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Abstract: The introduction of a new Apple device (iPhone, iPad, Apple Watch) into global markets
requires structured integration with diverse carrier ecosystems. Carrier needs to setup new product
which is getting launched with various device capabilities attributes, compatible SIM profiles (SA or
NSA), supply chain related information etc. for product order, provisioning and activation. Since
operators are transitioning to advanced 5G deployments—including Standalone (SA), Non-Standalone
(NSA) as well as some MVNOs enabling CBRS architectures—device launch depends on concurrent
certification across radio access networks (RAN), core networks, IMS subsystems, roaming frameworks,
and handovers with MNO-CBRS, WIFI Networks. This paper presents a structured view of how Apple
device launches intersect with MVNO carrier integration, focusing on operational launch activities
(carrier settings readiness, activation testing, retail/on-device flows), and business considerations
(distribution, support, compliance, and lifecycle management). It covers architectural alignment,
certification plans, interoperability testing, risk governance, and post-launch analytics. A case study
illustrates integration challenges and mitigation strategies. The proposed lifecycle model enables swift
rollout of New Apple devices while maintaining network stability, compliance, and premium user
experience.

Keywords: iPhone iPad, Apple Watch, Device Certification Plan, UE Capabilities, 5G SA/NSA, CBRS,
Carrier Activation, OSS/BSS, eSIM, SMDP+
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I. INTRODUCTION

New Apple device introduction is not only the hardware launch event but a coordinated multi-party
readiness program spanning Apple devices, baseband firmware, iOS features, carrier features, and customer
experience readiness. It’s an elite event that create tremendous, short-duration spikes in pre-orders, activations,
customer care tickets, and network signaling. For carriers—and especially MVNOs—Ilaunch success is
measured mostly by how reliably customers can activate service on day one, transfer existing service to a new
device, and experience latest features on new iPhone/iPad or Apple Watch. For cellular-capable products, a
major goal is “day-0 activation success”: a user unboxing a device should be able to purchase phone and service,
download an eSIM, and obtain stable attach and data service with minimal friction

MVNOs face a compounded challenge: they must coordinate not only with Apple-facing requirements
but also with host Mobile Network Operator (MNO) dependencies (core network, HLR/HSS/UDM profiles,
IMS feature flags, device SKUs, device compatible SIM SKUs - SA/NSA supported SIM), also setting up new
product in MVNO OSS/BSS systems with device definition, device model capabilities, device sim
compatibilities, device inventory, device image URLs (as per Apple requirement) etc. in inventory tables for
Customer/Agent facing Applications for ordering and activations. Entitlement, Access policies, APNs may be
enforced by host MNO core while MVNO maintains retail plan logic. eSIM profile lifecycle operations must
align with carrier backend readiness. Apple supports multi eSIM activations, including carrier based eSIM
assignment and device-to-device transfer experience. [1] This paper frames these dependencies in a product-
introduction context and provides practical integration architecture guidance.
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Figure 1: Basic building blocks of MVNO/MNO Ordering, Provisioning and Activation

Il. BACKGROUND: MVVNOS, APPLE NEW DEVICE ONBOARDING, MVNO OPERATING
MODEL

MVNO integration basics: An MVNO offers mobile service using radio access from MNO with varying degrees
of core network ownership.
Brand/Light MVNO: MVNO owns branding, sales, customer care; host MNO owns most network functions.
They might also operate their own CBRS network.
Full MVNO: MVNO operates more core elements (e.g., packet core components, IMS services, policy,
sometimes HSS/UDM via MVNE).
Hybrid MVNO: MVNO that access multiple MNOs to provide better coverage for their customers.

New Device onboarding: MVNOs need to work with Apple to onboard the new device getting launched to be
prepared for the preorders through customer/retail/agent facing channels. Major components are:

Product catalog update

Pricing per model

Inventory constraints for supply chain

Apple compliance requirements such as deferred activations until general availability of product

Device network capabilities to be updated in product capabilities

IMEI compatibility (pSIM/eSIM)

SIM profile compatibilities (SA/NSA)

BYO Config codes for BYO activations

Apple’s Cellular onboarding evolution: Modern Apple devices use embedded UICC (eUICC) to store one or
more operator profiles. In the GSMA consumer RSP architecture, the device uses a Local Profile Assistant
(LPA) and interacts with SM-DP+ (Subscription Manager Data Preparation+) for secure profile download, plus
optional discovery services. The GSMA publishes the consumer RSP technical specification (SGP.22) and
related resources. [2] Apple’s device-side flows (e.g., carrier activation and transfer experiences) rely on carriers
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implementing compatible provisioning and backend orchestration, including secure authentication and
activation-code handling.

