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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 and ISO/IEC 21559-2 both pertain to the Future Network (FN).

This document analyses and specifies how to define the Future Network Quality of Service (FNQoS)
based on Al-proxy, and how to express the architecture of FNQoS information system based on FNProxy.
The goal of the FNQoS is directly related to ISO/IEC TR 29181-8.

FNQoS architecture not only defines the FNProxy contents of FNQoS, but also describes the necessary
functional support required for the operation of FNQoS system. Further, FNQoS architecture itself is
the basis for the normal operation of the protocol mechanism supporting FNProxy interaction specified

in ISG/IEC 21559-2.

The flunction of Bidirectional Service (Bi-S) for interaction among FNProxies is the.basic element of

the HNQoS system. This document is based on the basic elements of Bi-S using ISO/IE
ISO/IEC/IEEE 42010 to analyse and stipulate the reusable pervasive reference @schitectur

of FN
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INTERNATIONAL STANDARD ISO/IEC 21558-2:2023(E)

Telecommunications and information exchange between
systems — Future network architecture —

Part 2:
Proxy model-based quality of service

1 Scope

This document describes the architectural aspects of Future Network (FN) Quality of Service (QoS)
based on an FNProxy model, taking into account the requirements described on-fSO/IEC TR 29181-8. It
descifibes:

— the concept of future network QoS (FNQoS),

— the architectural model of FNQoS system,

—

he usage of FNQoS system.

2 ormative references

The following documents are referred to in the téxt'in such a way that some or all of fheir content
consfitutes requirements of this document. Forkdated references, only the edition cited|applies. For
undafed references, the latest edition of the refevenced document (including any amendments) applies.

ISO/IEC 21559-2, Telecommunications and-information exchange between systems — Fufure network
protocols and mechanisms — Part 2: Proxy’model-based quality of service

3 Terms, definitions and-abbreviated terms

For the purposes of this documient, the following terms and definitions apply.

ISO apd [EC maintain texminology databases for use in standardization at the following adfresses:

— IFO Online browsing platform: available at https://www.iso.org/obp

]

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

3.1 [ENQoS Composition

311

Future Network Proxy

FNProxy

element or device to improve Future Network Quality of Service (FNQoS) (3.1.2) in the Future Network
environment

3.1.2

Future Network Quality of Service

FNQoS

set of the comprehensive behaviour effects of services based on interactions among/between two or
more FNProxies to meet the requirements of a Future Network

© ISO/IEC 2023 - All rights reserved 1
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FNQoS System

information

system that provides FNQoS based on the FNProxy model

Note 1 to entry: As the FNQoS system is an information system, there are two working modes: the first is the
distribution mode, the second is the central mode. The distribution mode means that the FNQoS system can be
distributed among all FNProxies; the central mode means that the FNQoS system is the centre of all FNProxies.

3.14

FNProxy Interface
set of elements that are defined as a named operation that are used to describe the behaviour

3.1.5
Domains in
functional cl

3.1.6
Engines in
program th

3.1.7
FNProxy H3
FHR

relationship

Note 1 to entr

Note 2 to ent
order to disti

3.1.8

FNQoS system
assification in the FNQoS system which can be used by software programs

NProxy
can actively complete specific tasks in an FNProxy

rmony Relation

when two FNProxies interact

y: FNProxy Harmony can also be referred to as Maghine Harmony or inter-machine Harm
hguish that the word "Harmony" has a special spiritual meaning for people.

Multiple FN|Proxies Harmony Relation

MFHR
relationship

3.19
Bidirection
Bi-S
specialized s

Note 1 to enty

Note 2 to entj
synchronizat

Note 3 to entr

of multiple FHRs in an FNQoS system composed of three or more FNProxies

hl Services at Interaction Reference Point between two FNProxies

ervice between two FNProxies
y: The middle position of two FNProxies is called Bi-S interaction reference point.

y: The interactive service between FNProxies across the Bi-S reference point has the concur
on and bidirectional effect in nature.

y: The"Bi:S is one of the basic technical elements of FNQOS system.

