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Course overview
1. An eight-chapter, hands-on 5G system-engineering course - roughly 16 hours (about 2 hours per chapter).
1. Every chapter follows the same flow: Slides (rendered PowerPoint plus an interactive animation, narrated by the AI tutor), then a Quiz, then a runnable Experiment.
1. Each experiment runs a real robot test suite on the Studio Tester against Studio Core - all execution stays on the Tester and Core; nothing runs on the student's machine.
1. Totals: 325 narrated slides, 8 quizzes (40 multiple-choice questions), and 8 runnable labs.
Table of contents
	#
	Chapter
	Slides
	Quiz
	Lab (runs on Studio Tester)

	1
	Foundations
	41
	5 Q
	Lab E1.1 - Registration topology  access/01_registration.robot

	2
	5G Fundamentals
	45
	5 Q
	Lab E2.1 - 5G-AKA authentication  access/06_authentication.robot

	3
	BSS / OSS
	43
	5 Q
	Lab E3.1 - Converged charging (CHF)  policy_charging/22_charging.robot

	4
	5G Core
	41
	5 Q
	Lab E4.1 - PDU session establishment  session/02_pdu_session.robot

	5
	O-RAN
	39
	5 Q
	Lab E5.1 - NG Setup (gNB to core)  access/05_ng_setup.robot

	6
	Call Flows
	38
	5 Q
	Lab E6.1 - N2 inter-gNB handover  mobility/12_handover.robot

	7
	RF, KPIs & Drive Test
	40
	5 Q
	Lab E7.1 - Traffic & QoS / KPI validation  traffic/07_traffic.robot

	8
	Hands-On Lab
	38
	5 Q
	Lab E8.1 - End-to-end multi-UE system test  diagnostics/04_stress.robot


Chapter details
Chapter 1 - Foundations
Topics: Why applications drive innovation, the 1G to 5G evolution, the baseband, and the standards bodies that shape mobile.
Slides: 41 narrated slides, then the interactive animation.
Quiz: 5 multiple-choice questions with explanations.
Lab E1.1 - Registration topology: Drive a single registration and confirm every expected Network Function is registered and the UE reaches REGISTERED - the “hello world” of a 5G core. [access/01_registration.robot]
Chapter 2 - 5G Fundamentals
Topics: PLMN, tracking areas, SIM and security, identities (SUPI / SUCI / GUTI), network slicing, and the NR components.
Slides: 45 narrated slides, then the interactive animation.
Quiz: 5 multiple-choice questions with explanations.
Lab E2.1 - 5G-AKA authentication: Run the 5G-AKA mutual authentication and key agreement and confirm the security context is established (TS 33.501). [access/06_authentication.robot]
Chapter 3 - BSS / OSS
Topics: Running the business and the network: FCAPS, fulfilment, charging, and slice management.
Slides: 43 narrated slides, then the interactive animation.
Quiz: 5 multiple-choice questions with explanations.
Lab E3.1 - Converged charging (CHF): Exercise the converged charging flow and confirm the CHF produces a charging data record for a session (TS 32.290). [policy_charging/22_charging.robot]
Chapter 4 - 5G Core
Topics: Service-Based Architecture, the network functions, the UPF, cloud-native design, and high availability.
Slides: 41 narrated slides, then the interactive animation.
Quiz: 5 multiple-choice questions with explanations.
Lab E4.1 - PDU session establishment: Establish a default PDU session and confirm the SMF programs the UPF so the UE gets a user-plane tunnel to the data network (TS 23.502). [session/02_pdu_session.robot]
Chapter 5 - O-RAN
Topics: Disaggregation into CU / DU / RU, open interfaces, the RIC, and the SMO and O-Cloud.
Slides: 39 narrated slides, then the interactive animation.
Quiz: 5 multiple-choice questions with explanations.
Lab E5.1 - NG Setup (gNB to core): Run the NGAP NG Setup procedure and confirm the gNB and AMF establish the N2 association (TS 38.413) - the open RAN-to-core interface O-RAN builds on. [access/05_ng_setup.robot]
Chapter 6 - Call Flows
Topics: The end-to-end signalling chain: broadcast, access, registration, PDU session, and handover.
Slides: 38 narrated slides, then the interactive animation.
Quiz: 5 multiple-choice questions with explanations.
Lab E6.1 - N2 inter-gNB handover: Drive an N2-based handover and confirm the UE keeps its session as it moves between gNBs (TS 38.413 §8.4). [mobility/12_handover.robot]
Chapter 7 - RF, KPIs & Drive Test
Topics: Practical: measuring a live network from the outside using COTS phones (MMT COTS).
Slides: 40 narrated slides, then the interactive animation.
Quiz: 5 multiple-choice questions with explanations.
Lab E7.1 - Traffic & QoS / KPI validation: Generate user-plane traffic and validate the QoS flows and 5QI KPIs - the same throughput, latency and quality metrics measured in a drive test. [traffic/07_traffic.robot]
Chapter 8 - Hands-On Lab
Topics: Practical: build, run and test your own 5G SA network end to end (MMT Studio).
Slides: 38 narrated slides, then the interactive animation.
Quiz: 5 multiple-choice questions with explanations.
Lab E8.1 - End-to-end multi-UE system test: Bring up multiple UEs, register them, establish PDU sessions and run traffic at scale - generating the very signals Chapter 7 teaches you to measure. [diagnostics/04_stress.robot]
Assessment
1. Quizzes: 5 questions per chapter, 60% to pass, 15-minute time limit, up to 5 attempts.
1. Labs: a passing robot run on the Studio Tester is the deliverable for each chapter's experiment.
1. Prerequisites: a modern web browser for the slides and animations. Chapters 7-8 need the Studio runtime (Studio Core + Tester) running.
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