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Foreword

ISO (the

International Organization for Standardization) and IEC (the International Electrotechnical

Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical

activity.

ISO and IEC technical committees collaborate in fields of mutual interest. Other international

organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the

work.
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Introduction

This document specifies the Future Network - Networking of everything (FN-NoE) architecture, which
is designed to provide further advanced NoE services identified in ISO/IEC TR 29181-9.

ISO/IEC TR 29181-9 is part of the ISO/IEC TR 29181 series of standards on Future Network (FN).
ISO/IEC TR 29181-9, which addresses networking issues raised in ISO/IEC TR 29181-1, covers
networking of everything.

e scope of this document foCUSes on the FN-NOE architecture, Consisting of access and corengtworks,
hing social networks, and proximity defined networks, in which smart devices participate:

—

—]

his document provides the general characteristics of NoE which can be applied to-future networks
uch as RINA as shown in Annex B, especially from an Internet of Things (IoT) perspective, through a
onceptual model of NoE.

QW
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Scope

his document focuses on networking issues for integrating various networkiig technold
ntegrating various networking techniques to provide the thing-user centric conimunication se

his document specifies:
- the architectural model of the Future Network - Networking of Everything (FN-NoE);

- the functional procedure for providing advanced FN-NoE seryiees that integrate various ng

Normative references

he following documents are referred to in the text.im 'such a way that some or all of their
onstitutes requirements of this document. For dated references, only the edition cited app
ndated references, the latest edition of the refes€nced document (including any amendments)

50/IEC/TR 29181-9:2017, Information technology — Future Network — Problem staten
pquirements — Part 9: Networking of everything

Terms and definitions

or the purposes of this document, the terms and definitions given in ISO/IEC TR 29181-9
bllowing apply.

50 and IEC maintain terminology databases for use in standardization at the following addres

— ISO Online brewsing platform: available at https://www.iso.org/obp

- [EC Electropedia: available at https://www.electropedia.org/

A
bject
htrinsic representation of an entity that is described at an appropriate level of abstraction in

gies for
rvice.

btworks.

content
lies. For
applies.

ent and

and the

Ses:

terms of

3
d
i
i

sattributes and functions

[SOURCE: ISO/IEC TR 29181-9:2017, 3.12]

3.2

C

ontext

information that can be used to characterize the environment of a user

[SOURCE: ISO/IEC TR 29181-9:2017, 3.4]
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3.3

thing

object of the physical world (physical things) or of the information world (virtual thing), which is
capable of being identified and integrated into communication networks.

Note 1 to entry: Physical things are capable of being sensed, actuated, and connected to things such as robots,
goods, and electrical equipment. Virtual things are capable of being stored, processed, and accessed by things
such as multimedia content and application software.

[SOURCE: ISO/IEC TR 29181-9:2017, 3.16]

3.4
Internef of Things
IoT
global ipfrastructure for the information society enabling advanced services by intereonnecting
(physicdl and virtual) things based on existing or evolving interoperable information and
commuijication technologies

[SOURCE: ISO/IEC TR 29181-9:2017, 3.8]

3.5
collaborative work group
group of thing users that can perform job planning, thing user recruitment, and coordination withoyt
human intervention

[SOURCE: ISO/IEC TR 29181-9:2017, 3.2]

3.6
proximijty defined network
PDN
networHj configured among devices in close proximity, using conventional LAN or WAN technologies:
which are in not only physically close proximity, butalso closely related, or logically close proximity

Note 1 tgentry: PDN is an instantaneous network that is formed during the networking of everything.
[SOURCE: ISO/IEC TR 29181-9:2017, 3.13;modified — Note 1 to entry added.]

3.7
identifier

series of digits, characters, and.symbols or any other form of data used to identify a subscriber(s),
user(s), [a network element(s), function(s), a network entity(es) providing services/applications, g
other entities, e.g. physical.or logical objects

=

ot

Note 1 tq entry: An identifier can also be a string of bits bound to an object that may be used to locate an obje
in a given context.

