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The market continues to witness the arrival of a growing number of 
eSIM-capable devices, such as Apple’s iPhones, iPads, and AndroidTM 

eSIM-ready smartphones. The growing adoption of eSIM technology 
is driven by several key factors. With the launch of iPhone 16 
following the iPhone 15, the eSIM-only trend initiated by iPhone 14 
is further reinforced in the United States. Additionally, there has been 
a significant increase in eSIM activations worldwide, fueled by the 
availability of more commercial offers and the growing popularity of 
eSIM first strategies.

According to Thales intelligence, global eSIM subscription activations 
have doubled in 2023. Furthermore, in the United States, more 
than two third of eSIM subscription activations originate from eSIM 
only smartphones. Stay tuned to explore the exciting world of eSIM 
activation and discover the benefits it offers.

With the eSIM being soldered deep into the device hardware, mobile 
ecosystem stakeholders have to answer a vital question:

How can we remotely provide mobile connectivity to an eSIM-
enabled device while enhancing the user experience subscribers 
were used to with traditional SIMs?

This article will present the three user-friendly options to remotely 
activate an eSIM-equipped consumer, such as smartphones, tablets, 
connected PCs, and smartwatches.

Let’s jump right in.

*	 Android is a trademark of Google LLC.

eSIM

https://www.thalesgroup.com/markets/digital-identity-and-security/mobile/connectivity/esim/esim
https://support.apple.com/en-us/118669
https://support.apple.com/en-mn/119592
https://cellulardata.ubigi.com/help-center/faq/esim-data-plan/which-mobile-devices-support-ubigi-esim-android/
https://cellulardata.ubigi.com/help-center/faq/esim-data-plan/which-mobile-devices-support-ubigi-esim-android/
https://www.apple.com/newsroom/2024/09/apple-introduces-iphone-16-and-iphone-16-plus/
https://www.apple.com/fr/iphone-15/?afid=p238%7Cs-dc_mtid_20925fhs39939_pcrid_673760174287_pgrid_154866233913_pexid__&amp;cid=wwa-fr-kwgo-iphone--slid---productid--Core-ImpressionShare-ImpressionShare-
https://www.apple.com/fr/iphone-14/specs/
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Introduction to the  
eSIM activation methods
Indeed, the SIM card was the only operator’s connectivity element so far.

As a physical form representing the mobile operator’s subscription service, the removable 
SIM card offers users simplicity of use and service freedom.

For this reason, it will still be there for a long time.

The eSIM ecosystem is now turning a physical market (i.e., SIM) for Mobile Network 
Operators (MNOs) and Original Equipment Manufacturers (OEMs) into a fully digital 
one.

The SIM card dematerialization represents a “Big Bang” for mobile operators because it 
constitutes the digitalization of the connectivity distribution.

As the SIM’s worthy heir, the eSIM has to bring this customer experience to the upper level.

Before moving forward, let’s review three of the main GSMA-compliant eSIM architecture 
components, behind the scene:
•	 The embedded SIM (eSIM) acts as a secure container to store the eSIM profile in 

the device.
•	 The eSIM profile stores the user’s subscription and network settings and allows the 

user to connect to the corresponding mobile network.
•	 The operator’s Subscription Manager Data Preparation platform (aka SM-DP+), i.e., 

the eSIM subscription management server, aims at securely downloading subscription 
it stores onto the eSIM. Once the operator’s BSS creates the subscription, it informs 
the SM-DP+ about its availability and requires completing an eSIM profile.

Let’s see the three different ways to activate an eSIM-enabled consumer device, i.e., the 
various methods to link an eSIM-based mobile subscription and an eSIM-equipped con-
sumer device:

/1.	 QR code-based eSIM voucher activation

/2.	Carrier app eSIM activation

/3.	Root SM-DS (Subscription Manager Discovery Service) eSIM 
activation

https://www.gsma.com/esim/
https://www.thalesgroup.com/sites/default/files/gemalto/tel-on-demand-connectivity.pdf
https://www.thalesgroup.com/en/markets/digital-identity-and-security/mobile/connectivity/esim
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QR code-based eSIM voucher activation
Let’s assume a user wants to buy an eSIM-based mobile subscription – at an oper-
ator’s point of sales or online – for their eSIM-capable device s/he already owns 
or that s/he’ll buy later.

The first option for mobile operators consists of providing customers with a Digital 
QR code to be scanned with the smartphone to download the eSIM profile (corre-
sponding to the subscription just bought) to their device.

