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History Open Source Mobile Communication
RAN Vendors

Open RAN, OpenRAN & O-RAN Open RA
5G RAN Configuration

Market Developments & Outlook
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OpenBTS & OSMoCom st@
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Cheap and Cheerful st@

OpenRAN from concept to commercialisation - CrowdCell
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Core Network Vendors

Core Networks
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Open or Closed Eco Systems
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Linux Foundation Open Edge
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Standards & Orgs for Edge
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2. RAN Vendors

Operators

Price &

Radio Networks

a )
ERICSSON 2

NOKIA

@Vé HUAWEI

KIVI Open RAN Introductie

Flexibility

strict. 3

RAN Vendors

NEC

AMAVENIR
QUALCO/ww

11 mei 2021

ALTIOSTAR

Operators

Price &

Radio Networks

PN
o
ERICSSON £

NOKIA

K@@ HUAWEI

KIVI Open RAN Introductie

Flexibility
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OrenRAN CHANGES

COST RELATIONSHIPS FOR OPERATORS

40% 34%

LOWER cAPEX LOWER oPEX

Native Open RAN Operators st@

4G5 "B

Rakuten Mobile
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3. Open RAN or OpenRAN? strict.g
® Open RAN = The movement for /\
open radio access networks \/
e OpenRAN = Project group 2G/3G/4G TELECOM INFRA
or Project group 5G NR of PROJECT
TIP - Telecom Infra Project
® O-RAN — O-RAN Alliance group, RA N
defining specifications and
supporting integration and testing A N C
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Open RAN Developments strict.3
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Addressing 5G OpenRAN Challenges

= Bits/sec/hertz/$ - New TCO Business Models, Cost and Resiliency
a Virtualization - All Elements Virtualized except the Radio

ﬁ Open Source — Processes and platforms

# Open Interfaces — Resistance to Vendor Lock in

Low cost RRUs — Merchant Chipsets replacing proprietary design

@@ New Suppliers - Open, Multi-Vendor, enlarged supply chain
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4. Simple 5G Configuration st@
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Current 5G Configuration st@
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Centralized Configuration strict.g
Necessary for low latency & high bandwidth applications!
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C-RAN Configuration

Fronthaul Backhaul
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5G Protocol Stack strict.;
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Functional Split Options strict.
3GPP TR 38.801
i i i i
SEL PDCP { High Low High Low | High | Low | RE
't RLC RLC MAC MAC ' PHY ' PHY 1!
RRC 1 1 ' I
: : ' '
(] 1 1 ]
+1l «ls <+l iy
option 2 option 6  option7  option 8
Allows for interoperabiiity Remote radio head w/
between the CU and DU centralized baseband
Remote radio head +
PHY with centralized
baseband
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Open RAN Configuration strict.
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Functional Splits strict.
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4GILTE - Split 8 5GINR - Split 7 5G/NR - Split 2
Hightest Fronthaul Bandwidth Requirements
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11 mei 2021 KIVI Open RAN Introductie Source: Parallel Wireless 24
24

12



strict.

11 mei 2021

strict.

OpenRAN Reference Architecture
£

Al/ML Apps
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Hardware
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Air interface
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Transmission Delay Limitations strict.
; A
Service End-to-end service (e.g., network slice)
Layer W =
p?\
Mobile Lower-Layer Higher-Layer
Network Split DU ’ Split cu
U U S
b4 ! Fronthaul Midhaul ’ Backhaul
A
_ 0-10 km 20-40 km 40-200 km
Fixed 50-200 ps 1-2 ms <10 ms
e | 100G+ links 100G+ links 400G+ links
Migrating to L2 L2/L3 connectivity L3 connectivity
P2P & point-to-multipoint Point-to-multipoint Point-to-multipoint
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Access Layer Aggregation Core
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5. Market Development strict.

« Further Dis-aggregation

« RAN Cloudification l
« Open APIs n
« Multi-Vendors Interoperability l

EPC/ NGC

Open mterfacﬁ‘;_ and APIs with thmperabIe RAN components
ules and reference design
|ntelhgen(e and automation for Plug and Play

« Proprietary System 1] EPC/
o = FH 3]
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Open RAN Key Companies
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Vodafone opinion (April 2021) st@

¢ End to end: Mavenir, Parallel Wireless and Altiostar
¢ 2G software: Fairwaves and Parallel Wireless

¢ 3G software: Mavenir and Parallel Wireless

® 4G software: Altiostar, Parallel Wireless and Radisys
¢ Radio hardware: Baicells, NEC and Parallel Wireless

Many Integration Issues

Support Issues — who you gonna call?

18

Will it really be cheaper?
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Vodafone Open RAN st@

¢ Vodafone U.K. CTO Scott Petty called the move an
“important milestone” said Open RAN can “make us less
dependent on current larger technology suppliers, and find
ways to reduce the cost of rolling out mobile coverage.
Open RAN can also help close the
digital divide between urban and
rural Britain.” - Oct 2020
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Dedicated versus COTS

® OpenRAN 5G is nog lang niet
geschikt voor mobiele
operators

5G BaseBand

Dedicated 5G BaseBand
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Commercial Off The Shelf
(Zelfde Performance)
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UK Telecoms Diversification Taskforce strict.g

® The Government should set out a clear ambition for the
deployment of equipment from alternative suppliers, or from
Open RAN solutions, to a meaningful proportion of the network
- and clarify its intent to ensure these alternative suppliers should
form an integral part of the UK’s urban networks in the longer
term. We recommend the Government sets a challenging
ambition to work toward a significant portion of equipment
within mobile operators’ networks being supplied by new
suppliers and/or through open architectures. The Taskforce
believes 25% by the mid 2020s should be the initial aspiration for
mobile operators. — Report & Findings, 20 April 2021
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Transforming wireless networks into

a platform for innovation : <(( @%

Virtualized baseband processing
unit with disaggregation

Macro base stations
with massive MIMO

Qualcomm
5G RAN Platforms

Interoparoble RAN interfoces.
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Multi-Operator Open RAN
MoU agreement

* Collaborate on
implementation & testing

« Develop common
requirements for vendors

+ Commitment to deploy

Operator Developments

docomo

Open RAN 5G Ecosystem
*  Multi-party (12 companies)

* DOCOMO open fronthaul
expertise (1 5G O-RAN)

* 5G vRAN from 2022

strict.
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5G vRAN deployment

* Live commercial traffic

* Sub 6 GHz spectrum

« DSS for LTE/NR coexistence
* Cloud native software

+ Disaggregated DU and CU
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Open RAN Worldwide Initiatives strict.g
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Wat kunnen we verwachten? strict.3

® Operators zullen Open RAN gebruiken om goedkopere RAN
infrastructuur te realiseren

® Het is niet eenvoudig om aan de vele netwerk specificaties
te voldoen (>2.000 testen)

® De komende jaren zal Open RAN maar beperkt worden
toegepast in Nederland

¢ Veel nieuwe RAN vendoren zorgen voor een groter
ecosystem

¢ Dit geeft veel mogelijkheden voor Private Netwerken
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Bedankt voor uw aandacht! Nog vragen?
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