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There is Evidence to consider Commonalities of
IEEE 802 Access Networks

* More (huge) networks are coming N
up by everything gets connected 4

_ e.g. SmartGrid, ITS, loT, ... SHL__ o
« New markets for | e ==
IEEE 802 access technologies ‘

— e.g. factory automation, in-car communication, home automation, ...
« |EEE 802 access is becoming more heterogeneous

— multiple network interfaces ‘%\
- e.g. IEEE 802.3, IEEE 802.11, IEEE 802.15... ofifn athn om
— multiple access network topologies o *

» e.g. IEEE802.11 in residential, corporate and public

Factory

>

z II Hotel ) o
Public Wi-Fi

— multiple network subscriptions
* e.g. multiple subscriptions for same interface

 New emerging techniques, like SDN and virtualization

tation
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IEEE 802 demands a kind of ‘Stage 2

Network Specification in 3 Stages
» For the specification of the Integrated Services Digital Network the
ITU-T defined in its Rec. 1.130 a sequential 3 stage process,.

 This process is nowadays commonly used in most
telecommunication network standardization activities.

Stage 1

recnn e e ‘External’ requirements from the

structure prose static and
graphical user servi

descriptions (e.g., 1210, Service/deployment perS peCtive

1.130

Stage 1

Stage 2

Stage 3

Stage 3

Available IEEE 802 specifications
of protocols and attributes.

Recommen dations on SDL
{Z.100-Series)

More Information: ETSI: Making Better Standards
http://docbox.etsi.org/MTS/MTS/10-PromotionalMaterial/MBS-20111118/protocolStandards/stagedApproach.htm
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IEEE 802 demands a kind of ‘Stage 2

Network Specification in 3 Stages
For the specification of the Integrated Services Digital Network the
ITU-T defined in its Rec. 1.130 a sequential 3 stage process,.

This process is nowadays commonly used in most
telecommunication network standardization activities.

Recommendations on how to

graphical user service

e ——

‘External’ requirements from the
service/deployment perspective

<

Recommendations on network

elementary functions and
functional components

-

Develop a logical/functional model

for evaluation of those requirements;
P 802.1CF

—

Available IEEE 802 specifications
of protocols and attributes.

A ‘Stage 2’ specification would provide a mapping of the existing
IEEE 802 protocols to a functional network model, which facilitates
easier evaluation and better understanding of end-to-end behavior.
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P802.1CF PAR

Project Title:
Network Reference Model and Functional Description of

IEEE 802 Access Network

Scope:

This Recommended Practice specifies an access network, which connects
terminals to their access routers, utilizing technologies based on the family
of IEEE 802 Standards by providing an access network reference model,
including entities and reference points along with behavioral and functional
descriptions of communications among those entities.

Purpose:

Heterogeneous networks may include multiple network interfaces, multiple
network access technologies, and multiple network subscriptions. In some
cases sluch heterogeneous functionality must be supported in a single user
terminal.

This Recommended Practice supports the design and deployment of
access networks based on IEEE 802 technologies, guides the developers of
extensions to the existing standards in support of a heterogeneous access
network, and enables the use of IEEE 802 standards in new network
deployments by specifying the functions of the IEEE 802 technologies when
deployed in access networks.
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P802.1CF DO0.3 ToC

Overview
Normative references
Definitions

Acronyms, abbreviations, and
conventions

Conformance
Network Reference Model

1.

o 20 D

© 0N

Basic architectural concepts and
terms

Overview of IEEE 802 Network
Reference Model

Basic Network Reference Model

NRM with Coordination and
Information Service

Comprehensive Network
Reference Model

Operational roles

Network Virtualization
|dentifiers of functional entities
Deployment scenarios

8.

/. Functional Decomposition and
Design

N —

o o A

© N

Access network setup

Access network discovery and
selection

Association and disassociation

Authentication and trust
establishment

Data path establishment,
relocation and teardown

Authorization, QoS and policy
control

Accounting and monitoring

Fault diagnostics and
maintenance

Network virtualization functions
1.
2.
3.

SDN functional decomposition
Network Function Virtualization
Virtual Network Instantiation
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Network Reference Model design

« Core functional entities were identified from a common topology figure of an
access infrastructure

NMS Subscription _
= Service Information
Terminal ((X)) Access Network ﬂ Server

(((-)) L Backhaul/] Access Router
Dah— Bk ’ =<

« The portion of the access infrastructure in scope of IEEE 802 was defined
according to the protocol layer architecture of the data path

Application Application
Transport Transport
Network Network
. — g Ll N——— . Netwo.rk. Netwo.rk .
Data Link |, | DL | oL [ 1| oL oL pL [ oL | | |Data Link| Data Link Data Link
0 . | I 0

Physical || i| Phy | Phy [: 1| Phy [ Phy Phy | Phy | | I'| Physical | Physical Physical
| L, Medm Medum ~ .. _ Medium|_ . Medium

Terminal Node of Backhaul Access Router

Interface Attachment Interface

Scope of specification

« |EEE 802 access network describes the layer 2 network between terminal
and access router implemented through IEEE 802 technologies.
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Network Reference Model basics

The NRM denotes the functional entities and their relation to
each others

(Subscription )
Service

______ oR2 OR11T R4 oR12
Terminal ‘ Access Network | Access
ccess Network
R )—‘—R?’ | Router |

Functional entities represented by rounded rectangles

Relations are shown by reference points indicating interfaces
— Reference points are denoted through R...

