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1. Executive Summary

Battery life is the single most scrutinized specification of any battery-powered asset tracker — and 

the one where marketing claims and field reality most often diverge. This white paper explains, in 

engineering terms, how the Eelink GPT12-X Ultra achieves multi-year operation, discloses the 

estimation model behind the published figures, and gives platform buyers a practical method to 

verify battery performance during a pilot before committing to volume deployment.

• Typical field profile: 3–5 years at one position report per day in Long Standby mode, on LTE-

M with moderate ambient temperatures.

• Power architecture: Nordic nRF9161 SiP with PSM + eDRX drives sleep current into the 

microamp range while remaining reachable for remote wake via SMS or downlink.

• Energy source: Sealed 5000 mAh Li-MnO₂ primary cell with near-zero self-discharge — no 

charging, no wiring, no battery swaps.

• Transparency: The estimation model, its assumptions and its limits are fully documented in 

Section 5, and implemented in the companion Excel calculator so your engineers can run their 

own scenarios.

This document is intended for engineering and procurement teams at IoT platform brands, logistics 

software vendors and asset tracking solution providers evaluating GPT12-X Ultra for standard 

deployment or OEM/ODM programs.

2. The Multi-Year Power Architecture

Multi-year battery life is not the product of a single component. It emerges from three design 

decisions working together: what the device is built on, how it sleeps, and what it draws energy 

from.

2.1 Nordic nRF9161 SiP: integration reduces idle waste

GPT12-X Ultra is built around the Nordic nRF9161 System-in-Package, which integrates the LTE-

M / NB-IoT modem, the application MCU and hardware security in a single package, paired with a 

dedicated multi-constellation GNSS receiver (GPS, GLONASS, BeiDou, Galileo, QZSS). 

Consolidating radio, processing and security into one low-power SiP eliminates the inter-chip 

overhead of multi-component designs and allows the entire system to enter deep sleep as a unit.

2.2 PSM + eDRX: sleep deeply, wake instantly

Two 3GPP power-saving mechanisms define the device’s duty cycle:

• PSM (Power Saving Mode) drives idle current into the microamp range between scheduled 

activity, while the device remains registered on the network — avoiding the heavy energy cost 

of re-attaching for every report.

• eDRX (extended Discontinuous Reception) keeps a lightweight listening window open so an 

authorized SMS or downlink command can wake the device in seconds — for an on-demand 

position, a mode switch, or emergency live tracking.

The result is a device that sleeps almost all of the time, yet never disappears: scheduled reports, 

sensor events and remote commands all reach it without a permanent, power-hungry connection.
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2.3 Li-MnO₂ primary chemistry: energy that keeps

The sealed 5000 mAh lithium-manganese-dioxide primary cell is chosen for exactly this duty cycle. 

Li-MnO₂ offers near-zero self-discharge, wide temperature tolerance and a flat discharge profile — 

the energy stored at deployment is still available years later. The cell is sealed inside the IP67 

enclosure and is not user-replaceable: eliminating the battery door removes the most common 

ingress failure point in field-deployed trackers. At end of life, the unit is replaced or refurbished 

under your service agreement with Eelink.

3. Where the Energy Goes

Every battery estimate reduces to one question: how often does the device leave deep sleep, and 

how much work does it do each time? Four event classes dominate the energy budget of GPT12-X 

Ultra:

Energy event What it costs and why

GNSS position fix The receiver must acquire satellites before reporting. Typical fix times: <3 s 
hot, <26 s warm, <35 s cold (clear sky view). Obstructed installations extend 
fix time — and energy — substantially.

Cellular transmission Registering, transmitting the report and receiving any queued commands. 
Cost rises in weak-coverage areas where the modem retries or transmits at 
higher power.

Sensor wake events The 3-axis accelerometer and light sensor run at very low power, but each 
triggered wake (motion, shock, tamper) starts a report cycle — assets that 
move often report often.

Deep-sleep floor The microamp-range PSM baseline plus eDRX listening windows. Over 
multi-year horizons even this floor consumes a meaningful share of the 5000 
mAh budget.

