INTERNATIONAL ISO/IEC
STANDARD 18000-6

Third edition
2013-01-15

Information technology — Radio
frequency identification for item
management —

Part 6:

Parameters for airinterface
communications at 860 MHz to 960 MHz
General

Technologies ‘de)l'information — Identification par radiofréquence
(RFID) pourda gestion d'objets —

Partie 6:Parametres de communications d'une interface rgqdio entre
860. MKz et 960 MHz, Général

Reference number
ISO/IEC 18000-6:2013(E)

©|SO/IEC 2013


https://iecnorm.com/api/?name=f107cce86abeb2474719e08548310f36

ISO/IEC 18000-6:2013(E)

COPYRIGHT PROTECTED DOCUMENT

© ISO/IEC 2013

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 ¢ CH-1211 Geneva 20

Tel. +4122749 01 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © ISO/IEC 2013 — All rights reserved


https://iecnorm.com/api/?name=f107cce86abeb2474719e08548310f36

ISO/IEC 18000-6:2013(E)

Contents Page
T =11V o] (o Y iv
3o T 11 o 4o Y v
1 £ T o o - SRS 1
2 CONFOIMANCE .....oeeeeiiiiiieiiiree i rrsss s rsns s rens s s rassssssrsnsssssenssssranssssrennsssssanssssennssssrennssssennssbdindensssrennssnnnnnnns 2
21 Claiming CoONfOrMAaNCE.........ccciiiiiiir e s Sha e e e 2
2.2 Interrogator conformance and obligations.........ccccccovcceiicninincccccrreceee o e 2
23 Tag conformance and obligations..........ccccccveiiiniicenni e S e e, 2
3 NOIMaAtive referENCEeS........ciiiee i rsss s rsn s ssna s s rensssssennsssas ShStnrennnsssrennsssdeennsssrennnsnnnens 3
4 Terms, definitions, symbols and abbreviated terms .............ccooooo s i e 3
41 Terms and defiNItioNS .......cceeeeiiiiiiiiie s reeafTh s r s s s e e s nsssssssssresensnssnsdussssrenensnnnnnnns 3
4.2 853 L1 11+ o - P~ A 3
4.3 ¥\ o] o1 =AY/ =1 0= o IR (= o o ¢ = W S EE 3
5 L0 1Y =Y - 7 S I 4
5.1 7= s =Y - | O I 4
=] T T T 1= ¢ 0 USRS RS 9

© ISO/IEC 2013 — All rights reserved iii


https://iecnorm.com/api/?name=f107cce86abeb2474719e08548310f36

ISO/IEC 18000-6:2013(E)

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-goveérnmental, in liaison with 1ISO and IEC, also take part in the work. In the field of infermation
technology, I$O and IEC have established a joint technical committee, ISO/IEC JTC 1.

International Btandards are drafted in accordance with the rules given in the ISO/IEC Directives;-Part 2.
The main tagk of the joint technical committee is to prepare International Standards::Draft Interngtional
Standards adopted by the joint technical committee are circulated to national bodies for voting. Publicatfon as
an Internationjal Standard requires approval by at least 75 % of the national bodies gasting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO and IEC shall not be held responsible for identifying any or all sueh-patent rights.

ISO/IEC 18000-6 was prepared by Joint Technical Committee ISONEC JTC 1, Information technplogy,
Subcommittep SC 31, Automatic identification and data capture techniques.

This third [edition, together with ISO/IEC 18000-61, [SO/IEC 18000-62, ISO/IEC 18000-63| and
ISO/IEC 18000-64 replaces the second edition (ISOJEC 18000-6:2010) by splitting it into |parts
ISO/IEC 18000-6, ISO/IEC 18000-61, ISO/IEC 18000-62, SO/IEC 18000-63 and ISO/IEC 18000-64.