3.2 Abbréwiate

tod ftornac

y: For the effect evaluation or quantitative calculation of FHR, see ISO/IEC 21559-2:2023, Anpex A.

bny in

rency,

Al
AIEN
AL
Bi-S
CM
FHR

U Ll 1o

Artificial Intelligence

Artificial Intelligence Enabled Networking
Access Layer

Bidirectional Service

Conceptual Model

FNProxy Harmony Relation
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FN Future Network

HMI Human Machine Interface

MFHR Multiple FNProxies Harmony Relation

QoS Quality of Service

RA Reference Architecture

RM Reference Model

4 (oncept of FNQoS

4.1 [Description of FNProxy

FNPrpxy has the abilities to provide services for specific FNProxies, and al$o to give req

other
folloy

a d
b)
‘)

The s
FNPr

n

€

The t

D —

=N 0 =

& = S

4.2

FNProxies. The component software or device that conforms to the FNProxy model
ving three functions:

ynamic perception of special FNProxy requirements or charnges in the environment;
egotiate with itself to sign a service contract according¢o'the perceived requirement
xecute according to the signed quantity of the contract.

oftware that performs each function is called ‘perception, negotiation and executi
DXY.

hree engines of an FNProxy periodically<perform the following real-time steps:

he perception engine perceives thefequirements from a special FNProxy or the req
nvironmental changes according-to‘perception strategy.

he negotiation engine compares the perceived requirements with FNProxy's ow
F the perceived requirements can be satisfied by the FNProxy's capability, the FNP
ervice contract with the special FNProxy. Otherwise, according to the negotiation
equirements will bettransited to other FNProxies.

fter executing~aecording to the contract, the execution engine can put forws:
equirements to.specific FNProxy or other FNProxy according to the current executi
he FNProxy'ssown configuration strategy until a new contract is generated.

Type of FNProxy

Ther

lirements to
includes the

~

bn engine in

lirements of

n capability.
roxy signs a
strategy, the

ird relevant
bn value and

p_are many software or devices that follow the FNProxy model in an FNQaS systd

m. They are

referred to as respective working FNProxies for specific goals. Any FNProxy has two functions: one
is to provide services for the requirements of other FNProxies; the other is to make service requests
to other FNProxies according to this FNProxy strategy (i.e. to make requirements). Each FNProxy has
the capabilities to provide different types of services. The types of service capability of an FNProxy
is determined by the characteristics of its own capability. Only if the type of service capability of one
FNProxy matches the type of the required service from the other FNProxy, one FNProxy can provide
services for the other FNProxy.

© ISO/IEC 2023 - All rights reserved
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4.3 FNProxy interaction

4.3.1 General

The services of each FNProxy are one-way. When there is a pair of FNProxies, the mutual services of
the two FNProxies represent the bidirectional property of their services based on Bi-S reference point.
FNProxy interaction is the objective to improve the effect of the FNQoS system. FNProxy pairs can
achieve bidirectional interaction through an FNProxy interface.

4.3.2 Bi-S based operator

A Bi-S based|FNProxy interaction shown on the left in Figure 1 enhances the FNProxy interaction pffect
of the FNQo§ system compared with the traditional QoS method.

Bi-S Operator

FNPrgxy A FNProxy B S FNProxy A ° ° ENProxy B

Figure 1 — Bi-S based interaction operator.

The interopdration process of each pair of FNProxy based on Bi-S in the FNQoS system has an identified,
specialized ¢perational flow.

In order to ffacilitate a good understanding of the software implementation mechanism in the FNQoS
system, the pperational steps of FNProxy interaction can he'wiewed in the same way as the steps|of an
operator. The corresponding operator is shown on the rightin the Figure 1.

The operatidn process is called the “operator function“of an FNProxy pair in the FNQoS system.

When two irfteracting FNProxies are connected at'Bi-S position, the operator is generated by devdloper
at this locatjon. The task of the operator is dedicated to processing the Bi-S. In this case, the mutual
service procgss of FNProxies is regarded ashe operation between FNProxies.

The formal thathematical meaning of thie/operator can be expressed as:
(FNProxy 1) operator (FNProxy 2)

The operator can be used as atreference in ISO/IEC 21559-2:2023, Annex A for the calculation of harmony
measures of|special FNQoS system. The operator can be also carefully defined in ISO/IEC 21559-2:2023,
Annex B for the negotiation, binding, identification, registration, and administration computing df two
FNProxies.

The interactjion pprocess between FNProxies can be fixed onto corresponding operators, whic
greatly simplify the engineering implementation process of a specific . Focusi
operators ca i ethemachine harmonyeffe o N
details.

4.3.3 Interaction meaning more than communication

When the interaction between FNProxies is used for transmission purposes, the mechanism of
interaction protocol can be used for communication transmission.

The purpose of FNQoS system to improve the Quality of Service is not only to improve the QoS of
communication transmission. Therefore, when analyzing the FNQoS system, designers should pay more
attention to "interaction" in the broad sense rather than "communication” in the narrow sense.

