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Why VRAN? vr

| Virtualized RAN (VRAN) centralizes softwarized radio access points
(RAPs!) into commodity general-purpose computing infrastructure.
® Advantage 1: Statistical multiplexing gains from resource pooling (via centralization)
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1Base Transceiver Station (BTS) in 2G, NodeB in 3G, enhanced NodeB (eNB) in 4G, next-generation NodeB (gNB) in 5G, etc.
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The resource orchestration problem vrAin

Resource
Assignment

Load

(fPU Cost

Time Time

Resource assignment depends on many factors such as...

Channel CPU
Conditions Platform functional split

User Demand

© NEC Laboratories Europe 2019 \Orchestrating a brighter world  [NJEEQC




ail SCROWTH ;7;?}:’;‘
The resource orchestration problem vrAin
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The problem is far from trivial vrAin
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The problem is far from trivial vrAin
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The problem is far from trivial vrAin

Performance Is a very complex function of
the contexts and the resource assignment
-> Deep Learning
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vrAln: Al based vVRAN resource controller vrAin
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vrAln: Challenges and Solutions vrAin
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vrAln: Challenges and Solutions vrAin
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vrAln: Challenges and Solutions vrAin
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Evaluation results: Unlimited Resources VvrAin

Scenario 1

« Unlimited CPU resources
 One virtual Base Station

Objective:
* Minimize the costs while satisfying the QoS
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Evaluation results: Unlimited Resources vrAin
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Evaluation results: Limited Resources VvrAin

Scenario 2

« Limited CPU resources (one core)
« Two virtual Base Station

Objective:
« Maximize the performance of both virtual BSs
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Evaluation results: Limited Resources vrAin
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Conclusions vrAin

 The performance of a virtual BS is a very complex function of the
contexts and the resource assignment, motivating the use of Deep
Learning.

 We solve the problem using a novel combination of Sparse
Autoencoders, a Reinforcement Learning algorithm and a Neural
Network Classifier.

« Our solution minimizes the costs with unlimited resources and
maximizes the performance with limited resources. With respect to
state-of-the-art solutions, vrAln achieves...

« CPU savings ~30% with unlimited resources.
« Throughput increase ~25% per virtual Base Station.

* We trained our models with real data and implemented a proof-of-
concept of the solution.
« Dataset in https://github.com/agsaaved/vrain
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Integration of vrAln into O-RAN vrAin
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Reward function vrAin

Decoding Error Probability
Empirically computed by sampling every
subframe (UL) or via HARQ

r(x,a) ZP szz, <
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