses: Voice Mobile loT

« 18 regional offices

iBASIS| BE THERE FIRST iBASISConfidential .




loT CUSTOMERS PAINPOINTS FOR GLOBAL CONNECTIVITY i B/‘\S I S

How can | focus on product
development and customer acquisition,
and not on multiple connectivity
providers?

How do | prevent getting locked into a
single telecom provider?

How do | control the customer
experience ?

iBASIS| BE THERE FIRST




DEPLOYING GLOBAL DEVICES WITH SINGLE SKU USINGIM i B/‘\S I S

Asingle eSIM can be As the need arises, the device
installed in alldevices can be re-programmed remotely
regardless ofdeployed with a different

location set of operator credentials

The device can be

. m 1 This is an ‘Open’,unlocked
programmed rem.otely Wl'[h. . eSIM
operator credentials when it
is turned on
l...

E=SMmA. Standardized by the GSM Association

iBASIS| BE THERE FIRST 9



WHY iBASISFOR GLOBAL CONNECTIVITY i B/)\S I S

iBASIS position in the

mobile ecosystem — 379 p S S EG L BBAL
largest IP Exchange (IPX)— I B/‘\ I ACCESS FOR THINGS

the operators are our
P eSIM with Local GSMA Standards Based Data Path

customers or Roaming Selection
Access K /
. N -
Exclusively eSIM — based
eSIM/eUICC

on GSMA standards — not LPWA: LTEM, NB- OTA P b
loT 4G LTE rogrammable

proprietary multi-IMSI or
roaming only omo
Mobile Network /’:-'f- nfll

Selection Logic

“Thing Data”

Globalaccess via multiple Control

operators for reliable Over 700 Mobile Over 190 Countries
.. Networks _
connectivity — even for Worldwide Analytics

coverage gaps in a single

country

iBASIS| BE THERE FIRST 10



WHAT iBASIS PROVIDES ENTERPRISES FOR THEIR IoT SOLUTIONS i B/‘\S I S

o))

\ ] :|

Global C.el!ularlloT MNO Partnerships eSIM Technology Security
Connectivity with with strict adherence to Including a Global Private
Regional Break Outs MNO Regulations Secure Network
i‘ O ’?—) T =
TR YT L
A1
RESTful API Sophisticated Rules Single loT Management Single Bill and
Engine for Network Platform 24/7/365 Support
Selection

iBASIS| BE THERE FIRST "



FUTUREPROOF OPEN GLOBAL CONNECTIVITY i B/)\S I S

iBASISPrivate Global Network MNO loT Devices
Partners
Thing Dat Global Gateway Thing Data a((l)))
Ing Lata (Region 1) 5 ¢
Internet and =0
. Global Gateway
Private Region2) [N D~ N —
Networks

Data Control
(Policy, Quota)

Global Gateway

(Region 3)

..... Global Gateway
. . (Region 4)
loT Service Providers
(loTSPs)
Global Gateway
— — (Region n)
[—] [—]

IoTSP 1 TIoTSP n

Application Application i B/‘\S I S ‘ GL®BAL

iBASIS| BE THERE FIRST 12
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LPWA Network

Coverage with
PSM/eDRX




LTEM AND NB-loT COVERAGE i BI;\S I S

88  LTE-Mand NB-loT
7 LTEM
W NB-loT

iBASIS| BE THERE FIRST 14



iIBASISMOBILE OPERATOR RELATIONSHIPS PROVIDE CHOICE i B/‘\S I S

LTEM . NB-loT :
Relationships 28 Countries Tested Relationships 12 Countries Tested

MNO
Relationships

iBASIS Global @ @ Xv ?—T—I—Tj JluI]Jl

Access for Things -

GLOBAL MOBILE

; , REGIONAL APPLICATION
DATA ACCESS '\ggfng'foEJ VLVOOGRI'é ﬁ'é%?,g?f Tg'(';'ﬁT%TLA NETWORK ANALYTICS PROGRAMMING
GATEWAY INTERFACE (API)