The practical consequence: reporting frequency and motion frequency are the two levers that 

dominate battery life — which is exactly how the estimation model in Section 5 is parameterized.

4. Operating Modes and Baseline Battery Profiles

GPT12-X Ultra ships with four firmware reporting profiles. Each mode pairs a tracking behavior with 

a baseline battery expectation; modes can be switched remotely at any time via SMS, platform 

command or API.

Mode Behavior Baseline profile Baseline life

Long Standby Wakes on schedule, 
reports, returns to deep 
sleep

1 report/day, ≈0.5 h 
motion/day

≥ 3 years (36 months)

Trip Logs start / stop positions 
of each movement

≈6 reports/day, ≈2 h 
motion/day

2–3 years (30 months)

Activity Reports every 5–10 min 
while moving, auto-sleeps 
when idle

≈24 reports/day, ≈6 h 
motion/day

≈3–6 months

Emergency Continuous 1–5 min live 
tracking, remotely 

≈288 reports/day, sustained ≈30 days continuous
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triggered, auto-reverts

Because Emergency mode is an incident-response tool rather than a permanent state, well-

designed deployments spend the overwhelming majority of their life in Long Standby or Trip mode 

— which is what makes the multi-year figures achievable in practice.

5. The Estimation Model — Fully Disclosed

Published battery figures are only as trustworthy as the model behind them. Eelink discloses the 

model. The same formula runs in the interactive estimator on the GPT12-X Ultra product page and 

in the companion Excel calculator distributed with this white paper.

5.1 The formula

Each mode has a baseline: B months of life at R₀ reports/day with H₀ hours of motion per day (the 

table in Section 4). For a scenario with R reports/day and H hours of motion/day:

Estimated life (months)  =  B  ÷  max( 0.25,  (R / R₀) × ((H + 1) / 
(H₀ + 1)) )

The result is floored at 0.3 months and capped at 60 months. The cap reflects Eelink’s position that 

no scenario should be quoted beyond 5 years, regardless of what the arithmetic allows; the 0.25 

floor prevents unrealistically low duty-cycle inputs from inflating the estimate.

5.2 Worked examples

Scenario Reports/day Motion h/day Model output

Long Standby — baseline 1 0.5 36 months (3.0 years)

Long Standby — 2× daily 
reports

2 0.5 18 months (1.5 years)

Long Standby — busier 
asset

1 2 18 months (1.5 years)

Trip — baseline 6 2 30 months (2.5 years)

Trip — light usage 3 1 60 months (5.0 years, capped)

Activity — baseline 24 6 6 months

Emergency — sustained 288 12 ≈1 month

The “light usage” Trip example illustrates both the strength and the honesty of the cap: low-duty 

assets can mathematically exceed five years, but Eelink quotes 3–5 years as the supported 

envelope.

5.3 What the model deliberately does not include

This is a planning model, not a physics simulation. It does not attempt to quantify temperature 

derating, network-quality retries, GNSS obstruction, or FOTA sessions — because honest values for 

those factors are deployment-specific. Section 6 explains each factor qualitatively; the Excel 

calculator exposes a user-adjustable field-condition factor so your team can apply its own 

assumption, and Section 8 shows how to replace assumptions with measured data during a pilot.

www.eelinktech.com    ·    Page 4



EELINK  ·  GPT12-X Ultra Battery Life White Paper  ·  v1.0

6. Real-World Factors That Change Battery Life

Factor Effect on battery life

Ambient temperature GPT12-X Ultra operates from −20°C to +65°C. Li-MnO₂ tolerates temperature 
extremes better than most chemistries, but sustained operation near the limits 
reduces deliverable capacity relative to moderate climates. Assets cycling 
through freezers or desert summers should plan conservatively.

Network coverage In weak LTE-M / NB-IoT coverage the modem spends longer registering and 
may transmit at higher power. GPT12-X Ultra has no 2G/3G fallback; sites at 
the coverage edge consume disproportionately more energy per report.

GNSS sky view A clear view of the sky yields hot fixes in seconds. Installations under thick 
metal or deep inside structures force longer acquisition every wake cycle — 
one of the most common causes of below-estimate field results.

