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Data Intensive Architecture ™~
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FIGURE 1: DELIVERY RATE AND ROUND-TRIP TIME VS. INFLIGHT
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For 5G, BBR achieves reasonably high
band- width utilization of 82.5%. However,
the traditional loss/delay based TCP
algorithms suffer from extremely low
bandwidth utilization— only 21.1%,
31.9%, 12.1%, 14.3%, for Reno, Cubic,
Vegas, and Veno, respectively.

SIGCOMM '20: Proceedings of the Annual conference of the
ACM Special Interest Group on Data Communication on the
applications, technologies, architectures, and protocols for
computer communication July 2020 Pages 479—
494https://doi.org/10.1145/3387514.3405882
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Figure 1: Example video sessions served from origin and different CDN layers
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“Exploring the interplay between CDN caching and video streaming performance”, Ehab Gahbashneh, Purdue University
https://blogs.cisco.com/sp/cdn-caching-and-video-streaming-performance



Video applications are demanding more BW
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Source: Cisco Annual Internet Report, 2018-2023



Use cases driving Edge deployments

Figure 2: Leading Use Cases/Business Drivers for Edge Compute (Telecom vs.

Enterprise)
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—@—i—0—i © ; 0 3 5 % 0 O

e —+—e— o e & e i

E E SMotLile National Data Center
ok —
‘Office =

'% C-RAN WAN (Backhaul) Central :

D cu eUPra Services e
co/ :
Fronthaul Agg/ Central / Regional DG Internet POP
VSO
Delay Description
1 0.5~20 ms Ty T EE (FAR) -#20ms, 56TIX0.5ms-10ms

2| <25us —100us 70> kiR—JL 25us - 100us (RANAN 2 & —[Z{K7F)

2w R7R—JL 1- 10ms (RANA > 5 —[Z{K1F)
RRC, PDCP, RLC [&CU. MAC scheduling [&DU

41 1128 «p + Ty [y FO—2BIE (KAR) -7 us/km (= 11.2 us/mi) + Ty (queuing delay)
i

3 1-10ms

m
5 ~2 ms Packet CorelBIE (FFAM) - #92ms
6 -0 H—/ IR (BRTES)

7 0.5~ 15 ms Ao )UBE (FAR) -#$915ms, 5GTlX0.5ms -10ms




B —EXICKSEEFERFE

Use Case Latency [\ [o] (=13

ENAIETH ~75ms (AR | ~25ms D/ 771 U5 #ED, ERERMIZFH T BPacket Loss Ratiol 24K 7,

E/3A1 JUHKBRIRSE(AR) 10ms (FAME) | T7AYFTT—RND Ty 30ms) A, SFRBIEER0ms)& Y HLRE W, LTECHDE/ A
JUARIZEEE, 5GICHELVTEH, RAN/ — FOBEE(IZComputingZ B K WELH DA

FE/N1JLVR, 20ms (FFAM), | VRDIFE. 40 ms RTT AL ELD T, LTE T<5ms 56T 10 msh RO 5N D

Interactive Gaming 50ms (FFAE])

VolP 200ms (FFAM) | Voice, IMSIFEHENE TRIREZLY,

RICIEEBEMNKRD 5 B1F3¥KUse Cases

Factory Automation 0.25 — 10 ms HEZA OB EDATLDY) T ILE A Ll
Intelligent Transportation 0 — 100 ms BEEiR, EREMOREL

Robotics and 10 — 100 ms RREELMEDT ¢ — K/ 0 RHAIC K SRl
telepresence

Health care 1 —10ms NAAT LA N —, =REEH. ZERFi

Smart Grid 100 ms FELHEHET L-OOBREOL /AT




Agenda

1. Data Intensive Architecture@ H =51

2. Edge Computing — What’s next ?
- WEMN
« MEESHETF—FTIOFF
«  HRIRDERREENext Step
- SRORE




Taxonomy of Edge Computing
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ETSI MEC

