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What is NGSON

* An IEEE sponsored effort
to standardize a framework Application and services

of IP-based service overlay @
networks

* A set of context-aware,

dynamically adaptive, and T e

Self-organiZing networking [Context-awar: NGSON rking capabilities ]
capabilities, including it

advance.d routing and Underlying Networks
forwarding schemes

Service related functions - Transport related functions

June 2013 M. Ulema 3



Position of NGSON Standards

N G SO N Service Related

Transport Related

June 2013 M. Ulema 4
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to IEEE

IEEE P1903 NGSON
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IEEE
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Document Status

* White Paper Released 1Q09
* Requirements Frozen 2Q09
* Architecture Standardized 3Q11

* Technical Specs Started 3Q11

June 2013 M. Ulema



New PARs Approved by IEEE

¢ Content Delivery (P1903-1)

— Technical Standard for Content Delivery
Protocols of NGSON

* Service Composition (P1903-2)

— Technical Standard for Service Composition
Protocols of NGSON

* Self-Organizing Management (P1903-3)

— Technical Standard for Self-Organizing
Management Protocols of NGSON

June 2013 M. Ulema



Where to Find us?

* Website:
— http://grouper.ieee.org/groups/ngson/index.html

* For questions:

— Mehmet Ulema: mehmet.ulema@manhattan.edu

— Niranth: namogh@huawei.com

— Lisa Perry: L.Perry(@ieee.org

June 2013 M. Ulema
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Agenda

« NGSON enables Service Ecosystem
« E2E Use Case for NGSON
o Specific NGSON Scenarios
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NGSON enables Service Ecosystem

Govenment

o omcemenuns -Smart Grid
IntenetWeb . o

o, B

Social

Emall é‘Veatherg.'
" Hotel - Air ticket \

NGSON based -
Service Layer ~
Infrastr L

Hle
dispatch automﬁ‘ Vouching

/ ‘Smart Metering-

TeIco Service APP__ ' """" ' w
Presence ;- CA'—L cus °',"é,r. Gare "
Locatldn """"" SMS /

4 IMS ) EPC (LTE) SDP Cloud and Other N/Ws
SR <-> CSCF SPD <-> PCRF Media <-> CD SDN P2P, Web
IDM <-> GUP CD <->P-GW Orchestration- NGSON uses
SPD <-> PDF Construct th SC, SR, SDN Cloud and
CD <-> MRF onstruct the : SDN

- / MBB App Layer Scaling SDP. Providing PaaS

Enhancing IMS for 3GPP EPC  Orchestration of value roviding Faa
Service Interactions chain in multiple layer, building the @IEEE
provider env. SaasS, using laaS.

Flexibility to Apps.



E2E Use Case for NGSON

« Step 1: NGSON makes all the Services and APIs available from various
networks of a Service Provider and the Partners.

. Step 2: Compose a Service Chain (eg. Video content service) by Orchestrating
the services, service functions and network functions using NGSON.

o Step 3: Deploy the Service Chain. NGSON understands the service chaining
specification and initializes the related NGSON functions.

. Step 4: Service is provisioned to the End User for a certain instance type
(Usually a factor of cost). NGSON prepares to execute the Service Chain for the
particular instance type by issuing commands to functions of NGSON like:

. Service Discovery: To discover the destination services appropriate for the Service
Chain for the instance type.

. Service Routing: To setup the routes of the Service Requests to appropriate
destinations and support Self Organization in terms of Self-Optimization, Route re-
configuration and Fault Recovery.

. Content Delivery: To setup efficient content delivery for the service with the help of
Context Information and Service Policy Decision functions of underlying networks like
P2P, Cloud, CDN, SDN, etc.

. Operation and Management: To automatically self-organize the NGSON Physical
systems to realize the Service Chain. (Manage the OPEX)

. Step 5: NGSON provides high QoE Service Delivery considering the dynamic
situations of the User, Network, Service and Device. Also providing flexible
charging options.