MVNO and MVNE roles: Many MVNOs rely on an MVNE for telecom-grade functions such as SIM lifecycle,
provisioning orchestration, rating, mediation, and integration adapters to host MNO cores. The degree of
MVNO “thickness” varies, but from Apple NPI standpoint the key is identifying which party owns:

eSIM profile generation / SM-DP+ operations

Subscriber database (HLR/HSS/UDM) ownership and APIs

Policy control and IMS enablement workflows

Customer identity and entitlement mapping

Apple-supported activation and deployment patterns: Apple supports eSIM activation during setup and after
setup, including experiences like eSIM Quick Transfer (carrier-dependent) and digital assignment flows. [1]
Some carrier supports eSIM Activation during the set-up process or post device set up process through carrier
specific mobile Apps as unassisted or via Retail/care agent with assisted channel.

111.PRODUCT INTRODUCTION LIFECYCLE: WHERE MVNO INTEGRATION FITS
Apple device introductions (new iPhone, iPad, watch, or major iOS releases) tend to stress the same integration
points. A disciplined MVNO launch plan typically aligns to the following phases:
Carrier firmware certification planning and execution: validation of carrier related feature integration in major
iOS release.
Pre-integration & capability planning: eSIM platform readiness, product catalog set up, inventory planning,
retail vs digital channels.
Device Activation readiness: device onboarding method support (carrier activation/transfer), test plans, failover
behavior.
Operational readiness: customer care scripts, Care Agent/User guide playbooks, activation peak scaling, carrier
settings update coordination.
Launch Readiness
Post-launch hardening: analytics, defect closure, feature enablement expansion (roaming, multi-line, prepaid
variants).

IV. REFERENCE ARCHITECTURE FOR APPLE + MVVNO INTEGRATION
Carrier Firmware certification planning & Execution:
Even when the radio link is provided by host MNO, Apple devices use carrier settings packages and carrier
parameters to showcase certain behaviors (APN, IMS configuration, Voicemail, carrier entitlements, capability
flags)
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Figure 2: Carrier settings and dependency chain
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Each MNO/MVNO has its own carrier related settings integrated in the i0OS/iPadOS/Watch OS firmware builds.
This involves coordination between

Apple carrier engineering team

MVNQO'’s Device engineering team

Host MNO

SIM vendor and platform team

e m S

NDA & Scope

Build Profile Config

Build Carrier Bundle

Devica Certification
Testing

Defacts/Feedback

Davice Activation

eSIM provisioning

aSIM dowrload

Final Approval & Launch

Figure 3: Role & Responsibility Model

MVNOs device engineering team coordinates with Apple team, MNO and SIM vendor teams to build the
MVNOs carrier profile to get integrated with the iOS builds. MVNO’s device engineering team executes
Apple’s feature specific certification plans.
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Figure 4: Apple Device Firmware certification process

Following major features should be covered in certification process but not limited to this

UE capabilities — Validate UE capabilities such as bands supported, uplink/downlink MIMO, supporting SA or
NSA etc.

Radio/network — LTE/5G SA/NSA attach, band locking, handovers LTE €<-2>5G <> WIFI

IMS services — VOLTE call, VONR, Vo-WIFI, SMS over IMS, Voicemail

Data — Ipv4/IPv6, Throughput baseline, Tethering

WIFI — Private WIFI, Secure WIFI Auto join (if MVNO Supports), WIFI related certification across different
versions of AP and WIFI standards (WIFI 5,6, 6E, 7 etc.)

Facetime/iMessage/RCS

eSIM — eSIM download, SIM Swap, eSIM transfer

Messaging over satellite
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Figure 5: Carrier bundle certification components
Typical timeline involves 6-8 weeks of beta certification before the public release.

Key Considerations During Device Certification—

Carrier Profile Configuration Accuracy: A significant number of certification failures originate from carrier
profile misconfigurations, such as missing feature flags, incorrect APN definitions, invalid entitlement URLs, or
improperly defined IMS parameters. MVNOs must thoroughly validate carrier bundle settings to ensure all
required services (VOLTE, VoWiFi, 5G, VVM, tethering, etc.) are correctly enabled and aligned with network
capabilities.

BSS/OSS System Readiness & dependencies: Device certification often depends on proper backend system
integration. Provisioning flows may require:

Real-time service activation

Correct feature mapping to rate plans

E911 address validation for VoWiFi

Standalone or unassisted wearable activation

SIM/eSIM lifecycle management

Any instability or latency in BSS/OSS platforms can directly impact certification test outcomes.

