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Release 1 - June 2019

Akraino Edge Stack Issues Premier Release, Sets
Framework to Enable 5G, loT Edge Application
Ecosystem

By Jill Lovato June 6, 2019 Announcement, Uncategorized

Architecture + Blueprints

Akraino is currently comprised of 11+ blueprint families that includes 19+ specific blueprints under development to support a variety of edge use
cases. The community tests and validates the blueprints on real hardware labs supported by users and community members.
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Al Critical to 5G Infrastructure

AT&T has 75,000 macrocells and several thousand microcells,
but 5G will push the envelope to having 100,000-plus microcells

AT&T (& 7.5F0D~20%IL, BFOV1OO0CILZRE
5GICIFXT10AEILUU LD A 20ILDEEEZTFEL TULD

That cannot scale.

The question is how do you make this mainstream,

reduce the time cycle, and take into account traffic changes?

CNUFRT—=ILU7RLY,
BREFES P> TREREBLNS D4 v I DEECHNULBHAS

CDXA VAN —L7ZEDD?

The answer is using machine learning and Al

to "redo completely the network planning process."
BZEIMLEAIT* RY RO =0T ORBRZ—HSPDET I L

21
https://www.lightreading.com/artificial-intelligence-machine-learning/atandts-gilbert-ai-critical-to-5g-infrastructure/d/d-id/745899

AT&T’s VP : Mazin Gilbert
As of 9/7/2018
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713% ACUMOSA| Making Al Accessible To Everyone

X

Discover Acumos

Q_* @ Design Studio

Team Up!
Share, experiment & collaborate in an

open source ecosystem of people,
solutions and ideas.

Because Acumos converts models to
microservices, you can apply them to
different problems and data sources.

Onboard with your Preferred Toolkit <
SDN & ONAP
With a focus on interoperability,
Acumos supports diverse Al toolkits. Many Marketplace solutions originated
PP Yy p g

Onboarding tools are available for in the ONAP SDN community and are
TensorFlow, SciKitLearn, RCloud, H20 configured to be directly deployed to
and generic java. SDC.

22
https://www.acumos.org/#tcommunity



ETSI-OSA WORKSHOP Dec. 12, 2018, Sophia Antipolis, France
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« O-RAN, the ICDT Convergence Empowered by Open Source
Chih-Lin I, China Mobile
« The Making of 5G
Mischa Dohler, Kings College London
Network Softwarization Stays to Become A Reality
Akihiro Nakao, University of Tokyo

BEDOY 7 b0z 7b. FICPEHISFORANICEALU TAIBERED T VY TI L — 3 YD ER SN,
RETE. ERICY I LD PIEENeA Y T SDRZERNTDERIBI SN,
BHAEDOREDICIFIFRBICESEZ LIGDIEHTH D,

https://www.etsi.org/events/1319-etsi-osa-workshop ~ 2°
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2018/2/27 17:45
AT&T. China Mobile. Deutsche Telekom. #=xX&=#NTT K 3JF. Orangel&.
ORAN Alliance (x1) LT, K71 I77>R) DRIZLIC2018F2H27H (AXBE) (C
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O-RAN : Open Radio Access Network

O-RANI(ZE. 2018F2RI(C. AT&T. China Mobile., Deutsch Telecom. Orange. NTT Docomolc & D
SN SNETSATP VAT, RANZP—FFTIOF v (CEWLWT. RANDEZELAP—(CRBFEICKD
AVTUITVRZBOHAL I EZBELTWD,

RANDBRHEBR LANILNSRY KD =D ILRNILEXTEDAENEA VYT UI TV RICKD T,

BHEVARHRAR Y YV — REIL TR Y R D — O 2D TRECIR D Z EHHRRFEN D,

AlSEILOO0—X - JL—TCX2EBIHLITTETHORY KD —DBRAICEHZHS5T I EHHHFEIND,
KFICBGENAILTIERY RO —ODEMIEL. RDAFICELDIRY ND—0DFT 704, m=iEft. ER
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A NMS MANO

- -

5G CN

— 7% DEEE
g—-—: v China frhnl’:

cu-c cu-u 3 - B
a T a T @
E2 u -] E1 U ——x Intelligence & - Big Data-based RRM

5G CU

Big Data Open Interface &

Analytics & Al Architecture ML

Standardization « Intelligent computing-
- based apps
AN \ y
- E2, E3 Interface Standardization
NGFI-lI - Open Interface of protocol stack
Open Source & - Open Capability of Edge Computing
- Virtualization
5G DU

