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RFID
Preface

1. The Purpose of Standard

This standard proposes the test specifications verifying that Mobile RFID devices such as Reader
and Tag using for Mobile RFID services in Republic of Korea conform to both the domestic Mobile
RFID air interface RF standard and the international RFID air interface RF standards at 860-960 MHz

2. Thesummary of contents

This standard presents test cases, test configurations and test methods for air interface RF

conformance of Mobile RFID devices

3. Applicablefields of industry and its effect

This standard can be used as a reference for verifying that Mobile RFID devices such as Reader
and Tag using for Mobile RFID services conform to both the domestic Mobile RFID air interface RF
standard and the international RFID air interface RF standards at 860-960 MHz

4. Reference Standar ds (Recommendations)
4.1 International Standards (Recommendations)

- ISO/IEC 18000-6:2004/FPDAM 1, “Information technology-Radio frequency Identification for
item management-Part 6: Parameters for air interface communications at 860 MHz to 960 MHz”,
July 2005

- ISO/IEC PDTR 18047-6, “Information technology, automatic identification and data capture-
RFID cnformance test methods — Part 6: Test methods for air interface communication at 860 —
960 Mhz”, February 2005

- EPC™ Radio-Frequency Identity Protocols Class-1 Generation 2 UHF RFID Conformance
Requirements Version 1.0.2, February 2005

4.2 Domestic Standards
- MRFS-1-01/R1, "Standard on Radio Specification for Mobile RFID Reader”, August 2005

il MRFS-5-01
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5. Relationship to I nternational Standar ds(Recommendations)

The international RFID RF conformance test methods at 860 — 960 MHz are under development as
ISO/IEC TR 18047-6. But currently ISO/IEC TR 18047-6 presents only the basic conformance test
methods for Reader and Tag for ISO/IEC 18000-6 Type A/Type B without including test methods for
Reader and Tag for ISO/IEC 18000-6 Type C. This standard specifies the Mobile RFID RF
conformance test methods refering to both the domestic Mobile RFID air interface RF standard and
the international RFID air interface RF standards at 860-960 MHz

5.1 Therelationship of international standards

This standard has been developed refering to ISO/IEC 18000-6:2004/FPDAM 1

6. The Statement of Intellectual Property Rights

Nothing is related

7. The Statement of Conformance Testing and Certification

Nothing is related

8. The History of Standard

Edition Issued date Contents
The 1st edition August 31, 2005 Established
The 2nd edition June xx, 2006 Revised
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1.1
RFID ISO 18000-6
(Tag) RF
1.2
RFID RF
RFID ISO 18000-6
1.3
RFID Air Interface RF
14
[1] RFID « RFID
www..mrf.or.kr
[2] , RFID/USN

RFID

(Reader, Interrogator)

RFID ISO 18000-6

”, 2006 3 , http://

,2004 12

[3] ISO/IEC 18000-6/FPDAM 1, “Information technology-Radio frequency Identification for item

management-Part 6: Parameters for air interface communications at 860 MHz to 960 MHz”, July 2005

[4] ISO/IEC PDTR 18047-6, “Information technology, automatic identification and data capture-RFID

cnformance test methods — Part 6: Test methods for air interface communication at 860 — 960 Mhz”,

February 2005

[5] EPC™ Radio-Frequency Identity Protocols Class-1 Generation-2 UHF RFID Conformance Requirements

Version 1.0.2, January 2005

[6] ETSI EN 302-208-1, “Electromagnetic compatibility and Radio spectrum Matters(ERM); Radio

Frequency identification Equipment operating in the band 865 MHz with power levels up to 2W; Part 1:

Technical requirements and methods of measurement”, September. 2004
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151
[ RFID (Reader, Interrogator)]
RFID 908.5 ~ 914 MHz(FHSS
RFID
CDMA, WCDMA, ,

910 ~ 914 MHz) s RFID
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908.5 ~ 914 MHz RFID 25
908.5MHz (fc)
(fe) )
, FHSS 910MHz
912MHz
[ (Decoder)]
RF
[ (Directional Coupler)]
DUT
RF
[ (Spectrum Analyzer: VSA
RF
Signal Analyser)
[ (Encoder)]
[ (Oscilloscope)]
RF
[ (50Q RF cable)]

, ASK ( PSK
99%

[ (Standard Signal Generator)]
RF

[ (Tag)]

RFID
, 911.25MHz
914MHz (fc)
(fc) )
(fc)
¢ 0)
RF
)]
VSA(Vector
(Impedance) 50QQ RF
, RFID RF DUT
(Backscattering)
RF

MRFS-5-01



[DUT: Device Under Test]

152

ASK: Amplitude Shift Keying

BLF: Backscattering Link Frequency(BLF=1/T,;)
B.R.A: Bit Rate Accuracy

CRC: Cyclic Redundancy Check

CW: Countinous Wave

D: Modulation depth

dB : decibel

dBi : decibel isotropic

DR: Divide Ratio

DSB-ASK: Double Side Band -ASK

DUT: Device Under Test

EPC: Electronic Product Code

fc: center frequency of each mRFID RF channel
FHSS: Frequency-hopping Spread Spectrum

FT: Frequency Tolerance relative to BLF in ISO 18000-6C Tag
LSB: Least Significant Bit

LBT: Listen Before Talk

M: Modulation Index

M: Number of subcarrier cycles per symbol during ISO 18000-6C-based Miller subcarrier backsattering
mRFID: Mobile RFID

MOD: modulation(DSA-ASK, SSB-ASK, PR-ASK)
MSB: Most Significant Bit

OBW: Occupied Bandwidth

PC: Protocol control

PR-ASK: Phase Reversal-ASK

PSK: Phase Shif Keying

RBW: Resolution Bandwidth

RF: Radio Frequency

RFID: Radio Frequency Identification

RTcal: Interrogator-to-Tag calibration symbol
SSB-ASK: Single Side Band -ASK

SSG: Standard Signal Generator

T,: Time from Interrogator transmission to Tag response



T,: Time from Tag response to Interrogator transmission

T5: Time an Interrogator waits, after T, before it issues another commannd
T,4: Minimum Time between Interrogator commands

Ty Link pulse-repetition interval(T,=1/BLF)

TagID: 64bit ID in ISO 18000-6B Tag

TRcal: Tag-to-Interrogator calibration symbol

UIL: Unique Item Identifier



21
908.5-914MHz RFID/USN RFID (
) RFID ( ¢ ’ ) (DUT)
2.2
RF RFID
( ) R DUT RF
RF
(Anechoic Chamber) (Shield Room) RFID
2.3
RF
Antenna
Response :_ _f—;l.fﬂ ]
ignal i
Encoder Signal Generator RF Cablo -:!r..; Rx (Tag Response)
Decoder Spectrum Analyzer | RF Cable et
(Demod) (Oscilloscope ‘;-‘ Tx (DUT Command — CW)

Antenna

Shield Room/Anechoic Chamber
Reader RF Conformance Test

[ 2-1] RF
Antenna
RF Cable B
C};) mm;nd Signal Generator } HF'EH
ncoder el Reawmand - CW)
PrELE
Reader Emulator 908.5-914 MHz || Tag l
................................. k FHSSLBT [(DUT
T I =
Decoder Spectrum Analyzer RF Cable ﬁ'ﬁﬂi Rx (DUT Response)
(Demod) (Oscilloscopezl_h\——r L= E.
PR
Antenna

