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Introduction Modeling

< The 5G promise of a complete networked society with | |« 5G network Model
unlimited access to information about anything for anyone = 5G end-to-end service processing
demands key features beyond what the current 4G offers - Service function chain
[1]. - Mapping virtual layer with physical layer
 5G redefines service delivery model and it becomes more * Failure injection | o
vertical industry-oriented[2]. - Simulating failure and failure propagation in different layers of 5G system

_ _ = Qrchestration and management

* 5G or beyond networks should be able to deliver services - Self-healing process|3]: gracefully terminate failed elements and create new ones
that satisfy the requirements, especially resilience - Auto-scaling process[4]: adapt the network deployment according to traffic
requirement of all kind of service. < Metrics:

City = Service latency, Service reliabllity, etc.
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“* Develop a model to estimate or measure the 5G network
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«» Self-healing process with different strategies

= A container-based management and orchestration unit

Current work
= Understand 5G architecture L
= Delimit research scope and choose use cases ‘—’ l Le

- : - - Network Function Availability under different regularly detects the healthiness of network functions and
* Build a model to simulate network service delivery Self-healing Strat)égies thgir co}rlnponents. In case of failure, they will be terminated,
m Theoretical Result = CPN tool Simulation = Python Simpy Simulation and new ones will be created.
Expected work 99.9995% = We define the availﬁiiizF?]Lrt'ﬁtxgnrmkefunction | as:
= Verify if service requirements are met 99 9990% A network function is up oy whemt s repli
p only when the component's replicas
= Generalize the model to simulate all use cases N are greater than the desired number. o

= Optimize facilities installation and network configuration " We compare theoretica| results based on the Reliability
16.99500% bloc diagram with simulation results based on the model in
CPN tools. The comparison shows a good prospect to use
00.9975% Petri Net to describe 5G network. Due to the constraints in
. Directe Self-Healing 2 sec detection 5 sec detection 10 sec detection CPN tools, we use Simpy framework to complete the model

SG SyS t e m A r C h I tect u re _ whose result is much closer to the theoretical result.

“ Auto-scaling process based on resource utilization strategy
End-to-End perspective = The management and orchestration unit may Service latency on VNF processing
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also change the network functions and their

1. Integration of a network service. components’ scale according to the packet traffic.
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2. Placement flexibility of Network functions blur network boundary. One common way Is to detect resource utilization. A~ £
desired resource usage rate is set as a reference. g
@ When the resource utilization is higher than the 4002
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Horizontal integration for 5G End-to-End network resources when this happens, and new component replicas 0 : -
are added to this VNF which gradually reduces the Time (se) Expected resource Utilization rate = 50%

service latency and resource utilization rate.

Future Work

“* A case study on multiple management in case of network failure will be carried out on

Multilayer perspective
1. NFV and SDN Improves network performance.

2. New challenges in orchestration and management.

Operation Operation level
il ossiBSS ,

! i ! Network service : T
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