Complements with 3GPP to harmonize mobile architecture
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’ Network
Application :> EAS MEC
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EDGE-7 o
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f ) EES MEC :n MEC Platform
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EDGE-2
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EDGE-4 Mm9 |
l
! Mm1 +
} S User app LCM
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Mm8 System (0OSS) ' | Service (CFS) Portal
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https://www.etsi.org/technologies/multi-access-edge-computing



3GPP

Edge computing can be supported by one or a combination of the following enablers:

User plane (re)selection: the 5G Core Network (re)selects UPF to route the user traffic to the local Data
Network as described in clause 6.3.3;

Local Routing and Traffic Steering: the 5G Core Network selects the traffic to be routed to the applications in
the local Data Network;

- this includes the use of a single PDU Session with multiple PDU Session Anchor(s) (UL CL / IP v6 multi-
homing) as described in clause 5.6.4.

Session and service continuity to enable UE and application mobility as described in clause 5.6.9;

An Application Function may influence UPF (re)selection and traffic routing via PCF or NEF as described in
clause 5.6.7;

Network capability exposure: 5G Core Network and Application Function to provide information to each other
via NEF as described in clause 5.20 or directly as described in TS 23.502 [3] clause 4.15;

QoS and Charging: PCF provides rules for QoS Control and Charging for the traffic routed to the local Data
Network;

Support of Local Area Data Network: 5G Core Network provides support to connect to the LADN in a certain
area where the applications are deployed as described in clause 5.6.5.

5.13 “Support for Edge Computing”, 3GPP TS 23.501 V16.6.0 (2020-09)




LF Edge — Akraino Edge Stack

VWhat is Akraino? Everything About Edge — Akraino is the Edge Project

Development of Edge
Applications

+ Develop Edge applications and
create an app/VNF ecosystem

Development of Edge
Middleware & API + Development of

: AKRAING
Middleware, SDKs
% * Cross Platform A EDGE STHCK

Interoperability ( 3rd

party Clouds)
¢ )
( )
Fully Int ted O
! yEr::lsgrsat:ck pen * Fully integrated Edge
blueprints

» Edge Stack Life Cycle -
CI/CD & Tooling

» Upstream collaboration

https://wiki.akraino.org/display/AK/Akraino+Edge+Stack+Goal+and+Key+Principles

NTT has joined Akraino : https://www.ntt.co.jp/topics/akraino/index.html



Intel - OpneNESS

https://www.openness.org/template
s/openness/images/the-network-
and-onpremise-edge-new.pdf

EDGE PLATFORM
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?
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Robin.io announced the adoption of OpenNESS :

https://www.globenewswire.com/news-release/2020/03/03/1994436/0/en/Robin-io-Adopts-Open-Network-Edge-Services-Software-OpenNESS-to-
Advance-Innovations-in-5G-Networks.html



LF Edge — EdgeX Foundry
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NEC endorses EdgeX Foundry : https://thinkit.co.jp/article/17501
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OPNFV — Edge Cloud Structure
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Open Reference Architecture
Bringing It All Together — LF Open Source Edge
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« Opensource/Open Community (& T AT LBERIZIEZESTLVELY
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« AWS, Google Cloud, Azure =5&hH>
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Fang Liu et. al “A Survey on Edge Computing Systems and Tools”

Azure IoT Akraino
Aspect EdgeX Foundry Edge Apache Edgent CORD Edge Stack
User access Restful API ‘Web service, APIL API or N/A
interface or EdgeX UI Command-line XO0S-GUI
OS support Various OS Various OS Various OS Ubuntu Linux
Programming . Java, .NET, C, Shell script,
framework Not provided Python, etc. Java Python N/A
. . . Accelerate the Transform edge of Support edge
. Provide i th Support hybrid development the operator network  clouds with an
Main purpose Interoperability cloud—e'd e process of into agile service open source
for ToT edge analytics data analysis delivery platforms software stack
Application area IoT Unrestricted ToT Unrestricted Unrestricted
Deployment Dynamic Dynamic Static Dynamic Dynamic
Target user General users General users General users Network operators Network
operators
Virtual Machine