ISO/IEC 18000 consists of the following parts, under the general title Information technology — Radio
frequency iddntification for item management:

— Part 1: Reference architecture and definition of parameters to be standardized

— Part 2: Parameters for air interface communications below 135 kHz

— Part 3: Parameters for air interface communications at 13,56 MHz

— Part 4: Parameters for air-interface communications at 2,45 GHz

— Part 6: Parametersor air interface communications at 860 MHz to 960 MHz General

— Part 61: Parameters for air interface communications at 860 MHz to 960 MHz Type A

— Part 62: Parameters for air interface communications at 860 MHz to 960 MHz Type B
— Part 63: Parameters for air interface communications at 860 MHz to 960 MHz Type C
— Part 64: Parameters for air interface communications at 860 MHz to 960 MHz Type D

— Part 7: Parameters for active air interface communications at 433 MHz

iv © ISO/IEC 2013 — All rights reserved
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Introduction

This part of ISO/IEC 18000 describes a passive backscatter radio frequency identification (RFID) system that
supports the following system capabilities:

identification and communication with multiple tags in the field;

blection of a subgroup of tags for identification or with which to communicate;

°
»n

e rgading from and writing to or rewriting data many times to individual tags;

°
C

ser-controlled permanently lockable memory;

°
o

bta integrity protection;

rterrogator-to-tag communications link with error detection;

e tdg-to-Interrogator communications link with error detection;

[ ]
(2]

Ipport for both passive back-scatter tags with or without’batteries.

This part of ISO/IEC 18000 provides the overview for\a ‘passive-backscatter, RFID system opgrating in the
860 MiHz to 960 MHz frequency range. The system cemprises Interrogators, also known as readers, and tags,
also Hnown as labels. The general overview describes four Types called Type A, Type B, Type ¢ and Type D.
Details for each part are defined in the following:documents:
— Tlype A ISO/IEC 18000-61
— Tlype B ISO/IEC 18000-62
— Tlype C ISO/IEC 18000-63

— Tlype D ISO/IEC 18000-64

This part of ISOAEE 18000 together with ISO/IEC 18000-61, ISO/IEC 18000-62, ISO/IEC 18000-63 and
ISO/IEC 18000464~ specify the physical and logical requirements for a passive-backscatter, RFID system
operdting in the/860 MHz to 960 MHz frequency range. The system comprises Interrogators, also known as
readdrs, and\fags, also known as labels.

to 960 MHz
frequency range. The tag receives both information and operating energy from this RF signal. Passive tags
are those which receive all of their operating energy from the Interrogator's RF waveform. If tags maintain a
battery then they may operate using some passive principles; however, they do not necessarily get all their
operating energy from the Interrogator's RF waveform.

An Interrogator receives information from a tag by transmitting a continuous-wave (CW) RF signal to the tag;
the tag responds by modulating the reflection coefficient of its antenna, thereby backscattering an information
signal to the Interrogator. The system is Interrogator-Talks-First (ITF) for Types A, B and C, meaning that a
tag modulates its antenna reflection coefficient with an information signal only after being directed to do so by
an Interrogator.

Interrogators and tags are not required to talk simultaneously; rather, communications are half-duplex,
meaning that Interrogators talk and tags listen, or vice versa.

© ISO/IEC 2013 — All rights reserved \"
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This part of ISO/IEC 18000 further contains an optional “tag only talks after listening” Type D, an enhanced
Tag Talks Only (TTO) technique. Type D uses Pulse-Position Encoding (PPE) or Miller encoding in the return
link and does not define a dedicated forward link. In fact, tags may implement one of the types defined in this
part of ISO/IEC 18000 (A, B, or C) besides Type D in order to allow enhanced tag access techniques.

vi © ISO/IEC 2013 — All rights reserved
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Information technology — Radio frequency identification for

item management —

Part 6:
Parameters for air interface communications at 860 MHz

to

Z General

compptibility and to encourage inter-operability of products for the growing RFID market in the
marketplace. It defines the forward and return link parameters for'technical attributes including, &
to, operating frequency, operating channel accuracy, occupied channel bandwidth, maxin
isotropic radiated power (EIRP), spurious emissions, medulation, duty cycle, data coding, bit
accurpcy, bit transmission order, and, where appropriate, operating channels, frequency h
sequence, spreading sequence, and chip rate. It further defines the communications protocol u
interface.