» Total of 12 reference points in the model
— Two different kind of reference points

» Forwarding path of Ethernet frames
— Represented by solid lines

« Control interfaces
— Represented by dotted lines
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Comprehensive Network Reference Model

« Comprehensive NRM shows highest level of details

_____________________________________________

Coordination
and
Information M
Service

OR2

Service

Network
anagement

Subscription

Service

OR11 ®R4 OR12

, ®R10
I qp— A :
! T
( A ( \
TEC ._L Access Network Control ] _e- ArC
~—— | R8 : : RO |~
. . RS . R7 Access
Terminal . :
Interface| | @1 NA —@— Backhaul H—@ |R°;ter
nterface
R1 R6 R3
. J \ J
Terminal Access Network Access Router

 NRM represents a logical view on an access network
— For the purpose to define interfaces

« Control interfaces cover only attributes related to IEEE 802
— Protocol details on control interfaces are out of scope
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Functional Decomposition and Design

« Describes initialization of the network and the life
cycle of user sessions
— Initialization
» Access network setup
— Life cycle of an user session
* Access network discovery and selection
Association and disassociation
Authentication and trust establishment
Data path establishment, relocation and teardown
Authorization, QoS and policy control
Accounting and monitoring
Fault diagnostics and maintenance

* Provides the insights into the required IEEE 802
functions and control information for network
operation.

10
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Session life cycle of IEEE 802 access

Subscription

Terminal

Access Network

Service

((2))_ %

X | ANQP

e

AAA

Scanning

Network Selection

Association

Authentication
Authorization

Data path establishment

Accounting

Host Configuration

Application

Policy Control

Data path relocation
Application

Host Configuration Release
Disassociation

Data path teardown
Accounting

—

—

Policy
Control

&

DHCP

Application

v

il

-

IEEE 802 messaging over R1

IEEE 802 control messaging

11
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Advanced topic:
Network virtualization

» Specification provides model
for network virtualization

o

« Covers architectural aspects of SDN and NFV for
IEEE 802 access network

12
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Status of the work

Current draft P802.1CF-D0.3 provides
Initial text for all sections

Not all details are sufficiently described yet

Specification of network virtualization
concepts is still evolving.

Review and input from networking experts
wanted to detect flaws and to enhance the
document.

13
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How to get access to the specification

|EEE P802.1CF/D0.3

- |EEE 802 draft
specifications are not

IEEE Draft Recommended Practice for

Network Reference Model and Functional

PUDIICIY available.
Description of IEEE 802® Access Network
[}
« RFC 7241 describes
re against interference with or from other devices or networks.
s of IEEE Standards d are ible for ining and with all
appropriate safety, security, environmental, health, and interference protection practices and all
10 applicable laws and regulations.

11 This IEEE document is made available for use subject to important notices and legal disclaimers. These

. f
notices and disclaimers appear in all publications containing this document and may be found under the
heading “Important Notice” or “Important Notices and Disclaimers Concerning IEEE Documents. " They
14 can also be obtained on request from IEE. I

« IMPORTANT NOTICE: IEEE Standards documents are not intended to ensure safety, health, or
environmental protection, or

E or viewed at hitp:

org/IPR/disclaimers. html.
15 Sponsor

IETF participants to
get access to the
S draft specification.
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This document is an unapproved draft of a proposed IEEE Standard. As such, this document is
7subject to change. USE AT YOUR OWN RISK! IEEE copyright statements SHALL NOT BE
: REMOVED from draft or approved |EEE standards, or modified in any way. Because this is an
23 unapproved draft, this document must not be utilized for any conformance/compliance purposes.
, Permission is hereby granted for officers from each |EEE Standards Working Group or Committee . P I e a
1 1o reproduce the draft document developed by that Working Group for purposes of international S e CO n a ‘
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consideration prior to any reproduction for international standardization consideration
(stds.ipr@ieee.org). Prior to adoption of this document, in whole or in part, by another standards
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stds.ipr@ieee.org). When requesting permission, IEEE Standards Department will require a copy

(]
IEEE 802.1 chair
of the standard development organization's document highlighting the use of IEEE content. Other
entities seeking permission to reproduce this document, in whole or in part, must also obtain
permission from the |EEE Standards Department.

Glenn Parsons

<glenn.parsons@ericsson.com>
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