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Wi-Fi 7 | In-vehicle Access Point
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5G and Vertical Industries (2015)

2G → 3G → 4G: rate 

4G → 5G: rate, reliability, latency, density



03 May 2024 | Halim Yanıkömeroğlu | 6G Non-Terrestrial Networks Lab | Carleton University | Ottawa, Canada                                                                   Page 10

SUMMITS’24  

ITS: Connectivity Perspective & Vision 

5G and Vertical Industries (2015)

2G → 3G → 4G: rate 

4G → 5G: rate, reliability, latency, density

Failed predictions

• Adoption of vertical paradigms 

• Non-ICT related barriers

• Coverage

• Hype



03 May 2024 | Halim Yanıkömeroğlu | 6G Non-Terrestrial Networks Lab | Carleton University | Ottawa, Canada                                                                   Page 11

SUMMITS’24  

ITS: Connectivity Perspective & Vision 

 

6G Timeline



03 May 2024 | Halim Yanıkömeroğlu | 6G Non-Terrestrial Networks Lab | Carleton University | Ottawa, Canada                                                                   Page 12

SUMMITS’24  

ITS: Connectivity Perspective & Vision 

 



03 May 2024 | Halim Yanıkömeroğlu | 6G Non-Terrestrial Networks Lab | Carleton University | Ottawa, Canada                                                                   Page 13

SUMMITS’24  

ITS: Connectivity Perspective & Vision 

2G → 3G → 4G: rate 

4G → 5G: rate, reliability, latency, density

5G → 6G: rate, reliability, latency, density,

  coverage (NTN), sensing, AI
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HAPS: High Altitude Platform Station  →  HIBS 
HAPS: “A station on an object at an altitude of 

20 to 50 km and at a specified, nominal, 

fixed point relative to the Earth“ (ITU Radio 

Regulations, Article 1.66A).

Zephry (Airbus)

Stratobus (Thales)

Loon (Alphabet)

HIBS: HAPS as an IMT (International Mobile 

Telecommunications) Base Station

HIBS altitude: 18-25 km (WRC-23)
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Terrestrial BSs + HAPS BSs in Urban/Suburban Areas 
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Terrestrial BSs + HAPS BSs in Urban/Suburban Areas 

Connectivity

Edge

Data centre

Resilient | sustainable

Surveillance | monitoring

Sensing

Localization | positioning | navigation

-- and more  
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Edge Computing @ HAPS

Terrestrial ITS

Aerial ITS

Control plane → HAPS

User plane

• User-specific data → RSU

• Common data → HAPS 

    (for one-shot aggregation) 

Q. Ren, O. Abbasi, G. Karabulut Kurt, H. Yanikomeroglu, J. Chen, “Caching and computation offloading in high altitude platform 

station (HAPS) assisted intelligent transportation systems”, IEEE Transactions on Wireless Communications, Nov. 2022.

Q. Ren, O. Abbasi, G. Karabulut Kurt, H. Yanikomeroglu, J. Chen, “Handoff-aware distributed computing in high altitude platform 

station (HAPS)-assisted vehicular networks”, IEEE Transactions on Wireless Communications, Dec. 2023. [YouTube]
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HAPS for 3D Aerial Highways

N. Cherif, W. Jaafar, H. Yanikomeroglu, A. Yongacoglu, “3D Aerial highways: The key enabler of the retail 

industry transformation”, IEEE Communications Magazine, Sep 2021.

G. Karabulut Kurt, H. Yanikomeroglu, “Communication, computing, caching, and sensing for next generation 

aerial delivery networks: Using a high-altitude platform station as an enabling technology ”, IEEE Vehicular 

Technology Magazine, Sep 2021. 

UAV Traffic Management

(UTM)
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HAPS Constellation for Intelligent Transportation Systems

W. Jaafar, H. Yanikomeroglu, “HAPS-ITS: Enabling future ITS services in trans-continental highways”, 

IEEE Communications Magazine, Oct 2022.
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NTN (Non-Terrestrial Networks): 6G and Beyond

Halim Yanikomeroglu

15–16 May 2024 
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