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1. Target Group 
This whitepaper is written for device manufacturers who want to expand their products with 

modern IoT connectivity. It is especially relevant for companies that already use LPWAN 

technologies such as LoRaWAN and are looking for ways to add mioty® as an additional option. 

The reader should have a basic technical understanding of how LPWAN works, but no deep 

expertise is required. The goal is to provide practical guidance that helps product managers, 

engineers, and developers make informed decisions on how to bring mioty® into their existing 

or future devices. 

2. Introduction 
As Low Power Wide Area Network (LPWAN) technologies continue to evolve, the growing 

demands of massive IoT applications are exposing limitations in existing protocols, 

particularly in high-density and interference-prone environments. For these challenging 

conditions, mioty® offers a robust protocol that performs predictably even when scaled to 

several millions of uplink messages per day and base station. 

This whitepaper provides practical guidance on how to add mioty® as a complementary 

option to existing hardware platforms, enabling you to offer future-proof product lines 

suitable for large-scale deployments. In many cases, adopting existing designs for mioty® is 

straightforward and doesn’t even require a hardware redesign – allowing you to extend your 

product portfolio with mioty® without starting from scratch.  
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2.1 Overview of IoT Technologies 
On a 2D-comparison between range and data rate, mioty® can be placed close to other 

LPWAN connectivity technologies like LoRaWAN and NB-IoT. Some of the more subtle 

differences and ideal applications for mioty® will be elaborated later in this paper. 

 

2.2 Why is There a Need for Another LPWAN Technology? 
Many existing LPWAN deployments rely on license-free spectrum, which is a scarce and 

shared resource. As the number of connected devices grows, particularly in dense urban areas 

or industrial plants, protocols with ALOHA-based channel access face increasing collision risks 

and higher packet error rates, leading to degraded quality and user dissatisfaction.  

This demonstrates that spectrum availability cannot be taken for granted. The future needs 

technologies that are careful about spectrum usage, reducing collisions for all participants. 

Manufacturers and operators should have flexibility to select the most suitable option for 

each application. There will probably not be a single dominant standard, but rather a 

heterogeneous mix of protocols, each optimized for specific use cases. Hybrid setups, capable 

of working with more than one technology at once, are also gaining attraction. In this sense, 

adding mioty® to your product portfolio is not redundant but necessary for building a resilient, 

future-proof IoT landscape. And it’s not even complicated, as this whitepaper aims to 

showcase. 
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2.3 Ideal Applications for mioty® 
First of all, mioty® does not aim to replace existing LPWAN technologies. Different 

technologies all come with their specific niches and applications. LoRaWAN shines with a 

broad ecosystem and works well in moderately dense deployments. On the other hand, 

mioty® targets high density use-cases and interference-prone environments, where it still 

offers predictable performance and the best quality of service in both directions (uplink and 

downlink transmissions). 

Telegram Splitting Multiple Access (TSMA) drastically reduces collision probability and 

Forward Error Correction (FEC) can reconstruct data packages even with up to 50% lost radio 

bursts. On top of this, every mioty® Base Station is certified to support 3.5 million of uplink 

messages (10 byte packages) per day. Good applications for mioty® can therefore be found 

in: 

• Urban environments with high device density 

• Multi-story buildings with complex radio propagation 

• Industrial automation (Industry 4.0) with heavy machine interference 

• Actuator applications, requiring reliable downlink transmissions for control and 
switching 

• Critical Infrastructure: Applications that must not fail and potentially save lives relying 
on the robustness of mioty® 

• Cost-sensitive deployments requiring minimal infrastructure 

As a device manufacturer with an LPWAN portfolio, we recommend looking into the above 

use-cases first. This is where we think it makes most sense to offer a product variant with 

mioty®. 
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2.4 Be Part of a Growing Ecosystem 
The mioty® ecosystem is expanding rapidly, driven by alliance members and supported by 

ongoing standardization (ETSI TS 103 357). Integrating a mioty® variant into existing LPWAN 

products extends market reach and demonstrates forward compatibility within an evolving 

IoT landscape. The mioty® ecosystem already includes semiconductor solutions from ST 

(STM32WL), Silicon Labs (EFR32FG23), and Texas Instruments (EU/US), module offerings from 

Radiocrafts (EU/US), network solutions such as the LORIOT hybrid NMS and contributing 

members like the Fraunhofer IIS, further enhancing the mioty® standard. 