Examples for NGSON Service are:
*Bandwidth Service (User selected services + Charging Plans) @
*Mashup Service (Internet Content + Telco Service) / IE EE



Open APIs

[ Applications and Services }

0,0 S0

APls
NGSON

SERVICE
DELIVERY
CHAIN

—
Underlying \
Networks
(Transport
&Access)

'Multi-lndustry
/ Services

Customers @IEEE




Service Abstraction

&=

Developer of composite servives

Video Player

L - e )

Service
instantiation

————————————————————

- T (&)

Movie

—————————————————— -1

i Go gle l—-— YoulTH

Chain Services (Abstract)

Service
instantiation

———————————————————

————————————————————

b

@ Service l;"bain

L]
@ send service
template
"

i@ \{ ﬁ &) Service o
execution [y *=_£=. | AT
Mowvie Video player land delive . -
End use
,

L
'@ Service chain

Instantiate over different services & networks (SDN, etc) with

Differentiated Experience and Cost

- NAVER

i te
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Dynamic Service Composition & Adaptation

]

Live news from CNN,,
) A Dragon appears i
Personaliza in the city h?ﬂ" s

service =™
_ 2 -~
Context service a

Live news streaming
service

ervice Router
Servige uter

TV guide service

NGSON

Neth(
info
Underlymg networks

Initial setup ngh bandwidth

Low bandw
WiFi/Wibro WCDMA




Service Delivery Orchestration

» User can create mash up of




SReg FE, SDN FE, SR FE

NODE 1

Self Organization

SP FE, SC FE, SPD FE,
CD FE, SRFE

NODE 2

IDM FE, CIM FE, OM FE,
SR FE

NODE 3

Topology-1

FEs on NODE
are re-allocated
to NODE 2 due to
the failure of
NODE 1

SP FE, SC FE, SPD FE,
CD FE, SR FE,
SReg FE, SDN FE

NODE 2

IDM FE, CIM FE, OM FE,
SR FE

NODE 3

Topology-2

NODE 4 is adde
and SReg, SDN,
SP and SC FEs
are re-allocated
from NODE 2 to
NODE 4

SReg FE, SDN FE, SP FE,
SC FE, SRFE

NODE 4

SPD FE, CD FE, SR FE

NODE 2

IDM FE, CIM FE, OM FE,
SR FE

NODE 3

Topology-3

< IEEE




Thank you!

Contact:


mailto:namogh@huawei.com
mailto:namogh@huawei.com

Overview of the IEEE P1903
(NGSON) Standards

Niranth - Project Officer, P1903 WG, Huawei
Seung-lk Lee - Editor, P1903.1 Spec, ETRI
Jong-Hwa Yi - Editor, P1903.2 Spec, ETRI
Fuchun Joe Lin - Editor, P1903.3 Spec, NCTU

(11 Jun-2013/IEEE/Workshop)
Budapest, Hungary
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Agenda

- Background
o Introduction to NGSON Architecture

« Current Standards Specification

< IEEE



Current Challenges

Network Operators

Service & Content

providers

Vertical Industries

& Companies

End Users

Bandwidth requirement exploding
Internet services — good QoE

Voice is still major income source
Data services increasing dramatically

Major income from advertisement

Internet services are popular

Internet portal becomes necessity

| love Internet !!!

Services and Advertisements are

everywhere

Telecom services are stable

ARPU decreased, revenue eroded

Minor income with heavy burden
Challenged by VoIP with zero price
Price competition will come soon

No such thing called ARPU

User activities are anonymous, hard to

locate target customers proactively

How about mission critical business?

Sometimes QoS is a problem

It’s dangerous if you are exposed

Becoming spam, but still hard to find out

critical services in time

Limited services, not attractive at all

Too stiff, not adaptive

IEEE



Opportunities

Telecom Market Scenario

Business Terminals Platform Applications Costs
PRICED

D 1) #E ofriendster [ 5w | [ Shasdod)
,-,imm TR i orkut o s
Hrvesad FLOGHK,

2" n e u;x @Hﬂml .E'-'-:-\.'-'.. WITETEII
- NG st You [T
ETm

R
- . AL
TR o e
g1 1 LR Adopete
% tribe MQRcw  FocelRlen . Emm% B Blogger

s S YuMe neeribes
] @ Mo R
&k:“ Teair,  SeROIBANK HIWBI]

}1JeN dsn uoljllg
062~ - aseyaind spoorg) |eubiq

FREE

Mobile Internet is challenging operators profitability and they need to think about transforming their networks
and business model in the next 3 years (Developing country operators need to take important decision by Q3

2014. Business cannot be sustained by simply increasing the capacity or “dumb pipes”) — TellLabs Study

QIEEE




Use Cases

Automated adaptation of Service Characteristics during
(Multimedia — Video, Voice, Text) Service Delivery based on
Contexts (Current Device Type, Mobility, Available
bandwidth, Content Popularity, etc.)

