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Agenda

▪ Introduction to 5G with vRAN

▪ vRAN ecosystem enabling with Intel® FlexRAN™ Technology

▪ Intel® FlexRAN™ Technology Overview

▪ Intel® vRAN Boost Introduction

▪ Getting Started 

▪ Setup Guide

▪ Test Application Demo



Document Number: 786771Network and Edge Group (NEX) 3

NETWORK TRANSFORMATION:  FUNDAMENTAL TO 5G

LEGACY
MODERN, 

CLOUD-READY

NEXT GENERATION

NETWORKS

Custom

Proprietary

Hardware Defined

Software Defined

Open Platforms

Virtualized Containers

Network Slicing

Analytics Core to Edge

Visual Cloud

NFV + SDN

Orchestration

Analytics

Cloud 
Native

Cloudification 
brings:
• Intelligence where 

you need it

• Flexibility and agility 

• Single scalable 
architecture

• New services

5G
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4

E N A B L I N G  A L L  R A N  D E P L O Y M E N T  M O D E L S
D I S T R I B U T E D  A N D  C E N T R A L I Z E D ,  V I R T U A L I Z E D ,  M A C R O  &  S M A L L  C E L L    

IPS/IDS

E D G EA C C E S S

Radio Heads

Network Slicing
Small Cell  

Distributed RAN

Network Slicing

Multi-Access Edge Computing

Virtualized RAN

D E M A N D  F O R  C L O U D - L I K E  I N N O V A T I O ND E M A N D  F O R  B R O A D  R A N G E  O F  D E P L O Y M E N T S

Future Radio Access Networks will be based 

on a wide range of solutions deployments  -

one size no longer fits all

Continued 4G & 5G traffic growth require 

significant increase in RAN capacity –

maximize existing investments 

Evolution to Cloud Platforms provide 

opportunity for cloud-like innovation: 

flexibility, scale & new revenue models 
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v R A NC U S T O M  R A N

vRAN AND OPEN RAN

S Y S T E M  P L A T F O R M  A R C H I T E C T U R E O P E N  R A N

O-RU

O-DU

NFVI Platform

Multi-RAT CU Protocol Stack

RAN Intelligent Controller near-RT

Orchestration & Automation 

Proprietary and customized solutions by 
TEMs

Implementation of technologies leveraging 
server based architecture and software to 

perform traditional RAN function 

Standardized Interfaces - Set of 
specifications defining interfaces 

between radio and base station RAN

Integration, apps

Custom ASICs

Integrated appliances

5G Services

Infrastructure Software 
(orchestration, management)

VNF software (vRAN, vCore)

Server with standard Si

5
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6
P l a t f o r m / C o m p u t e  v s  S i t e  E x a m p l e

/  Xeon-EE (with vRAN Boost)
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ORAN FUNCTIONAL SPLIT

Layer 1 functionality between O-DU and O-RU 
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FlexRAN™ OVERVIEW

F l e x R A N ™ i s  a  s o f t w a r e  r e f e r e n c e  a r c h i t e c t u r e  t h a t  e n a b l e s  c u s t o m e r s  t o  
b u i l d  4 G / 5 G  R A N  o n  I n t e l ®  a r c h i t e c t u r e ,  i n c l u d i n g  c l o u d - n a t i v e  a n d  f u l l y  

v i r t u a l i z e d .

F l e x R A N ™ T a r g e t  S e g m e n t s

E n g a g e m e n t  M o d e l

M a r k e t  O b j e c t i v e

Broad RAN use cases: Indoor to Macro, Cloud to Distributed RAN and Rural.

License agreement for use on Intel Silicon. Customers use the software as 
BKM and/or in products. 

Enable the non-custom RAN ecosystem. 
Foster new RAN markets. 