Motion profile Motion-triggered wakes are a feature, not a defect — but an asset that vibrates 
constantly (e.g., mounted near machinery) can generate far more wake events 
than planned. Sensitivity thresholds are remotely configurable.

Emergency-mode 
usage

Every hour of 1–5 min live tracking consumes roughly the same energy as 
weeks of Long Standby operation. Budget emergency usage explicitly if theft 
recovery is a core requirement.

FOTA sessions Over-the-air firmware updates are supported and secured by the nRF9161; 
each session is a significant energy event. Leave battery budget for the update 
cadence your fleet policy requires.

7. Design Practices That Maximize Battery Life

• Report as rarely as the use case allows. Moving from 1 to 2 reports/day halves the estimate. 

For stored or slow-moving assets, 24–48 h intervals are usually sufficient — the wake interval is 

configurable from 10 to 65,535 minutes.

• Let events do the work. Rely on motion and tamper wakes to catch exceptions instead of 

polling frequently “just in case.” The device reports when something actually happens.

• Reserve Emergency mode for incidents. Trigger it remotely when needed; let it auto-revert 

when the incident closes.

• Install with sky view. Mount the marked top side upward and avoid thick metal above the 

antenna — faster fixes are cheaper fixes.

• Verify coverage before scale. Confirm at least one LTE-M or NB-IoT network at your key sites 

and corridors; edge-of-coverage sites should be identified during the pilot, not after rollout.

• Tune motion sensitivity to the asset. Configure thresholds so normal environmental vibration 

does not masquerade as movement.

8. Validating Battery Life in a Pilot

Eelink recommends that platform buyers validate battery behavior empirically on a small fleet 

(typically 50–100 units) before volume commitment. A meaningful pilot measures more than “dots 

on a map”:

• Deploy across your real conditions — include your worst sites (coverage edge, metal-heavy 

installs, temperature extremes), not just the friendly ones.
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• Run the intended mode and interval for at least 60–90 days — long enough for consumption 

trends to separate from commissioning noise.

• Track reported battery telemetry (voltage and estimated percentage in each report payload) 

against the model’s prediction for the same period.

• Count wake events, not just reports — compare actual motion/tamper wake frequency 

against the assumption you fed the calculator; this is the variable most often underestimated.

• Extrapolate honestly. A fleet that consumes X% of budget in 90 days under representative 

conditions gives you a defensible projection — replace the calculator’s assumptions with your 

measured values for the volume business case.

Eelink’s engineering team supports pilot design, configuration profiles and data interpretation as part 

of ODM and volume evaluation programs.

9. Assumptions and Disclaimer

All figures in this document assume: LTE-M connectivity with adequate coverage, moderate ambient 

temperatures, installation with reasonable GNSS sky view, factory-default sensor thresholds, and 

negligible Emergency-mode usage unless stated. Baseline profiles are defined in Section 4.

Battery life estimates are indicative and cannot be guaranteed. Actual results depend on reporting 

frequency, network quality and coverage, GNSS fix conditions, ambient temperature, motion and 

tamper event frequency, emergency-mode usage and FOTA activity. Eelink publishes the 

estimation model precisely so that customers can adjust assumptions to their own deployment and 

validate against measured pilot data before scaling.

10. About Eelink

Shenzhen Eelink Communication Technology Co., Ltd., founded in 2004, is an ODM manufacturer 

of GPS and IoT tracking hardware serving customers in 100+ countries. R&D is based in Shenzhen, 

with dual manufacturing sites in Yibin, China and Haiphong, Vietnam providing 500,000+ 

units/month combined capacity for supply chain resilience, operating under ISO 9001, ISO 14001, 

IATF 16949 and ISO 45001 quality systems.

GPT12-X Ultra product page:  www.eelinktech.com/gpt12-x-ultra-lte-m-nb-iot-asset-tracker/

Sales and engineering inquiries:  info@eelinktech.com  ·  www.eelinktech.com/contact-us/
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www.eelinktech.com    ·    Page 6