3.8
Future Network for Networking of Everything
FN-NoE
networktiatiscapabteof providing thinmg-usersociat metworKing ard thing-usSer CEMtric COmImuITicatio
service to the thing-users

3.9

profile

all or some of the information statements about a thing-user, including (1) basic statements including
Name, Identity, Address, URI, Account, Contract, Security; (2) motivation statements describing why
the thing-user joins the social network; (3) mission statements describing what the thing-user plans to
accomplish; or (4) its capacity statements which describe its predications, knowledge, resources

2 © ISO/IEC 2022 - All rights reserved
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3.10
thing-user

thing that uses the Future Network for Networking of Everything (FN-NoE) network service or the FN-

NoE services provided by other things

3.11
everything
equipment that is capable of performing Networking of Everything (NoE)

Note 1 to entry: "Everything" can be regarded as anything which can perform NoE in Future Network (FN).

A2
etworking of Everything
oE
rocess that is capable of providing Future Network for Networking of Everything (EN-NoE) sg

13
etwork of Everything (NoE) terminal

thing that can perform the process in the network capable of providing/thihg-user social net
nd thing-user centric communication service to the thing-users

14

hing-user social network
pcial network among thing-users which automatically shares its capabilities, context, commy
hotivation, experiences, and intentions of collaboration_ for delivering the intelligent super
ervice

W 3 U e )

Note 1 to entry: As the thing-user expands the social network, it may expand its knowledge.

Note 2 to entry: Thing-user social networking service'can be a web application that thing-users use {
pcial network provided by Networking of Everything (NoE).

15

hing-user centric communication

rocess of conveying intended meanings from one thing-user to another thing-user or thing-us
hrough the use of mutually understood language

(%)

[l o o S S0

16

hing-user centric network
etwork that allows a thing-user to discover another thing-user or thing-user group who undg
s intention conveyed-from the thing-user and supports the thing-user in achieving its mission

ferililien S u I S

4 Abbreviated terms

HN Future Network

HN-NoE Future Network for Networking of Everything

rvices

working

nicative
realistic

o build a

br group

brstands

ID [Dentifier

[oT Internet of Things

NoE Networking of Everything
PDN Proximity Defined Networks
SAP Service Access Point

TSN Thing-user Social Network
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URI
URL

Uniform Resource Identifier

Uniform Resource Locator

5 Future Networks — Networking of Everything (FN-NoE)

5.1 General

thing-u
particip

FN-NoE
social
defines

for protgcol and mechanisms specifying control protocols of the FN-NoE.

For the
until m
convent

in the Figure 1.

5.2 Thing-user social networking

=}

er social networking and thing-user centric communication services to the thing users-wh
te in the FN-NoE.

-

provides a functional procedure that integrates various networking technologies’throug
etworking among thing-users and provides user-centtric communication. This’ documer
hin architectural model of the FN-NoE and serves as a companion document to)lSO/IEC 21559-

W

fime being, since the deployment of FN-NoE will be very limited geographically or technicaﬂz
pre advanced applications for [oT emerge in the market, FN-N@E)'\shall coexist with t
onal networks. FN-NoE is regarded as (connected) islands in the §ea of the Internet, as showh
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Figure 1 — Deployment of FN-NoE in the Internet

can be-an/intelligent thing-user that describes its sensing information, shares the acquired
ce orsknowledge with other things, and leverages the capabilities provided by other thinjg
users. Althing will become a thing-user of the FN-NoE by having its physical entity or logical entity thqt

expertise built on its experience performing tasks using specific domain-related knowledge. The thing-
user may be classified according to the equipped skill set and expertise domain.

Thing-users can form a thing-user social network to share:

a) basic information for communication of its device, e.g. ID, address, URI or URL, security (described
in Basic statements),

b) their capabilities (described in Capability statements in Profile),

c) context,

d) communicative motivation (described in Motivation statements),

4
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e) experiences,

f) intentions of collaboration for delivering the intelligent super-realistic service (described in Mission
statements).

To understand and share this information, each thing-user should use the language that computers
understand, e.g. semantics to describe diverse context, standard DB structure to store, retrieve.