This
ISO/I

part of ISO/IEC 18000, together with ISO/IEC 18000-61, ISO/IEC 18000-62, ISO/IEC 1
FC 18000-64 specifies the physical. @nd logical requirements for a passive-backscatter,
TalkstFirst (ITF) or tag-only-talks-after-listening (TOTAL) RFID system. The system comprises
also known as readers, and tags, also-known as labels. An Interrogator receives information f
transmitting a continuous-wave (CW) RF signal to the tag; the tag responds by modulating
coeffitient of its antenna, thereby: backscattering an information signal to the Interrogator. The s
meanjng that a tag modulates-its antenna reflection coefficient with an information signal on
directpd to do so by an Interrogator, or TOTAL, meaning that a tag modulates its antenna reflect
with gn information signalupon entering an Interrogator's field after first listening for Interrogator
order|to determine if the)System is ITF or not.

This
four t

art of ISOAEC 18000 contains one mode with four types. The detailed technical differences
pes are'shown in the associated parameter tables.

Types A B“and C are ITF. Type A uses Pulse-Interval Encoding (PIE) in the forward link ang

ces operating
management
ised by 1SO
to allow for
international
ut not limited
um effective
rate, bit rate
op rate, hop
sed in the air

8000-63 and
Interrogator-
Interrogators,
rom a tag by
the reflection
ystem is ITF,
y after being
on coefficient
imodulation in

between the

| an adaptive

ALOH

Acollision-arbitration algorithm. Type B uses Manchester in the forward link and an adapifi

e binary-tree

collision-arbitration algorithm. Type C uses PIE in the forward link and a random slotted collision-arbitration

algorithm.

Type D is TOTAL based on Pulse Position Encoding or Miller M=2 encoded subcarrier.

This part of ISO/IEC 18000, together with ISO/IEC 18000-61, ISO/IEC 18000-62, ISO/IEC 1
ISO/IEC 18000-64 specifies

Interrogator and tag operating procedures and commands,

the collision arbitration scheme used to identify a specific tag in a multiple-tag environment.

© ISO/IEC 2013 — All rights reserved
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2 Conformance

2.1 Claimi

ng conformance

To claim conformance with this part of ISO/IEC 18000, an Interrogator or tag shall comply with all relevant
clauses of this part of ISO/IEC 18000, except those marked as “optional”’. The Interrogator or tag shall also
operate within local radio regulations, which can further restrict operation.

Relevant conformance test methods are provided in ISO/IEC TR 18047-6.

Conformance can also require a license from the owner of any intellectual property utilized by said device.

2.2 Interrd

To conform tg

impleme

modulate
layer of t

— operate
To conform tq
impleme
— impleme
To conform td
impleme

require t
ISO/IEC

2.3 Tag conformance and obligations

To conform tg

— support gt least.one Type of A, B, C or D;

)gator conformance and obligations

support gt least one Type of A, B, C or D — it can optionally support two, three or all four;

this part of ISO/IEC 18000, an Interrogator shall

nt the mandatory commands defined in this part of ISO/IEC 18000;

/transmit and receive/demodulate a sufficient set of the electrical.sighals defined in the sign
his part of ISO/IEC 18000 to communicate with conformant tags;.and

vithin the applicable local regulations.
this part of ISO/IEC 18000, an Interrogator may

nt any subset of the optional commands defined.in*this part of ISO/IEC 18000, and

this part of ISO/IEC 18000, the Interregator shall not
nt any command that conflicts with-this part of ISO/IEC 18000, or

ne use of an optional, proprietary, or custom command to meet the requirements of this
18000.

this part of \ISO/IEC 18000, a tag shall:

— operate ti)ver the frequency range from 860 MHz to 960 MHz, inclusive;

nt any proprietary and/or custom commands in conformance with this part of ISO/IEC 18000.

implement the mandatory commands defined in this part of ISO/IEC 18000 for the supported types;

case of Type D, only after listening for the absence of ITF modulation; and

conform

to local radio regulations.