iBASIS| BE THERE FIRST 15



iIBASISMAINTAINS OUR CURRENT LPWA COVERAGE ONevZone i B/‘\S I S

1IBASIS ¢SIM national coverage update
iBASIS |

IBASIS NETWORK COVERAGE DETAILS:
Band Feature

Country Test Location LTEM  NBioy LVE-MResult s.:_.rp:_:d ::;
Argentina Buenos Aires 4 Avvailable* NiA NA
Australia Sydney [ Available | PSM+eDRX NiA
Austria Vienna 3 Available FPSM A
Belgium Brussels 0 n Available | PSMteDRX | Available
’ Monireal 12 Available PSM NA
Canada Toronto Available NIA NA D Z
e evione
™ China Beijing 8 MNIA NIA Available™
NORDIC e T
Denmark Copenhag 20 Available PSM NiA
SEMICONDUCTOR _ R L] L
Estonia Tallinn 20 NiA NiA Available
Finland Helsinki 3 20 Available | PSMeeDRX | Avaiable
France Paris 20 Avaitable PSM NiA
Germany Munich, Nuremberng 3 PSH WA
Greece Athens 20 NIA NIA Available*
lealand Reijkjavik 2 NiA NiA
H H Japan Osaka ] ‘Avaidable | PSM+eDRX [T
IBASIS uses in e o = ] - Do all networks
Liechtensten Vaduz 3 ‘Availabie PSMeDRX NA
country probes to Coxembong Cemborg = e [ support PSM/eDRX
Mexico Mexic City 4 Available NiA MA . ,?
test networks [ T | vatable | pomredRx| Avasatie in the same way*
Netherlands The Hague 20 Available | PSM#eDRX NA
New Zealand n Available PSM MiA
Norway Osla, Trondheim 0 Available PSM NiA
Poland Warsaw ] Available* NiA NIA
Portugal Lisbon 20 Available** NiA N
= s B 3 Available* NiA NiA
Singapore ) [] Available PSMeDRX | Available
Slovenia Ljubljana 3 NA NIA Available
South Korea Seoul 3 Available PSM A
Spain Madrid 20.3 20 Avaitable | PSM#eDRX | Avadable
Sweden 2 Available PSM NiA
Avaiable NIA WA
Switzerland Bern 20 Available | PSM+=DRX WA
Taiwan Taipel 3 8 Available PEMreDRX Avadable
K London n Available*™ NiA WA
Dallas. Los Angeles. Washington,
n Fr. n D
P T T Attt | Poseoex
usA Hanwead NA NA
Los Angeles, San Diego, Mew York 12 Available
NiA NiA NiA
“Limisd Coverage; MA= nol pel Svalane

NCTE Oata n the above tabie appies 10 T 00%aull DOCSIAE profie oy,

iBASIS| BE THERE FIRST 16



TESTING SUPPORT FOR LFHE/NB -loT WITH PSM ANDeDRX

iIBASIShas probes deployed in many
countries where connectivity is
confirmed to many operators

Probes are capable of testing LPWA
networks over LTEEM and NB-loT
technologies with configurable

* Timer T3412: Sleep timer
* Timer T3324: Activity timer

+ eDRXCycle

iBASIS| BE THERE FIRST

IB/\SIS

Coverage list is available
via Nordic or iBASISsite

https://www.nordicsemi.com/Software-and-tools/Development-
Kits/nRF9160-DK/GetStarted#infotabs

Certification and  check out the requiatory certifications nRF9160 Certifications to see which regions the nRF9160 DK has been certfied
for radiated operation. I's modem firmware is limited to operation in the bands that were certified at the time of
SIM production,

*\/\’ Check out the iBasis network coverage to see where the iBasis eSIM will work with LTE-M and NB-IoT, if you can't use

PSM andeDRXalso tested using
Thingy:91 and nRF9160
Development Kit (DK)

17



WHAT DOESIBASISTO VALIDATE AND OPERATIONALIZE LPWA
(NB-loT AND LTEM ) NETWORK COVERAGE

Deployment Map

iBASIS| BE THERE FIRST

/N\

iIBASISfollows relevant websites and announcements
to detect which Mobile Network Operators (MNOs)
launch NB-loT/LTE-M

iBASIStries to partner with the MNOs in the
relevant countries
» Either by getting access to the profile of the MNO

» Or to get an agreement to roam on the MNOs network with one of
the profilesiBASISalready has
iBASISbrings in a device to test the access

In roaming casesBASISchecks signaling messages
to validate the Radio Access Type that is used

iIBASIShas a tool to be able to test LFEI/NB -loT
access remotely

Coverage availability may change over time

18
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The Nordic Dev Kit

Experience with
IBASISeSIM




HOW ARE NETWORKS SELECTED USING MY NORDIC DEV KIT? i B/‘\S I S

1BASIS performs
admission control
(accept or reject

iBA\SIS ||clens &

Modem selects 1
strongest signal N———/

Only the iBASIS global roaming profile is used with the Dev Kits
Additional profiles are made available to production customers via rules engine or API

iBASIS| BE THERE FIRST 20



THE NORDIC DEVELOPMENT ENVIRONMENT INTEGRATED WITHBASIS i B/‘\S I S

How do | purchase
more data via a
credit card top-up?