2.5 Hardware Reuse and Compatibility 
As mioty® is software-defined, it can run on a multitude of different radios. Many existing 

hardware platforms can be repurposed or modified to support mioty®. Compatibility of your 

hardware with available mioty® stacks is something worth checking, the migration might be 

efficient and involving none or minimal hardware redesign in your case. 
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3. How to Move from LoRaWAN to mioty® as a Device Maker 
Due to its widespread adoption, LoRaWAN is used in this paper as a reference to highlight key 

technical similarities and differences and guide the integration of mioty® in an end-point. 

3.1 Glossary 
LoRaWAN and mioty® sometimes use slightly different terms for similar functionalities. Here 

is a brief overview to simplify the transition. 

LoRaWAN mioty® Description 

Node End-Point The end device in the field, transmitting 
telegram messages 

Gateway Base Station The bridge between the end node and the 
internet 

LoRa TS-UNB 
according to 
ETSI TS103357 

The underlying technology used to transmit 
a telegram over the air 

LoRaWAN Network 
Server (LNS) 

Service Center Centralized management handling tasks 
such as device authentication 

DevEUI EpEui Unique device identifier according to the 
EUI-64 standard 

Join Attach The procedure where an end-point registers 
itself to a network over the air (usually done 
after startup) 

Spreading Factor (SF) 
Adaptive Datarate (ADR) 

 These terms are specific to LoRaWAN and 
don’t exist in mioty® 

3.2 Shared Characteristics 
Both LoRaWAN and mioty® are Low Power Wide Area Network (LPWAN) technologies that 

cater to long-range, low-power communication in the license-exempt sub-GHz frequency 

bands. Their fundamental commonalities include: 

• Star Topology: Both systems operate using a star network architecture where end 

devices communicate directly with a central gateway. 

• Network Server Architecture: A centralized network server handles device 

management, including addressing, security, and routing. 

• AES-128 Encryption: Both protocols use 128-bit AES encryption for payload 

authentication and integrity. 

• License-Free Spectrum: They operate in unlicensed ISM bands (e.g., 868 MHz in 

Europe), subject to duty cycle and TX power constraints imposed by regulatory bodies 

such as ETSI and FCC. 

• Support for Private Networks: Both allow the creation of private industrial networks, 

enabling end-to-end control over security and performance. 



 
 

mioty® Task Force Whitepapers  8 | 15  v1.1 
 

3.3 Key Differences 
Despite these similarities, mioty® and LoRaWAN diverge significantly in both the physical 

(PHY) and medium access control (MAC) layers, as well as their architectural philosophy. 

3.3.1 Physical Layer 

• Modulation Technique: 

LoRaWAN employs Semtech’s proprietary Chirp Spread Spectrum (CSS) modulation, 

while mioty® uses standardized Gaussian Minimum Shift Keying (GMSK) based on 

ETSI TS 103 357. The latter allows mioty® to be implemented on general-purpose 

sub-GHz FSK radios. 

• Computational Distribution: 

mioty® offloads complexity to the gateway side (typically implemented as a 

software-defined radio), resulting in lightweight sensor nodes. In contrast, LoRaWAN 

devices must handle more MAC complexity, including bidirectional communication 

even if no downlink is needed. 

• Bidirectionality and Downlink Capability: 

LoRaWAN devices must support at least basic downlink functions and MAC 

command handling, while mioty® devices can be configured as uplink-only (Class Z). 

Downlink capability on mioty® requires access to I/Q data, which is not possible on 

all chipsets. 

• Power Supply Considerations: 

mioty®'s burst-based transmission permits the use of small capacitors, reducing cost 

and footprint. LoRaWAN’s longer duration per transmission requires more robust 

energy buffers. 

• Timing Accuracy: 

Due to its burst-based telegram splitting, mioty® requires accurate timing. A crystal 

oscillator with <20 ppm frequency drift is necessary (recommended: <10 ppm) to 

maintain synchronization integrity during reception. In single MCU-architectures, 

the correct use of timers and interrupts must be verified carefully, to avoid 

unwanted interference between the application and the mioty® stack. 