Anechoic Chamber
Tag RF Conformance Test

[ 2-2] RF

24
24.1
. RF , FHSS



24.2

On/Off

. ISO 18000-6C RF , ISO 18000-6B
RF
Preamble
FMO fc+100kHz
ISO 18000-6B 40 kbps (25us/1bit) backscattering
DSB-ASK Tari = 25us Fl\go  Miller
ot
18000-6C | PR-ASK Tari = 12.5~25 us ¢ ez
SSB-ASK backscattering
. RF , attenuator, directional coupler, combiner RF
. 100 2
. ISO 18000-6 (Command) CW
( )
« ISO 18000-6C
o Test commands: SELECT — QUERY — ACK
- SELECT
Frame- . Mem . Leng Trun-

Sync Command | Target | Action Bank Pointer th Mask cate CRC-16
According Generated
to ISO 0000 . 256bit according
18000-6C IOIObin OOObin OOObin Olbin OOOObin &bits value Obin to ISO

18000-6C

- QUERY

Preamble | Command | DR M TRext Sel Session | Target Q CRC-5
. 004in Generated
According 01, 0y, according to
to ISO 1000sin | Obin | " L | O0pin | 00hex Opin | 0000vin | 1SO 18000-
18000-6C bin bin 6C
1 1bin

-ACK
Preamble Command RN
According .

t0 180 O1bin (Echii; II;SNI6)

18000-6C
o Tag response:

- Responseto ‘QUERY’

Preamble RN 16



According to ISO

18000-6C

any 16 bits

- Responseto *ACK

’

Preamble {PC, UIl, CRC-16}
Acci)gc(i)l(;log_;oclso any 32 ~ 528bits

=« ISO 18000-6B

0 Test command: GROUP_SELECT_EQ

Preamble Delimiter Command | Address | Mask | WORD_ DATA CRC-16
According o Generated
Start Delimiter 1 00000000 :

to  ISO . , 00},ex 00pex 00pex according to
18000-68 | (11001110107 ) ) “ | 00000000nex | 150 18000-6B

o Tag response: Responseto ‘GROUP_SELECT_EQ’

Preamble ID CRC-16
According to Any 64 bit Checked according to
ISO 18000-6B identifier ISO 18000-6 B




4.1.1
4.1.2 | Channelization
4.1.3
FH
4.1.4 | Power-up/down RF Envelope 55
FHSS
4.1.5 RF Envelope
4.1.6 | ASK
4.1.7 | ASK RF Envelope
4.1.8 | Spectrum Mask
ISO 18000-6C  SSB-
41 4.1.9 | SSB-ASK ASK
4.1.10 | ASK
4111 | PSK ISO 18000-6C
4.1.12 FHSS
4.1.13 & FHSS
4.1.14 Preamble
4.1.15 (Reader Command) T2
4.1.16 (Reader Command) T3 & T4 IS0 18000-6¢
4.1.17 | T1 (Tag Response)
4.2.1
4.2.2 | Backscattering
4.2.3 Preamble
42 SO 18000-6C
424 Duty Cycle )
4.2.5 (Tag Response) T1
426 | T2 (Reader Command) 150 18000-6¢




41
411
4.1.1.1
(conducted power)
4.1.1.2
(Shield Room)
FHSS (15
4.1.1.3
Power Meter RF cable _Attenuator;
[ 4-1]
Power Meter(
18000-6B: GROUP_SELECT EQ ) ASK
) Ccw power
Power Meter( )
4.1.14
100mW~1W

(

DSB-ASK/SSB-ASK/PR-ASK,
FHSS(On), 908.5~914M Hz

Reader
(DUT)

)
(ISO 18000-6C: Select/Query , ISO

DSB-ASK, SSB-ASK, PR-ASK



4.1.2 Channelization

4.1.2.1
RFID ,
4.1.2.2
power  CW(continous wave) , -20~65°C
Channelization
FHSS Off channelization , FHSS
* RFID
908.50MHz~908.75SMHz
1 908.75MHz~908.95MHz 908.85MHz | 14 911.35MHz~911.55MHz | 911.45MHz
2 908.95MHz~909.15MHz 909.05SMHz | 15 911.55MHz~911.75MHz | 911.65MHz
3 909.15MHz~909.35MHz 909.25MHz | 16 911.75MHz~911.95MHz | 911.85MHz
4 909.35MHz~909.55MHz 909.45MHz | 17 911.95MHZz~912.15MHz | 912.05MHz
5 909.55MHz~909.75MHz 909.65MHz | 18 912.15MHZz~912.35MHz | 912.25MHz
6 909.75MHz~909.95SMHz 909.85MHz | 19 912.35MHZz~912.55MHz | 912.45MHz
7 909.95MHz~910.15MHz 910.05SMHz | 20 912.55MHz~912.75MHz | 912.65MHz
8 910.15M Hz~910.35M Hz 910.25MHz | 21 912.75MHZz~912.95MHz | 912.85MHz
9 910.35M Hz~910.55M Hz 910.45MHz | 22 912.95MHz~913.15MHz | 913.05MHz
10 910.55M Hz~910.75M Hz 910.656MHz | 23 913.15MHZz~913.35MHz | 913.25MHz
11 910.75M Hz~910.95M Hz 910.85MHz | 24 913.35MHZz~913.55MHz | 913.45MHz
12 910.95M Hz~911.15M Hz 911.05MHz | 25 913.55MHz~913.75MHz | 913.65MHz
13 911.15MHZz~911.35M Hz 911.25MHz 913.75MHz~914.00MHz
4123
CwW , FHSS(Off),
908.5~914M Hz
50Q — : Reader
RF cable |—§5Ff?'.79??955 (DUT)
[ 4-2 ] Channelization
( )
-20°C 1 , (1 , FHSS
) , CW power (fc)

8~25




25°C 1 ,

) , CW
(fc) . 3
65°C | ,
) , CW power
3
4124
25 cw ( , FHSS
-20°C/25°C/65°C

(fc) +20ppm

power

(1

8~25

@ , FHSS

, FHSS
(fe)

15



413
4.13.1

( ) , (occupied
bandwidth, 99% power ratio)  200kH

4132
3 « /1
200kHz (23+5°C)
FHSS Off
ISO 18000-6C Select Mask value  252bit ”ACBCD2114DAE1577C6BFAC91

A3CDA2F1169B340989 C1D32C290465E5C1423CCy”

4.133
ASK , FHSS(Off),
908.5~914M Hz
500 R ; Reader
RF cable  jAttenuator; (DbUT)
[ 4-3]
, (ISO 18000-6C: Select, ISO 18000-
6B: GROUP_SELECT-EQ) power
, (ISO 18000-6C: Select, ISO 18000-
6B: GROUP_SELECT EQ) power
, (ISO 18000-6C: Select, ISO 18000-
6B: GROUP_SELECT EQ) power
4.134

200kHz



4.1.4 Power-up/down RF Envelope

4141
RF (unmodulated CW)  Power-up  Power-down s
(ripple)
4142
(unmodulated CW)
Power-up T, T,(ISO 18000-6C: the last rise with Ml level, ISO 18000-6B: the second rise
100% crossing) , Power-down T . , Power-up Power-down

My (Overshoot), M(Undershoot), M,(Power level when signal-off)
* RF Power-up/Power-down T, Ty, T¢

Max T, Max T, Max T; M M, M,
power-up .
1SO 18000-6B 500us 1500us 500us 10%, steady- S0, 1%
state 5%
ISO 18000-6C 500us 1500us 500us +5% -5% 1%
‘Electric Field Strength Mh
I
/ \ NN 0
/ N ~— — N\ 100%
(90% 90%) Ml
/ 10% 10% \
Ms .
J T - - > time
Tr Ts T;

Power up/down RF Envelope ,

- Mode: Transient, Power versus time
- Center frequency:

