本實驗室的研究主要是5G/6G行動通訊網路、車聯網、物聯網和行動邊緣計算的智慧型通訊網路協定設計和相關網路應用與服務。2024/8入學研究生五個主要研究主題和方向如下:

1) 結合行動邊緣計算(Multi-access Edge Computing)的5G/6G電動車車載網路(Electrical Vehicles’ Vehicular Network)的小蜂窩/基地台(Small Cell/Base Station)的傳送資料卸載技術。

2) 下世代extreme high throughput Wi Fi 通訊協定IEEE 802.11be (Wi Fi 7)。

3) 運用Google之QUICK UDP Internet Connection (QUIC)網路協定之以行動邊緣計算(Multi-access Edge Computing) 為基礎的5G/6G行動通訊網路multi-flow視訊串流技術。

4) 使用Non-orthogonal Multiple Access (NOMA) 通訊技術在5G/6G行動通訊網路上的群播/廣播式車載多媒體視訊串流服務的無線電通訊資源分配機置。
5) 以行動邊緣計算(Multi-access Edge Computing)為基礎的5G/6G電動自駕車車隊(Electrical Autonomous vehicles’ platoon)通訊資源分配技術。 
This lab focuses on the research of network protocol design and applications/services for the next generation wireless mobile networks, i.e., 5G/6G cellular networks and Multiaccess Edge Computing (MEC) architecture. The theme of the concentrated research is “Smart Technologies for Ubiquitous/Pervasive Computing and Communication over the 5G/6G of the Next Generation Wireless Mobile Networks”. Five main research topics for the 2023/8’s graduate students are as follows: 
1) Multi-access Edge Computing (MEC) -based Small Cell’s Network Data Traffic Offloading techniques for electrical vehicles over the 5G/6G cellular Network:

It tries to propose the MEC-based V2I, k-hop V2V and k-hop V2V2I small cell’s network data traffic offloading methods using the side link communication technique of the 5G/6G cellular network for electrical vehicles. 
2) Multi-link transmission protocols for the next generation Wi Fi network IEEE 802.11be (Wi Fi 7).
3) MEC-based multi-flow video streaming techniques over 5G/6G cellular network using Google-proposed QUICK UDP Internet Connection (QUIC) network protocol.

4) Non-orthogonal Multiple Access (NOMA) -based Evolved Multicast Broadcast Multimedia Service (eMBMS) in the 5G/6G NR C-V2X networking environment:

It will concentrate on the NOMA-based eMBMS’s resource allocation schemes for providing multicast/broadcast video streaming services in 5G/6G NR C-V2X networks.
5) MEC-based 5G/6G NR C-V2X (Cellular-based Vehicle to Infrastructure/Vehicle) electrical autonomous vehicles’ intra-/inter-platoon communication technologies and applications: 

It plans to propose some resource allocation schemes for electrical autonomous vehicles’ platoon-based V2I (Vehicle-to-Infrastructure) and V2V (Vehicle-to-Vehicle) communication, control schemes for autonomous vehicles’ platoon formation, group handover control schemes, etc.,  over the MEC-based NR C-V2X networking environment.
In addition to the training of the R&D capability that concentrates on the aforementioned research topics, to have the practical training on the software development capability, each student will have the chance to continuously develop and/or maintain (i) Google-Android/iPhone-iOS APPs and (ii) the web system/server of the lab’s「文史脈流行動數位文化資產導覽服務平台」: 文創2.0 - 文史/觀光/資通訊整合應用服務平台 (http://deh.csie.ncku.edu.tw) for either desktops or handheld devices using Chrome. In this way, students can get the programming skill of iOS and/or Android, web programming and database processing for their future career.