User centered Service Composition to create context aware
and personalized services. Eg. Personalized Tour service,
Content recommendation service, etc.

Service Orchestration of the Service Delivery value chain
by combining services from different industries (Web,
Energy, Telco, Health, Governance)

Self Organization of the Core Network and Application
Layer to achieve OPEX optimization - adjusting the
structure and functions of NGSON

Opening APIs to Applications for Service Layer Operations
thus allowing programmability of Service Delivery.

< IEEE



NGSON Requirements

Addressing
Interaction
Interworking

Cross-layer

ID Management

QoS

Security

Service framework to 3rd party
providers

Infrastructure virtualization
Global ID

Service routing
Service registration

Service Discovery and Publication
Negotiation

Service Composition

Charging

Seamless Mobility

Context Awareness

Service related Self Organization
Brokering

Service Co-ordination

Service Collaboration

Virtualization

Messaging for O&M through Service
Routing

Service related P2P Overlay

Service replication

Community based services

| S

Network Routing
Transport Related Functions
Self Organization Adaption
Identity

Resource Virtualization
Network Composition
Resource Scheduling
Network Traffic Optimization
Transport related P2P Overlay

S

S

Manageability
FCAPS
Lifecycle management

Service arrangements and
provisioning between providers

V7 0 e




IEEE NGSON Architecture

Applications and services

Static & Dynamic Service
Chaining and Instantiation

Discovery & Negotiation

|
. .o | . .
supporting Composition & Re| solli | _ Maintenance of Service
Routing functions e I N O8M Pufictions Dynamic Information
Service Composition FE | B / g
R4 Re o
R —— Self Organization of
Service interaction and .y Service Discovery | Rs NGSON structure and
. . T~ and Negotiation FE Rie X
Service forwarding Ry Overlay functions.
techniques \ Ris Management
— | FE
|—— === Rss Service Routing FE
End User ' Riz ServicePortal FE— | L [~~~ ~7- ST T T T T T T 7717  NGSON
L Functons | Ro A
] Rg Identity R Y Context Information . .
Allows user access to Management FE Management FE Service, Network, Device,
NGSON services Rug Ryj User contexts mgmt.
: Service Policy
/RM/ Content Delivery FE Decision FE —— QoS N Gati g
User and Service level N y A° egotiation an
Authentication & + | Assurance

Authorization j
Res :
Legend :
|

|
Content adaptation, cache and
forward techniques
I

[ ] entity standardized by NGSON i

Entity standardized out of NGSON |

L ___1 L ___ 1
Reference Point standardized by NGSON Featu res 1 0 Fu nCtlonaI Entltles
T e e ot e e | ®Self Organization 20 Reference Points
service € Context Awareness
Rel, Re2, Re3 and Re4 are external reference points ’ Dynamic Adaptation

\ R; - Ry are internal reference points J & Service QoS @ IE E E



1. Service Composition

Composite service §

Ret

—R1— SDN FE

—R19

("~ SC FE h

Service brokering _Spe-::lflcatl_-::-n

interpretation

SR FE FRA—
Composite service Charging event
adaptation supporting

. v,
Service Brokering - Adaptation

. Static and Dynamic Service
Chaining and Instantiation

« Abstraction of Services for
re-composability

« Control the composition
Specification Interpretation

!

