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The RAN virtualization, illusion or reality

* RAN Characteristics
» Very high CAPEX
* Very high OPEX
))> » Critical for wireless KPI
* Linked to the backhaul
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The virtualized RAN architecture
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Why the RAN virtualization ?

4G/5G Dual Connectivity

Offer the best of 4G/5G networks Pe sosa
to ensure 5G KPI from day 1 )

virtualization

Latency

Transport efficiency

Pooling
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loT UE induce a high signalization vs traffic
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5G Slicing

"dynamic" deployment of end to end network components,
allowing fast deployments of new services

The virtualization is
the key enabler

Without RAN slicing,
no E2E slicing

Multiple Access Edge Computing

Reduce the latency between the UE and contents
Establish a link between the RAN and contents

The virtualization is
a key enabler

The latency reduction
is essential to the QoE
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Virtualized RAN trial in Poland principles

VRAN field trial objectives
. Confront the vRAN architecture to the field
. Transport architecture
. LTE features
. LTE performances
. Evaluate impacts of the virtualization on operations

. Upgrades
. Maintenances
. Green

. Investigate QoE enablers linked to MEC

VRAN trial architecture
. A virtualized infrastructure designed by Orange
. A vBBU and iRRH designed by Altiostar
. 2 indoor small cells
. 2 outdoor eNB
. A full integration into the Orange Poland network
. Commercial transport
. Commercial EPC
. Handover between vRAN and legacy RAN

VRAN - Trial Architecture
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Virtualized RAN trial in Poland results

VRAN architecture VRAN on a NGPoP
* The vRAN architecture is compatible with a Metropolitan » 26 days of live traffic in the field; 48 days in the Orange
NGPOP deployment Campus Daily field traffic: 14/12/2016
* The maximum latency between the radio site and the g AU —OLPO A0 —OL Dot vl D)
Metropolitan NGPoP is validated High Traffic o Mo s ot
» The Midhaul interface is robust enough for a commercial
Vi d KPI
deployment, but the latency shall be guaranteed through ery goo
a new transport solution Compatible with LTE
Advanced features ) S5, @& &&@& FEXEELEXLLE XL IR R
The virtualization challenge Multiple Access Edge Computing
« OpenStack and the vVRAN design is still a challenge * MEC features proposed by Altiostar provide QoE gains
« The installation and operations of OpenStack are not + The TCP optimization feature is functionally available
yet at a telco carrier grade level P S
+ The design of a VRAN network in a NGPoP induces a e " ﬁ
full redesign of the RAN ’ ? §

Orange shall develop virtualization skills

» The transparent caching provide significant gains
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The virtualized RAN or the flexible RAN

Orange is pushing the Midhaul standardization at the 3GPP
for 4G and 5G RAN

Benefits of the Midhaul standardization

* OPEX reduction by simplifying the tool chain Midhaul
interface
Legends
+ Supplier flexibility . -
* A standardized Midhaul interface is the tool to unlock the low
BBU and the vBBU e
» This will offer the possibility to connect a low BBU from vendor e B iock-in
A to a vBBU from vendor B 2
E ey
‘E new
= vendor
possible

Midhaul interoperable interface =>
new player entrance possible at both
RRH and vBBU levels
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Conclusions

* The 4G & 5G RAN virtualization is now feasible and will be deployed
in the context of the 5G deployment

5G KPI QoE Slicing

loT Flexibility

A full carrier grade vVRAN network is now feasible as demonstrated by
Altiostar, but the full network integration is still a challenge

Security Orchestrator Transport

« The RAN virtualization induce huge impacts on skills, tools, process
and supplier relationships

Training Organization Contracts
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