- Span: 6MHz

4.143

RF Power-up/down
908.5~914M Hz

50Q Reader
RF cable (DUT)

[ 4-4] Power-up/down RF Envelope



(unmodulated CW) 10 ( ) power
, Power-Up (ISO 18000-6B 6C) T, T,
( ) . T, 90%
, Ts M M,
Power-Down (ISO 18000-6B 6C) T M,
4144
ISO 18000-6C , T, 500us , Ts  1500us , Te~ 500us , My 5% , M -
5% , My 1% . Ts 90%
s T, monotonical T
monotonical
ISO 18000-6B , T 500us , Ts  1500us , Te 500us , My power-up 5%,
steady-state 5% , M;  power-up -10%, steady-state  -5% , My 1%
T, 90% ) T,

monotonical T¢ monotonical



415 RF Envelope
4.15.1
, RF (unmodulated CW)
(ripple)
4152
FHSS s On
T Ts(18000-6C: last rise with M1 level, 18000-6B: second
rise 100% crossing ) , Tnr , RF Envelope
M (Overshoot), My, (Undershoot) Mys(Power level when signal-off)
* RF Envelope Ty, Trns, Tt
Max Tﬂn— Max Tﬂ,s Max Tfhf Mhh Mhl Mhs
power-up - | power-up -
- 0 _ 0 _ _
ISO 18000-6B 30us (Min 400us) 30us %, steady-state | %, steady-state
5% 5%
ISO 18000-6C 500us 1500us 500us +5% -5% 1%
r'y
Electric Field Strength
g Mhh
/ \ P — o
7 N ~——— N\ 100%
[90% 90%) Ml
10% 10%
Mhs |
B T N - > time
T Tihs T
4153
FHSS(On), 910~914MHz
50Q — : Reader
RF cable Attenuator; (DUT)
[ 4-5] RF Envelope
( )
(unmodulated CW) power
, (ISO 18000-6B 6C) T T (
) . T , 90%




Tawe Mg

4.1.54

ISO 18000-6C , Tme  500us , Tt
My -5% , Mis 1%

Tns 90%
monotonical Thue
ISO 18000-6B , Tgy  30us , Thus
state 5% , My  steady-state  -5%

, Tthr

monotonical

1500us . Tﬂlf

monotonical

400us , Tonr

monotonical

500us

> M
Tfhs
Tthr
30us . Mhh
. Tﬂls

5% ,

steady-
90%
Tong



416 ASK

4.1.6.1
ASK
4.1.6.2
FHSS Off
Preamble
FMO fc+100kHz
ISO 18000-6B 40 kbps (25us/1bit) backscattering
DSB-ASK Tari = 25us FMO ] il;:[)ggsubcanier
c z
ISO 18000-6C PR-ASK Tari = 12.5~25 us backscattering
SSB-ASK
(ISO 18000-6B 6C) ASK (D: Modulation depth
Modulation Index)
* ASK
ISO 18000-6B ISO 18000-6C
ASK
(D[A-B/A], M: 100(90~100)%/40kbps D: typical 90(80~100)%

M[A-B/A+B])

*ISO 18000-6C

D)

ASK Modulation

& Elecinc field strength

L 54

o

|
| X LI

e

*ISO 18000-6B

(M, 100% modulation/40kbps)

PR-ASK Modulation

i Electnc fieid strength

M,
| ¥ B
*;I* i\ v, [
| & O5u{A & B) —pi-N-brd
B M, M,
) t 3 ¥
FET




_ ; _ e w
r__\,__/ - N
- Z T
J‘\ + +"
*
: ! e . o -+ Mb
Tr Tr Tr Tr M=
4.1.6.3
ASK, FHSS(Off)
908.5~914M Hz
50Q SR— : Reader
RF cable jAttenuator; (DUT)
[ 4-6] ASK
( ) )
(ISO 18000-6C: Select — Query, ISO 18000-6B: GROUP_SELECT EQ) ASK
power
ISO 18000-6C ASK (A-B)/A , ISO 18000-6B ASK
(A-B)/(A+B) (
* )A: CW , B: attenuated CW
4.1.64
ISO 18000-6C ASK (D) 80~100 %
ISO 18000-6B ASK M) 90~100 %




4.1.7 ASK RF Envelope
4.1.7.1

ASK (envelope)
4.1.7.2
FHSS Off
ASK RF Envelope Rise Time, Fall Time, Ripple, RF pulsewidth
Preamble
FMO fc+100kHz
ISO 18000-6B 40 kbps (25us/1bit) backscattering
DSB-ASK Tari = 25us FMO ] il;:[)ggsubcanier
C z
ISO 18000-6C PR-ASK Tari = 12.5~25 us backscattering
SSB-ASK
* ASK RF Envelope t, t;, RippleM,=M,), PW
Rise Time Fall Time Ripple(M;=M)) PW(pulsewidth)
(t:. 10-90%(A-B)) (tr, 10-90%(A-B))
Iijl[in: Ous Min: Ous Min: 0
ax: Max: Max: 0.03(A-B)
ISO 18000-6B  [0.1/fparate(2.5us, 0.1/fpatarae(2.5Us, -
40kbps ) 40kbps )
Nominal: 1.8us Nominal: 1.8us
in: Ous Min: Ous Min: 0 Min: Max(0.265 Tari, 2us)
IS0 18000-6C max: 0.33Tari Max: 0.33Tari Max:0.05(A-B)  [Max:0.525Tari

* ISO 18000-6C ASK Envelope

ASK Modulation

& Elecine field sirenglh

* SO 18000-6B ASK Envelope(100% modulation/40kbps)

& Eleci

PR-ASK Modulation

= hsld sirengih




}
4 ¢

ne
N v

- +ﬂl‘
+
EE M
« « « s -
4.1.7.3
ASK, FHSS(Off)
908.5~914MHz
50Q — X Reader
RF cable Attenuator; (DUT)
[ 4-7] ASK RF Envelope
( ) ,
(ISO 18000-6C: Select — Query, ISO 18000-6B: GROUP_SELECT EQ) ASK
power
ASK (ISO 18000-6C: data-0 data-1 , ISO 18000-6B: Logic 0 Logic 1 )
Rise Time, Fall Time, Ripple PW ( )
4.1.7.4
ASK , RF Envelope Rise Time, Fall Time, Ripple PW ISO
18000-6B 6C
Rise Time Fall Time Ripple(M=M,) | PW(Pulsewidth)
(t:, 10-90%(A-B)) (tr. 10-90%(A-B))
Min: Ous Min: Ous Min: 0
Max:0.1/fpatarate Max: Max: 0.03(A-B)
ISO 18000-6B | 2.5us ,40kbps ) 0.1/fpatarate(2-Sus, -
Nominal: 1.8us 40kbps )
Nominal: 1.8us
Min: Ous Min: Ous Min: 0 Min: Max(0.265
ISO 18000-6C | Max: 0.33Tari Max: 0.33Tari Max:0.05(A-B) Tari, 2us)
Max:0.525Tari




4.1.8 Spectrum Mask

4.1.8.1
(fc) , Spectrum Mask
RFID
4182
FHSS , Off
RFID Spectrum Mask
ISO 18000-6C Select Mask 252bit "ACBCD2114DAE1577C6BF4C91

A3CDA2F1169B340989C1D32C290465E5C1423CC,,

4.1.83
ASK, FHSS(Off)
908.5~914M Hz
ool ——— (oo
RF cable Attenuator (DUT)
[ 4-8] Spectrum Mask
, (ISO 18000-6C: Select,
ISO 18000-6B: GROUP SELECT EQ) ASK (FHSS 8
) power
(fc) Integrated Power , (fc 4 [£3 ] )
Integrated power (fo) 200kHz
Integrated power
(FHSS 17 ) (FHSS 25 )
4184
ISO 18000-6C (Select) , Spectrum Mask RFID Spectrum Mask

