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Role of MANO in 5G Networks
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Traditional Base Station

Antennas Proprietary Hardware

Proprietary hardware

Proprietary Interfaces
Proprietary interface

RF Cabling

RRU + BBU Proprietary Hardware & Software
Traditional base — Signal processing, RF Equipment, Network
Access, Long RF Cables

Source: 3G4G Blog
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Disaggregated RAN Vision MANO

Antennas

Remote Radio Unit GPP based COTS Hardware
(RRU) Can be purchased from any ODM / OEM / RAN Hardware Vendor

Open Interface
Any vendor software can work on this hardware

Fibber Cabling

Base Band Unit COTS Server
(BBU) Open software with virtualized functions

Source: 3G4G Blog
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Evolution to 5G Open RAN ° MANO
Distributed and Central Unit

e 3GPP has introduced the CU & DU E HE

concept as the evolution path Backhaul ' Backhaul I

towards virialized RAN 3GPP Approach

* Introduction of midhaul provides (TR 38.801)
more flexibility for transport options BBU j‘>
Midhaul
DU

|

Fronthaul |
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Evolution to 5G Open RAN
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O-RAN

Dis Aggregated
RAN

Traditional
RAN
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O-RAN Industry Adoption (l)

* The O-RAN Alliance is focused on the development of open,

o_RA N intelligent, virtualized and interoperable RAN specifications.

ALLIANTCE * O-RAN Alliance has been founded in February 2018 by AT&T,
China Mobile, Deutsche Telekom, NTT Docomo and Orange.

* It is organized in project groups, covering access, transport and
core & services.

Q TELECOM INFRA PROJECT COMPONENT SUBGROUPS SEGMENT SUBGROUPS

B tn 0%

Radio Intelligence
& Automation
(RIA)
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O-RAN Industry Adoption (ll)

Ecosystem
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Future Networks
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llechinology blog Telefénica and Rakuten partner to

- — accelerate Open RAN
= © LightReading
Dish Network: 5G O-RAN compliant, multi-
vendor network Boost and T|ng on board 5G| TheEdge | OpenRAN | Cloud Native/NFV | Security | AlfAutomation | Cable/Video | Optical/IP | SD-'
5G O-RAN Network Progress, but no deployment schedule: L

OPEN RAN Sponsored By VITIWa

Orange puts open RAN through its paces in Africa

Orange, like a growing number of other telco incumbents, is testing open RAN
waters in what might be described as "less demanding"” markets.

As part of a broadeT program dubbed IDEAL (Include Digital in Every African Life)
Orange intends to start rollout of OpenRAN — which adheres fo specifications

developed by the Facebook-led Telecom Infra Project (TIP) — in rural areas of
Ceniral African Republic

% FIERCE

Wireless

v News Analysis
KEN WIELAND
contributing editor

716/2020

Orange is looking to expand its current 700,000 subscriber base there through
OpenRAN tech

Vodafone Ireland deploys open RAN tech at 30 sites
TELECOM

WHERE TELECOMS CONNECTS

by Linda Hardesty | Nov 19, 2020 12:13pm

RADIO ACCESS NETWORK

Deutsche Telekom, Intel and VMware collaborate on
open and intelligent vVRAN
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O-RAN Alliance Key Principles

* Leading the industry towards open, interoperable interfaces,
RAN virtualization, and big data and Al enabled RAN

intelligence

 Maximizing the use of common-off-the-shelf hardware and
merchant silicon and minimizing proprietary hardware

* Specifying APIs and interfaces, driving standards to adopt them
as appropriate, and exploring open source where appropriate.
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O-RAN Alliance Working Groups

e WG1: Use Cases and Overall Architecture Workgroup

* WG2: The Non-real-time RAN Intelligent Controller and Al Interface Workgroup

e WG3: The Near-real-time RIC and E2 Interface Workgroup

* WG4: The Open Fronthaul Interfaces Workgroup
 WG5: The Open F1/W1/E1/X2/Xn Interface Workgroup
* WG6: The Cloudification and Orchestration Workgroup

* O-RAN SC Software Community
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O-RAN WG6 Cloudification & Orchestration Workgroup o MANO

Service Management and Orchestration Framework

Non RT RIC MANO

02 Al 01 Open Fronthaul
M-Plane

Near RT RIC .
O-RAN Network Functions
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O-RAN WG6 Cloudification & Orchestration Workgroup o MANO

Service Management and Orchestration Framework

Open Source

Non Real Time RIC MANO
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O-RAN WG6 SMO & Non RT RIC

Service Management and Orchestration Framework

02
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Software Mgmt.

Non RT RIC FCAPS Mgmt.

Al

Near RT RIC

01 Open Fronthaul
M-Plane

O-RAN Network Functions
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O-RAN WG6 OSM’s Role in SMO MANO

Service Management and Orchestration Framework

O-Cloud

Open Source

Mgmt. Non RT RIC FCAPS Mgmt. MANO
02 Al 01 Open Fronthaul
Legends
M-Plane
Current OSM
Functionality
Near RT RIC Future OSM
O-RAN Network Functions Functionality
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O-RAN WG6 O-Cloud Deployment Scenario
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Network of
Switches

Contained Virtualized Contained Virtualized

Open
Near RT Near RT E2 o-cu&o- l o-cu&o- Fromthaul e
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O-RAN WG3 Near Realtime RIC & xApps MANO

Service Management and Orchestration Framework
Open Source

AN

‘ 01 Al

|

QoE Traffic QoS V2X HO UAV RM
XApp XApp XApp XApp XApp

RIC xApp Framework

E2 Termination| Radio Edge Cloud (O-Cloud)
E2

E2 Nodes
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RAN Slice Assurance Example

3 Open Source

Service Management and Orchestration Framework W MANO Assure the slice SLAs by dynamically

O-Cloud Mgmt. @ Slice Management Function Non Realtime RIC C(?n'[I’O”IHQ _Sllce Conflgurathns bas?d on
slice specific performance information.

0O1: Data Collection and FCAPS

0O2: RAN Function Deployment J RAN Slice

Al: RAN Slice SLA Policy Enforcement & FeedbAc Assurance xApp
E2: Data collection and policy enforcement in E2 nodes

4
7/
4
7/
4
4

[A: <40k km2]NOTEL [A: =400 km?] [A: ~CR, ISD]
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Road Ahead For OSM Community

* SMO Interfaces: Develop O-RAN SMO specific interfaces like O1, 02 and Al

* O-RAN Plugfest: Participate in O-RAN plugfest to demonstrate OSM’S
compliance in multi-vendor ecosystem. See here for more details.

e OTIC: Participate in operator’s OTIC (Open Test and Integration Center) labs
for multi-vendor testing. See here for more details.
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https://www.o-ran.org/blog/2020/10/24/second-global-o-ran-alliance-plugfest-demonstrates-the-accelerated-readiness-of-multi-vendor-o-ran-compliant-network-infrastructure
https://www.prnewswire.com/in/news-releases/global-operators-collaborate-with-industry-partners-to-facilitate-o-ran-testing-and-integration-882975147.html#:~:text=The%20OTIC%20initiative%20is%20an,to%20deliver%20the%20desired%20architecture
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