The central aspect of thing-user social networking is very similar to human social networking. The
only difference is that each device or computer understands the social information through semantic
lgnguage 2 Al such information 1s delined based on FN-NOE ontology and 1s updated contjnuously
y a third party.

s

After a thing-user is initiated, it searches for social networks which fit its context and objectivies, joins
them, and shares its information with other thing-users that have already joined as partners. Dgpending
dn its context, a thing-user can join two or more social networks at the same time."While performing
collaborative work with other thing-users, if a thing-user needs further information, it may|request
that its partners contact their partners to resolve it. This search process may repeat recursively.

3.3 Thing-user centric communication service

Ih the FN-NoE, the thing-user is intelligent and socialized te~interact with other thipg-users
tonomously. In addition to producing digitalized information, thing-users also produce Yarieties
a?reactions based on a socialized decision. The thing-useidescribes communicative motivfation or
oals and conveys intended meanings to other thing-users or thing-user groups through mutually
nderstood language. From the thing-user communities;the thing-user discovers another thing-user or
hing-users capable of collaborating to accomplish its‘Communicative goal as a human-user doefs. One of
he service use-cases is shown in Annex A.

=& =+

The FN-NoE provides a structure in which a thing-user discovers and coordinates thing-users among
the socialized things located within a space,t8’autonomously perform collaborative work.

6 Architecture of FN-NoE

o

.1 General

he infrastructure for the*EN-NoE is constructed by the access networks, the core networks,and the
egional networks. The.actess networks and the core networks are evolved from the current n¢tworks.
he FN-NoE is operated over either existing legacy networks or future networks. An NoE terminal
bcated in a certdin space connects to an access network. It is connected to another NoE terminal
hrough the core networks and an access network.

(ol Bl S |

Different network operators may operate the core networks between NoE terminals. The syitching
and routing schemes applied to the core networks may be different. The access network is managed by
the core-hetwork operator. The access network is differentiated by the type of access links and access
rocedures. The access network may have a local network managed by the local private owpner as a

gy, WO B O€a WO ay av a 10€3a WO vgy 1 )

Figure 2 shows a reference network model in which multiple NoE terminals located in a particular space
are connected, as shown in Figure 1. There is an NoE terminal connected to the A type access network
of the core network managed by the operator X. There is an NoE terminal connected to the B type access
network of the core network managed by the operator Y. There is an NoE terminal connected to the C
type local network operated by the local operator, connected to the B type access network of the core
network managed by the operator Y. There is an NoE terminal connected to the D type local network
operated by the local operator, connected to the C type local network operated by the local operator,
connected to the B type access network of the core network managed by the operator Y.

© ISO/IEC 2022 - All rights reserved 5
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The FN
heterogg
NoE ter
context-
applicat

The regional network is a virtual network that provides logical access to an intelligent socialized thing
user. ThieCregional networks overlay with the access networks and the core networks. The regiong

Operator X
Core Network

C

Operator Y
ore Network

Figure 2 — FN-NOE operated over existing legacy networks

Service

Service

NoE provides a thing-to-thing connection for coordinating NoE-términals connected tp
bneous access networks. The FN-NoE defines the coordinated netwerking layer, in which t
minals can socialize with each other for sharing the coordination.€xperience and performi
based discovery, as shown in Figure 3. The coordinated networking layer locates betweep
on layer and transport/network layer.

Service

e —

~.Coordinated

Coordinated

Coordinated

Coordinated

Coordinated

Coordinated

_ Tz
- ~

= =1 Networking Networking Networking Networking Networking Networking
== -1 - d-__—____] I s [ P —— ——————— —
NL NL NL NL NL NL
DLL DLL DLL DLL DLL DLL
PHY PHY PHY PHY PHY PHY

Figure 3~ FN-NoE layered architecture based on conventional OSI network

i

—_—

networ

to an NoE terminal or dedicate themselves to thing-users.