- RFID Spectrum Mask



Integrated Power

fc- fc- fc- fc- cHo(fc) CHA(fc+ CH2(fc+ CH3(fc+ CHA(fc+
* =" 800kHz 600kHz 400kHz 200kHz 200kHz) 400kHZ) 600kHZ) 800kHz) =~~~
ISO 18000-6B (GROUP_SELECT_EQ) , Spectrum Mask RFID
Spectrum Mask

- RFID Spectrum Mask

Integrated Power

fc- fc- fc- fe-  cHo(fc) CH1(fc+ CH2(fc+ CH3(fc+ CH4(fc+
""" 800kHz 600kHz 400kHz 200kHz 200kHZz) 400kHz) 600kHZ) 800kHz) ~ ™~



419 SSB-ASK
4.1.9.1

SSB-ASK SSB-ASK CwW
(fo)
4.19.2
FHSS Off
Preamble
FMO Miller subcarrier
i= ~ +
1SO 18000-6C | SSB-ASK Tari = 12.5~25 us fc' 100kHz
backscattering
ISO 18000-6C SSB-ASK
* SSB-ASK
ISO 18000-6C & SSB-ASK modulation
Spectral Allocation(Single Channel)
! Channel (200 kHz !
: : ———— Reader CW
(during backscatter)
l BLF BLF l
| | — Reader Modulation
I | (SSB-ASK)
: : Tag Response
: \ \ : m Primary Sidebands
| \ \\\ \\\ |
| | 1 [ | |
Frequency (kHz)
-120 -80 -DR/TRcal fc(0) DR/TRcal 80 120
4.19.3
Tag Emulator
DR/TRcaI bps %eceesescesersescescrsescrscrsosed
(Type C: FMO, Miller) -ASK (Query - CW ),
Response FHSS(Off) 910~914MHz
Response BOQ s Reader Testmode :
.................................... R cable =P (DUT) | TAtetace

[ 49] SSB-ASK



Preamble = Query(DR=8) SSB-ASK CW
(15 /23 [ ] ) power
. Query
MOD it Rirez] TRaal | g rHz) | (DR=9)
(us) (us) (us) M
15 SSB-ASK 18 54 200 40 1 FMO
23 SSB-ASK 25 75 160 50 1 FMO
Miller
15 SSB-ASK 18 54 125 64 4 subcarrier
Miller
23 SSB-ASK 25 75 125 64 4 subcarrier
(Ty: Transmit-to-Receive Turn-Around Time) ,
(RN16)  Backscattering
Query peak frequency, Backscattering CwW
frequency
4194
SSB-ASK , (peak frequency) (fo)
Backscattering Cw
+20ppm (23+£5°C)




4110 ASK

4.1.10.1
ASK (demodulation)
4.1.10.2
FHSS Off
ISO 18000-6C ASK (FMO Miller subcarrier
) ASK
s Tag Emulator
- Tag Emulator (ISO 18000-6C: Query(DR=8) - ACK, ISO 18000-6B:
GROUP_SELECT EQ) (ISO 18000-6C: {CRC-16, PC, 96bit UIl}, ISO 18000-
6B: {64bit TagID+CRC-16}) Backscattering 0,
‘1) Backscattering ., ISO 18000-6C {CRC-16, PC, 96bit UII}
Frequency Tolerance  Frequency variation
Backscattering
FT(Frequency Tolerance) Frequency vriation 128bit
(BLF ) (FT ) ({CRC-16, PC, 96bit Ull})
49, -2.5% 12
2.5% 1/2
4% -2.5% 1/2
2.5% 1/2
- ISO 18000-6B {64bit TagID, CRC-16} Bit rate
acuracy Backscattering
80bit

Bit rate accuracy

({64bit TagID, CRC-16 })

+15% 1/2
-15% 1/2
* Backscattering
ISO 18000-6B ISO 18000-6C
BLF(=DR/TRcal) kbps
Tag response 25us(40 kbps) (FT(Frequency Tolerance) *4% relative to
Bit (Bit Rate Accuracy £15%) BLF/Frequency variation during backscatter
+2.5% relative to FT)
4.1.10.3
TypeB: dokbps BN
*Type C: BLF/M bps
(FMO/M iller)
Response Command—CW
Response Reader | Testmode :
RF cable .21 T o ouT) |7 interface

Backscattering

..............



[ 410] ASK

SO 18000-6C
Query(DR=8) ASK CW 15 ( )
power RN16 . ( )
Query Preamble TRcal BLF
RN16 ACK
(Ty: Transmit-to-Receive Turn-Around Time) , {CRC-16, PC,
96bit UII} +4% FT +2.5% Frequency vriation
Backscattering
T O B B ol By P
ull}) (kH2) M
DSB-ASK 25 75 200 40 38.dktz + 2.57%

41.6kHz £ 2.5%

48kHz + 2.5%
15 SSB-ASK 18 54 160 50 | FMO
52kHz + 2.5%

48kHz = 2.5%
PR-ASK 18 54 160 50

52kHz £+ 2.5%

38 4kHz + 2.5%
41.6kHz % 2.5%
15 | SSB-ASK 18 54 160 50 LS 2,4,8 Sug/lclzlalrerrier
52kHz % 2.5%
48kHz % 2.5%
52kHz + 2.5%

* Query Preamble TRcal BLF

DSB-ASK 25 75 200 40

PR-ASK 18 54 160 50

{CRC-16, PC, 96bit UII}

1 SO 18000-6B
GROUP _SELECT_EQ ASK Ccw 15
( ) power
(Ty) , {64bit TagID+CRC-16} 1 15% Bit rate accuracy
Backscattering
Tag=>Reader
Reader=>Tag _ ({64 bit
MOD 1 5 ) Preamble Start Delimiter TaglD,CRC-16, })
(us)




| 15 | DSB-ASK | 25 | 010101010101010101" | *110011 1010’ 25+3.75

{64bit TagID+CRC-16}

4.1.104
ISO 18000-6C ({CRC-16, PC, 96bit Ull}) 4% Frequency
Tolerance  £2.5% Frequency variation , ASK Backscattering
.(FMO Miller subcarrier )
ISO 18000-6B ({64bit TagIlD, CRC-16}) +15% Bit rate accuracy

, ASK Backscattering



4111 PSK
4.1.11.1

PSK

4.1.11.2
FHSS
ISO 18000-6C

)

- Tag Emulator

GROUP SELECT EQ)
6B: {64bit TagID+CRC-16})

41’)

Off

ASK
PSK

(demodulation)

(FMO

Miller subcarrier

Tag Emulator

(ISO 18000-6C: Query(DR=8)— ACK, ISO 18000-6B:

Backscattering

Frequency Tolerance

{CRC-16, PC,

Frequency variation

(ISO 18000-6C: {CRC-16, PC, 96bit UII}, ISO 18000-

Backscattering

, ISO 18000-6C

(o,
96bit UIL}

Backscattering
FT(Frequency Tolerance) Frequency vriation 128bit
(BLF ) (FT ) ({CRC-16, PC, 96bit Ull})

-2.5% 172

+4%
2.5% 1/2
-2.5% 1/2

4% 2.5% 12

* Backscattering

ISO 18000-6C

Tag response

BLF(=DR/TRcal) kbps

FT(Frequency Tolerance) *4% relative to
( quency

Bit BLF/Frequency variation during backscatter
+2.5% relative to FT)
4.1.11.3
Command—CW
Response Reader (DUT: | Testmode
RF cable .20 T 0o | 150 18000-6C) | Tiiter face
Backscattering
[ 4-11] PSK
Preamble  Query(DR=8) ASK CwW
( ) power RN16

...............

