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5G Market Perspective
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5G and the Global Market

A Commercial and roll out challengesiew use cases

A Multiple radio, base station and core network configurations to meet diverse
use cases

A 5G performance requirements drive new architectures

A Radio Access Network dominated by purpbsélt systems with
virtualized/containerized technologies near the core
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Global mobile traffic
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2018 28 EBimth
2025 130EBMmth

Unigue mobile broadband
subscribers

2019 8 bn
2025 9bn

loT connectivity
2019: 7.5 bn
2025: 25 bn

Source: Ericsson Mobility Report aRdThink
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5G Broad Use CaseBriving Promises and Requirements

Massive Machine

Type
Communications

(mMMTQ

p

Lighting & road
sign control

Smart waste
management

Asset tracking

Structure &
environmental
monitoring
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Ultra Reliable Low
Latency
Communications

Low complexity

Limited comms requirements
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Ultra-high density
1 million devices per Ki
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Ultra-high Spectral Efficiency
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High accuracy positioning

Less than 2m in 80% of situations

(URLLC)
- Industrial automation

- Intelligent

Ultra-high reliability transportation

Higher than 99.999%
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Remgte hgalth(;are
vErhanced Mobile
Broadband

(eMBB
Immersive AR and VF

Ultra-low latency
Less tharlms
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Extreme data rates ny a - Enterprise broadband
DL peak20Gbps connectivity
Broad level 5G use case criteria - Connected
transportation
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Providing the Building Blocks to Transform 5G
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Cloud data centeré | 2NB $ 0o 2 NJ Edge sod AG
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Radio Access Netwoék

MNO
Core network

RVAN
Management

Hyperscaler cloud
Storage of critical data
Use case processing

Edge cloud w! b

5G content cache pD y SiU 62 NJ

Round trip latency requirements for emerging applications

5 R/RXOdudmented apps Smart City, 10T contrc
10ms 15-20ms
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5G RAN Challenges
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RAN Challenges: Data Processing

OPS

Bits/Sec (Sig Proc)

10G

100M

10K

Per
componen

Increased
j integration

Per user
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Data Processing Challenges

A More complex algorithms will be used to achieve higher

spectrum efficiency

A End to end latency becomes shorter

A Performance/Power/Costs are still important factors
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SW

Key requirements for effective designs:
A Offload some computation/processing to

A HW accelerators are still necessary for

certain functions
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Ethernet
Split Optionss, 7

5G CORE
EDGE COMPUTI
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Split Options 2, 3, 4,5
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Different deployment scenarios to enable different use cas®BB uURLLOMMTQ
A Change in radio deployment. Many options.

A Change in network hierarchy/architecture.
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5G NR Stand alone.

. ALL:VV;ﬁY CPRI, ECPRI CRAN approach.
Ariigh P 3GPP R16 through R18.
I pD bw b2y &adl

A GRAN, Macrecentric, Small cell, UCPS, Doahnectivity, LAAetc improve the capacity, throughputc,

but also introduce more deployment scenarios
A Split GPlane& U-Plane

One size cannot fit all. Need solutions to handle different scenarios efficiently
New network/function splitting may introduce diverse equipment and & SoC options
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RAN Challenges: Open Initiatives & Commercial Challenges

Open Initiatives

Commercial Challenges
A New disruptive initiatives in supply chain
= A MNO community pushing for greater autonon

A5G opportunity brings new commercial
opportunity

Telecom Infrastructure Project
(sponsored by Facebook to enable
disruptive technology and a nev LeCOM INERA BT >
approach to deploying network >/ F’ .

technology) ) FEw - .

O-RAN (Open RAN Alliance) ORAN
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“ Disruptive Analysis
D%

Where *is* the edge, for edge computing?

: Customer Network I etwork Peering /
avice G Eda, Aagdgregation Exchange /
* ’ points Telco DCs

Telecom |
Core
Telecom a
service gt el
platforms : )
D Cell towers cr;t::‘t::go In

Edge Computing Battleground
Telcos want to host for, or compete
with, CloudCo’s at the edge

= 1/ Private

Ntwk

Hyperscale
cloud / private
data centres
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ML Challenges

month

minute
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Arm@ Approach tdG
‘ Enablement
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High performance, secure IP and
architectures
.:.
Diverse solutions and ecosystem
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N Accelerating the
transformation to a scalable cloud to edge
Infrastructure
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Arm Neoverse Investing in 5G IP Enablement for a

Stronger Ecosystem

16

Over a dozen
reference designs
spanning edge to core

> 12 unique IP blocks
provided and verified
by Arm and Partners

Support for all major EDA
platforms

Optimized
methodology, physical
IP, & design utilities for
advanced nodes
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Complementary IP