cia NRF Cloud

Showing 1 sim Plaa te that SIM data does not roll

ove mple, buying 100MB plan will "
resus ty 1D0MB available iBASIS
ﬂ Basis - 893108921808556610

how much data you currently | (@) Buy Data § Delete
ofe to buy more data.

Buy Cellular loT Data

© Your eSIM card validated succestully.

@ Please select a product to continue with your purchase.

((g)) 20 MB
Where to determine how
much data remains in my plan?

(10MB is included with the Dev Kit bl sotalhiale adsitieaddl
purchase

iBASIS| BE THERE FIRST 21



»
THE NORDIC DEVELOPER EXPERIENCE AND THE NEXT PHASES OF
DEVELOPMENT/DEPLOYMENT [ B/‘\S I S

Nordic Development Environment Prototyping and Production
Connectivity Environment

Viewing my eSIM enabled device usage and

Viewing my eSIM enabled devices inG/obal
top-up link on the nRFCloudSIM Cards

Access for ThingSIM management with

screen production billing

iB/.\SIS 2

eSIM Management

nnnnnnnnnnnnnnnnnnnnn

=

£

§
i

iBASIS

Buy Cellular loT Data

@ Please select a product to continue with your purchase.
) 20 M8

Device Inventory Connectivity Media/Security
Management Management Policy Policy
|

€ 100 M8

RESTful API Interface

iBASIS| BE THERE FIRST 22



THE iBASIS PRODUCTION CONNECTIVITY ENVIRONMENT

IB/\SIS

Prototyping and Production Connectivity Environment

Viewing my eSIM enabled devices inGlobal

eSIM Management Access for ThingSIM management with

production billing

ICCIDs or EIDs, matching this pattern 1ccio -
Status ACTIVE ' m
Default ICAD BD Status Policy Location Current Month Usage (ME} Last Date Usage
)¢ T T T T « T T
B9218085036662F B90 0010894932000509941463515 ACTIVE DEFAULT United States 24847 e
E931089218085536654F B9001570010854932000509941462715 ACTIVE DEFAULT United States 226.03
89310859218085563849F B9001570010854932000509738713015 ACTIVE DEFAULT United States 13557

8931089218085562726F 89001570010834932000509736851015 ACTIVE DEFALILT United States 87,79

8931069218085536605F 89001570010894932000509941457715 ACTIVE DEFALILT United States 481 3/7/2019

8931089118079451235F 8900157001089493200050941 6054815 ACTIVE DEFAULT United States 3895 3/8/2019

8931089118079451243F 89001570010894932000509416055515 ACTIVE DEFAULT Israel 3253 3/3/2019

8931088417054341176F B9001570010894532000301069012615 ACTIVE DEFAULT Metheriands 6.83 3/4/2019

5931085218085564912F 89001570010894932000509740695515 ACTIVE DEFALILT Netherlands 358 3/4/2019 _ _
8931069218085562617 89001570010894932000509736860115 ACTIVE DEFAULT United States 164 3/8/2019

e R e SHiCE s Sl TS SR RESTful API Interface

« 4 2 » w

iBASIS| BE THERE FIRST

50 ¥| itemsper page

1-50of 61 items

23




INTEGRATING CONNECTIVITY USING AN API i B/‘\S I S

Device Inventory Connectivity Media/Security
Management Management Policy Policy

RESTfulAPI Interface

iBASIS| BE THERE FIRST 24
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NRF9160 and Thingy:91
with IBASIS eSIM

What should | do if | am
having trouble connecting?




IS MY THINGY:91 CONNECTED? CHECK THE VISUAL

>

CONNECTING CONNECTED

s =
" FRO1-54-210

B \ ¢ £ PCA20635
1.0.0 i Py, o 180 ||

\ 2019.28 IMEI:352656100439309 | & = IMEI:352656100439309
PIN:317640 - SINCea

i@

v7oalwe @ HO) i@ Tl
® ST o s 'NORDICE8

2 J > : O D
RDIC ol B semiconoucTor B S
o !\z{«gmmuc oR B2 P 5 i Q Thlngy 91 ¢ . . . '

Thlngy 91 (‘) . . . c ' p ot rct Ll

NN OFF

iBASIS| BE THERE FIRST 26



TYPICAL ISSUES FACED WHEN USING THINGY:91 WITIBASISeSIM

Data failure

* Typically happens due to network unavailability
» Could be due to network blocking the access

* No support for LTE-M or NB-IoT in that region.