..............

15



) Query Preamble TRcal BLF

RN16 ACK
(Ty) , {CRC-16, PC, 96bit UIl} +4% FT
+2.5% Frequency vriation Backscattering
T O B B il B s
ull}) (kH2) M
DSB-ASK 25 75 200 40 S8AKHz+ 2.5%

41.6kHz £ 2.5%

48kHz £ 2.5%
15 | SSB-ASK 18 54 160 50 | FMO
52kHz £ 2.5%

48kHz = 2.5%
PR-ASK 18 54 160 50

52kHz + 2.5%

38 4kHz + 2.5%
41.6kHz % 2.5%
15 | SSB-ASK 18 54 160 50 LS 2,4,8 wgﬂclzlalrerrier
52kHz + 2.5%
48kHz % 2.5%
52kHz + 2.5%

* Query Preamble TRcal BLF

DSB-ASK 25 75 200 40

PR-ASK 18 54 160 50

{CRC-16, PC, 96bit UII}

4.1.114
ISO 18000-6C ({CRC-16, PC, 96bit UIl}) 4% Frequency
Tolerance ~ +2.5% Frequency variation , PSK Backscattering

.(FM0 Miller subcarrier )



4.1.12
4.1.12.1
FHSS

4.1.12.2
FHSS

4.1.12.3

50Q

GROUP_SELECT_EQ

910 ~ 914 MHz
4.1.12.4

910 - 914 MHz

15

Channelization

RF cable

[

4-12)

On

ASK, FHSS(On)

910~914MHz

Reader
(DUT)

(ISO 18000-6C: Select/Query

ASK Cw

(00kHz )

, FHSS

RFID

5 - B

200kHz

, ISO 18000-6B:

FHSS 18
0.4
RFID



4.1.13 &

4.1.13.1
FHSS
4.1.13.2
FHSS
(channel power) -96dBm
4.1.133
CW
(f) A
CW
(2 (8)
[ 4-13]
A
-96dBm(
, 908.5 ~ 914 MHz
(
, A
Ccw f)
(fi=13 ),
4.1.13.4

FHSS LBT

,-96dBm

25
On

f

On

2

908.5~914M Hz

Reader
(DUT)

- 96dBm
/
LBT before Hopping

i

fi

&
(A, B)
f,(=f,+200kHz) (f=2
CcwW
ASK )
s fl f2

(f=23 )

, -96dBm

)

-96dBm



4.1.14 Preamble

4.1.14.1
(preamble)
4.1.14.2
FHSS Off
Preamble
FMO0 fc+100kHz
ISO 18000-6B 40 kbps (25us/1bit) backscattering
DSB-ASK Tari = 25us FMO ] il;:[)ggsubcanier
c z
ISO 18000-6C PR-ASK Tari = 12.5~25 us backscattering
SSB-ASK
* preamble
ISO 18000-6B ISO 18000-6C
Start delimiter(12.5 us £5%),
Preamble (BitP rr:; n:zlciﬁCSTE)gL m data-0/RTcal/TRcal(Bit rate accuracy + 1%,
(Frame-Sync) i 5uys 0 1‘(’5 3 RFID: Tari[25us(DSB-ASK),
' P 12.5~25us(SSB-ASK/ PR-ASK)]

*ISO 18000-6B Preamble

[ FREAMBLE DETECT | Fresamsle |SToEL] CMD

400 ps minimum |nineﬂ1'$| I |

11 00 11 10 10

* SO 18000-6C Preamble(Frame-Sync)



=>

1 Tari 2.5 Tari <RTcal < 3.0 Tari 1.1RTcal < TRcal <3 RTcal
< > < > < >
12.5us +/— 5% PW PW PW
<+ <+
| delimiter data-0 R=>T calibration (RTcal) T=>R calibration (TRcal)

R=>T Frame-Svn

1 Tari 2.5 Tari £RTcal <

3.0 Tari

< >4
12.5ps +/- 5% PW

<+

PW

| delimiter data-0 R=>T calibration (RTcal)

4.1.143

SOQ ...........................
RF cable

{

[ 4-14] Preamble

Query(DR=8), ISO 18000-6B: GROUP _SELECT EQ) ASK

(15 )
(fc)=100kHz

ASK , FHSS(Off)
908.5~914M Hz

Reader
(DUT)

Preamble

(ISO 18000-6C: Select

Cw

>

Preamble

Preamble (ISO 18000-6B: Preamble = STDEL, ISO 18000-6C: delimiter, data-0,

RTcal TRcal)

4.1.144
ISO 18000-6C , delimiter  12.5us +5%

s data-0(Tari)

Preamble . , RTcal  2.5Tari~3.0Tari

, TRcal Backscattering (FMO Miller
+100kHz
“R=>T Preamble” , Select “Frame_ Sync”
ISO 18000-6B , Preamble(9  Manchester ‘0°)
+100ppm

subcarrier)

, Query Preamble

delimiter(*1100111010”)

(fo)

+1%

25us



4.1.15 (Reader Command) T2
4.1.15.1
(Command) ISO 18000-6
4.1.152
ISO 18000-6C ASK

Reader

Responsel

Tag

L

4

Tag Emulator

(FMO

Miller subcarrier)

conman, o a1 [ o TII, v oo

Response2

#

* Reader Command T,(Receive-to-Transmit Turn around Time)Timing

ISO 18000-6B

ISO 18000-6C

Reader

Command | 12 (PreambleDetect) |50 ¢ oot

. >400us P P

Time
4.1.153
Tag Emulator

Resonse e

=P 50Q 50Q
Response! RF cable

12

T2
Command

Reader
(DUT)

[ 4-15] T,
Preamble (ISO 18000-6C: Query(DR=8), ISO
18000-6B: GROUP_SELECT EQ) ASK 15 ( )
( Tag Emulator) T,
(ISO 18000-6C: ACK, ISO 18000-6B: DATA READ)
- ISO 18000-6C
Tari RTcal TRcal BLF (%Lée_rg)
MOD (us) (us) (us) (kH2) I\/T (DUT)
15 DSB-ASK 25 75 200 40 1 FMO
25 70 200 40 1
SSB-ASK 25 75 200 40 1
18 54 160 50 1




PR-ASK 25 75 200 40 1
18 54 160 50 1
25 75 200 40 2
DSB-ASK 25 75 200 40 4
25 75 200 40 8
25 75 200 40 2 Miller
15 SSB-ASK 18 45 125 64 4 subcarrier
18 45 125 64 8
25 75 200 40 2
PR-ASK 18 45 125 64 4
12.5 36 100 80 8
- ISO 18000-6B
Reader=>Tag I
MOD 1 bit (us) Preamble Start Delimiter
15 DSB-ASK 25 ’01 01 01 01 01 01 01 0101° 11001110 10°
T,
4.1.15.4
ISO 18000-6C RN16 , ISO 18000-6C ACK 3.0 Tpy < T
<20.0 Tpy
ISO 18000-6B 64bit ID , ISO 18000-6B T,

400us DATA READ



4.1.16 (Reader Command) T3 & T4

4.1.16.1
(Command) T3 T4 ISO18000-6C
4.1.16.2
ISO 18000-6C , ASK (FMO

Miller subcarrier)