To conform to this part of ISO/IEC 18000, a tag may

impleme

impleme

nt any subset of the optional commands defined in this part of ISO/IEC 18000; and

nt any proprietary and/or custom commands as defined in Clauses 7, 8 and 9.

alling

art of

modulate a backscatter signal only after receiving the requisite command from an Interrogator or, in the

© ISO/IEC 2013 — All rights reserved
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nform to this part of ISO/IEC 18000, a tag shall not:

implement any command that conflicts with this part of ISO/IEC 18000;

ISO/IEC 18000; or

require the use of an optional, proprietary, or custom command to meet the requirements of this part of

modulate a backscatter signal unless commanded to do so by an Interrogator using the signalling layer

defined in this part of ISO/IEC 18000 or, in the case of Type D, before listening for the absence of
ITF modulation.

3 h'lormative references

The {
refere
docur

I1ISO/I
Parar

I1ISO/I
Parar

1ISO/I
Parar

I1ISO/I
Parar

I1ISO/I
techn

4 1

4.1

ollowing referenced documents are indispensable for the application of this-doeumer
nces, only the edition cited applies. For undated references, the latest edition of th
hent (including any amendments) applies.

EC 18000-61, Information technology — Radio frequency identification foritem managem
heters for air interface communications at 860 MHz to 960 MHz Type ‘A

FC 18000-62, Information technology — Radio frequency identification for item managem
heters for air interface communications at 860 MHz to 960 MHz Type B

FC 18000-63, Information technology — Radio frequency “identification for item managem
heters for air interface communications at 860 MHz ta’960 MHz Type C

FC 18000-64, Information technology — Radio frequency identification for item managem
heters for air interface communications at 860 MHz to 960 MHz Type D

FC 19762 (all parts), Information technology — Automatic identification and data ca
fques — Harmonized vocabulary

erms, definitions, symbols and abbreviated terms

Terms and definitions

For the purposes of this’document, the terms and definitions given in ISO/IEC 19762 (all p

follow

411

ing apply.

collisipn-arbitration algorithm where tags load a random (or pseudo-random) number into a

decr

t. For dated
e referenced

ent — Part 6:

bnt — Part 6:

bnt — Part 6:

bnt — Part 6:

pture (AIDC)

arts) and the

slot counter,

slott}(: random anticollision

ent this slot counter based on Interrogator commands, and reply to the Interrogator w

hen their slot

counter reaches zero

4.2

M
ull

4.3

CRC
CRC-

Symbols

number of subcarrier cycles per symbol

unique item identifier
Abbreviated terms

cyclic redundancy check

16 sixteen bit CRC

© ISO/IEC 2013 — All rights reserved
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CRC-5
DSB
DSB-ASK
FHSS

ITF

MSB
PIE

PPE

ppm
PR-ASK
SSB-ASK
SuID

TID

TOTAL

5 Overvi

5.1 Gener
This part of IS

Figure 1, F
types. Figure

five bit CRC

double sideband

double-sideband amplitude-shift keying
frequency hopping spread spectrum
Interrogator-talks-first

NOTE The common usage is RTF (Reader-talks-first) but the more precise term is ITF, which is

—used-throughoutthispar-eHSOAEG8000

most significant bit

pulse interval encoding

pulse position encoding

parts per million

phase-reversal amplitude shift keying

single-sideband amplitude-shift keying

sub unique identifier

tag-identification or tag identifier, depending on.context

tag only talks after listening

bW
al

bO/IEC 18000 specifies four communication types: Type A, Type B, Type C and Type D.

gure 2, and Figure 3 show the architecture of each of the three Interrogator
5, Figure 6, and‘Figure 7 show the architecture of each of the three tag types.