4 © ISO/IEC 2023 - All rights reserved
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FNProxy harmony in collaborations

FNProxy harmony is developed in FNProxy collaborations.

The relationship of FNProxy collaborations have the following steps:

a) o

b) b

ne FNProxy makes a request to the other FNProxy;

oth FNProxies negotiate to produce the agreement based on the requirement;

c) both FNProxies successfully implement the contract in accordance with their own strategy.

Introguetn

1S0/1

In FI
inter
inter

4.4

441

The
1SO/1

4.4.2
Asde

Resotirces, Operation and Management domain.

In Fig

29181-1, but also for backward compatibility which

EC TR

helps improve the séry
5, FHR or machine harmony phenomenon (effect) will not exist. FHRefers specif

ony between FNProxies, which has no spiritual meaning of harmony between people

NQoS system, the relationship between machines and people~is”complex, whic}l
ction of FNProxies. The effect of interaction between two ENProxies is FHR, and
hction among multiple FNProxies is MFHR. See Annex B for the.evolution process of F

Composition of FNQoS system

General

composition of FNQoS system is based" on the architecture description
EC/IEEE 42010 and the symbols/figures innJSO/IEC 19501.

Relationships of FNProxies and domains

scribed in 5.1, FNQoS system has.six domains. They are FNProxy, User, Communication

ure 2, the relationshipsamong FNProxies and domains are shown. Composition and

are ty

FNPr
funct
is the
arroy
domg

Since

vo types of relationships.

pxy domain is a §pecific domain, which is composed of many FNProxies. It is a set 0
ions of the FNQaS system developed by designers. The design of FNProxies in the FNP
main goalsthat designers focus on when they implement the FNQoS system. The

s in ISOALEC 19501 used in Figure 2 represent the composition relationship between
in and ENProxies.

FW\Proxies are elements or devices, each FNProxy should be aggregated from the c

approach of
ce ability of

her FNProxy
ically to the

1 shows the
the effect of
HR.

in

method

Intelligence

aggregation

If specialized
roxy domain
solid (black)
the FNProxy

ipabilities of

differ

ant domaine Tha hallaoswas arearayc 10 ICA/IEC 10601 Ay 1end
ST e oW WS oo/ oo ot

relati

in Eignen D 0 Avnyencce +h
a0t HrigH

TCZ tOTCApTrToo Tt

onship between the FNProxy and the domain.

aggregation

Each FNProxy (software/hardware) of the FNProxy domain is a key element to improve the effect of the
FNQoS system.
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User domain

FNProxy A 0// ~

Intelligence
resource domain

FNProxy domain Management domain

—T"\ FNProxy B
<>
ﬁ Operation domain

~

FNProxy C COm(;r(l)Lrlnnalicr?tlon

Figure 2 — Relationships between FNProxies and domain

4.4.3 Enginesin FNProxy

Each FNProxy is composed of three different kinds of engines-(perception, negotiation and execytion)
which can wprk independently or collaboratively.

The composition relationship between engines and the ENProxy is shown in Figure 3.

FNProxy Demain

FNProxy

Composition

Pereeiving-Engine Negotiating-Engine Execution-Engine

Figure 3 — Relationship between engines and FNProxy

4.4.4 FNQoS system
FNQoS can provide comprehensive behaviour effects and measure of the FNQoS system. The designer

realizes the FNQoS system according to FNQoS reference architecture (RA). As shown in Figure 4,
FNQoS RA depends closely on FNQoS reference model (RM).

6 © ISO/IEC 2023 - All rights reserved
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Reference architecture Dependence Reference model

Realization

v

FNQoS system

Figure 4 — FNQoS RA realizing FNQoS system

4.4.5| Users of FNQoS system
As shpbwn in Figure 5, the user classification of an FNQoS system includes:

— Human users.

|
loul

NProxy users. Since FNProxy is an intelligent body that makes a request to another FNProxy,
NProxy can be understood as a virtual user to another-FNProxy.

ol

hird party users of FNQoS system. Third party users of FNQoS system can also be callefl an external
ser of the FNQoS system, i.e. the users from ah environmental perspective. It refers|to the users
'ho experience the quality effect of the system from the external perspective of the whole FNQoS
ystem. A third-party user of an FNQoS systém depends closely on human users.

w < o

User domain

FNProxy user

Human user Third party user

Dependence

Figure 5 — User classifications of FNQoS system

5 Architectural model of FNQoS systems

5.1 Reference model of FNQoS system

According to the definition of FNProxy and FNQoS system, the six domains of the FNQoS system are
analyzed and considered as shown in Figure 6. See Annex A for more information on the FNQoS system.

