International Telecommunication Union

ITU-T .64

TELECOMMUNICATION (10/2012)
STANDARDIZATION SECTOR
OF ITU

SERIES L: CONSTRUCTION, INSTALLATION AND
PROTECTION OF CABLES AND OTHER ELEMENTS OF
OUTSIDE PLANT

ID tag requirements for infrastructure and
network elements management

Recommendation ITU-T L.64

YR Bocuments

e, .
Document Sharing Hub
anieation Union/ITU Telcommunication Sector
i e-with ITU-T Licensee=/, User=,
orking permitted without license from IHS Not for Resale,

etworkil
aenmarers BNt details- ITU-T L.64 2012

No reproductio


http://www.avadocuments.com/doc/itu-t-l-64-2012
http://www.avadocuments.com/doc/itu-t-l-64-2012

Documents

Document Sharing Hub

Copyright International Telecommunication Union/ITU Telcommunication Sector
Provided by IHS Markit under license with ITU-T Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: ITU-T L.64 2012


http://www.avadocuments.com/doc/itu-t-l-64-2012
http://www.avadocuments.com/doc/itu-t-l-64-2012

Recommendation ITU-T L.64

| D tag requirementsfor infrastructure and networ k elements management

Summary

Telecommunication networks require the correct allocation of network elements and periodically
planned maintenance to deliver services quickly and efficiently, to minimize out-of-service risk and
to guarantee service level agreement satisfaction. It is particularly important to focus on the issue of
optical-fibre-based infrastructures and the related huge amount of transmitted information. Network
elements that undergo allocation and maintenance operations can be of several types and can differ
in terms of position, dimensions, services, field work and scheduled times for periodically planned
mai ntenance.

Identification (1D) data technology can be applied to solutions that focus on the proper management
of infrastructure and network elements. The ID uniquely identifies an element of interest in terms of
its allocation and maintenance.

Recommendation ITU-T L.64 deals with support systems for infrastructure elements management
using 1D technology, and provides the criteriafor 1D tag design.
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FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
telecommunications, information and communication technologies (ICTs). The ITU Telecommunication
Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical,
operating and tariff questions and issuing Recommendations on them with a view to standardizing
telecommunications on aworldwide basis.

The World Telecommunication Standardization Assembly (WTSA), which meets every four years,
establishes the topics for study by the ITU-T study groups which, in turn, produce Recommendations on
these topics.

The approval of ITU-T Recommendationsis covered by the procedure laid down in WTSA Resolution 1.

In some areas of information technology which fall within ITU-T's purview, the necessary standards are
prepared on a collaborative basis with 1SO and IEC.

NOTE

In this Recommendation, the expression "Administration" is used for conciseness to indicate both a
telecommuni cation administration and a recognized operating agency.

Compliance with this Recommendation is voluntary. However, the Recommendation may contain certain
mandatory provisions (to ensure, e.g., interoperability or applicability) and compliance with the
Recommendation is achieved when all of these mandatory provisions are met. The words "shall" or some
other obligatory language such as "must" and the negative equivalents are used to express requirements. The
use of such words does not suggest that compliance with the Recommendation is required of any party.

INTELLECTUAL PROPERTY RIGHTS

ITU draws attention to the possibility that the practice or implementation of this Recommendation may
involve the use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence,
validity or applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others
outside of the Recommendation development process.

As of the date of approval of this Recommendation, ITU had not received notice of intellectua property,
protected by patents, which may be required to implement this Recommendation. However, implementers
are cautioned that this may not represent the latest information and are therefore strongly urged to consult the
TSB patent database at http://www.itu.int/ITU-T/ipr/.

©I1TU 2013

All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the
prior written permission of 1TU.
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Recommendation I TU-T L.64

| D tag requirementsfor infrastructure and network elements management

1 Scope

This Recommendation deals with support systems for infrastructure and network elements
management using ID technology for telecommunication networks. In particular, it indicates the
criteriafor 1D tag design in order to be adapted to different applications' requirements.

2 References

The following ITU-T Recommendations and other references contain provisions which, through
reference in this text, constitute provisions of this Recommendation. At the time of publication, the
editions indicated were valid. All Recommendations and other references are subject to revision;
users of this Recommendation are therefore encouraged to investigate the possibility of applying the
most recent edition of the Recommendations and other references listed below. A list of the
currently valid ITU-T Recommendations is regularly published. The reference to a document within
this Recommendation does not give it, as a stand-alone document, the status of a Recommendation.

[ISO/NIEC 15394] 1SO/IEC 15394:2009, Packaging — Bar code and two-dimensional symbols for
shipping, transport and receiving labels.

[ISO/IEC 15438]  1SO/IEC 15438:2006, Information technol ogy — Automatic identification and
data capture techniques — PDF417 Bar code symbology specification.

[ISO/IEC 16022]  1SO/IEC 16022:2006, Information technol ogy — Automatic identification and
data capture techniques — Data Matrix bar code symbology specification.

[ISO/IEC 18000-1] 1SO/IEC 18000-1:2013, Information technol ogy — Radio frequency
identification for item management — Part 1: Reference architecture and
definition of parameters to be standardized.