— CIM FE

- Re-composition

o Optimization for best
performance

« Context Awareness

Charging

< IEEE



2. Service Discovery and Negotiation

Dervice
subscription & Service discovery
Service Content location
. vy
« Discovery o Negotiation
. Service matching based « User profile based and
on service criteria and Response based.

context P
X « Subscription and

« Service selection Notification

« Service _
Recommendation (list of ° Content Location

similar services) based Discovery
on Service ldentity

< IEEE



3. Service Routing

; Services '
S Fi'rf .
(e oy
R12_ Self-organization Charging event —
supporting supporting
Coore ook
. Service Routing o Support Self Organization
« Forwarding based on service « Dynamic Adaptation of
address, class, etc. Overlay Network for context
« Context Aware Forwarding to changes
single or multiple . Service QoS Dispatch

destinations (Intelligent) Interfacing with SPD FE
Support the Service X °

Composition adaptation o Charging Event Support

Interaction with other NGSON
FEs

< IEEE



4. Service Register

s

SReg FE

[ SR FE j—RE—

Retrieval and
update

Service address
mapping

.

N\

« Retrieval and Update

- Real time Service Registration

« Manage dynamic information of the Service

« Service Address Mapping

« Service Address Resolution to IP

< IEEE



5. ldentity Management

]
Services E
[}

SR FE :;_Rg— Authentication & User profile
authorization management L Ri8 ( SDN FE ]
SPFE R13 .
ID mapping

L. A
Authentication and - ID Mapping
Authorization « Interoperability between
. User and Service Level Global (NGSON), Local
Identity Control and Mgmt. (Sedl'\_i_lce Prowde;\spemﬂc)
« Manage Identities based on ﬂ;‘s emporary (Anonymous)

Groups and Communities ]
« Global ID — Support Single ° User Profile Mgmt
Sign On o User Data Models

< IEEE



SRFE R4

—~

SCFE

SONFE

6. Context Information Mgmt

CIM FE

Context class

Examples of context

R1%

Service comtext

Service-related information such as service (oS, service
performance, service availability, seTvice roaming state. service
triggers (such as policies, user feedback, and location), content,
service category, service fees, service provider, and location
where the service is available.

Rif—

User context

User-related information such as location, environment
constraint, terminal equipment used, preference, presence.

[ L Cotertsoures

Context
Context process

Metwork context

Network-related mformation such as network conditions (e.z.,
bandwidth traffic topology) and performance.

aggregation

Device comtext

Device-related information such as hardware configuration of
device (e.g., device model, display, input/output modality),
software configuration of device (e.g. operating system. mobile
platform). and status of device [e g, received sial strength
(FS55), battery power, memory consumption).

Context Aggregation

Context Collection from
different sources

Context change Monitoring

« Provide high level contexts
through interpretation

« Reasoning of context
information

Context Processing

Transformation and Filtering
of Context Data and
modeling different contexts.

Context Dispatch

Provide context for NGSON
operations and applications.

< IEEE



7. Content Delivery

Services

hanssssssspsnsmsnsmal

ri4
I

é CD FE h
Content receive Content send
aggregation
 Receive « Aggregation
. Storage selection (Cache . Storage (Cache, Cloud,
vs. Permanent) CDN, etc)
- Location update with - Merging and
SDN FE Synchronization
« Distribution Policy « Send
Control for different _
storages and contents - Best Delivery
(stream vs. files) . Unicast vs. Multicast

Enables support for protocols like HTTP, FTP, P2P, RTSP, etc.

< IEEE



8. Service Policy Decision

é SPD FE )

Service QoS

requirement QoS negotiation

E SR FE }m 1 ispatch
Resource state
monitoring QoS enforcement
o | S
R20
[ R ———
Underlying

networks

.....................

. Service QoS Requirement . Resource State Monitoring

Dispatch « Query underlying networks
« Analyze & Derive the service . Monitoring
QoS requirement from
request. « QoS Enforcement
« QoS Negotiation - QoS reservation in the

- Determine the best service underlying network.

provider based on resource - Allocate acceptable QoS
state. based on the actual network
condition.

« QoS admission control

< IEEE



9. Service Portal

$ End User Function §

R17
|

SPFE

( SDN FE }FL? Portal

Portal

Ft15{ SR FE )

Logon
th{ IDM FE )

Subscribe to NGSON
Services in Real time

Registration of Global ID

Forms the Service and
content requests

NGSON Services Information
rendering to the user.