© ISO/IEC 2023 - All rights reserved 7


https://iecnorm.com/api/?name=a2f916932bce4066859c62ac0ef1465a

ISO/IEC 21558-2:2023(E)

When the six domains interact with each other in the FNQoS system, their actions are as follows:

The six domains invoke each other's_functions according to the principles listed above to su
different ki

The followi
of a specific FNQoS system.

Functionality in the FN eommunication domain can either be derived from current network stang
or it can be ¢ncouraged/to develop new communication network standards from scratch. Its purp
to improve the QoS-of the FN.

Communication domain: the whole set of communication functions required for both traditional
and future networks. The specific functions of communication domain include:

a) In the operation of FNQoS system, transmitted information needs to use the functions of
current network or future network.
b) The purpose of FNQoS system is to improve the QoS of specific parameters of current network

or future network. In this way, the FNProxy needs to call (access) the corresponding functions
of the communication domain. When the functions accessed by an FNProxy are related to a

layer, the FNProxy is called an access layer (AL) FNProxy.

NOTE These functions can be carefully combined to form new network forms. For example, when|
ions are designed for new special communication purposes and effects, they are ealled K
Networks based on FNProxy definition.

User domnain: functions that all types of users, including human users, may be called’by an FNF
These fynctions are called by the FNProxy to improve the effect of the user's p€rspective of F
system.

these
uture

roxy.
NQoS

Management domain: all maintenance related functions called by the ENProxy in order to maintain

the opetfation of FNQoS system. These functions are called by FNProxy to manage FNQoS sy
and theifr FNProxies.

Operatign domain: used by the FNProxy to control the operation of the FNProxy according t
type and size of the FNProxy capability and to implementthe strategy of the FNProxy interac

Intelligeint resource domain: the functions related teintelligent processing of FNProxies. ]
functions are called by FNProxies to improve the intelligence of FNProxies.

FNProxy domain: multiple FNProxies are set up:in advance by the implementer. These FNPy
interact|with each other to realize the compréhensive service effect of FNQoS system. The fun
of the FNProxy domain is embedded in thespecific working FNProxy. FNProxy can call the fun
of any dpmain, but the function of FNPrexy domain cannot be called by any other domain.

ds of FNQoS systems with'special targets.

g reference model (RM) based on the six domains is the basis for the design and conce

User domain

r'stem
o the
tion.

[hese

oxies
ction
ction

pport

ption

ards,
Dse is

domain domain .
domain

) Intelligence
Management Operation
resource

FNProxy domain

C Communication domain )

Figure 6 — Domain-based reference model
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Figure 7 shows the architectural model, which is universally applicable to specific FNQoS systems.

The points below the architectural model in Figure 7 indicate that according to ISO/IEC TR 29181-8, the
12 requirements of FNQoS technology are suitable for the architecture model.

In addition, the interactions and collaborations between these FNProxies in the FNProxy Domain
of the architectural model are followed by both the mechanisms of ISO/IEC 21559-2:2023, and the
implementation of the FNQoS system supporting the specific requirements.

r--- - -=-—--=-=-"-"="--"-"="-""=-"-"-"-="-"-="-"-"-"-"—-"=-"—"—-—"="——— A
| |
e O N
| —1 |
: > User domain HMI :
| |
[ \_ /N
: Communication domain :
: 4 . Intelligerice :
Management Operation reslpte
: domain domain Gomain :
NN /N
| |
I Communication domain |
| a FNProxy N |
| domain |
| [] |
= O O O OO |
| One . |
I \__ FNProxy FNProxy collaborations o
| |
b e e e e e e e e e e ] —_—— e —— —— |
Realization
v

To meet the following requirements in ISO/IEC TR
29181+8 through collaboration

1'Cross-layer and global
2-Customizable user service

3 Scalability and flexibility

4 Self-adjustment

5 Focusing on mobility

6 FNQoS service composition

7 Grade and classification of services
8 Quality of Experience

9 Quality of Protection

10 Connection-mode network service
11 FNQoS control technology

12 Effective congestion control mechanisms

Any other requirements of FN

Figure 7 — Architectural model and supported FN requirements

5.2 Usage of FNQoS system

5.2.1 Human-centric usage

Figure 8 shows a human-centric FNQoS system.

© ISO/IEC 2023 - All rights reserved 9
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The human user FNProxy in the FNProxy domain represents a real human user of the user domain.

