Network Slicing with Network
Coding: An Optimal Approach for
Resource Allocation

Motivation Methodology

50 Use cases: serve applications with varying requirements.  Un-coded slice implementation: Selective Repeat ARQ (SR-ARQ).
« Sustainable cities: Aim for a net zero footprint (Aveiro Tech City Living Lab). « Coded slice implementation: Random Linear Network Coding (RLNC).
 Requires optimal resource utilization while preserving resources. « Apriori Forward Erasure Correction (FEC)
 Feedback-based additional repair packets.
+ Network Slicing: Split * Follows coding-aware acknowledgment scheme.

network resources to virtual
networks tailored for specific

applications. Simulation Setting and Results
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interrupts several packets in transit.
(In-Order) Delivery Delay: Number of time slots it takes for an information P P
« RLNC manages the delay-throughput ¢
packet to be delivered (in-order) at the destination. tradeoff and adapt efficient
Throughput: Number of information packets delivered per time slot. Yoo
. . . . C « RLNC completes tasks quickly and
Completion Time: Number of time slots it takes for an application . . N
releases resources for the remaining slices.
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to successfully deliver all information packets.

Malin Results By viewing different

+ Coded slices consistently result in lower in-order delivery delay and completion applications of sustainable cities as
time with fewer allotted channels. different slices, strategically coding

« RLNC achieves URLLC requirements with smaller number of channels. slices helps reach a net zero

« Having at least one RLNC slice improves max throughput by releasing more channels footprint by minimizing

for SR-ARQ slices.
« Can employ a mixed and dynamic slicing scheme with dynamic reallocation.
« Coding Iin at least one slice benefit the whole network!

resource use and maintaining
functionality.
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