• PHY-Level Customization: 

mioty® supports multiple options on the PHY level: Different carrier spacing and 

data rate options such as regional frequency profiles, and low-latency modes, which 

can be selected based on regional requirements or application needs. Typically, 

these parameters remain fixed over the lifetime of a device. In contrast, LoRaWAN 

relies more heavily on MAC-layer flexibility to adapt to varying conditions and 

perform network densification. Through its Adaptive Data Rate (ADR) mechanism, 

LoRaWAN continuously negotiates network parameters such as spreading factor, 

transmission power, and data rate between the network and the device. 



 
 

mioty® Task Force Whitepapers  9 | 15  v1.1 
 

3.3.2 MAC Layer 

• Spreading Factors and Data Rate Adaptation: 

LoRaWAN uses variable spreading factors (SF7–SF12) and adaptive data rate (ADR), 

requiring frequent MAC-level adjustments. mioty® does not use spreading factors, 

simplifying the MAC and enabling predictable energy consumption and consistent 

payload capacity. 

• Payload Constraints: 

LoRaWAN’s maximum payload size depends on the spreading factor and regional 

limitations (e.g., ≤51 bytes with SF12 in Europe), while mioty® supports payloads 

from 10 to 245 bytes regardless of channel conditions. 

• Network Densification Strategy: 

LoRaWAN networks can be densified by implementing an ADR algorithm that 

requests devices to change data rate and transmission power, combined with 

increasing the number of gateways. mioty® avoids this by enabling concurrent 

decoding of packets, scaling without densification up to 3.5 mio of uplinks / day / 

base station. These figures for mioty® are generally optimized for a Packet Error 

Rate (PER) of 1% or lower, while it’s more common in LoRaWAN to design networks 

around a PER of up to 10%. 

• Device Classes: 

o LoRaWAN: Class A (default), B (scheduled listening), C (always-on receive 

window). 

o mioty®: Class Z (uplink-only), A (DL after UL), B (scheduled DL), C (extended 

RX for low-latency events).  

• Addressing and Authentication: 

Both LoRaWAN and mioty® use EUI-64 addresses defined by IEEE as a unique device 

identifier. In both technologies, the sender address is not transmitted in full. 

LoRaWAN uses a 32-bit DevAddr and mioty® a 16-bit short address, which is later 

reconstructed in the backend, using additional information from the MAC signature. 

• Device Activation 

In LoRaWAN, device activation over the air (OTAA) has become the de-facto 

standard, as it enables dynamic key provisioning and supports roaming across 

different networks. In mioty®, device activation over the air is only possible for 

devices supporting at least Class A, as a downlink is required. As a result, over-the-

air attachment is less common in mioty®, and configuration is typically fixed during 

commissioning. 

• Vertical Protocol Profiles: 

mioty® integrates vertical-specific protocol variants, enabling industry-specific 

optimizations. An example of this is the Open Metering Standard (OMS TR-08), that 

fully integrates mioty® in its PHY layer. In other LPWAN standards, the separation 

between different verticals and use cases usually happens in the application layer.  
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3.3.3 Ecosystem and IP Considerations 

The mioty® ecosystem is supported by a diverse set of 

manufacturers and silicon providers, enabled by its 

definition as an ETSI standard (TS 103 357). As a 

software-defined radio technology operating on 

widely available FSK transceivers, mioty® is not bound 

to specific hardware platforms. Instead, intellectual 

property rights are administered collectively through 

the Sisvel patent pool. This approach consolidates all 

essential patents into a single framework, ensuring 

legal certainty, transparent licensing conditions, and 

minimizing the risk of disputes. Patent pools are 

recognized by regulatory authorities and the World 

Intellectual Property Organization (WIPO) as pro-

competitive instruments, providing an established 

business-to-business mechanism that facilitates 

adoption and reduces transaction costs. The 

combination of European standardization and a 

transparent licensing structure positions mioty® as a 

future-proof technology with clear advantages for 

long-term industrial deployment. 