Device Capability & SIM Compatibility Alignment: Device capabilities must be correctly configured in the host
MNQO's systems, including:

5G NSAJ/SA enablement

VOLTE/IMS provisioning

WIFI Calling support

Dual SIM / eSIM handling

Proper SIM profile configuration (IMSI ranges, authentication parameters)

Incorrect feature mapping between device, SIM profile, and rate plan frequently leads to attach or IMS
registration failures.

Pre-Integration & Capability Planning:

A careful pre-integration and capability planning phase is essential. This ensures that the network, backend
systems, and sales channels are ready for both physical and eSIM devices. Key areas include:

Product Catalog set up

Device model & SKU — Define every variant by storage, color, and model number

Pricing & Financing rules — Set up retail pricing, installment plan, device insurance plan and eligibility rules in
backend systems

Feature bundles — Map Device capabilities to customer plans, including 5G SA/NSA plan, accessory
entitlements

BYOD SKU — Define BYOD config codes in related table for the bring your own device ordering. Customer
may purchase phone directly from Apple store or other 3 party and bring it to carrier.

Inventory Planning

Stock Allocation — Plan device allocation across retail store, warehouse and digital fulfillment

Preorder Reservation — Implement reservation logic for preorders to prevent overselling

Backorder management — Prepare workflow for delayed shipment, partial order and automatic notification to
customers
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For best practices maintain end to end dashboard for monitoring preorders, shipment, activations as well as
fallouts

Device Activation Readiness:

Device activation readiness ensures that once the customer powers on a device, the service provisions
successfully without manual intervention. Activation failures typically come from misalignment across
provisioning, network, entitlement or backend systems.

Important considerations for Apple Specific Activations:

Carrier bundle readiness — Latest approved carrier bundle is available in commercial approved iOS

Activation Flow Scenarios validations —

New line activations (Assisted and non-assisted channel) — Customer purchases device and plan, in App
activation, device download profile from SM-DP+

Device Upgrade — Transfer plan and eSIM to latest device

Change eSIM flow — Provisioning new eSIM if existing eSIM on device is deleted or not working

Wearable activation — Assisted or non-assisted wearable activations with Host phone or activating on family
mode.

Monitor and observability — Implement dashboards for

Channel specific Activation %

Activation success %

eSIM download success %

Top Activation failure error cause

BYO fallouts & error cause

Operations Readiness:

Customer care playbooks — Prepare customer care playbooks which includes short scripts mapped to known
failure or errors (e.g. Profile downloaded but service not attached, BYO failure due to Device locked to another
carrier etc.)

User guide — Prepare the detailed user guide for any new features that’s getting introduced available to customer
as well as care agents. (e.g. transfer eSIM from one device to another, Pair and activate wearable device in
customer self-service flow)

Peak scaling considerations — Launch day loads differs from regular days. Activation bursts can be seen or
concentrated in hours after preorders delivers and stores open. Care calls may increase in case customer seeks
human help when activation fails or plan disappears. Automated remediation scripts, Al chatbots can be used to
resolve some of the issues like retrying failed activation, resetting downloaded profile on carrier via chang eSIM

Launch Readiness:

Launch readiness should be accessed across following key entry points

Device Certification Readiness — All certification plans are executed successfully and there are no open P1
defects. Technical acceptance provided for carrier bundle and final firmware bundle is verified for all supported
devices. Devices and builds are at par with the KPIs defined for the network performance including CBRS (if
MVNO supports DSDS).

Commercial And Product Readiness — Product catalog is finalized with respect to device models getting
launched, pricing, promotions and financing options are configured.

Channel And Fulfillment Readiness — Device inventory allocated across all channels. Retail store demo units are
provisioned. Care agents trained for new features. Website updated for Online channel. Preorder/backorder
reservation logic tested.

Customer Experience Readiness — New number/port in activation flows tested. eSIM transfer, device upgrade,
eSIM Swap flows are validated. App activation guide, troubleshooting guides are available on Digital content
page.

Risk and War room governance — Major device launches require active monitoring. Set up war room with all
cross functional leads. Monitor real time dashboards for ordering, provisioning, activation related events.

Post Launch Hardening - In post launch hardening, focus should be on

Monitoring & early defect detection — Immediately post launch track Activation success rate, eSIM download
success, port-in completion rate etc and set alerts threshold with automated escalation or email alert

Activation and provisioning stability — Resolve any issues in plan to feature mapping such as international
dialing, roaming, Hotspot features. Implement temporary provisioning correction script, disable any problematic
feature temporarily.
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Customer Experience stabilization — Analyze top call center call reasons, identify repeat troubleshooting pattern,
focus on repetitive failures and make sure to avoid them in future. Improve error messaging to provide
meaningful message to customer instead of error codes.

