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What is Network Slicing? A

Innovative R&D by NTT

A

Massive MTC Slices

\
=

MBB Slice |

https://www.slideshare.net/yihsuehtsai/nevgervicesand-marketstechnology
enablerssmarterlte-relesel3-androadto-5g
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Operation API COMS, ANIMA, TEAS(ACTN), L3SM, L2SM,

Network Function SFC

MPLS, SPRING, NVO3, TEEIN, etc.

A & 4

Transpot

<Consideration areas foretwork slicing and relevant W86Fan IETF>
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T 0
A Resourcecentric

DELIVERABLES
I. Problem statement and use cases for management of
network slices.
NS Tenant - . :
coms | @ 2. Architecture of network slices.
Area Customer Service Interface (CSI) A , . .
— 3. Information model(s) and operations for network slices
________________________________ @ on topics described above i the scope section.
I Service Deli Interface (SDI O ~ s r
! Lo Doy Intertace (500 4. SDI and CSI mnterface specifications and relevant YANG
| (B[N Orchestaor (NSO) : odels
| SDI G) ! > _
| NSO : 5. Mappings of technology independent network
= - —Snrsssnrsasacsenrneabaor s Wareanal oo - equipment configurations derived from the mformation
Network Configuration Model | - - o
Data Plane b ettt model towards specific technologies (coordination with
Tech A controller | | Tech B controller relevant WGs as 11eeded)_
| Device Configuration Model !
Underlying Network Resources/Functions i
NS: Network Slice https://datatracker.ietf.org/meeting/101/materials/slided 01-comshow-do-
NSONetwork SliceOrchestrator the-conceptsfit-togetheralexgalisO1
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How do the concepts fit together in IETF?

&

NS Implementation technology independent

Management
Plane
ﬂﬂ'—____----‘u
NS Tenart e Sso Datamodel
Customer Service Inteface(CS ’ N
- . / COMS - single and multiple domain \ ACTN
N Provider ( inter-operative management ]
-------------------------------- Y mechanisms / protocols / interfaces ,’
: Senvice Delvery terfae 8D ~ ~ PR
N.- -
: NS Orchestrator (NSO) : o o oy e e - Extensions
LS | o adl R U A of
I - ! \ N e
: NSO | gt K SN S data model (s)
------- 1|L—-h.||.||-ul|.--|u|- - —— i——_—:‘_—-_—!:_—-_—:—_t—_—:—‘————-—\----- -

Data Plane | Nehl'ofnCnnﬁguraDun Mode : DetNet w L2/13 NVO3
L) e [ | (arss ] (Seoment [ vPNs] ]

Tech A controller || Tech B conoller

_____ | S———

| Device Configuration Model ]
] 5

Lareprter Do r---)

COMS BoF @ IETF 101 Underying Network Resources/Functions

https://datatracker.ietf.org/meeting/101/materials/slided 01-comshow-do-

the-conceptsfit-togetheralexgalisO1
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COMSAgenda

~
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ANonWGforming IETF

A

AD Chairs Agenda
Endto-End

N

8.

9.

Administrivia - chairs
Objectives of the BoF - ADs
Overview of Questions to be Answered - chairs
Refresher on the questions the ADs want answered. See item 8 on the agenda.
Setting the Scene - Jari Arkko

Reference: draft-arkko-arch-virtualization
Why are we trying to provide NS solutions
a. Motivation for Management of Network Slicing and IETF work from Operator's View Point Shunsuke Homma
b. Motivation for Management of Network Slicing and IETF COMS work from Operator's View Point Luis M. Contreras
c. Q&A
Reference: draft-giang-coms-use-cases Supporting references: draft-geng-coms-architecture draft-homma-coms-slice-gateway
What are we trying to do?
a. Problem Statement and Architecture of COMS Liang Geng
b. COMS Architectural Design Enablers & Artefacts
(1) : COMS Technology Independent Information Model Cristina Qiang
c. COMS Architectural Design Enablers & Artefacts
(2) : Network Slice Interconnection Xavier de Foy
d. Q&A 10 mins
Reference: draft-geng-coms-architecture Supporting references: draft-defoy-coms-subnet-interconnection draft-homma-coms-slice-gateway
draft-giang-coms-netslicing-information-model
How do the concepts fit together?
a. Alex Galis 10 mins
b. Q&AS5 mins
Reference: draft-geng-coms-architecture
The Questions - chairs
Move through the questions one-by-one getting clarity on the answers.
Wrap up - ADs

NTT Copyright©2018 NTT corp. All Rights Reserved.
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Setting the Scene

-

Innovative R&D by NTT

AIETF
u IETF
i
K TopDown Bottom Up

Virtualization & Slicing Tech @ |[ETF

* Instance selection at lower layers
* Provider-based VPNs
« MPLS, L2-3VPN, NVO3, ...
» Traffic engineering, e.g., TEAS WG
* Service chaining — SFC WG's NGH
+ Management frameworks — e.g., NETCONF, YANG

+ Data models —e.g., L2SM, L3SM

Thoughts for Going Forward

« Consider all the technology!