Tag Emulator

Reader oW [ ouey | oW || oueyre

o Reply
Tag T1 T3
| | |
Reader | st |ow| ey || ow | s | ow | oueryRe
RN16 PC+UI1+CRC-16
Tag T4 T1 12 T1 T2

* Reader Command T; Timing

ISO 18000-6C

Reader Command

Time T3 >0.0 Tpri(Min)

* Reader Command T4(Time between Reader commands) Timing

ISO 18000-6C

Reader Command

Time T, > 2.0 RTcal(Min)

4.1.16.3

T1+min T3
R&ponse QueryRep

Response RF cable oy i RF cable Reader
I‘ | Coupler : (DUT)




Min T4
Response e
= 500 500 Query
Response RF cable RF cable Reader
[ 4-16] T; & T,
Preamble  Query(DR=8) ASK CW
(15 /23 [ ] ) ( No Reply Query
parameter ). , RN16
R QueryRep T
Tari RTcal TReal BLF (%‘ijzrg)
MOD (us) (us) (us) (kH2) M (DUT)
DSB-ASK 25 75 200 40 1
FMO
15 SSB-ASK 18 54 160 50 1
PR-ASK 18 54 160 50 1
DSB-ASK 25 75 160 50 1
FMO
23 SSB-ASK 18 54 160 50 1
PR-ASK 18 54 160 50 1
DSB-ASK 25 75 200 40 2 Miller
15 SSB-ASK 18 45 125 64 4 subcarrier
PR-ASK 12.5 36 100 80 8
DSB-ASK 25 75 160 50 2 Miller
23 SSB-ASK 18 50 125 64 4 Subcarrier
PR-ASK 12.5 36 100 80 8
male min T3 ( maxT1+ T3 = minT4 minTES > Quel"y QueryRep
male T3 )
Select CW (15 /23 [ ] )
Ty , Query(DR=8) ASK CW
Tari RTcal TReal BLF (%:f:rg)
MOD (us) (us) (us) (kH2z) M (DUT)
15 DSB-ASK 25 75 200 40 1 FMO
‘ SSB-ASK 18 54 160 50 1




\ PR-ASK 18 54 160 50 1
DSB-ASK 25 75 160 50 1
FMO
23 SSB-ASK 18 54 160 50 1
| PR-ASK 18 54 160 50 1
DSB-ASK 25 75 200 40 2 Miller
15 SSB-ASK 18 45 125 64 4 subcarrier
| PR-ASK 12.5 36 100 80 8
DSB-ASK 25 75 160 50 2 Miller
23 SSB-ASK 18 50 125 64 4 subcarrier
| PR-ASK 12.5 36 100 80 8
T4
4.1.16.4
ISO 18000-6C (Query) T +minT3
(QueryRep)

i
IS

ISO 18000-6C Select , 2.0 RTy

Query




4117 T1
4.1.17.1

(Tag Response)

(Response) T,

4.1.17.2

ISO 18000-6C

* Tag Response Timing

ASK

(FMO Miller subcarrier)

(bit rate) Tag Emulator

ISO 18000-6B

ISO 18000-6C

Tag Response
Time(T)

*

32 1us<T 1 (Quiet, 1 6 >kTretum data rate™

0.75* Tforward data rate)<44 lus
: Reader—Tag: 40kbps,
Tag—Reader: 40kbps
(B.R.A £15%)

Min T;:Max(RTcal, 10.0 T,;) x(1-FT)-2us
Max T,:{Max(RTcal, 10.0 T;)x(1-FT)+2us}
Typical T;:Max(RTcal, 10.0 T,)

Reser - mnenaf v [ ][ T v e

Tag Responsel Response2
T4 T1 T2 T1 T2
4.1.17.3
T1 Tag Emulator
Response e Command—CW Testmode
Response 500 Reader Inter face : :
ot outy [ ; :
[ 4-171 T,
1SO 18000-6C
Preamble  Query(DR=8) ASK CwW 15
( )
Tag Emulator) RN16 Backscattering T
s T, Backscattering ,
ACK
- ISO 18000-6C
Tari RTcal TRcal BLF Query | Tag=>Reader

MOD

(us) (us) (us)

(kHz) | (DR=8) T.(us) (DUT)




M
DSB-ASK 25 75 200 40 1 240, 245
25 70 200 40 1 250, 255, 260
240, 245 ,250,
15 SSB-ASK 2 » 200 40 ! 255, 260 FMO
18 54 160 50 1 195, 200, 205
240, 245 250,
PR-ASK 25 75 200 40 ! 255, 260
18 54 160 50 1 195, 200, 205
240, 245 ,250,
25 75 200 40 2 255, 260
240, 245 ,250
DSB-ASK ’ TP
S S 25 75 200 40 4 255, 260
240, 245 ,250,
25 75 200 40 8 255, 260
Miller
240, 245 ,250
15 25 75 200 40 2 255.260 | Subcarrier
SSB-ASK
18 45 125 64 150, 155, 160
18 45 125 64 8 150, 155, 160
240, 245 ,250,
PRAASK 25 75 200 40 2 255, 260
i 18 45 125 64 4 150, 155, 160
12.5 36 100 80 8 120, 125, 130
1 SO 18000-6B
Preamble = GROUP_SELECT-EQ ASK Ccw
15 ( )
( Tag Emulator) 64 bit ID T,
s T, Backscattering ,
(DATA_READ Read)
- ISO 18000-6B
Reader=>Tag et Tag=>Reader
MOD 1 bit (us) Preamble Start Delimiter T,(us)
DSB-ASK 25 ’010101010101010101°) °110011 1010’ 350
15 DSB-ASK 25 ’010101010101010101°| °110011 10 10° 380
DSB-ASK 25 ’010101010101010101°) °110011 1010’ 400
DSB-ASK 25 ’010101010101010101°| °110011 10 10’ 420
4.1.17.4
18000-6C Query RN16 T, (Min T;:Max(RTcal, 10.0 Tps) x(1-

FT)-2us, Max T;:{Max(RTcal, 10.0 T,;)x(1-FT)+2us})

18000-6B

GROUP_SELECT_EQ

, ISO 18000-6B

64bit
(DATA READ

, ISO 18000-6C

Read)

ID(TagID)

ACK

T,




4.2

421
42.1.1
908.5~914MHz RFID
4212
ISO 18000-6C Backscattering , , (D),
Delimier, Tari, PW(min, max), RTcal, TRcal, Query(DR=8) M
ISO-18000-6B ASK M (90~100%)
Reader Emulator
RFID
* RFID
908.50MHz~908.75MHz
1 908.75MHz~908.95MHz 908.85MHz | 14 911.35M Hz~911.55M Hz 911.45MHz
2 908.95MHz~909.15MHz 909.05MHz | 15 911.55MHZz~911.75MHz 911.65MHz
3 909.15MHz~909.35MHz 909.25MHz | 16 911.75MHZz~911.95M Hz 911.85MHz
4 909.35MHz~909.55MHz 909.45MHz | 17 911.95M Hz~912.15M Hz 912.05MHz
5 909.55MHz~909.75MHz 909.65MHz | 18 912.15MHz~912.35M Hz 912.25MHz
6 909.75MHz~909.95MHz 909.85MHz | 19 912.35M HZz~912.55M Hz 912.45MHz
7 909.95MHz~910.15MHz 910.05MHz | 20 912.55MHz~912.75MHz 912.65MHz
8 910.15M Hz~910.35M HZz 910.25MHz | 21 912.75MHz~912.95M Hz 912.85MHz
9 910.35M Hz~910.55M HZz 910.45MHz | 22 912.95M Hz~913.15M Hz 913.05MHz
10 910.55M Hz~910.75M HZz 910.65MHz | 23 913.15MHz~913.35M Hz 913.25MHz
11 910.75M Hz~910.95M Hz 910.85MHz | 24 913.35M Hz~913.55M Hz 913.45MHz
12 910.95MHZz~911.15MHz 911.05MHz | 25 913.55M Hz~913.75MHz 913.65MHz
13 911.15MHZz~911.35M Hz 911.25MHz 913.75MHz~914.00MHz
4213
TType C: DSB-ASK (Tari=osug) , ENmmmmmss :
SSB-ASK/PR-ASK i Reader Emulator :
(Tari=12.5~25us)
*Type B: M (90~100%)
Command 500 ....................... Command—CW R T
RF cable Coupler RF cable — DLan
irliEdL Response '
908.5~914M Hz 908.5~914M Hz
25
1m
( )
[ 4-18]
Im , Backscattering power (*