 

 

Licensing & IP at a glance 

mioty (ETSI TS-UNB): Pool 

license (Sisvel) for end products 

LoRaWAN: Open MAC, 

proprietary PHY, IP via licensed 

silicon, no pool 

3GPP LPWA: Multiple patent 

holders, fragemented pools 

 

About the patent pool 

Sisvel offers non-exclusive 

licences to patents necessary to 

practise the TS-UNB 

Specification and to patents 

complementary to mioty® 

implementations. The royalty 

rates are offered on a per 

product basis, applicable only 

for finished devices making use 

of the TS-UNB Specification. 

See license terms here. 

https://www.sisvel.com/licensing-programmes/iot/mioty/#tab-licence-terms
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3.4. Step by Step Guide 

 

The above step-by-step guide illustrates a possible decision path to be taken before adapting 

mioty® as a device maker. One important thought will be: Do you need bi-directional 

communication or not? Do you have a need for reconfiguration in a productive roll-out 

situation, or is there any other way to achieve the same functionality? If choosing class Z helps 

you to re-use the hardware design of your existing product, it might be a considerably cheap 

and fast option to get started with mioty®. And: It is the most energy-efficient way to 

communicate. 

3.5 Module or Stack? 
There are different options available on how to get started with mioty® on a hardware level.  

3.5.1 Single-Chip Integration 

In this setup, both the radio functionality and the application code run on the same silicon. 

Examples include devices like the STM32WL5. The advantage is minimal hardware footprint 

and reduced bill of materials. However, application developers share memory, timers, and 

interrupts with the radio stack, which makes integration error-prone. Memory limits can also 

restrict complex applications, especially when advanced mioty® features such as Class B/C are 

needed. 

3.5.2 Dual-Chip Architecture (Radio + Separate MCU) 

Here, the radio chip handles the mioty® stack, while a separate microcontroller runs the 

application code. This separation increases reliability, as the stack and application do not 

interfere with each other. Developers also gain freedom to select an MCU with the right 

performance and resources for their application. The trade-off is higher hardware cost and a 

slightly larger PCB footprint. 
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3.5.3 External Modem or Module 

In this approach, the radio functionality is encapsulated in a module or modem that 

communicates with the application MCU via AT commands or a similar interface. This makes 

development straightforward and shortens time-to-market, as certified modules are often 

available. It also allows easy swapping between different radio technologies. The downside is 

reduced optimization potential and higher unit cost, which can matter in large-volume 

production. A list of mioty®-ready modules can be found on the mioty Alliance website. 

3.6 Choosing the Right mioty® Stack 
Depending on your needs and existing chipset, you will have different options for the mioty® 

stack that runs on your microcontroller and is responsible for handling all lower-level PHY 

functionality. 

Buy: Stackforce already offers mioty® stacks for a variety of different chipsets, enabling you 

to port your current device firmware within hours or days. A commercial stack enables faster 

time-to-market and ensures regular updates, a free of charge evaluation version is available. 

Buy and adapt: You may also license your mioty® stack from Fraunhofer IIS, which gives you 

the opportunity to modify and adapt it for your own needs. 

Open Source: There is an open-source stack for makers available from here. Its license is for 

academic and non-commercial use only, but it is a good way to look into the source code of a 

working mioty® stack right away. 

Implement your own: Even though this is the rarest option, some companies have already 

implemented their own mioty® stack from scratch. Development time must be considered 

here, and so does the effort of maintaining your implementation as the mioty® standard 

evolves. 

3.7 Don’t Forget the Sisvel Patent Pool 
Before going commercial with your new mioty® product, consider the licensing option that 

works best for you. The patent fee is due once per device to be paid by the implementer of 

the technology, usually at the very end of the production chain, consider this when using a 

modem. The license fee is to be paid once within the entire shipping chain of the finished TS-

UNB devices. Regardless of whether a company is the manufacturer, reseller or distributor, it 

bears the responsibility to ensure that the devices are licensed. A license is available on either 

a running royalty or committed volume basis. More details can be found at the following link.  

Non-commercial research is generally exempt, therefore the mioty® technology can be 

utilized for research and scientific work, but not for commercial activities. Should 

implementers like to try/test the mioty® technology commercially for evaluation, there is the 

option to sign a trial agreement. 

 

https://mioty-alliance.com/portfolio/hardware/
https://stackforce.com/en/products/protocol-stacks/mioty
https://github.com/mioty-iot
https://www.sisvel.com/licensing-programmes/iot/mioty/#tab-licence-terms


 
 

mioty® Task Force Whitepapers  13 | 15  v1.1 
 

3.8 List of Supported Chipsets 
The chipsets in the list below have already been tested and used for mioty® implementations. 