Said differently, this QR code contains a set of information (e.g., SM-DP+ 
address…) that tells the device where to get its final eSIM profile.

Note that an initial or primary connection must be available for attaching the 
mobile device and the SM-DP+ that is used to download the final eSIM subscrip-
tion: this can be through Wi-Fi for instance.

/1.

https://www.thalesgroup.com/en/markets/digital-identity-and-security/mobile/connectivity/esim/esim-generic-voucher
https://www.thalesgroup.com/en/markets/digital-identity-and-security/mobile/connectivity/esim/esim-generic-voucher
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Carrier app eSIM activation
In-app eSIM activation is also a key tool for Mobile Network Operators. It is intui-
tive and this feature serves to streamline the user experience. This becomes especially 
crucial within the context of an eSIM-first strategy deployed by Operators.. By incor-
porating in-app eSIM activation, MNOs can enhance customer interactions through 
their mobile applications.

In-app solutions allow MNOs to seamlessly integrate eSIM activation and device 
change functions into their existing mobile apps. This integration minimizes disruptions 
to back-end operations and reduces the need for extensive mobile app devel-
opment. Furthermore, this approach offers end-users a fully digital and automated 
process, thereby improving their overall experience.

The solution typically consists of a client/server approach, where the eSIM SDK 
(Software Development Kit) is integrated into the MNO’s app and a cloud orches-
tration layer manages eSIM provisioning via API.

Note that delivering a seamless customer experience for mobile eSIM-enabled con-
nectivity extends to various aspects of subscriber lifecycle management and involves 
several critical elements, including not only subscription activation, but also device 
change, encompassing both intra-brand and inter-brand scenarios, and subscription 
upgrade. These components are instrumental in delivering seamless and uninterrupted 
user journey and this is part of Thales portfolios of solutions.

/2.

https://www.thalesgroup.com/en/markets/digital-identity-and-security/mobile/digital-telco-suite
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eSIM activation with Root SM-DS
The Root SM-DS (Subscription Manager Discovery Server) is another standard-
ized method for the download of subscriptions into eSIM-equipped consumer and 
IoT devices. It is also known in the market as SM-DS or discovery server.

It serves as a central hub that allows devices to discover which SM-DP+ has pro-
file(s) available for them. Mobile network operators inform the Root SM-DS when 
they have a profile for a specific device, and when the device checks the server, it 
is directed to the MNO’s SM-DP+ to download the eSIM profile.

Major players like Apple, Samsung, GSMA, and Google have launched their own 
Root SM-DS servers. The GSMA›s Root SM-DS, called GSMA eSIM Discovery, 
can be used by devices of any brand or operating system, while the Google Dis-
covery Service is for Android devices.

From the end-user’s perspective, once a subscription is purchased, they receive a 
message on their mobile device screen to download the profile. It’s as simple as 
accepting the download or checking for a new profile through the device’s setup 
wizard or settings menu.

The introduction of Google eSIM Discovery and Samsung SM-DS in 2023 has 
sparked interest among mobile operators worldwide, who are preparing to sup-
port this method, starting with subsidized devices.

/3.

https://www.thalesgroup.com/en/markets/digital-identity-and-security/mobile/connectivity/esim/subscription-management-discovery-service
https://www.gsma.com/solutions-and-impact/industry-services/device-services/gsma-esim-discovery
https://www.thalesgroup.com/en/worldwide/digital-identity-and-security/press_release/thales-and-google-scale-esim-across-android
https://www.gsma.com/solutions-and-impact/industry-services/device-services/gsma-esim-discovery
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Conclusion:  
User experience at the center of the 
eSIM activation mode evolution
According to GSMA Intelligence data, the number of operators supporting eSIM has 
more than doubled in the last couple of years reaching nearly 400 as of June 2023.

Notably, eSIM-only smartphones, such as Apple’s iPhone 16 and the two previous ver-
sions in the U.S. market, are gaining popularity. Similarly the new iPad are now eSIM-only 
worldwide, since May 2024.

The latest figures from the Trusted Connectivity Alliance (TCA) for 2023, show a 109% 
increase in eSIM consumer profile downloads.

Additionally, there was a 12% rise in the deployment of Subscription Manager platforms, in 
the automotive and IoT industries.

It evidences the willingness of stakeholders to address the eSIM opportunity adequately.

However, optimising the user experience is at the centre of everyone’s concerns; it requires 
continuous work together to deploy an interoperable and seamless eSIM scheme to 
address the tremendous need for mobile connectivity of billions of IoT devices.
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