[ISO/IEC 18000-2] 1SO/IEC 18000-2:2013, Information technol ogy — Radio frequency
identification for item management — Part 2. Parameters for air interface
communications below 135 kHz.

[ISO/IEC 18000-3] 1SO/IEC 18000-3:2013, Information technol ogy — Radio frequency
identification for item management — Part 3: Parameters for air interface
communications at 13.56 MHz

[ISO/IEC 18000-4] 1SO/IEC 18000-4:2013, Information technol ogy — Radio frequency
identification for item management — Part 4. Parameters for air interface
communications at 2.45 GHz.

[ISO/IEC 18000-6] 1SO/IEC 18000-6:2013, Information technol ogy — Radio frequency
identification for item management — Part 6: Parameters for air interface
communications at 860 MHz to 960 MHz General.

[ISO/IEC 18004]  1SO/IEC 18004:2006, Information technol ogy — Automatic identification and
data capture techniques — QR Code 2005 bar code symbology specification.

3 Definitions

For the purpose of this Recommendation, the definitions given in [ISO/IEC 15394],
[ISO/IEC 15438], [ISO/IEC 16022], [ISO/IEC 18000-1], [ISO/IEC 18000-2], [ISO/IEC 18000-3],
[1SO/IEC 18000-4], [1SO/IEC 18000-6] and [ISO/IEC 18004] apply.
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4

Abbreviations and acronyms

This Recommendation uses the following abbreviations and acronyms:

DB
GSM
HF

ID
ISM
LAN
LF
MTBF
ODF
ODN
0SS
PDA

QR
RFID
UHF

None.

6

6.1
1)
2)
3)

4)

6.2

Database

Global System for Mobile communication
High Frequency

| dentification (data)

Industrial, Scientific, Medical
Local Area Network

Low Frequency

Mean Time Between Failures
Optical Distribution Frame
Optical Distribution Network
Operations Support System
Personal Digital Assistant
Passive Optical Network
Quick Response

Radio Freguency Identification
Ultra High Frequency

Conventions

Identification data

General requirementsfor 1D
ID should be unique.
ID should be capable of being read easily.

ID should be capable of being input into an OSS when intended target elements are
installed and when they are connected or disconnected.

ID should not include facility information. ID should only have information that can be
converted to facility information in the facility database over an OSS.

ID tag

ID tags are ready to be mounted on the network element or already provided as an embedded tag.

They should be permanently mounted on the network element or in such a manner that makes them
difficult to remove.

ifD tags may be based on either the QR code defined in clause 6.2.2, or on electronic ID which may
have two implementations suchas RFID (an example of non-contact-type ID) defined in
clause 6.2.1 and/or contact-type ID defined in clause 6.2.3.
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6.21 RFIDtag

RFID tags usually consist of three parts. chip, antenna and case. They are different for several sets
of features: physical, electrical, chemical, mechanical and thermal characteristics. Since in network
telecommunication infrastructure and network elements the environmental conditions are quite
different, it is impossible to define a unique kind of RFID tag suitable for all the applications.
Consideration is needed in order to provide an appropriate solution or solutions for differing
networking element 1D requirements.

Appropriate applications for RFID are when hostile environments affect the long-term durability
and readability of visible text or barcode data, and/or the ID data set is large.

6.2.1.1 Frequency
The frequency spectrum available for in-field implementation is not homogenous worldwide.

LF band (less than 135 kHz) is recommended for traditional RFID application where a low transfer
rate and small tag memory are acceptable. It is recommended to check for the presence of other
technologies in the same band (i.e., ISDN transmission).

ISM HF band (13.56 MHZz) is recommended for short-range RFID applications and provides
excellent immunity to environmental noise and electrical interference. Thisis the typical condition
in maintenance activities where reader antennae can be moved very close to the tag. It is
recommended to check for the presence of other technologies in the same band (i.e., VDSL
plan 998).

UHF band (860-960 MHz) is recommended for logistic applications where fixed antennae must
read moving tags automatically and anti-collision for parallel tag reading must be supported. It is
recommended to check for the presence of other technologies in the same band (i.e., GSM).

ISM microwave band (2.45 GHz) is recommended for long-range applications where, for security
reasons or other causes, tags cannot be directly attached to the network element or where direct
access to network element/tag must be avoided. It is recommended to check for the presence of
other technologies in the same band (i.e., wireless LAN).

6.2.1.2 Power supply

In short-range applications (LF and HF bands), the use of maintenance-free passive tags (no
battery) is recommended. In long-range applications (UHF and microwave bands), (semi-)active
tags are typically used in order to achieve transmission between atag and reader.

6.2.1.3 Transmission distance

In short-range applications (LF and HF bands) transmission distance is not an issue, athough
metallic substrates can greatly reduce the read distance unless compensatory tuning is applied to
tags. It is recommended that the tag be readable even through a protective plastic cover, where one
IS present. Short-range transmission at 13.56 MHz requires a low force magnetic field that causes
no disturbance to other circuits and which avoids undesired tag reading (this needs
testing/confirmation that there is no interference risk to VDSL, especially plan 998-12 MHz used in
USA).