(1 ) , (ISO 18000-
6C: Query, ISO 18000-6B: GROUP_SELECT_ EQ) ASK Ccw
, ISO 18000-6C DSB-ASK,
SSB-ASK PR-ASK 3 Backscattering
- ISO 18000-6C
Delimeter|  Tari D(Mod W RTcal | TReal | BLF (%‘;f:rg)
MOD (us) (us) depth,%) (us) (us) (kH2) M
1 DSB-ASK 12.5 25 90 0.40Tari 75 200 40 1
2 DSB-ASK 11.9 25 100 0.35Tari 74 200 40 1
3 SSB-ASK 12.3 18 90 0.52Tari 48 125 64 4
4 PR-ASK 13.1 18 100 0.30Tari 54 160 50 1
5 DSB-ASK 12.5 25 100 0.42Tari 70 200 40 2
6 DSB-ASK 12.1 25 90 0.50Tari 70 200 40 1
7 SSB-ASK 13.0 18 85 0.52Tari 54 160 50 4
8 PR-ASK 13.1 18 100 0.30Tari 54 160 50 1
9 DSB-ASK 12.5 25 85 0.45Tari 63 200 40 2
10 DSB-ASK 12.3 25 100 0.50Tari 65 200 40 1
11 SSB-ASK 12.0 18 85 0.35Tari 64 160 50 1
12 PR-ASK 13.0 12.5 100 0.30Tari 34 100 80 8
13 PR-ASK 13.1 18 100 0.30Tari 54 160 50 1
14 DSB-ASK 11.9 25 100 0.45Tari 63 160 50 1
15 SSB-ASK 13.1 25 90 0.45Tari 68 125 64 4
16 PR-ASK 12.5 12.5 100 0.30Tari 37 100 30 8
17 DSB-ASK 12.8 25 90 0.45Tari 72 200 40 1
18 DSB-ASK 12.4 25 90 0.50Tari 75 160 50 1
19 SSB-ASK 12.1 18 90 0.40Tari 50 100 80 8
20 PR-ASK 12.8 18 100 0.30Tari 60 160 50 1
21 DSB-ASK 12.0 25 100 0.45Tari 65 200 40 2
22 DSB-ASK 12.5 25 100 0.50Tari 63 160 50 1
23 SSB-ASK 11.9 18 85 0.35Tari 50 125 64 8
24 PR-ASK 13.1 25 100 0.30Tari 75 200 40 1
25 DSB-ASK 12.5 25 100 0.50Tari 65 160 50 1
- ISO 18000-6B
Readgr:>Tag M(Mod MOD Readgr:>Tag M(Mod
MOD 1 bit (us) Index,%) 1 bit (us) Index,%)
1 DSB-ASK 25 90 14 DSB-ASK 25 90
2 DSB-ASK 25 95 15 DSB-ASK 25 100
3 DSB-ASK 25 100 16 DSB-ASK 25 90
4 DSB-ASK 25 90 17 DSB-ASK 25 95
5 DSB-ASK 25 95 18 DSB-ASK 25 100
6 DSB-ASK 25 100 19 DSB-ASK 25 90
7 DSB-ASK 25 90 20 DSB-ASK 25 95
8 DSB-ASK 25 95 21 DSB-ASK 25 100
9 DSB-ASK 25 100 22 DSB-ASK 25 90
10 DSB-ASK 25 90 23 DSB-ASK 25 95
11 DSB-ASK 25 95 24 DSB-ASK 25 100
12 DSB-ASK 25 100 25 DSB-ASK 25 90
13 DSB-ASK 25 95




Ccw , Backscattering
ISO 18000-6B: 64bit ID) (
Triggering ).

4214
908.5~914MHz RFID 25
Backscattering (ISO 18000-6C:RN16, ISO 18000-6B: 64bit
Backscattering

(fc100kHz)

(ISO 18000-6C:RNI16,

Backscattering
(25 )
ID)
(fo)



4.2.2 Backscattering
42.2.1

Backscattering

4222

Reader Emulator

ISO 18000-6C
RFID

96bit UlI

* Backscattering

ISO 18000-6B

ISO 18000-6C

Tag response 25us(40 kbps)

BLF(=DR/TRcal) kbps
(Frequency Tolerance + 4%/Frequency variation

Bit rat Bit Rate A +159 .
ftrate (Bit Rate Accuracy 3%) during backscatter £2.5%)
4223
Command—CW

Command s00 o E

RF cabl —=

cavle Respond JDUT
908.5~914M Hz 908.5~914M Hz
‘0'/'1’ symbol : im
( )| accuracy
[ 4-19] Backscattering
1 SO 18000-6C
Im , Backscattering power (*
)
, Query ASK Ccw
(13 /23 ) , DSB-ASK, SSB-ASK PR-ASK 3
- ISO 18000-6C
Tari D(Mod oW RTcal TRcal BLF (%LF‘f_rg)
MOD (us) depth,%) (us) (us) (kH2) v
13 DSB-ASK 25 100 0.5Tari 75 200 40 1
PR-ASK 18 100 0.5Tari 54 160 50 2
23 DSB-ASK 25 100 0.5Tari 75 160 50 4
PR-ASK 12.5 100 0.3Tari 36 100 80 8
RN16 , ACK {CRC-16+PC+96bit UII}

{CRC-16+PC+96bit UIl} 128 (0°,1°) , 128 BLF

+4%
, 128



12.5%

1 SO 18000-6B
Im , Backscattering power (*
)
, GROUP_SELECT EQ ASK
CwW (13 /23 )
- ISO 18000-6B
MOD Ref%?{ ?J;I)'ag mG(»'\(A‘;S Preamble Start Delimiter
13 DSB-ASK 25 100 ’01 0101 010101010101° ’1100 11 10 10°
23 DSB-ASK 25 100 ’01 01 01 01 01 01010101° 110011 10 10°
Ccw , {64bit TagID+CRC-16}
64bit TagID+CRC-16} 80 (‘0°, 1) ,
25us *15%
4224
ISO 18000-6C Backscattering Frequency Tolerance  BLF
+ 4% . , 128bit Frequency
+2.5%

ISO 18000-6B Backscattering 25us +15%



423 Preamble

4231
Backscattering , Preamble
4232
ISO 18000-6C FMO  Miller subcrrier 2 Preamble
Reader Emulator
* Backscattering Preamble
ISO 18000-6B ISO 18000-6C
. FMO(TRext=0/1), Miller
. t 1 * return data rate™ V- *Torwar ata . ’
Tag Backscattering Quiet(16 %1 )dlgreetlrr?b?es forward dat subcarrier(TRext=0/1)
Preamble e o (Frequency variation during
(1 40kbps, BRA+15%) backscatter 2.5%)
4233
s ~ :
Command 50Q i 3 ill Command—CW Tag
F cable _‘ —— DUT
Filastrea] Response ‘
908.5~914M Hz 908.5~914M Hz
e — R
( )
[ 4-20] Preamble
Im , Backscattering power
(Reader emulator) (ISO  18000-6C:
Query(DR=8), ISO 18000-6B: GROUP_SELECT EQ) ASK CwW 18
(ASK ) . , Backscattering Preamble

