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All IP packet Multiaccess
Edge
Computing

Technology innovation

.. 9G

Cloud Native, CUPS, Multislice

Shifting to new

architecture

Computing Virtualization Cloud native
resource Kubernetes (or Hybrid...)
Computing Multi-core architecture for Heterogeneous Computing

CPUs(Homogeneous)

(CPU, GPU and FPGA

http://bit.ly/1BOIEuUC

Data management

Centralization

De-centralization
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> Platform Imperative:
Integrate, Automate, Accelerate CO re to t h e Ed g e
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With software defined Multi access Edge Computing(MEC) and 5G/vRAN,
you can intelligently distribute functions and services to the edge.

Common infrastructure is an imperative!
Services & Cloud Distributed to the Edge

Core Data Centers
4 )

vimMs

Central Office & POPs (L Al &

= = Analytics
. . - Remote vco . VOSS/cBSS
Inter-Generational Radio Sites X\ 4 Site S AAA

VNF + CNF VNF + CNF
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Bump-in-the-wire model

Steering users traffic at S1-U
in access/pre-aggregation network

((cg0) Enhanced

eNodeB T Session management
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MEC deployment
scenario.1
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Internet
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https://lwww.etsi.org/images/files/ETSIWhitePapers/etsi wp24 MEC_deployment_in_4G_5G_FINAL.pdf
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MEC deployment
scenario.2
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Distributed S/P-GW at Edge site that can provide clear demarcation
to user packets

Edge site
SI U S5/S8 SGI 4G mobile packet core
( ~— I (K P
S1-MME s114 $5/s3 sah
o g

- 4 ’K;\:;rnet
Edgesite § .
S5/S8 SGi
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7 https://www.etsi.org/images/files/ETSIWhitePapers/etsi_wp24 MEC_deployment_in_4G_5G_FINAL.pdf
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O e ETSI NFV POC #34
Y2015

SDN-enabled virtual EPC gateway at Edge site.... Distribute S/P-GW (4G)

Vi-Vnfm
telenor
Nfvo-Vnfm or-Vi Vi-Vnfm

Altiostar Cloud Ran with
Ethernet Front-haul

Vi-Vnfm

Nf-Vi I —
NFV infrastruct (061141 M ODL based
ITASETHCEUre An HP Distributed SDN
Edge NFVI-PoP Central NFVI-PoP Company Controller, GTP

Open Flow Switch,
TCP Optimization

SDN o SDN
Distributed map SRR : HP Cqmpute, TOR
! i S1t switch, NFV Director
: : P S-GW-C IV Live TV muti
- Mobility anchor Mobility anchor [ myvision ive TV multicast
L >U B S-P-GW-U S-P-GW-U (B P-GW-C platform

__________________________________________________________________________________

P =

SDN fabric SDN fabric Mavenir MME, S_GW and P_
GW Control plane
MEC location site RedHat Openstack, KVM,
Local Gi ( candidate ) Central Gi PDN Linux
Gi-LAN (Packet Data Network)
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Edae site Container registry
Edge site Geo replication from core to edge
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NTT NT Lab(B2B2X PoC) | B
Main players

(Middle B)
who drives
biz in each

industry

X
Middle B’s %

users/devices

Opgenshift
NODE

- | | NFVI |
( .\ (Edge DC) (Core DC)

NFVI

Edge Core

. —— GW
% o SW SwW

Service 1 B

Service 2 NTT group & Cloud partners

I(d https://blog.openshift.com/wp-content/uploads/REDHAT _OpenShiftCommonsGathering_20171130r2.pdf




Application centric networks

Central Data Center

@ Town/City Arban City Regional Area
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Face Connected Car CDN Blockchain as a lloT Intelligent
Recognition, MEC video Service Edge
security apps processing
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Increased Bandwidth
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Better Connectivity

Increased Bandwidth
Decreased Latency

Proximity Services
(MEC)

Management Challenges

20
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New Use Cases

Innovative Revenue
Streams

New competitors (C-SP)

Need for Agility

What do 5G&MEC
mean for a CSP?
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Better Connectivity New Use Cases Explosion of Data

Increased Bandwidth Innovative Revenue Storage requirements
Streams
Decreased Latency Data privacy
New competitors (C-SP)
Proximity Services New Revenue Streams
(MEC) Need for Agility (again!)

Management Challenges

Ay
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What do 5G&MEC
mean for a CSP?
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Better Connectivity New Use Cases Explosion of Data Analytics

Increased Bandwidth Innovative Revenue Storage requirements Al/ML
Streams
Decreased Latency Data privacy Flexible Big Data
New competitors (C-SP) platforms
Proximity Services New Revenue Streams
(MEC) Need for Agility (again!)

Management Challenges

A

N1/
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Cloud Native and Carrier infrastructure environment for 5G
— Kubernetes ... fast becoming de-facto master
— VNF workload and Container workload will co-exist
— Heterogeneous computing ... CPU based, GPU based and FPGA based
* Need to develop Edge and Core de-centralization architecture
— Container registry for Geo replication from Central DC to Edge DC
— Ceph data lake
» Telco Edge needs access technologies(VNFs, etc) on OpenStack NFV
platform for bringing user traffic into cloud native apps in Kubernetes
* Openshift meets B2B2X

17



re ODS <« rednat

N
N OPEN NETWORKING //
Integrate, Automate, Accelerate

Q&A

hyde@redhat.com
ignacio@redhat.com

Another session by Ignacio Verona

Telcos New Edge: Blockchain Technology Applied
Wednesday, September 26 at 14:10

http://sched.co/Fnsd
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