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TRANSFORMING THE NETWORK END-TO-END
ONE ARCHITECTURE ACROSS THE NETWORK, FROM DEVICE TO CLOUD
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LTE Radio Access VNF Architecture

Functionality of LTE eNodeB LTE eNodeB Decomposed to VNFs

L3: Packet Processing, GTP,
IP/UDP, Cipher and integrity

Non-Real-time L3 functionality
grouped together in single VNF

Latency

L2: Real Time Resource
Scheduling and Packet
Framing, HARQ

Latency >
Real Time
. ; ; Components Deployed
L1: Real Time Signal o
Processing
~ L1 & L2 Can be integrated into single VNF or Separate
~ VNFs but generally deployed together
<1ms Latency ~ ~
L1 Lower functionality can be
L1 Lower optionally moved to Front End HW
- - Accelerator or Integrated into RRH -
RF Radio RF Radio Reduce Front Haul BW Requirements
()
(A (8
K ((A)) © ((/{)) © Multiple Cells now serviced by
/{ A VNF to achieve pooling gains

* High Level functional splits shown, other splits possible within functional layers shown
* Data Plane only, not considering Control Plane




Deployment Architecture Examples
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FlexRAN SW Introduction

FlexRAN Task Controller Platf Servi
FlexRAN SDK (Task orientated SW atform Services

i B Architecture for task ’@) DPDK
distribution across cores) e

Infrastructure optimized for IA instruction set)

Test MAC
Test App
Unit Tests
Radio Mode
Testing

Intel® CPUs (e Intel® Network Cards Acceleration Options

Intel® Xeon® Scalable [ Intel® Gigabit Ethernet Altera® FPGA ﬂ
_

PI'OCGSSOI'S, Controller Intel® QAT
Intel® Xeon® Processor D Famil

FlexRAN Reference Solution for Wireless Access
Consists of HW and SW building blocks for Virtualized LTE & 5G NR VNF solutions
on Intel Architecture

Separate SDK for Multi Access Edge Computing : Intel® Network Edge Virtualization (NEV) SDK Intel, the Intel logo are trademarks of Intel Corporation or its subsidiaries in the U.S. and/or other countries. intel‘
*Other names and brands may be claimed as the property of others.


https://networkbuilders.intel.com/network-technologies/nev

FLEXRAN 4G LTE L1 Flow Diagram — Data Channels
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Diagram shows Data Channels only as example, full reference pipeline
available including control channels.

For full list of features see FlexRAN Release Notes

5GNR in development i@ l

Offloaded to Offloaded to front
| |

- Optimized SW lookaside FPGA end FPGA



End to End Demonstration Setup (2018)
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See: https://builders.intel.com/blog/5g-use-cases-intel-innovation-5g-world-london/

C1 THELINUXFOUNDATION



https://builders.intel.com/blog/5g-use-cases-intel-innovation-5g-world-london/

Reference Information

 For More Information:
- FlexRAN: https://software.intel.com/en-us/search/site/language/en?query=flexran
- Network: https://software.intel.com/en-us/networking

* Overview of FlexRAN video

- https://software.intel.com/en-us/videos/an-overview-of-flexran-sw-wireless-access-
solutions

* Intel® Network Builders
- https://networkbuilders.intel.com/
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https://software.intel.com/en-us/search/site/language/en?query=flexran
https://software.intel.com/en-us/networking
https://software.intel.com/en-us/videos/an-overview-of-flexran-sw-wireless-access-solutions
https://networkbuilders.intel.com/

Legal notices and disclaimers

Intel technologies’ features and benefits depend on system configuration and may require enabled hardware, software or service activation. Learn more at
intel.com, or from the OEM or retailer.

No computer system can be absolutely secure.

Tests document performance of components on a particular test, in specific systems. Differences in hardware, software, or configuration will affect actual
performance. Consult other sources of information to evaluate performance as you consider your purchase. For more complete information about
performance and benchmark results, visit http://www.intel.com/performance.

Cost reduction scenarios described are intended as examples of how a given Intel-based product, in the specified circumstances and configurations, may
affect future costs and provide cost savings. Circumstances will vary. Intel does not guarantee any costs or cost reduction.

This document contains information on products, services and/or processes in development. All information provided here is subject to change without
notice. Contact your Intel representative to obtain the latest forecast, schedule, specifications and roadmaps.

Statements in this document that refer to Intel's plans and expectations for the quarter, the year, and the future, are forward-looking statements that
involve a number of risks and uncertainties. A detailed discussion of the factors that could affect Intel's results and plans is included in Intel's SEC filings,
including the annual report on Form 10-K.

The products described may contain design defects or errors known as errata which may cause the product to deviate from published specifications.
Current characterized errata are available on request.

No license (express or implied, by estoppel or otherwise) to any intellectual property rights is granted by this document.

Intel does not control or audit third-party benchmark data or the web sites referenced in this document. You should visit the referenced web site and
confirm whether referenced data are accurate.

Intel, the Intel logo, Intel Xeon, the Intel. Experience What's Inside logo, and Intel. Experience What's Inside are trademarks of Intel Corporation in the
United States and other countries.

*Other names and brands may be claimed as the property of others.
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http://www.intel.com/performance
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