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Cellular Internet of Things (IoT) Technologies

Schedule 2022
September 16 – 9:00hs

Introduction – motivation  
IoT applications and challenges

IoT proprietary and/or licensed solutions

September 30 – 9:00 hs

OFDM 
OFDM system - Discrete model – Spectral efficiency – Characteristics

OFDM Sensitivity to synchronization errors.  

Downlink time and CFO synchronization

October 14 – 9:00 hs

3GPP LTE Characteristics 
Network architecture

LTE layer functions

Physical channel characteristics

Congestion control and power efficiency
October 28 – 9:00 hs

NB-IoT basics  
Physical Layer numerology - Design principles 
DL and UL Physical Channels and Signals
November 11 – 9:00 hs

NB-IoT layers 

NB-IoT layer functions: PDCP, RLC, and MAC

Congestion control: ACB and EAB

Power efficiency: PSM, I-DRX, C-DX
November 25 – 9:00 hs

NB-IoT Idle and Connected Mode Procedures 
Idle Mode
Connected Mode
December 9 – 9:00 hs

NB-IoT DL synchronization methods  
System model - Cell search

Timing and frequency acquisition  


NB-IoT UL synchronization 
NPRACH preamble design

NPRACH estimation methods 1 and 2

NB-IoT in ISM bands 
Characteristics - Alternatives for NB-IoT
Laboratories

There will be at least 4 demonstrative (self-contained) laboratories that address the use of a specific NB-IoT transceiver in terms of performance (coverture, consumption, latency, and rate). 

After the first classes a laboratory guide and a specific schedule for the contents of the laboratories will be provided.
Schedule
November 14 – 9:00 hs: group 1 / 14:00 hs: group 2

Laboratory 1: Speed test



Measurement of the speed performance of the NB-IoT link.

Client and server configuration. Uplink – downlink analysis.

Laboratory 2: Latency test



Determination of the transmission delay of the NB-IoT link.

Uplink performance.

November 28 – 9:00 hs: group 1 / 14:00 hs: group 2
Laboratory 3: Range test



Getting RSRP and RSRQ downlink parameters.



Effects of increasing the coverage.

Laboratory 4: Energy consumption test

Analysis of NB-IoT modem power consumption.

          Uplink – downlink analysis.
Group 1:
Defined according to attendees 
Group 2:

Defined according to attendees
Evaluation

The evaluation will be oriented to the study (through simulation in Matlab or Simulink) of different aspects of NB-IoT. The thematic alternatives contemplate aspects of synchronism, detection - estimation and handling of interferences.

The study will require a final report and respect a delivery date.
The final grade will have the following components: 
· Study work: 65% 

· Laboratories: 25% 

· Classroom participation: 10%
A meeting to coordinate topics for the final Study work will be held in (approx.) December 3, 9:00 hs
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