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LoRa® Device Mobility: An Introduction to Blind ADR

The LoRaWAN® adaptive data rate (ADR) mechanism slowly adapts the data rate between an end device
(“end node”) and a gateway depending upon the prevailing channel conditions®. Once established, the
link is periodically maintained and removes much of the need for downlink confirmation messages to
the end node. This makes it ideal for high capacity, static applications such as metering. However, for
mobile applications where the channel conditions will change rapidly, we cannot use ADR.

In this article, we introduce the notion of blind ADR its purpose, and its advantages.

Consumption, Link Budget and Airtime

To see how to strike a balance between these conflicting requirements, we will consider a GPS-plus-
LoRaWAN pet tracking application, where every 10 minutes the tracker wakes and sends its GPS status
and coordinates, comprising 17 bytes. Wrapped in a LoRaWAN frame, this equates to a total of 30 bytes
of packet payload. We assume that the battery will need to last for one year. If we were going to select a
LoRa single data rate, we would have to choose from among the compromises outlined in Table 1.

Table 1
COVERAGE QUALITY DEEP INDOOR INDOOR OUTDOOR
DATA RATE SF12 SF10 SF7
BATTERY CAPACITY" 1092 mAh 392 mAh 136 mAh

*Battery capacity includes an estimate of the whole radio consumption.

Because LoRa is a direct trade-off between link budget and time on air, deeper coverage comes at a cost
of higher energy consumption. Achieving a high link budget with deep indoor coverage for our pet
tracker will result in a higher power consumption cost, and a larger battery will be required due to the
lower data rate. In contrast, the use of a smaller, cheaper battery would be possible if we use a high
data rate, but at the cost of reduced coverage, as illustrated in Table 2:

Table 2
COVERAGE QUALITY | DEEP INDOOR INDOOR OUTDOOR ALL
DATA RATE SF12 SF10 SF7 SF7, SF10, SF12
BATTERY CAPACITY 1092 mAh 392 mAh 136 mAh 383 mAh

! For information on the standard ADR mechanism, network-based ADR, see the LoRa Adaptive Data Rate
whitepaper.
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Blind ADR: How Does It Work?

The purpose of blind ADR is to reject this fixed range-consumption trade-off of using a single data rate.

Instead, we use a spread of data rates to gain both good coverage and long battery life. To see this in

action, we will take the case of a GPS pet tracker using blind ADR.

Instead of using a single data rate, we use three data rates and different periodicity depending upon the

data rate.
Figure 1
C——mmm e 60 minutes- - - —-—-—-—-———-————— >
SF12 SF7 SF10 SF7 SF10 SF7 SF12

As illustrated in Figure 1, we will transmit at:

e SF12 once every hour,
e SF10 twice an hour, and
e SF7 three times an hour

For our pet tracking application, this gives us frequent outdoor position information when the pet is

moving, with fewer updates when the animal is located indoors — and therefore, less mobile.

Advantages of Blind ADR

In this example application, blind ADR allows us to economize on battery life in a way that still meets the

application’s needs. Here, we retain the low power consumption of the application while maintaining

frequent outdoor updates. Moreover, additional application intelligence and sensors or accelerometers

are not required for deciding when to transmit.
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Important Notice

Information relating to this product and the application or design described herein is believed to be reliable,
however such information is provided as a guide only and Semtech assumes no liability for any errors in this
document, or for the application or design described herein. Semtech reserves the right to make changes to the
product or this document at any time without notice. Buyers should obtain the latest relevant information before
placing order and should verify that such information is current and complete. Semtech warrants performance of
its products to the specifications applicable at the time of sale, and all sales are made in accordance with
Semtech's standard terms and conditions of sale.

SEMTECH PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED OR WARRANTED TO BE SUITABLE FOR USE IN
LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS, OR IN NUCLEAR APPLICATIONS IN WHICH THE FAILURE
COULD BE REASONABLY EXPECTED TO RESULT IN PERSONAL INJURY, LOSS OF LIFE OR SEVERE PROPERTY OR
ENVIRONMENTAL DAMAGE. INCLUSION OF SEMTECH PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO BE
UNDERTAKEN SOLELY AT THE CUSTOMER'S OWN RISK. Should a customer purchase or use Semtech products for
any such unauthorized application, the consumer shall indemnify and hold Semtech and its officers, employees,
subsidiaries, affiliates, and distributors harmless against all claims, costs, damages and attorney fees which could
arise.

The Semtech name and logo are registered trademarks of the Semtech Corporation. All other trademarks and
trade names mentioned may be marks and names of Semtech or their respective companies. Semtech reserves
the right to make changes to, or discontinue any products described in this document without further notice.
Semtech makes no warranty, representation guarantee, express or implied, regarding the suitability of its
products for any particular purpose. All rights reserved.
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