Log-on

Interface for Login.

Login session handling
Support authentication for

service requests.

< IEEE



10. Operation and Management

NGSON
node

-

\,

OM FE
Overlay
management
Role

FE instance assignment
monitoring &

modification

Node monitoring

\

A

FE
instance

Overlay Management

Manages the Node and
Functions information

(Topology)

Capability negotiation with

Physical systems

Node Monitoring
Manages dynamic

information of NGSON Nodes

(resource)

FE Instance Monitoring

Dynamic information of FE
Instances (Status and
Performance)

Role Assignment and
Modification

Reconfiguration for nodes
and functions in NGSON.

< IEEE



NGSON Key Features

Context Awareness . Content Delivery
Dynamic Adaptation . Service Mobility
Self Organization o Security
Service Routing « Service QoS

Service Discovery . Charging Events
and Negotiation

Service Composition

These key features are realized through interactions
between the various NGSON FEs as described in NGSON
Architecture

< IEEE



Examples of Key Features (1/5)

« Service Substitution in Service Composition

Service Requaster SR FE

SCFE SDN FE Service 1 .. e

1. Service request

-
-

2. Route to composite servipe

T[T 2 Servies execution,
‘_,;' invoke service
4. [nvoke base service

EL Inveke base service failure

6. Route failure l'l'IfOI'rTIEIll'UEl

[, 7. Service execulion, substitiite

servics

& Service discovery and negotiafion request
-

-

9. Return selected service

k-

Ty 100 Service
11, Invoke base service ‘/ execution, invoke
B serviee

12, Route to base service

Y

13, Service response

14. Roule response Lo 5C FE

16, Service response :f 15 Service execution,
- - reply response

17. Route responss

-
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Examples of Key Features (2/5)

« Service QoS Life cycle

AnyFE | [ scrnre | [ camre | | SFD FE | | QoS Decisicn Function |
1. Publich rquue;t-:;‘:_ Qed cotwpupdate QoS configuration

P—
2. Stonsyfupdatie QoS infarmmation
=. Publish regpomss
——

1, Discover reguest peith Sed Criteria QoS

If Cormtaxt crtaria b= jecad,
2, Gt QoS related Qombest

3, Cnerhest mess s

Discowvery

4. Discovar @ sartica satisfving QoS crftaria
5 Discowver response)

oS [Enforcemeant

[————
2. Salir thee soevics QoS jnto sorvios roelated Qoad
armd transport related | oS
=, Enfarcse the sarvice rflated Gals

1. Perform Service (oS reguirament

1 1
- 5, Authwarize the Fesawces and
cantral the C]r:llr-i enforoe rmseart

___________ .l_ f— . — e E— — —
5, Soervice GholS reguirementl respomse
7. Enforcement responss t——— - -——

DoE Assursmcoe

[——
[————

1. Monitor reguest of DoS

2, HMonitoring $ot-

!

=+, Flonitor response

2, G Analpss amd anqrr:emq_nnt
| —— = —— | — e -1--—————————— - 1
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Examples of Key Features (3/5)

« Service Mobility (Roaming)

Sonvice RE RegFE SRFE SRegFE
(Visted) (Visited) (Home) (Home)
1, Roaming reqistration request

2.Roaming mgish'aticrl fequest

3Raaming natification

4,Route Roaming notifitation to HSR

7 Route Roaming notifitation response

" | 5.Roaming notification

& Roaming notfication

¥4

8.Raaming notificafion fesponse

% Roaming registration pesponse

g

10,Roaming registratipn respanse

IEsponse

Service

Peguader

SRFE
(Conkact)

SR HE
[Hesmed

Skeg FE
(Herrsk

SR FE
{Visited)

(Wisi

Skeg FE

ted}

LServiee Request

o

12 Farward Servios

2 Roube Service ni

5k 1o HER

Auery the zarvice

nfrmation for rowtin

i

AR Infermation

5, Forward Senvice B

pojuast tiy VAR

1BRoute Service Re

Fnonse

7.0uesy Response
=

= (nfiormation for routin

& Forwarnd Service Bbquest

Oy Bervicn Recpensa
-l

11 Routa Servica fed

il

jponea

-
Fispinsg

&
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Examples of Key Features (4/5)