Table 1 provifles an overview of the three communication types showing the protocol blocks from Interrggator
input (demodplator).io interrogator output (modulator) independent of the communication flow.
ALOHA PUIse mterval ASK
—p ASK > FMO - rotocol P Encoding » modulation —p
P (PIE) (DSB/SSB)
Figure 1 — Type A Interrogator architecture
Binary tree Manchester ASK
—> ASK > FMO > ro?écol > odin » modulaton —
P 9 (DSB/SSB)

Figure 2 — Type B Interrogator architecture

© ISO/IEC 2013 — All rights reserved
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ASK
ASK modulation
slotted uniquely (DSB/SSB)
random p decodable
Miller anticollision PIE
PSK Modulated PR-ASK
Subcarrier modulation
Figure 3 — Type C Interrogator architecture
| |
PPE ! !
| Q1
—» ASK ‘ b
Miller Modulated 1 DV |
Subcarrier (M=2) | |
Figure 4 — Type D Interrogator architecture
ASK. Pulse Int.erval ALOHA
P modulation »  Encoding > rotocol | FMO | ASK —p
(DSB/SSB) (PIE) P
Figure 5 — Type A‘tag architecture
ASK Binary tree
P modulation P» Manchester P> ro?(;col P FMO P ASK —p
(DSB/SSB) P
Figure 6 — Type B tag architecture
ASK
modulation ASK
(DSB/SSB) uniquely slotted
— decodable » random
PIE anticollision Miller
PREN Modulated PSK
medulation ¢
Subcarrier
Figure 7 — Type C tag architecture
Pulse
Paosition
Encodin PE
ASK g PPE) Random
modulation — hold-off —
(DSBI/SBB) - and repeat
Miller M=2
maodulated
subcarrier

Figure 8 — Type D tag architecture

© ISO/IEC 2013 — All rights reserved 5
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Table 1 — Overview of Types A, B, C and Type D

Parameter Type A Type B Type C Type D
Interrogator Operating Frequency | 860 — 960 MHz 860 — 960 MHz 860 — 960 MHz 860 — 960 MHz
Range
Interrogator: Default Operating | In accordance with | In accordance with | In accordance with | In accordance with
Frequency the local | the local | the local | the local
Operating Channels regulations regulations regulations regulations
(spread-spectrum systems)
Operating Frequency Accuracy
Frequency Hop Rate
(frequency-hopping [FHSS]
systems)
Frequency Hop Sequence
(frequency-hopping [FHSS]
systems)
Occupied Chahnel Bandwidth
Minimum Recgiver Bandwidth
Interrogator Transmit Maximum
EIRP
Interrogator [Transmit Spurious
Emissions
Interrogator [Transmit  Spurious
Emissions, In-Band (spread-
spectrum systéms)
Interrogator [Transmit  Spurious
Emissions, Out-of-Band
Interrogator Tfansmitter Spectrum
Mask
Interrogator [F'ransmit-to-Receive | The Interrogator | The Interrogator | 10 — 310 us Not applicablg
Turn-Around Tlime transnit/receive transmit/receive
settling time shall | settling time shall
not'exceed 85 ps. not exceed 85 ps.
Interrogator Receive-to-Transmit.|-Unlimited Unlimited 3,5 — 610 ps or | Not applicablg
Turn-Around Tlime unlimited
Interrogator |Dwell Time- or| 1500 ps, maximum | 1500 ps, maximum | 1500 ps, maximum [ 1500 ps, maximum
Interrogator Transmit. \Power-On | settling time settling time settling time settling time
Ramp
Interrogator [Decay Time or|<=1000 us <=1000 us <= 500 us Not applicablg
Interrogator Frarsmit Power=
Down Ramp
Interrogator Modulation AM AM DSB-ASK, SSB- | Not applicable
ASK, or PR-ASK
Interrogator Modulation Depth 30% - 100% 18% or 100% 90% Not applicable
Interrogator Data Coding PIE Manchester bi- | PIE Not applicable
phase
Interrogator Bit Rate 33 kbits/s | 10 or 40 kbits/s 26.7 - 128 kbits/s | Not applicable
(assuming (assuming

equiprobable data)

equiprobable data)

Interrogator Bit Rate Accuracy

100 ppm

100 ppm

<=1%

Not applicable

© ISO/IEC 2013 — All rights reserved
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