S consistof the NOE terminals and the NOE virtuat SWitches. T hey can either Concurrently wo

The coordinated networking layer is implemented in the NoE terminals and the NoE virtual switches
of the regional networks, as shown in Figure 4. The NoE virtual switch has a position to share the
coordination information among the NoE terminals. The regional virtual switch is nominated by the
NoE terminals or network devices that implement the NoE coordinated networking layer. The overlay
virtual switch is nominated by the regional virtual switches.
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coordinated

networking

network layer

network layer

network layer

network layer

]

network layer

IEEE802.3/11/
15/BLE/carrier

IEEE802.3/11/

15/BLE/carrier

IEEE802.3/11/
15/BLE/carrier

carrier

carrier

NoE terminal

local access

NoE regional
virtual switch

core switch

NoE overlay
virtual Switdh

Figure 4 — Example of connections in the FN-NoE

6.2 FN-NOE for thing-user centric communication service

The thing-user centric network provides a thing-to-thing connection.that can support autqnomous
doordination between the NoE terminals located in proximity to eaghyother. In the thing-user centric
network, the NoE terminal communicates as a thing-user with anotherthing-user or a thing-user group
By conveying intended meaning using the mutually understood language. The thing-user describes
the communicative motivation or experience to perform a specific task using the thing-user ljnguage,
Hased on the task-related domain ontology.
1
i
h
1§

he thing-user may form a thing-user social group tosshare experiences with thing-users located in
s proximity or with thing-users sharing the samelinterest. The thing-users are autonompous and
ave equal rights to govern the thing-user social-group. The thing-users share equally the r¢sources
ecessary for the operation and maintenance of the social group. The goal of a thing-user socipl group
and thing-user experiences are described in domain ontology-based semantic language.

[he thing-user may join a thing-user social group or invite another thing-user to join a thing-usker social
group. The thing-user subscribes to a.thing-user or a thing-user group to harvest the knowledg¢ needed
perform a task.

[he thing-user discovers a communication party relying on the assistance of thing-users in a thiing-user
spcial group. The thing-usefsrequests that other thing-users of a thing-user group introduce|a thing-
ser who may be the communicative correspondent or may know the communicative correspondent.
[he thing-user continues-these referral requests until it meets the right communication partly. Social
dssistance is accepted-based upon the trustworthiness and reputation a thing-user has estpblished
ithin a social group:

Ih the thing-uset’centric network, each of the NoE terminals maintains autonomous social coordination
informationyThe NoE terminal may share the coordination information with the NoE terminalg located
ithin the'same space or exchange coordination information over regional virtual switches and overlay
irtualswitches.

) ] 3 1al switch maintain social
coordination information fully distributed manners. Autonomous social coordination information
can be searched on the flat web service architecture consisting of NoE terminals, regional virtual
switches, and overlay virtual switches. The overlay virtual switch is used for exchanging coordination
information between regional virtual switches.

In the FN-NoE for the thing-user centric communication, an NoE terminal can be a thing or a thing-user,
possibly acting as a regional virtual switch or an overlay virtual switch as shown in Figure 5. It can be a
perception of NoE virtual circuit in Figure 5.

© ISO/IEC 2022 - All rights reserved 7
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The com

a) ath
b) tran
The
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Net
As show]
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form thing-user communities and share their experiences over the TSNs.

The NoE
motivat
network

5 — Example of geographical distribution of thing-users, thing-user social groups, and
virtual switches

)pologies of the FN-NoE
ponents of the FN-NoE are:

ng-user that performs in an NoE-términal or an NoE virtual switch,

sport networks that provide\physical connections to NoE terminals and NoE virtual switches.
FN-NoE is composed of the'physical network and logical networks. The physical network of thie
NoE can be the heterogeneous network implemented in legacy networks. The Thing-user Social

wvork (TSN) and the Proximity Defined Network (PDN) are the logical networks of the FN-NoE|

n in Figure 6, nodesand thing-users are in the scope of three different types of access networks
ly or may not communicate with each other over the heterogeneous network. The thing-user

[72)

terminalrequests a thing-user centric communication service while providing a communicativj
on described in thing-user language. FN-NoE consults with an NoE virtual switch in a socig
to-discover a thing-user or thing-user group to achieve the goal.