« Dynamic Adapation

: Composibe serwices L..m )

Adaptation category

Adaptation examples

Service level

Service substitafion (e g.. the use of another service component),
service negotiation, dynamic service routing, and dynamic SC;
dymamic selection and compositon/decomposition of services:
dymamic mvocation of an appropriate service at nuintime; dynanyic
QoS and media flow delivery based on context

User lewvel

Multiple user interfaces for a service based on user’s situation

Metwork level

Dhynanucally comnects to an optimal network

Serwice Requesther |

i ke

CIr FE | |

SDD FE | |

1. Sarvice

rEsgRasst

Larwioe request
aned SILA based
initgal QoS
Moo

. Service respornse

2. Service aexaeoudon B o
dedde SLA for the conmg

=Z. Monioor reguest

btain service &
po=ite Servios

frervice oS g

S=arwica 1..m

. Monito’] request (serviosdaes e ety

ber k. conbext]

5. DInveodoe D

s service [rowts bo H

|erse servics])

G Sendos responses

B, Service is provieded durimg a

percd (=.g. maedia s=

vices]

oS changes
ard

reE—CoITIEE S TN

. Monitor Motify (Failurs

o reguested oS

_H_"' 10, Anabysis status & S
la—" Composibe Service Wit |

11. Monitor regrssst

=t altemative
e [or same} SiLA

serwice OS] -

12. Invoke bas

b service [(nowbe o e

v barse soreice]l

132, Sarvice reSmorss

. Sarvice = provided dwring a

pericd [(2.g. media =g

]

Corntext changes
an
FE— OISO

1 5. Monithr notify (chan@es of servioe

ke ey N bwsoerk. CoorTEH

165. Analysis status B Se
OO pHOSThE Serwice Wit 1

17. Monitol request ([(service)dewvios et

18. Irvoke bas

j=ct altemative
aw [or same) Sia

lea rie CoamibeExct])

b servics [(rowbe to nes

ol )

o base soreice]l

19, Sarvice resoormss

20. Sarvice = provided during a perod (2.9, media ssrvices)




Examples of Key Features (5/5)

Self Organization

. Self Configuration
« Self Optimization
. Self Recovery

Self-organization categorv
= = .

Self-organization examples

Node level

Self-recovery, self-optimization and self-configuration

Fumetion entity level

Self-recovery, self-optimization and self-configuration

Service level

Dymamic negetiation, composition and substitution

Transport level

Network parameters tunmg and transport-related substitution

OM FE Non-Involved Self Organization

OM FE Involved Self Organization |
Senvice .

Mo SR FE SINFEL SONFE 2 OM FE senice | |l
|
O N o Fallredeteted | I
1, Fole assignment I

+ Management
2 Update overlay matwork Fli I
3. Senvice request. I
4, Static service information quesy . I
5 Gatic service information response I
b, Senvice request I
7, Senvice response I
ij SerVice response I
|
]

aruice Baquaster BR FE R FE2 R FEL SReg FI Servioe
Updte muting tabds for SR
B Ao
BE il
1 Bervice request
%, Service request
3 Lookigp Routing table and
iedemi Py wel s destfination,
4 Ouiery the sorice gletor nfosmaddon
& Response the service registranlon fnfarmarkon
6 Service request
T Sarvice repoese
B Service respatse N

< IEEE




NGSON over Underlay Networks (1/3)

Y NGSON over |MS Service Composition of IMS and

non-IMS Services

NESON
Composed
Services [Y SC FE
—_— A
Pz A
1 o :
il ’ |
M5 Functional Entties * I
Services : SR FE
F
R I A I NGSON___
S ¥ IMS
L Services
Trarspart Mekwork
S-CSCF
MGS0OM Node MGS0OM Node MGS0ON Node
_____________ ] r_____________| r_____________|
! : ! : ! Composed |
NGSON Functional | 1| I NGSON Functional | 1| | NGSON Functional | |-Context Awareness Sarvices Y SCFE
Entity over IMS | 1 1| Entity over IM5 | 1] Entity over IM5. | Dynamica da ptation e
! | ! | | SBeli-Organization S
11 11 | » 1
/‘ i ENGEDN over IM&I i i Services | =hFE
|
IMS Functional | | ! | | IMS Functional it IF ————————————————————— ri'%ﬁ_g_f\____
Entity 1! 1! Entity I
] | | | | | Services
11 11 |
IMS Functional : : IMS : : : Zervice Broker
iy | | | |
ey U N B SO~ el