= Open Interface (NGFI-I/NGFI-1I)
NFL'
AAU/RRU White box ) -Open-source Software,
&Reference design

white-box reference design

25
Chin-Lin I”0O-RAN: ICDT Convergence empowered by Open Source and More”, ETSI-OSA WORKSHOP Dec. 12, 2018, Sophia Antipolis, France



RKP—FTOFv— SLAV—EZE

O-RAN Architecture and White Paper

WG1: Use cases & Overall architecture TSC Co-Chair

Design |Inventory| Policy | Configuration | RAN Intelligent Controller (RIC) non-RT

CMCC & AT&T Orchestration & Automation (e.g. ONAP): MANO, NMS

WG2: RIC(non-RT) Al
& Al Interface

RAN Intelligent Controller (RIC) near-RT
WG3:
Orange & DOCOMO

WG5: open ‘
F1/W1/E1/X1/Xn inf

E2 :btw RIC near-RT and CU/OU
WGS: Stack

U-UP
Multi-RAT
CU Protocol Stack
reference design
NFVI Platform: Virtualization layer and COTS platform
AT&T & OI#KNGE

RAN DU: RI.CIMAC/ PHY-high

CMCC & AT&7—

| F1  WGA4: Open
FH Interface

WGe6:
Cloudlflcatlon & | OpenFrontHaul CMCC & AT&T

X Hardware

DT & CMCC

RIC(near-RT)
& E2 Interface

SRV DY TS24 F T —VZEBET DI EHNBE

O-RAN Whitepaper

J-RAN

O-RAN: Towards an Open and
Smart RAN

Table of Contents

Executive Summary 3

Why O-RAN Alliance? - Trends driving the need for an operator driven industry alliance 5

DOCOMO & Verizo) TeOMN M Vilon §

Introducing the O-RAN Architecture 9

Key work areas of the O-RAN Alliance 11
The Non-real-time RAN Intelligent Controller and A1 Interface Workgroup 11
The Near-real-time RIC and E2 interface Workgroup 11
The Open Fronthaul Interfaces Workgroup 12
The Stack Reference Design and Open F1/W1/E1/X2/Xn interface Workgroup 13
The Cloudification and Orchestration Workgroup 14
The White-box Hardware Workgroup 15
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Chin-Lin I”0O-RAN: ICDT Convergence empowered by Open Source and More”, ETSI-OSA WORKSHOP Dec. 12, 2018, Sophia Antipolis, France



ITU FG 5GML (5G Machine Learning)

Background

» FG-ML5G established by ITU-T SG 13, 6-17 November 2017

» Mission: The Focus Group will draft technical reports and
specifications for machine learning for future networks, including
interfaces, network arch, protocols, algorithms & data formats

Working Groups of ML5G

WG1: Use cases, services and requirements

Specify important use cases, technical requirements and standardization gap
WG2: Data formats & ML technologies (CMCC co-chair)

Analyze ML technology and data formats for communication networks. with
special focus on the uses cases of WG1

WG3: ML-aware network architecture

Analyse comm. network arch from viewpoint of ML & standardization gap

CMCC Contributions

®WG 1: Input 9 Use Cases

1

Personalized Mobile Edge Caching

2  RAN-assisted Transmission Control Protocol (TCP) Window
Optimization

3 Machine Learning based Radio Network Planning and Radio
Resource Management for Network Slicing

4 cell splitting and merging in indoor distribution system for ML5G

5 Load balance among cells for ML5G

6 User Profile Prediction to Improve the Energy-Efficiency of
Radio Access Network

7 Machine Learning based Handover Optimization

8 Machine Learning based Link Adaptation Optimization

9 Big-data-aided channel modelling and prediction

®WG2 and WG3

»Actively involved in the technical discussion
regarding ML algorithms, data formats and impact
on network (esp. RAN) architecture.

27
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Application Specific Network Slicing f&ffgiﬁif}fﬁfgﬁ

eMBB
(high capacity)

N
¢

uRLLC

(Iowlatwe(((.—
5
o X Y priority )

L ‘
(& ~‘ Ul o
J«ﬂé"@ MMTC
(massive connections)
App-specific Spectrum . Application I App-specific Data
Allocation P Identification PP Processing

B P-GW is the best point to perform application identification
since all traffic needs to go through it.

B P-GW can convey its identified app-info to both RAN and CN.
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