—

The PDN consists of thing-users and virtual switches joining TSNs. In Figure 6, we see that when a node
in legacy networks usually accesses the local network 1, it can communicate with a node in network 3
only if the node knows its destination network address (or name). Networks should be interconnected
via intermediate nodes. However, when thing-user 1 in FN-NoE joins an appropriate social network 1

dependi
not by a

ng on its profile and communicative motivation, it can locate the exact thing-user in network 3,
network-dependent routing algorithm, but by context-aware social networking. Through this

thing-user social networking, a thing-user centric communication service is provided to the thing-user,

which is

only identified by a profile or name (not a network address).
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Social

Network:

Network ‘ 4

5

Figure 6 — Networking example of the FN-NoE

4.4 Reference model of the FN-NoE

FN-NoE terminal comprises an application service layer, a coordinated networking laye
Fansport network layer, as shown in Figure'7. The coordinated networking layer consists of
ser Service Control sublayer, a Thing-tsser Social Network sublayer, and a Proximity Defined

ublayer. The definitions of “application service layer” and “transport network layer” are out
cope of this document.

W _n o o o

—]

he Thing-user Service Control sublayer provides NoE service to the Application Service layer
he NoE service access point\(NoE SAP). This sublayer maintains its own profile as the thing-us
oE terminal and controdlsjthe execution of thing-user centric communication services.

—

he Thing-User Social Network sublayer provides the social network service to the Thing-uset

ontrol sublayer through the Thing-user Social Network service access point (TSN SAP). This

rovides the thing-user social community organizing service, the thing-user experience sharing
nd the thing-=user collaboration service.

he Proximity Defined Network sublayer provides the proximity defined network service to th
serService Control sublayer through the Proximity Defined Network service access point (PI

r, and a
A Thing-
Network
side the

through
er of the

Service
sublayer
service,

e Thing-
DN SAP).
ice.

— c m"ﬁﬁ»—‘l

hisysublayer provides the proximal discovery service and the proximal path management sery
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Figure 7 — FN-NoE terminal architecture

de autonomous coordinated thing-to-thing connectidins between the NoE terminals, the FI\
cifies the following:

to manage the NoE terminal, regional virtual switch, and overlay virtual switch,
to form a thing-user social community,

to share experience with thing-users,

to discover a thing or thing-user-for-collaboration,

to establish a proximal pathtbetween the NoE terminals,

to establish coordinated eonnections among the NoE terminals.

rdinated Networking-layer of the FN-NoE is composed of the following capability blocks, a
h Figure 8: the NoE-terminal thing-user management; thing-user centric networking control;
er social netwogking; coordinated experience management; coordinated peer discovery; and
| path management.

wn

NoE terminal thing-user management block maintains the profile and the status of the NoE
hinal's>Fesources and capability skill set. This block manages the NoE terminal, regional virtug

—_—

ch, and overlay virtual switch as a thing-user.

The thing-user centric networking control block manages the process of socializing a thing-user

and

establishing a thing-to-thing connection.

The thing-user social networking block performs the process of organizing or disbanding

ath
soci

ing-user social community. This block controls an NoE terminal to join or leave a thing-user
al community. This block controls an NoE terminal to publish or subscribe to an experience

sharing with a thing-user social community. The control protocols between the NoE terminal social
networking blocks are defined at the reference point R2.

The coordinated experience management block maintains the coordinated networking
experienced by the NoE terminal and by the NoE terminals of joined thing-user social communities.
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This block searches the experience base to match a request from an NoE terminal or a thing-user
social community.

The coordinated peer discovery block performs the process of discovering a peer NoE terminal or
the NoE terminals with which to form a collaborative work group. This block searches for a proximal
NoE terminal from a thing-user social community, or it hands over the discovery to the regional
virtual switches or overlay virtual switches.

The proximal path management block constructs a route between two proximal end points
specified by the thing-user service control sublayer through the transport network layer and

provides interworking between heterogeneous operating routes. The control protocols between
the proximal path management blocks are defined at the reference point R1.