Virtual Machine

Virtualization . .
technology Container Container VM and Container and Container
System A common API for Powerful APIs for Widespread ‘Widespread
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Limitation r(I;acalI(nZ{)le Azure Services Limited to Unable to Unable to
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https://arxiv.org/pdf/1911.02794.pdf
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R a ku te n 3. Mobile Edge Computing — Putting server-

like devices closer to the computing need -

(1) CIOUd Nat'Ve Platform fOr D|Str|butEd NFV Rakuten Mobile Network’s innovative xEdge
as a Sta rt pOint architecture, leveraging vRAN, Control & User

Plane Separated (CUPS) packet core and
: distributed telco cloud, will enable Mobile
Rakuten Network, World’s
Cloud Native Platfe

Edge Computing for both infrastructure
functions and a variety of low latency services.

0 o Zero Touch, End-to-End Automat; poid Assurance
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;W = - v % i
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Rakuten xEdge for Mobile Edge Computing
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Verizon
(2) Managed Service Offering - Local 5G + Edge Computing

telecompetitor

Posted on October 7, 2020 by Joan Engebretson (' Share

5G Edge Computing Verizon

Home » Verizon 5G Stadium Service Will Put Mm Wave 5G + Edge Computing to the Test

A new Verizon 5G stadium offer intends to target sports and entertainment
venues with a potentially “safer in-person experience” — and hopefully a more
fun one. The offering relies on a combination of two technologies that Verizon

https://www.telécorﬁpetitor.cém/ve riién-Sg-stadium-éerViée_-w_iII-put-m m-wave;5g-edge-computing-to-the-test/
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S DR - “Platform for Distributed Application” & & 5 {5

e Public Cloud + SP
* Infra Integration ?
* Mobile Integration ?

https://www.fiercewireless.com/5g/verizon-partners-aws-to-bring-more-
power-to-its-5g-edge

—t T o] =
' 1
oo |, o =P\
' oo | L\
. . 3 —| =)
| e— b m e == - 2 —
] 4
Extend the Amazon Virtual AWS Region Wavelength Zone Application traffic can reach
Private Cloud (VPC) to include ) o . application servers running in
a Wavelength Zone and then Deploy the portions of an application that require ultra-low Wavelength Zones without
create AWS resources like latency in a Wavelength Zone, and then seamlessly connect leaving the mobile network
Amazon Elastic Compute back to the rest of the application and the full range of cloud
Cloud (EC2) instances in the services running in the AWS Region
desired subnets
https://aws.amazon.com/wavelength/




Next Architecture
- Intelligent Edge + Diverse Access Networks

Distributed Intelligent Edge
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Connection Intensive Architecture DR 5 (F18)
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Dataplane AY hICN 7= o 1= 5

Location independent
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hICN insertion in mobile network

The rest of the IP

Integrated on infrastructure is
network device unaffected by the
(hardware or VNF) e upgrade

A =
A A =

and so do UPFs

because hICN
packets are regular
IP packets

C97-743300-00 © 2020 Cisco and/or its affiliates. All rights reserved. Cisco Public
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Or as a UPF,
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routers or UPF have
to be
hICN-enabled

Internet

INTERNET



Dataplane HY SRv6 1= o 1= 5
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hICN / SRv6 coexistence

hICN forwarding strategies
act as a control plane for
SRv6 by pushing SIDs
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hICN semantic can be
expressed as a « Function »
of SRv6 programmability
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1. Data Intensive Architecture@ H =51

2. Edge Computing — What’s next ?
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Disrupt, or be disrupted !!

1= FADATT—FTIFvELELES

\_




I
CISCO