Human-machine interface (HMI) is a specialized FNProxy interface in the user domain that connects

human beings to FNQoS systems.

Human user FNProxy replaces real people and interacts with a non-human FNProxy in the domain of
FNProxy. The data conversion between human user of FNProxy domain and the human user of user

domain relies on HMI.

The thick solid line between FNProxy and HMI in Figure 8 shows that the FNProxy A that invokes the

functions of HMI is mainly realized through user domain.

User domain

FNProxy Domain

—P HMI

Human
user

—0O- -'— €>— FNProxy

t FNProxy

5.2.2 Intefaction between' FNQoS systems

Communication
domain

Figure'8 — Human-centric FNQoS system

Management
domain
Operation
domain

Intelligence
resource
domain

Figure 9 regresents interaction between the FNQoS systems. Interactions between FNProxies chn be
in different FNQoS-systems. The comprehensive behaviour effects for interaction between different

FNQoS systeims arewusages of architectural model.
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Figure 9 — Interaction between FNQoS systems
5.2.3| Inter-working with legacy networks

Figun

e 10 represents an inter-working model of ENQoS systems with the existing legacy ng

inter

In th
a cuf
netw

I
h
t
Y
B
\/
a

Q.

working model can support the evolutionf legacy networks QoS to FNQoS.

e operation of the FNQoS system, the\interactive content between FNProxies is tra
rent network or future network..The inter-working model solves the QoS improve
prk itself. The functions of the communication domain in Figure 10 refer to the follow

h the FNQoS system, in ordgr-to improve the specific parameters of the current netw
etwork operation, the ENProxy needs to call (access) the corresponding lower level
he network involved in“*the communication domain. In this case, the FNProxy does
etwork, but only calls.some underlying functions. Its purpose is to improve the effect
arameters of the(network itself.

Vhen the functions accessed by an FNProxy are related to a layer, the FNProxy can be
ccess layet/AAL) FNProxy. It is used to deal with the functions of the accessing layer.

n access layer (AL) FNProxy in FNProxy domain can invoke the functions in cor
oniain to provide access service with its own strategies or algorithms to support thq

rtworks. The

nsmitted by
bment of the

ing:
brk or future
functions of

not use the
of some QoS

called as an

nmunication
special QoS

romotion of special networks

The thick solid line in Figure 10 shows that the function of the FNProxies invoking to layers is mainly
realized through communication domain.
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|
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|
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Operation
domain
~ ~ Intelligence
resource
Layers of domain
legacy
networks.

Communication
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For example,
IoT, internet and |
RINA etc.
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Figure 10 — Inter-working model of FNQoS systems with legacy networks
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Tracking concerns of stakeholders to FNQoS system

In order to partition the functionality of the domain required by RM, a certain number of CMs are to be
determined in the problem field.

The Hasic reference of CM should analyse the current and future interest of various stakeh
related projects.

The

buildprs, maintainers.

The ¢oncerns of various stakeholders are: purposes, suitability, feasihility, potential
mainfainability and evolution.

The ¢oncern level of stakeholder shown in Table A.1 can be uséd as a reference whel

conceq

takeholders of FNQoS system are: users, operators, acquirers, owners, suppliers

ptual models.

blders in RA-

developers,

Fisk, impact,

N generating
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13


https://iecnorm.com/api/?name=a2f916932bce4066859c62ac0ef1465a

	Foreword 
	Introduction 
	1 Scope 
	2 Normative references 
	3 Terms, definitions and abbreviated terms 
	3.1 FNQoS Composition 
	3.2 Abbreviated terms 

	4 Concept of FNQoS 
	4.1 Description of FNProxy 
	4.2 Type of FNProxy 
	4.3 FNProxy interaction 
	4.3.1 General 
	4.3.2 Bi-S based operator 
	4.3.3 Interaction meaning more than communication 
	4.3.4 FNProxy harmony in collaborations 

	4.4 Composition of FNQoS system 
	4.4.1 General 
	4.4.2 Relationships of FNProxies and domains 
	4.4.3 Engines in FNProxy 
	4.4.4 FNQoS system 
	4.4.5 Users of FNQoS system 


	5 Architectural model of FNQoS systems 
	5.1 Reference model of FNQoS system 
	5.2 Usage of FNQoS system 
	5.2.1 Human-centric usage 
	5.2.2 Interaction between FNQoS systems 
	5.2.3 Inter-working with legacy networks 


	Annex A (informative) Tracking concerns of stakeholders to FNQoS system 
	Annex B (informative) Evolution of FNQoS architecture 
	Bibliography 