Development
Environments

arm NEOVERSE

< Standards &
b2 A e Certification

Foundry Compiler
Partnerships & Optimizations
Optimizations

Major contributor to

over 100 OSS initiatives,
& commercial SW
partnerships

Integrated environments
that span boards to
servers to cloud

Active participation on
over 25 standards and
certification organizations
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Neoversesolutions (2508Y 1 NDKA (S

Open Source
& Commercial
SW
Ecosystem

Architecture &
Reference
Designs

D\ \ Development
['2YLX SYSYul NB Lt Enpvironments

arm NEOVERSE

EDA Tools Standards &
Certification

Foundry /| 2YLAE SN
Partnerships & h LJu A YA I | 7
Optimizations
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Arm SOC 5G: Compute and Acceleration

Targeting the right balance of processing and acceleration
for heterogeneous designs

Control Plane Processing Contextual Computing
AmnQ& E nnn AvéﬁNﬁz@Gm AmQa E nnn AYéi]NﬁzC)ﬁAML

A Fast event processing A Flexible cluster architecture nE
A Complex signalling A Context switching: cores & clusters m
A Trend: Evolving software A Trend: more complexity (L¥& 5G)

Need: Efficient, Highompute performance & IPC. Need: highcompute, lowlatency performance

Arm IP & Software I . . . 1 Arm IP & Software

High bandwidth, low latency interconnect

Wide range of implementations from few to many "

coherentdevicesh Ay G SANI G SR f{ h Payger differentiation

PNy Lt 3 {2 7‘1“ eorsation of Arm IP and partner differentiation | & enablement

1092 Specialized Processi User Plane

X | 4x : |
, Acceleration Accelerator

EIREL - )

A ML, L1, content delivery, security
4x  4x
El EL

A Diverse requirements Accelerator
A Trend: advanced modulation schemes
Need: DSPs, Accelerators
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Arm: Accelerating Platform Availlability for 5G NR
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NeoverseCMN A{2Fi(61 NB
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- . ulti chi
Ab Sl g2 N AEQE)S dul E
Coherent Gatewa 3 { SOdzNA module-
At h@ g t | TN RAN/Edge

Specialized AI\; E/eplfritgr 8ILP Disaggregated
oNR | NII@ Ut Link/PHY SeCl,Jrity SoCs
through PCB>
- - Edge/Core
TX RX

M eHAMPY [AYAGSR arm



5G RAN ConfiguratiorsExamples

al / RRC

x\‘ A‘x“ L
\ \
nce core*

core*

PHY BEES pHY
Low High '
u /‘,‘ u\‘ - /
D D D D
-- core* nce core* yOS O2 NB F y OS Op NB

For illustration purpose. The function splits may vary in the real implementations

arm
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Arm Software Platform Architecture for 5G

The basis for 5G enablement on Arm based platforms

AKRAIND EE T oo

I Bare metal :| Container 1 VM :
_______ D I e
Infra Orchestration e
and Installor G{ 6 A OK (5b /2yiNP f%rr\%béﬁment of a full software ecosystem
ﬂ WO A Containerized & virtualized capability
. openstack” -ﬂio O®y§ EEEEEEE 5 (::;; A Varlous 0SS p|atf0rmS pwrted and
nd QJNAE kubernetes ’ el Contiv Optl m |Zed
[ | AlvVdFrAtlroAtAOE 2F t h
51 al tt3ROY VirtlO @ DPDK &) ovennutopione A MCORDAkrainoetc.

Device Drivers Linux OS Scaling from RAN to Core network

I N)Y ¢ NYza i A|rran ware
CANXY S I INB

Edge HW
g Arm Compute Accelerators Memory

Platform Subsystem
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Heterogeneous SOC with mix of the above
functions.

DSy S
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Platforms New IP Commitments
Radio, BBU, Edge an

and Delivery
Core. Supplementing compute
only capability.

ETSBGPP vs. More

Consolidation of
Open Platform

Silicon Supply bases
No. of players offering

approach Infrastructure
5G Dynamic Arm based solutions.

\Ir \Ir S ND 7\ I f
Ind & Auto
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Summarny Meeting the Platform Demands &6 Across the
Arm Ecosystem

A We have a good starting position across the Arm&eiem in 4G RAN
A5G ramping quickly, need for coverage for existing use case.

A Understanding challenges, priorities and execute
A Use cases and platform requirememt&nterprise companies, HyparOl £t SNA | YR abh Q&
A Radioc option splits, ML requirements and timelines
A Network hierarchy Virtualization, Containerization and Smart NICs
A Open platforms; understanding & prioritizing need and executing

Success of 5G is dependant on flexible, scalable platfopmser, throughput, latency

A focus set of collaborative activities required to target DFE, BBU, Edge Compute and Core/DC

architectures.
A Hardware platforms with silicon partners and OEMSs.
A{2F06FNB (G2 GFNBSG O2y il AYyS
At h/ Qa (G2 TFTAYS GdzyS LISNF 2 NXY I

A Collaboration between multiple parties is key.
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" Thank You
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