* Incorrect APN configuration on the board

» Correct APN may be required to be configured
manually in some cases.

iBASIS| BE THERE FIRST

Resolved via support ticket.

Access to SUPL server for AGPS

* DNS Network resolution issues to SUPL servers
» Network blocking access to those SUPL servers.

« PSM not enabled.

/N\

27



BEST PRACTICES WHEN TROUBLESHOOTING CONNECTIVITY, CONTINUED... i B/‘\S I S

Check for coverage list for networks supported byiBASISeSIMs

» List includes LTEM and NB-loT coverage by country and MNO

» Check to make sure if firmware supports LFE and NB-loT

» Check the current setting by executing AT%XSYSTEMMODE?
*1,0,x,x is LTBM and 0,1,x,x is NBoT

Reach out toiBASISat support@iBASIS.nebor via the Nordic FAQ prompt.

Ask Nordic-related questions on theNordicDevZone

NORDIC"

SEMICONDUCTOR

{DevZUne

iBASIS| BE THERE FIRST 28



SNAPSHOT OF PSMéDRXREGISTRATION WITH LTEM

@ nRF Connect v2.2.2 - LTE Link Monitor E—— T — >

No devices available ~ B Open logfile A Chart & Terminal &3 Certificate manager

+CESQ: 99,00,255,3255,16,41

| Modem J uicC | LTE | PDN |

Signal Strength: .
AT+CEDRXRDP Functionality: Normal
+CEDRXRDP: 4,"1@01","", uice: UICE init OK
OK Pin: no PIN required
e Pin Retries: 3
+CESQ: 99,99,255,255,16,41 in Re :
Mode: CS/PS mode 2
Bands: 2-4,8,12-13,20,28
Current Band: 13
+CESQ: 99,99,255,255,21,41
Network Status
e Verizon Wireless
AT+CEREG?
+CEREG: 5,5,"3B82", "00E6GABO2",7,,, 11100000 ,"11108000" Search networks
OK
RATHLUUPS=3, L
oK ciD Addr
AT+COPS? ibasis iot
+COPS: @,2,"311480",7 o: e
e ’ 10.160.57.239
oK
ATXXCBAND Registration: registered, roaming
XXCBAND: 13 9 . gls ' 9
MecMnce: 311480
Operator: Verizon Wireless
celliD: 15117058
TAC: 15106
® | AT+CEREGH m Show serving station location
AT AT+CFUN? AT+CFUN=1 Settings

« Automatic requests

Log »| Terminal auto scroll

ETRTI LIUL. A1 TULURARDE § 1GISU. pPHUHE 1 anunc R o _

18:08:50.850 Modem port is opened Periodic signal quality request 7s
18:08:51.925 Mordic Semiconductor ASA NnRF2160-SICA [mfw_nrfo160_1.1.1] SerNr: 352656100439309 off 30s
18:08:55.864 IMSIdentity: 204080813502613

18:10:28.044 Error: AT+CEDRXRDP? failed: phone failure

18:11:39.689 Serial port err >OM port (WriteFileEx): Unknown error code 22 LocationAPl=> token

18:11:39.689 Error:

pk.c748add4eb6ce0bfd5491defbo

iBASIS| BE THERE FIRST
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@ Nordic Semiconductor

Program for Mobile World Congress 2021

NI =92 AN 0K 0RO S Il How to power optimize with the latest features in the nRF9160 SiP

June 29, 09:00 CEST

June 29, 18:00 CEST Expand cellular loT coverage with lbasis loT connectivity

NIV -ie oo o Ne Sy I How cloud helps your loT devices to get location data

July 1, 09:00 CEST
July 1, 20:00 CEST

Exciting new features in nEF Connect SDK v1.6

All webinars are available on demand at webinars.nordicsemi.com




Get on It

#] Sign up for more webinars at webinars.nordicsemi.com
#2 Get tech support and join our community at devzone.nordicsemi.com

#3 Find out more about our products and services at nordicsemi.com

NORDIC"

SEMICONDUCTOR
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