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)f NB-loT NTN

NB-loT is « just » LTE with a smaller bandwidth

LT E_wN B LTE-NB Feature LTE NB-loT
. LTE-NB . ) | Another "I Mon-LTE ]
bmgli LTE Band ) Single LTE’BdI'IIj /  Single LTE Band y, i UE bandwidth 1.4 to 20 MHz 180 kHz
DL waveform OFDMA OFDMA
uL SC-FDMA Single-tone / multi-tone
UL subcarrier spacing 15 kHz 15 kHz or 3.75 kHz
L i DL data PDSCH NPDSCH
Inband Mode Guardband Mode Standalone Mode
UL data PUSCH NPUSCH
A . . DL control PDCCH NPDCCH
180 kHz channel -> Fine ressource allocation in o e ——
scarse L/S band Broadcast PacH —
Native compatibility over existing GEO sat Synchronization PSS /858 NPSS /NSSS
|mproved Llnk BUdget Main objective Broadband Ecc)):prlaeitietyow P D

Simpler Modulation with Repetition
SCS 3 75 kHZ PHY repetitions Limited role Fundamental mechanism

Sma“ paCket Opt|mlzation Scheduling Fast, throughput-oriented Coverage / repetition-oriented
. og_oge Mobility Full Reduced
-> High flexibility o — s

https://www.sharetechnote.com/html/Handbook_LTE_NB_LTE.html
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xt of NB-loT NTN

NTN

. NTN R17 work and is commercially aviable
Doppler Pre-compensation

What are the performances and how to improve
performances -> We need tools

, . Simulation :
*Simple propagation Real-time
channel, Link Budget implementation . .
H *Capacity / °Implemept - *Protocol integration *Hardware limitations
Long propagation delay oI anes communication IV *Real-world conditions
principles elhndtells

magnitude impairments *End-to-end validation

*Performance
assessment

Emulation
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How to estimate NB-loT performances on NTN

Simulation Emulation Bench Tests In Orbit Testing
. ViVIRiS < -
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LENA-NB-loT-NTN

Afork of LENA NB-loT modified for NTN
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A powerfull tool to evaluate thousands

of connected devices Validate / Compare LENA-NB-loT- Capacity estimation
Calibration on UESIM and In-Orbit NTN Channel optimization
Testing Evaluate system under load Devices and radio evaluation
o’ [ ]
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c over GEO satellite

Monitoring
machine

TABLE 11
SERVICE UPLINK LATENCY (5) LAB VS ORBIT

Payload [Byte] Link Config Lab [s] Orbit [s]

10

Typical beamn sizer

o 1000 km diameter

Latency strongly variate in function of packet size & link adaptation( coding
rate, repetition).

Results highlight the need for careful channel aware Link adaptation with
In Orbit QoS /resource optimization in GEO satellite NB-loT systems.

"Experimental Evaluation of NB-loT Uplink Limits over GEO satellite", in Proc. Int. Wireless Communications and Mobile Computing Conf. (IWCMC, Shanghai), IEEE, 2026
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on (LA) Algorithms

(a) BLER (b) Throughput (c) Resource
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Channel traces on Kineis GEO NB-loT system from Body- oo on? o TP g o ? o TP og o ?

worn tracker

Performances of our proposed LA schemes

Calibrated LMS SNR time series (GEQ NB-loT, body-shadowing scenario)

Delayed CSl significantly decrease LA scheme

performance.

We proposed H2 : arealistic LA solution, that

: . optimize resource consumption & throughput at the
' same time.

SNR between -10..13 dB /Slow varying channel /

Delayed Information

“Link Adaptation for NB-loT over GEO NTN: A Joint Throughput and Resource Optimization”, (MSWiM, Paris), 2026. Accepted, to appear soon.
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: LENA-NB-NTN

16:16:17.728 +0.006 &

GEY 54 -1 StartRandomAccessProcedureib .
4.83235 58 54 122 SendRaPreambleNb 16:16:17.819

. . - NPDCCH T
1 181 PreambleReceived

54 181 RecvRaResponseNd

16:16:17.833
16:16:20 950 ¥ 3 77.4 NPUS(
5.44035 54 181 DoSendRrcConnectionResumeRequestib

5.72187 1 181 DoSendRrcConnectionResumeNb i
5.99214 1 181 DoSendRrcConnectionResumeCompletedb e ceenne
« LENA-NB-NTN message exchange « Amarisoft UESIM message exchange

Extension to ns-3 LENA-NB frame work to satellite context.
High fidelity simulation

Realistic Satellite system modeling.

Protocol & Performance validation versus Amarisoft UESIM.
Multi ue scenarios : testing link adaptation & resource allocation under
charge.

Simulator is ready to integrate LEQO features.

Validation set up : UESIM Testbed

LENA-NB-NTN : An end to end simulator for NB-loT over GEO validated through experimentation ( Contribution underway )
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DO YOU HAVE
ANY QUESTIONS?
%

info@kineis.com
+33(0)561394700

Thanks!



mailto:info@kineis.com
https://www.youtube.com/channel/UCk9BrOiUxGc89MrmnhGTRpg
https://www.linkedin.com/company/kineis-argos/?viewAsMember=true
https://twitter.com/KineisIoT
https://www.facebook.com/Kineis-1939978179410988
https://www.kineis.com/
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