V. MINI CASE STUDY: LAUNCHING ESIM ONLY APPLE DEVICE WITH MVNO
Scenario — MVNO launching new iPhone eSIM only SKU while relying on host MNO core and MNO SMDP+
operations.
Reference architecture & best practices discussed earlier can be used to launch the eSIM only device first time
on MVNO OSS/BSS system

Carrier firmware planning and execution —

Device engineering team works with Apple Engineering team to create carrier bundle with appropriate eSIM
related information and perform certification. Team can validate the bundle, execute the certification plan to
approve the carrier bundle and integrate with iOS firmware. eSIM profile can be downloaded through either via
QR code or push notification or in App download.

S o m

1. User initiates plan Activation code
add

Auth/order chack

Ok Profile date

2. Secure channel
setup Profile package

3. eUICC install Enable profile
prafile

Sarvica ready/Netwark attach

Figure 6: Local profile assistant on the device, conceptual depiction consistent with consumer RSP methodology [3]

Certification plan should cover various scenarios related to eSIM installation over WIFI/cellular, during Device
Set up or via Device settings, eSIM transfer, QR vs push notification, delete eSIM, Reprovision new eSIM,
along with all other regression certification plans

Pre-integration & Capability Planning —

MVNO needs to make changes across customer and agent facing sales and service experience to successfully
sell, activate and service eSIM only devices since this is very first time MVNO will be launching eSIM only
Apple device.

MVNO can mimic and validate the order, provisioning and activation experience using prior generation of
Apple devices supporting eSIM

MVNO need to secure batch of eSIM and load them in network Core and SMDP+ with the help of host MNO,
& SIM vendor also load them in the SIM inventory databases of their own.

Device Activation Readiness:

Once the carrier bundle and eSIM platforms with OSS/BSS changes are ready, MVNO need to validate the
various end to end flow of ordering, provisioning and activations which includes

New line eSIM activation (multiple devices/SKUs)

pSIM > eSIM conversion (if supported)

Device upgrade from old Non eSIM device to eSIM device

Plan upgrade — 4G to 5G eSIM supported device

Fallback paths — alternat activation methods if in-device flows fail

Operations & Launch Readiness:

Prepare User guide/care agent training documents

Prepare monitoring dashboard for launch day activation success/eSIM download and network attach events
Prepare single launch war room with all cross functional teams ready to support

© 2026, IJCSMC All Rights Reserved, ZAIN Publications, Fridhemsgatan 62, 112 46, Stockholm, Sweden 205



Kiran Garde, International Journal of Computer Science and Mobile Computing, Vol.15 Issue.3, March- 2026, pg. 199-206

V1. FUTURE CONSIDERATIONS
Due to no physical sim fallback in key market and instant digital onboarding expectation, MVNOs need to
implement 100% real time provisioning, SM-DP+ high availability, eSIM fraud controls while activations.
Apple’s roadmap is quiet increasingly emphasizes on 5G SA, VoNR, network slicing etc. MVNO need to be
aligned with host MNO SA roadmap and other features consideration. Certification window may require SA
validations along with NSA
Apple devices heavily depend on entitlement servers for WIFI calling, hotspot, wearable pairing, RCS
enablement etc. Entitlement instability can block service even if network does not have any issues
Apple’s ecosystem is expanding and includes companion devices either on number share or independent
activations. MVNO systems must support these multi sim orchestration per account
Apple’s consumer expects auto activation at power on without any manual intervention, seamless device
upgrade or transfer. To achieve this MVNOs need to implement clean subscriber provisioning logic, seamless
and zero touch activations.

VIlI. CONCLUSION
When Apple launches a new device, it exposes any weaknesses in an MVNQO’s systems. Slow provisioning
becomes noticeable. Incorrect feature settings turn into customer complaints. Unclear activation errors lead to
more support calls, refunds, and returns.

As Apple moves toward consumer eSIM activation based on GSMA SGP.22 standards, digital onboarding is no
longer optional — it is a core part of carrier integration.

To succeed, MVNOs need a structured launch plan. They should choose an integration approach that fits their
technical and operational maturity. Carrier settings and subscriber features must be fully tested end to end.
Strong security and fraud controls are also essential.

Even when relying on a host MNO and third-party platforms, MVNOs can deliver a high-quality Apple
onboarding experience if technology, operations, and customer experience are planned and managed together as
one system.

Successful launches happen when technical setup, operational readiness, and customer experience are aligned
from the start.
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