Applications Applications

Coordinated Networking Coordinated Networking

NoE terminal thing-user centric thing-user centric NoE terminal
thing-user networking networking thing-user
management control control management
coordinated . R2 . coordinated
. thing-user | thing-user .
experience . . i . . experience
social networking social networking
management management
. . R1 . .
coordinated peer proximal path | proximal path coordinated pee
discovery management I management discovery
Networks Networks

NoE terminal, regional virtual switch, everlay virtual switch

.1 General

he functional features of the FN-NoE are:

NoE terminal, regional virtual switch, overlay virtua| switch

Figure 8 — Reference model of the FN-NoE

Functional procedure of the FN-NoE

NOTE
shows how the FN-NoE is operated over Recursive InterNetwork Architecture.

organization and maintenance of the thing-user social community;
sharing thing-user experiences in the thing-user social community;
finding the coordinated thing-user;

establishing and maintaining the proximal path.

Annex A describes how the FN-NoE provides a thing-user centric communication service. Annex B
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7.2 Thing-user and thing-user social community

The thing-user is an object representing an NoE terminal or a virtual switch in the FN-NoE. The thing-
user manages the resources of an NoE terminal or a virtual switch.

These resources include profiles on identities, capability skill sets, and miscellaneous information on
an NoE terminal. The thing-user owns the properties such as experience and knowledge data produced
by an NoE terminal or a virtual switch.

The thing-user may organize the thing-user social community to share experiences or collaborate on

mission
user sod
mainten

The thiIg-user social community is organized to solve a specific mission or to sharecparticula

experie
The thiy
shared

by recip

The thin
thing-ug
users. T
the clust

A comm
unites t
The thin

accomplishment. The thing-users are autonomous and have equal rights to govern the thing
ial community. The thing-users share equally the resources necessary for the operation)and
ance of the social community.

Focity, trust and cooperation when producing services for a community goal.

g-user social community has a vine and cluster structure, as shown in Figure 9. The cluster of
er social community is built based on the cultural and geographicalrelation between its thing
he cluster is organized and maintained by the cluster coordinator, who is elected from amonig

unity tier coordinator elected by the tier sub-coordinator and the tier cluster coordinator
hing-user social community clusters. The cluster members elect the tier cluster coordinato

12

—

ce. The goal of a thing-user social community is described by the semantic web language.
g-user social community has a procedure for consensus decision making and\for distributinig
nformation. The thing-user social community has a process to earn social capital markefd

er members.

o

g-user social community may have a multi-tiered community, as shown in Figure 10.
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Key
[i4 thing device searching for social community
O thing-user

thing-user as a cluster coordinator

thing-user as a community coordinator

thing-user as a cluster and a community coordinator

Figure 9 — Structure of thing-user social community
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clll_s_fc_(e_r 1 cluster 2 social community 1
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Q thing-user as a social community coordinator

o thing-user as a social community sub-coerdinator
@ thing-user as a cluster coordinator

(] thing-user

Figure 10 — Multi-tiered structure of thing-user social community

7.3 Organizing and maintaining the thing-user social community
The thing-user of an NoE terminal or a virtual switch is initially specified with a profile.

When a [new thing-user is initiated for the first time, the thing-user visits well-known resources, such

as the FN NOE registry, to check whether an approprlate thing-user social community exists nearb
Wlth w clita callobh oot ot bn oo lich tvc oot

Heto-€omapDorateater—=o aCCUOTITPITSIT ICS HISSHohH-

<

If the thing-user finds a coordinator of the social community to accomplish the mission of the thing-user,
the thing-user sends a message to join the social community, as shown Figure 9. The coordinator of the
social community selects a cluster to join. The community coordinator and sub-coordinator maintain
the cluster and coordinators of clusters.