8
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ECOSYSTEM ENABLING MODEL BASED ON FlexRAN™

3rd Party SW 

I n t e l  
F l e xR A N

Server Platforms

Intel® Xeon® -D + AIC 
- or -

Intel® Xeon® -SP EE 
w/ Intel® vRAN Boost

v R A N
S O L U T I O N S

L1 (PHY) 4G / 5G

L2 / L3 (Stack) 4G/ 5G

OEM/TEM/SI 
vRAN Solution (BBU on COTS 

Server & SW, RF and RRU)

P L A T F O R M S R E F E R E N C E  S / W
O P T I M I Z E D  O N  I A C O M M E R C I A L  P R O D U C T

Customer SW
(L1-L3)

RRU
(3rd Party or TEM)

Intel collaborates with and fosters an ecosystem to accelerate the development of vRAN solutions 

E N T E R P R I S E S

S E R V I C E

P R O V I D E R S

IA
+

TIP / 
FPGA +
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INTEL® F lexRAN™ ARCHITECTURE
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DPDK AND BBDEV POOL MODE DRIVER (PMD)
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Intel®  vRAN Boost

Intel® vRAN 
Boost

ACC100

Intel®  vRAN Boost
(ACC200)

- vs -

Previous Gen AIC 
(ACC100)
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Getting Started 
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Setup Ingredients

▪ Intel RDC only

▪ FlexRAN™ Software Release Announcement (Document Number: 
645964)

▪ Main packages needed:

• FlexRAN™ Software Reference Solution

• DPDK Patch

https://www.intel.com/content/www/us/en/secure/content-details/645964/content-details.html
https://www.intel.com/content/www/us/en/secure/content-details/645964/content-details.html
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Setup Guide

▪ Install FlexRAN™ SDK

• Refer to the RefPhy Doxygen Documentation (Document number: 603577)

• Compilation steps are under Section 4.1

Take note of the dependencies

• Dependencies:

• Toolkit - OneAPI [ICX compiler] <Based on the FlexRAN version, refer to compilation chapter>

• Development kit – DPDK + dpdk-kmods <Based on the FlexRAN version, refer to compilation chapter>

• Tools - pf-bb-config <latest>

https://www.intel.com/content/www/us/en/secure/content-details/603577/content-details.html
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Initialize and Test Intel® vRAN Boost with 
BBDev (1/4)

1. Get the PCI address of vRAN boost

2. Setup environment
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Initialize and Test Intel® vRAN Boost with 
BBDev (2/4)
3. Bind PF device to vfio-pci
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Initialize and Test Intel® vRAN Boost with 
BBDev (3/4)
4. Create VF device
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Initialize and Test Intel® vRAN Boost with 
BBDev (4/4)

5. Configure queues for accelerator with VF mode
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Test Applications
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Test-BBDev

▪ Running validation for a single code block

https://doc.dpdk.org/guides/tools/testbbdev.html

https://doc.dpdk.org/guides/tools/testbbdev.html
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Test-BBDev

Section 1 - Check for the PCIe address 
for the FEC accelerator.

Section 2 - Check for the current 
vector file. This is essential when 
multiple test vectors are run.

Section 3 - Check that the number of 
queues mentioned here match with the 
ones during configuration.

Section 4 - Check for Test Result

1

2

3

4
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BBDevApp

▪ Run configured 5G workload for performance test

$ cd $FLEXRAN_SRC/bin/nr5g/gnb/bbdevapp

$ ./run.sh

NOTE: Change bbdev_cfg.xml based on test criteria.

• Set DPDK Baseband Device of the HW accelerator with the value of ACC_PCI_ADDR_VF0 or 
ACC_PCI_ADDR_VF1.

• Set DPDK IOVA Mode based on device type.

• Make sure DPDK BBDev FEC is set to use HW acceleration.
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BBDevApp - Performance Measurement
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Cloud-Native Use Cases
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Containerized Environment
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Reference Setup - Timer Mode
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Reference Setup - xRAN Mode
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Reference

▪ FlexRAN™ Reference Architecture for Wireless Access

https://www.intel.com/content/www/us/en/developer/topic-technology/edge-
5g/tools/flexran.html

https://www.intel.com/content/www/us/en/developer/topic-technology/edge-5g/tools/flexran.html
https://www.intel.com/content/www/us/en/developer/topic-technology/edge-5g/tools/flexran.html
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