SACSCF

Underlying Network @IEEE




NGSON over Underlay Networks (2/3)
« NGSON over P2P

P2P Node P2P Nose NGSON integration with P2P Service

MGES0M FEs NGSOM FEs
End User Functony .
. D FE PP Service
Siervice
P2P Links P2P Links
L N e PIP netwnrk
2. FETCH ronbent 2
P2P Links v
3 Analyse content requass
MGS0OM FEs

I'I- " (N ]

B9F Node FETCH coabent

L J

5. BECEDVE conlant ¥ (PP 'Wayh

- ————————————————————— =i
P2P Services
& Cackhe Conbeal IDptionalh
-1 Ry
¥

¥ DELIVER conkont ¥

NOGSOMN
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NGSON over Underlay Networks (3/3)

« NGSON with Web

- Interaction (Security, Diversity, Sessions, Context
Awareness & Adaptation) of Web Resources and NGSON

Services.
« Service Delivery — App Stores, Web Desktops, etc.

« Service Composition - Mashups

Seryice Requeste

Web Browser

Widget

.REE.

NGESON
SR FE SReg FE 5P FE
SCFE SDN FE CDFE
DM FE CIM FE SPD FE

Rel
5Pl

Red

Web

Web Service/Web Sites
(XML SOARHTMLS
J50N])

Media based Web
Service
(FLASH/HTTP)

Web Infrastruciure
| Application Sarvers)
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X-Aware Service Ecosystem

CPE, Mobile IM, LBS, Social
AS, AppS, Handset, ... N/Ws, ...
N N
L. . Device Awareness
Application/Service User AWareness
Awareness
Network Awareness
Application Awareness
V - - - 7 I
I Software Defined Telecom N/Ws Other N/Ws | 1
l Network (SDN) (NGN, IMS, EPC) (Web, P2P, IT) l
| |



Current P1903 Standard Specifications

Focus on Standardization based on Key
Features.

Approach for Careful consideration and Fast
Deployment.

P1903.1
« Content Delivery Protocols of NGSON

P1903.2

o Service Composition Protocols of NGSON

P1903.3
. Self-Organizing Management Protocols of NGSON
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P1903.1 — Content Delivery

Purpose of P1903.1

Applications and services

NGSON

Lo || e
for network operators, —
service/content providers, . o|dlogoremsmmms | oo For
and end users i per— %
to provide and consume i ( , Y R i regsre
content services based on ] et [ 1] 5, oo
advanced content delivery 2 " pargener
capability of NGSON .- | |||=—= seveercungre | | | L——
. with context-aware and -===- '~ J RL

1(:ler;amically adaptive N e O L[Ceartonetn

eatures. Ry Ry
to provide interoperability || & cotoser | | et
of content services o R
between network R 3
operators and content :
providers. S B I |

| Underlying Networks |




NGSON Content Delivery Operations

Services Underlying
SR FE SDN FE CD FE SPD FE CIM FE /End Users Network
| |

Content Delivery Request Operation

Content
Discovery
Operation

Content Location ‘

Update Operation| C I ou d
‘ Content Storage & Cache Operation

Content Dplivery Channel S¢tup Operation

‘ Transport QoS dispatch Operation S D N

Transport |QoS enforcement Operation

[ Context Information Request Operation ] CO nte&t Awa re

Content Delivery Service Operation
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P1903.2 — Service Composition

Project scope

This standard specifies protocols
among Service Composition (SC)
Functional Entity (FE), Service
Discovery and Negotiation (SDN)
FE, Context Information
Management (CIM) FE, Service
Routing (SR) FE and Service Policy
Decision (SPD) FE to support
service composition capabilities in
next generation service overlay
network. The capabilities of service
composition aim to support service
chaining and instantiation,
specification interpretation, service
brokering and execution, and
context-aware and dynamically
adaptive service composition.

