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Edge Intelligence (EI)
Time-Sensitive Networking (TSN)
Fog/Edge Computing
Software-Defined Networking (SDN)
Internet of Things (loT)

Wireless Network Communications
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5G and Next-Generatlon Mobile Networks
Software-Defined Networking (SDN)

Fog/Edge Computing

Internet of Things (loT)
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Ultra Low Latency Realization in 5G

In order to realize the latency of several ms, new technology will be required.

- Cloud Servers

Core Network
/ Internet

“Push everything to the edge of
network for low latency”

Cloud Computing Fog Computing

- Centralized pooling - Close to the edge

-6Eff|C|ent resource utilization - Low latency Nove@@@%{&)& )\)),
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Fog-Radio Access Network (F-RAN)

E E E E Cloud Servers

Femtocell Base Station

*Equipment in the RAN .

— responsible for both
communication
(protocol/signaling) and (RRH) <
application services (data — Backbone Link
processing and storage) <> InterFNLink

F-RAN Node (FN)

“‘” Remote Radio Head

Femtocell
Gateway

— can communicate with
each other directly via
existing or advanced
network technologies



How F-RAN Works

Reduce Communication Delay
 WAN latency is hard to improve
* Some applications require bulk processing data for computing-intensive tasks
(e.g., real-time video analytics )

devices

Reduce Computing Delay
* Distribute computing-intensive tasks to
multiple edge nodes

Marco-
eNodeB
Cloud Servers
Edee Core Network Amazon EC2 US-East (41 ms)
g /Internet Amazon EC2 US-West (120 ms)

Amazon EC2 EU (190ms)
Amazon EC2 Asia (320ms)

End-to-End Latency Measurement by CMU from a Youtube client 7T ‘{’ z
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Software-Defined Networking (SDN)

R OPEN NETWORKING
B  FOUNDATION

SDN is an emerging network architecture

O Decoupling of control and data planes Management Plane:
Logically-centralized control

O Directly Programmable network

O Logically centralizing network intelligence

Control Plane: Distributed algorithms (i.e., OSPF)



Research Issues in SDN

Controller Scalability

Network update

Traffic Management

) a) Current State b) Target State
Security @) (b) Targ
Network update example ,, p;;nysus
Middleboxes
Scheduler ? ? 7

Flow A s
Flow B
Flow C =

(a) Before State (a) After State | :
. (i 8 R v,
Traffic management example |, ,.4er e



SDN Hybrid Transmission Platform:

Trafflc Load Balancmg

Technical Features

2 Hybrid transmissions

Wired and wireless links

? Traffic load balancing

PR Multipath routing
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