If the thing-user fails to find a thing-user social community, the thing-user organizes its thing-user
social community and becomes a community coordinator. The community coordinator checks in
the FN-NoE registry by reporting its identities as a coordinator and its mission statement. The first
community coordinator becomes the cluster coordinator until the cluster is renewed after joining with
another thing-user.
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The cluster of a social community may be renewed by electing a cluster coordinator periodically. The
community tier of a social community may also be renewed by selecting a community tier coordinator

periodically.

When a thing-user requests to leave a social community, the cluster coordinator updates the list of
cluster members. If the thing-user that requested to leave is the last thing-user of the social community,

the thing-user checks out of the FN-NoE registry.

7.4 Sharing thing-user experiences in the thing-user social community

he experience of a thing-user is captured and shared with the thing-user social commuy

istributed manner. A cluster member may subscribe to an experience report from (othel

embers. The cluster member publishes a captured experience to the subscribed thing-user a
tp its schedule.

he subscription request from a thing-user is reviewed and accepted based” on evalua
sjubscribing thing-user’s social capital.

.5 Thing-user manages the subscription and publishing of éxperiences in the le
luster and each community tier — Finding the coordinated.thing-user

he thing-user starts to search for a coordinated peer or peer group to help solve the proble
hing-user by describing the problem statement. The measure of proximity to a coordinated
efined in the mission statement of the profile.

_ Q. ot

he thing-user checks the proximity to subscribed thing*users in the cluster. If the thing-user
dppropriate peer thing-user, it requests for collaboration to solve a problem. If the thing-user
he acceptance, the thing-user requests establishment of the proximal path to the coordinatg
ser.

ot

eer over another cluster in the same levéDof community tier. If the thing-user fails to find a coo
hing-user in the community tier, the thing-user attempts to search for a peer over clusters in th
evel of community tier until it finds:apeer.

—_— et e —

ccording to the mission statement, the proximal path will be established to either th
oordinated thing-user or the'sequentially ordered coordinated thing-users.

Q o

7.6 Establishing and maintaining the proximal path

Vhen the thing-user finds a thing-user or a thing-user group with which to coordinate accom

mission collaboratively, the thing-user establishes proximal paths between coordinate
epending 6n-the type of collaboration group (peer-to-peer, peer-to-multi-peer, multi-peer-1
eer) and'the characteristics of collaborative communication.

hething-user who makes a request to find a peer becomes the manager of the proximal paths

1ity in a
cluster
ccording

ting the

vel of

m of the
| peer is

finds an
receives
d thing-

Fthe thing-user fails to find a coordinatedthing-user in the cluster, the thing-user starts to seajrch for a

dinated
e higher

e single

plishing
d peers
o-multi-

between

eers. The manager of the proximal path has responsibility for establishing, maintaining, and 1

eleasing

[afcoll— = o <

he proximal paths.

NOTE The path for establishing over legacy networks is outside the scope of this document.
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Annex A
(informative)

FN-NoE thing-user centric communication service

A.1 Proximity defined networking procedure for thing-user centric
commuynication service

A.1.1 General

Figure A.1 shows the procedure for coordinated networking among thing-users.

2 ¢

Human user Agents for i

®\ W /\< Eacgetv’vorks
Thing-user

\\

)
Ve
Spiace // //
7 //
7 "l
/:A‘ .)))
NoE device
X Spatial
2 g( Collaborative

Spatial collaborative work platform

device ;’ for thing-users
(Thing-user)
Spatial collaborative
device T

(Thing-user)

Oﬁ NoE device

Key
(= —_> access to.transparent network
L—_—_—_I\/ access to thing-user social platform

“ access to collaborate work platform

Figure A.1 — Thing-user coordinated networking procedures

A.1.2 Procedure for forming a thing-user social group

When an NoE terminal accesses a network through agents for networks (as noted as (1) in Figure A.1),
the NoE node can be a thing-user just after it joins the thing-user social platform through an appropriate
authorization process (as noted as (2) in Figure A.1). A thing-user social group will be generated by
various online platforms, e.g. social platforms, specialized platforms (spatial collaborative work
platform in Figure A.1), user-customized service platforms. Each platform can consist of various
devices, e.g. servers, proxies, databases, virtual switches. The platforms for thing-user social groups
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