Composite service
( SC FE B [ SDN FE
Specification bSerwce &
. ' subscription Service discovery
Service brokering interpretation R notification
: - i locati
Composite service Charging event Se':li.e CO;:::;VZ:;HOI'I
R adaptation supporting negotiation
\ J \ |
R |
R‘ 18 :
|
|
( SRFE ) [Re ( CIN FE
Senvi i Service QoS
ervice routing dispatch Context dispatch
Self- organization Charging event Context process Contex.t
supporting supporting aggregation
J \.
I
I
| sesssssssssssssssssssssssssssssssssssssssy
; ! SPDFE '
R
Il !
I ] '
: i Pervice QoS dispatch QoS negotiation |
TR i
]
i | Resource state Q08 enforcement | |
E monitoring '




NGSON Service Composition Operations

4 o= I

Developer of composite servives

rewine {1z — = i | 1. Create Abstract Service

instantiation

: .
"
: rood
. -
vice K E :/ Service
Service = | =0 feececccsssmes=== groccsooceee-oos instantiation
L
.

———————————————————————————————————————

H . | R . H H
i Google —i YoulTH H : i Ddm l—--. G\‘,m,—/g

i {?}l; i ﬂ: R @ '1' @ """"" ® Service ;

. execution = . -
Movie Video player : Mowvie Video player land delive

—
EQ:J_:

End user

3. Delivwer the Gomposlte Service

@ Service c‘ham -?E.! Service chain
‘
{ e pil ) ) g
&

- NAVER

= (53
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P1903.3 — Self Organizing Mgmt

NGSON k
SON
FE £
-

NGSON node

« NGSON network operators to reduce OPEX of NGSON networks
based on self-organizing management capabilities of NGSON
including self-configuration, self-recovery and self-optimization of
NGSON nodes and functional entities.
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NGSON Self Organization Operations

Self

ADD NGSON FUNCTION ENTITY
DELETE NGSON FUNCTION ENTITY
MOVE NGSON FUNCTION ENTIRY
COPY NGSON FUNCTION ENTITY

Configuration

SReg FE, SDN FE, SRFE

NODE 1

SP FE, SCFE, SPD FE,
CDFE, SRFE

NODE 2

IDM FE, CIM FE, OM FE,
SRFE

NODE 3

FEs on NODE
are re-allocated
to NODE 2 due to
the failure of
NODE 1

ACTIVATE NGSON NODE
DEACTIVATE NGSON NODE

SP FE, SC FE, SPD FE,
CD FE, SRFE,
SReg FE, SDN FE

NODE 2

IDM FE, CIM FE, OM FE,

SRFE

NODE 3

NODE 4 is adde!
and SReg, SDN,
SP and SC FEs
are re-allocated
from NODE 2 to
NODE 4

Large Scale Deployment (Cloud)
Automated Management

Virtualized NGSON Functions
Decoupling Hardware and Software

SCFE, SRFE

NODE 4

SReg FE, SDN FE, SP FE,

SPD FE, CD FE, SRFE

NODE 2

IDM FE, CIM FE, OM FE,
SRFE

NODE 3

NODE Level
FUNCTION Level
SERVICE Level
TRANSPORT Level

If Controlled by Overlay
Management

~ Define Operations for Self-
Organization

~ Define Triggers for Self-
Organization

If Not Controlled by Overlay
Management

» P2P Self-Organizing
Management
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NGSON Impact on Monetization Trend

Application Needs are Orchestrated
across various service and network
bstractions in a cost effective way.

Sﬂrreri::tiue \ Creates_netwnrk
supply of abstractions to
innovative _enable faster
applications Innovatio innovation.

by third

parties.

— Network_
Functions
Virtualisation

SDN (Open Flow) & NfV allows to create a
more powerful application strategy based
on NGSON for the service provider

Reduces CAPEX, OPEX,
Space & Power
Consumption.
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Thank you!

Contact:


mailto:namogh@huawei.com