In long-range applications (UHF and microwave bands), it is recommended to check for possible
interference in the wave propagation direction.

6.2.1.4 Tagreading discrimination

Tags situated in very close proximity to each other can result in misreading the intended individual
tag and capturing an adjacent tag. This situation can readily arise with cable sheaths in congested
areas. Consideration should be given to appropriate designs of scanning head/antenna to eliminate
this risk.
Documents
Rec. ITU-T L.64 (10/208gjnent Shaging Hub

Copyright International Telecommunication Union/ITU Telcommunication Sector
Provided by IHS Markit under license with ITU-T Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: ITU-T L.64 2012


http://www.avadocuments.com/doc/itu-t-l-64-2012
http://www.avadocuments.com/doc/itu-t-l-64-2012

6.2.1.5 Datastorage

It is recommended that the RFID tag be provided with a non-volatile memory chip embedded.
Memory must be sized in order to store all appropriate information. The data structure should be
determined by users for their applications.

It is recommended that memory be readable and writable in order to allow upgrade of the content,
as aresult of maintenance actions.

In the presence of confidential data stored on the tag, it is recommended to consider and solve
security issues.

Data stored on the tag can be used to certify in-field activity deployment.
Data stored on the tag allow in-field operators to retrieve information.

6.2.16 Case

The tag case performs the double function of chip protection and tag adaptation to the network
element where it must be attached.

It is recommended that new network elements be supplied with an embedded tag. This solution
facilitates and quickens the deployment of the RFID-based network element management system.

This may require the development of new design solutions to allow for the integration in cables.
This solution should reduce the risks to operators of protruding tags.

In indoor applications, it is recommended that the RFID tag case provides protection against water
and dust and that it remains readable if mounted on a metal surface.

In outdoor applications, it is recommended that the RFID tag case provide protection against water,
dust and UV rays and that it remains readable if mounted on a metal surface. Mechanical impact
and crush resistance is required for external use, such as underground joint housings, where they
may be stood on. '

Consideration should be given to the protection from electromagnetic trauma such as lightning
strikes, and ensuring adequate isolation from any electrical ground path.

In particular, environmental conditions where chemical substances are present, further protection is
recommended.

The use and design of stand-alone tags should consider the safety of operators from protrusions on
network elements.

Tags must be easily detectable and accessible by the operator during maintenance activities
throughout the life expectancy of al their future networks. These aspects must be considered both
when a stand-alone tag is attached and when a network element is designed with an embedded tag.

6.2.1.7 Environmental conditions and mechanical stress

It is recommended that an adequate operating temperature range be considered according to the
different environmental conditions where RFID tags can be used. Tags should be tolerant of likely
vibration sources such as powered equipment, road/rail traffic and civil works.

Application to movable network elements, such as cables, will impose flexing and other stresses to
tags. There may be instances where tight curvatures are required of an inlay assembly when applied
to a small diameter cable sheath, resulting in varying mechanical stress to the chip and its antenna
connections.

6.2.1.8 Dataretention and MTBF

Data retention and MTBF of RFID tags should be designed by taking the life expectancy of the
network elementsinto consideration.
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6.2.1.9 Installation

For stand-alone tags, it is recommended that cases be provided with adequate mechanical
characteristics and material properties that are suitable for installation by means of external tools or
adhesive components. It is highly desirable that fastenings be irremovable and tamperproof to
ensure record continuity for the life expectancy of the network element.

It is recommended to avoid, if possible, tag installation on or near metalic parts of network
elements.

Tags should be permanently mounted on the network element or in such a manner that makes them
difficult to remove.

6.22 QR codetag

6.22.1 Notation

'Fhe specification of the QR code should be in accordance with [ISO/IEC 18004].

It is recommended that the QR code be printed on atag, sticker or the element’s body.
6.22.2 Durability

The QR code should be difficult to erase or remove from atag, sticker or the element's body.
6.2.2.3 Construction of tag

The tag construction and dimensions should not adversely affect maintenance work.

Tags should be permanently mounted on the network element or in such a manner that makes them
difficult to remove.

6.2.2.4 Environmental conditions

The QR code printed on the tag, sticker or element's body should not change shape, be damaged or
become blurred under the environmental conditions in which elements are installed.

6.2.3 Contact-typelD tag

6.23.1 Tagstructure

The contact-type ID tag has metal pins mounted on a network element. When the tag is connected
to its corresponding contact-type ID tag or electrode plate mounted on ODN equipment, the data
from the contact-type ID tag are transmitted to the appropriate user management system.

The tag construction and dimensions should not adversely affect maintenance work.

Tags should be permanently mounted on the network element or in a way that makes them difficult
to remove.

6.2.3.2 Datastorage

ID data are permanently stored in the contact-type ID tags. The memory of a contact-type ID tag is
written or read by using specific external tools.

6.2.3.3 Environmental conditions

With regard to the environmental conditions where network components are placed, a contact-type
ID tag must be tolerant to the same environmental conditions as ODN equipment. Its electrical and
mechanical characteristics must always be well maintained.
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