Using one of these will be the easiest option to get started. Feel free to reach out as also more 

chipsets might be added and supported in the future.  

F: Available from Fraunhofer IIS 

S: Commercial stack by Stackforce 

O: Open Source    

*Requires external capacitors for downlink (thus e.g., CC1312PSIP is not suitable) Last update: July 2026 

Manufacturer Radio Chip Integrated 
Microcontroller 

Class Z 
(uni) 

Class A 
(bidi) 

Class B/C 
(mioty® 2.0) 

Texas Instruments CC13x0 ARM Cortex M3 F,S F,S - 

Texas Instruments CC13x2 ARM Cortex M4 F,S F*,S* F* 

Silicon Labs Si4x6x - F - - 

Silicon Labs EFR32FG14P ARM Cortex M4 F F - 

Silicon Labs EFR32FG23 / 
FG28 

ARM Cortex M3 F,S F,S F 

STMicroelectronics S2-LP STM32L0 F,S - - 

STMicroelectronics STM32WL3 ARM Cortex M0+ F,S F,S - 

STMicroelectronics STM32WL(E)5 ARM Cortex M4 S - - 

Semtech SX1276 - F,S - - 

Semtech SX1262 / 
SX1261 

- S,O - - 

RF Hope RFM69 / 
RFM96 

STM32 / RP2040 O - - 
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4. Conclusion 
For device manufacturers already working with LPWAN technologies such as LoRaWAN, 

adding support for mioty® is a practical next step that can sometimes be achieved with 

minimal effort – it definitely is worth checking. Many existing LPWAN hardware platforms—

especially those based on sub-GHz radios and low-power microcontrollers—are already 

compatible with mioty®, requiring only a change in firmware and careful selection of the 

appropriate software stack. 

Because both technologies share key architectural features such as star topology, license-free 

spectrum usage, the migration path is straightforward. In many cases, even the existing PCB 

and power supply design can remain unchanged, particularly when starting with uplink-only 

(Class Z) mioty® operation. This makes it possible to extend an existing product line quickly 

and cost-effectively, while accessing new market opportunities and benefiting from mioty®’s 

high scalability, robustness and quality of service. 

5. Additional Resources 
 
TS-UNB open source ETSI standard 
 
Open Metering Standard OMS-TR08 
 

 

mioty®-iot on GitHub for open source 
projects 
 

 

mioty Alliance website – many documents, 
hardware and software portfolio 
 

 

mioty Alliance Developer page – more 
resources to get you started 
 

 
 

https://www.etsi.org/deliver/etsi_ts/103300_103399/10335702/02.01.01_60/ts_10335702v020101p.pdf
https://oms-group.org/wp-content/uploads/2024/05/OMS-TR08_mioty_v1.0.1-2.pdf
https://github.com/mioty-iot
https://github.com/mioty-iot
https://mioty-alliance.com/
https://developers.mioty-alliance.com/
https://mioty-alliance.com
https://developers.mioty-alliance.com/
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6. Contact Information 
This whitepaper was created in a collaborative effort with input from different members of 

the mioty Alliance. 

Contact us: https://mioty-alliance.com/contact/  

mioty Alliance e.V. 

Frauenweiherstr. 15 

DE-91058 Erlangen 

7. About the mioty Alliance 
The mioty Alliance is a non-profit organization that brings together companies, developers, 

and research groups to promote the adoption and development of the mioty® communication 

protocol. The Alliance coordinates efforts to standardize the technology through ETSI, 

supports interoperability between devices, and helps members bring mioty®-based products 

to market faster. 

Members benefit from early access to technical specifications, implementation guides, testing 

tools and technical support. The Alliance also runs events, working groups, and certification 

programs to ensure that products from different manufacturers can work well together. 

By joining the mioty Alliance, companies can help shape the future of LPWAN technology, 

contribute to technical progress, and stay connected with key players in the growing mioty® 

ecosystem. More information is available at https://www.mioty-alliance.com/. 

https://mioty-alliance.com/contact/
https://www.mioty-alliance.com/