« Virtualization, separation, resources, management &
orchestration: in and outside |IETF

« Find the concrete missing things that still need doing
» Connect the top-down and bottom-up way of thinking
« There are relevant existing and new topics to work on at the IETF:

« Data model development — e.g., work on commonly used data
models at several layers of abstraction

« End-to-end, heterogeneous networks, cross-domain

- How our different pieces fit together

®) NTT

Copyright©2018 NTT corp. All Rights Reserved.
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Why are we trying to provide NS solutions A

Innovative R&D by NTT

A COMBoF
V
V IETF
V E2E

A E2E
Telefonica

A

IETF
NW

Issues and Challenges for Network Slicing

+ Deploying and providing of E2E networks which satisfy requirements of
each service (bandwidth, latency, service functions)

= Operation across heterogeneous domains and stitching domains

Relevant drafts:
¥ draft-geng-coms-problem-statement-03
v draft-defoy-coms-subnet-interconnection-03

+ Ensuring high compatibility with existing netwaorks
= Overlay architecture, Slice Gateway solution

Relevant draft:
¥ draft-homma-coms-slice-gateway-01

+ Realizing tenant-friendly netwark control
= Abstraction of configuration, definition of API to external, etc.

ETF101 COMS BoF

Mu | ti—do ma | ] p rob | em Conventional Carrier Networks does not have

the tools to cope with customized multi-
domain service creation and delivery with

Opportunity for instantiating SFs in very short lead times

proximity
Better service fit

* Resources (incl. SFs) need to be
allocated for the new situation

* Proper Control and Mngmt Interfaces
should be offered by the remote - _
domain \ ! Network Provider 2

Need for scaling 5Fs in the ori’gin dom'a_in

It could not be sufficient A

Network Provider 1

IT Infrastrcuture PoP

@ service function

https://datatracker.ietf.org/meeting/101/materials/slided 01-comsmotivation-for-managemeniof-
network-slicingand-ietf-work-from-operatorsview-point-shunsukehomma01

®) NTT

https://datatracker.ietf.org/meeting/101/materials/slided 01-comsmotivation-for-managementof-network-
slicingand-ietf-comswork-from-operatorsview-point-luis-m-contreras00
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What are we trying to do?
Problem Statement and Architecture of COMS

S

Innovative R&D by NTT

A cowms
A

ResourceCentric TechnologyAgnostic
A COMS
A ServiceDeliverylnterface SDI NSaaS

A CustomerServicdnterface CSI
Instance

A COMSnformationModel

Orchestrator

Characteristi@ttribute

Orchestrator

network slice entities

Network

The Problem — a cross-domain approach What is COMS

* Cross-domain caused by integration of network and computing
* A customer wants a Turn-Key network

coMms

Customer Service Interface (CSI|

NS Provider

Service Delivery Interface (SDI)
NS Orchestrator (NSQ) ‘

[ Network Slice as a Service ]

Cross Domain Orchestration
Information Model

sDI
NSO

[ manO

Controller J

' Cloud Computlng

i Network Configuration Model i

[ Tech A controller | | Tech B controller |

Edge Computing |_MANO
| SF rl S SF

MANO | Underlying Network Resources/Functions |

MAND !Cloud Compunng | Device Configuration Model !

; i
%VMI ] Bare Metal '

Edge Ccmputlng [

« Service Delivery Interface (SDI)

+ SDI explicitly describe a NSaa$ in
network language. SDI can also be used
between network slice orchestrators,
enabling hierarchical management
through the notion of network slice
subnets

¢ Customer Service Interface (CSI)

+ (Sl is exposed by the network slice
orchestrator to run management tasks
within their slice instance under
certain policies.

+ COMS Information Model

+ Information model explicitly describes
network slice entities in terms of
resource components and
characteristic attributes.

https://datatracker.ietf.org/meeting/101/materials/slided 01-comsproblemstatementand-architectureof-comslianggeng00
Copyright©2018 NTT corp. All Rights Reserved.
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What are we trying to do?
COMS Technology Independent Information Model oot

A COMS Information
A Information Model

COMS Information Model describes what network slice looks like, Various languages to describe the information model — UML, Yang,
independent of NS implementation technology Pseudocode, Plain Text, etc.

+ used in providing a complete slice view in cross-domain scenarios
« used in the mapping to different implementation technologies at data-plane
+ used to enable the design of data models

Technology-Independent Concept

| Network Slice (in progress) | # L2VPN/L3VPN/SEC/MPLS/VLAN....

4 Data Models (CSI & SDI

Information Model (Apartment) NS Orchestrator l N * 3 i l A
. Resources ‘ Generalized-Function-Block | % Slice-Level Attribute |
Attribute| )
Material Color Price Information Model
Entity =
Desk INt 8 (100, | (610 b Float &, Float ) — $ 2 Node ‘ | Tenant-Controller | % ACL |
2-metal, ) _
g None - slice instances
i = Link ‘ Load-Balancer | —-{ Service-Start-Time | share and compete
Light String 32 String 32 E;‘_:ﬂ?ggﬂ"ﬁmt (sub-) network slice 8 -.| for resources
instance implemented by a| Storage-Units ‘ | Firewall | —°‘ Service-Finish-Time | e
Sofa String 64  [INt 8 [1-white, 2-black, )|  String 64 H Technology A reserved resources
Id by d b
—>| Computing-Units ‘ "‘ Resource-Reservation-Level | :::E, ;.?;:iim:ce_
unable to be retrieved
| if other slice instance

Information Model will be followed by data ﬁ

models (Customer Service Interface & Service Reliability-Level

are using them

Shared-Preemptive

Delivery Interface) as a next step
Exclusive

https://datatracker.ietf.org/meeting/101/materials/slided 01-comscomsarchitecturaldesignenablersartefacts
1-comstechnologyindependentinformation-modelcristina-giang01
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What are we trying to do?

Network Slice Interconnection S
T

A E2E
V draft-defoy-comsslicesubnetconnection

V draft-hommacomsslicegatewayfunction

D-plane Slice
Gateway/SLG SLG

https://datatracker.ietf.org/meeting/101/materials/slided 01-comscomsarchitecturatdesignenablersartefacts

2-network-sliceinterconnectionxavierde-foy-03
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