- ISO 18000-6C

Tari D(Mod PW RTcal TRcal BLF Query Query

MOD (us) | depth,%) (us) (us) (kHz) |(DR=8)M | (TRex)
DSB-ASK 25 100 0.5Tari 75 200 40 1 0
18 DSB-ASK 25 100 0.5Tari 65 160 50 2 1
SSB-ASK 18 100 0.5Tari 50 125 64 4 0
PR-ASK 12.5 100 0.3Tari 35 100 80 8 1

- ISO 18000-6B

Reader=>Tag | M(Mod
MOD 1 bit (us) Inex,%)

18 DSB-ASK 25 100 ’01 01 01 01 0101 010101° ’110011 10 10°

Preamble Start Delimiter




4234

ISO 18000-6C Backscattering Preamble = Query M FMO
Miller subcarrier . , Query TRy
- FMO

FMO Preamble (TRext = 0)

JJJ) S T IS
1io0f1 o v

FMO Preamble (TRext = 1)
:4— 12 leading zeros (pilot tone) —P»

[ [
01! 0]
[ [

=

117 0'1 10
] ]

I

o
o

-Miller subcarrier

Miller Preamble (TRext = 0)

=2 TN LTL o= ORI UL ARV LA

<4 4MBLF® 011101111 4—— 4 M/BLF——» 0

=8 LA - UL UUARAAAAR UUVUUUAARAAAAY UL A,

4——— 4 M/BLF ————p

Miller Preamble (TRext = 1)

< 16 M/BLF » 01110111111
16 M/BLF

MMHMWMMWMMWMMMMWWMUWUWMMM

4—— 16 M/BLF ——»



ISO 18000-6B Backscattering Preamble  Quiet(16™treum data rate=0-75* Trorward data rate)

15 |16




424 Duty cycle

4241
Backscattering Duty cycle
4242
ISO 18000-6C Duty cycle
Reader Emulator
* Duty cycle
ISO 18000-6C
FMO baseband Miller subcarrier(M=2/4/8)
Tag Rezl;‘é{fe Duty | 45.559%(:00 /11" sequences) 45~55%(*0°/°1” symbol)
4243
1SO 18000-6C Command | eader Emulator -
(FMO/MIlla SJt)(:a.rrier) ----------------------------------- )
............ G 500 o Command — CW s =
RF cable i T i DUT
LES IR Response d
908.5~914MHz 908.5~914M Hz
( ) 1m
[ 4-21] Duty cycle
Im , Backscattering power
Query(DR=8, M=1) ASK CwW 14
, FMO baseband ‘00 ‘11’ Duty cycle
- ISO 18000-6C
Tari D(Mod PW RTcal TRcal BLF Query Query
MOD (us) depth,%) (us) (us) (kH2) (DR=8) M | (TRext)
14 DSB-ASK 25 100 0.5Tari 75 200 40 1 0
, Query(DR=8, M=2) ASK CwW 20
, Miller subcarrier ‘0’ ‘1> Duty cycle
. Query M 2, 4, 8 Duty cycle
- ISO 18000-6C
Tari D(Mod PW RTcal TRcal BLE Query Query
MOD (us) depth,%) (us) (us) (DR=8) M | (TRext)
20 | DSB-ASK 25 100 0.5Tari 75 200 40 2&4&8 0

4244




ISO 18000-6C FMO Miller subcarrier Backscattering
Duty cycle 45~55%



425 (Tag Response) T1
425.1

Backscattering

4.2.5.2

Reader Emulator

* T (Transmit-to-Receive Turn-Around Time) Timing

ISO 18000-6B ISO 18000-6C

321us<T(Quiet, 16* tretum data rate= | Min T1:Max(RTcal, 10.0 Tpy) x(1-FT)-2us
0.75* T forward data rate) <44 1us Max T;:{Max(RTcal, 10.0 T,y;) x(1-FT)+2us}
: Reader—Tag: 40kbps, Typical T;:Max(RTcal, 10.0 T,)
Tag—Reader: 40kbps
(B.R.A£15%)

Tag Response "
Time(T)

Readet - Boment] Gt Parmared ]G T Eommens MY G T convenc

Tag T4 }& Responsel E‘ M Response2 -

4253
Reader Emulat
....... e T1
........................................ SEEn d—Cw Response
Command 50Q j e ommand— Ta
RFcable .C°"P'® "RF cable i.@ﬂ-!“ﬁt:i — Dugr
L Response )

908.5~914M Hz

908.5~914M Hz

Im
( )
[ 4-22] T,
Im , Backscattering Power
(ISO 18000-6C: Query(DR=8), ISO 18000-6B: GROUP
SELECT EQ) ASK CcW (18 /25
, ASK ) ., 18000-6C DSB-ASK, SSB-ASK
PR-ASK 3
- ISO 18000-6C
Tari D(Mod ow RTcal TReal BLF (%‘F’f_r%’)
MOD (us) Depth,%) (us) (us) (kH2) I\/T
DSB-ASK 25 100 0.5Tari 75 200 40 1
13 SSB-ASK 18 100 0.5Tari 50 125 64 4
PR-ASK 12.5 100 0.3Tari 35 100 80 8
DSB-ASK 25 100 0.5Tari 65 160 50 4
25 SSB-ASK 18 100 0.5Tari 45 125 64 8
PR-ASK 12.5 100 0.3Tari 33 100 80 8




- ISO 18000-6B

Reader=>Tag | M(Mod I
MOD 1 bit (us) Inex,%) Preamble Start Delimiter
18 DSB-ASK 25 100 0101 01010101010101° ’110011 10 10°
25 DSB-ASK 25 100 0101 01010101010101° ’110011 10 10°
(ISO 18000-6C:RN16, ISO 18000-6B: 64bit ID)
Backscattering . s T,
4254
ISO 18000-6C Query , RN16 (ISO 18000-6C: Min

Ti:Max(RTcal, 10.0 Tp)x(1-FT)-2us, Max T,:{Max(RTcal, 10.0 T,;)x(1-FT)+2us})

ISO 18000-6B GROUP SELECT EQ , 64bit (D)
(Tl(Quiet’ 321 uS<Tl(QUiet: 1 6*Treturn data rate'0-75 >x<Tforward data rate)<44 lllS)



426 T2
4.2.6.1

4.2.6.2

ISO 18000-6C

T,

* T, Timing

(Reader Command)

T,

Reader Emulator

ISO 18000-6C

Reader Command

Time(T5)

3.0 Ty < T2 < 20.0 T,

Reader

Commandl CW Commandiﬂﬂﬂmmﬂﬂﬂ cw

Tag

4.2.63

T4

T2 /T2
Command

908.5~914M Hz

|

o T cw [ fcommence

Response2

L Command—CW R T
e
s Response :

12

908.5~914MHz

( ) 1m
[ 4-23] T,
Im , Backscattering Power
Preamble  Query(DR=8) ASK Cw
(13 /24 , ASK ) . Query
RN16 , T, (3.0T,i<T,<20.0T,r) ACK
CW , {PC+UII+CRC-16}
- ISO 18000-6C
Tari D(Mod by | RTcal | TReal | BLF (%‘éirg) Reader=>Tag
MOD (us) Depth,%) (us) (us) (kH2) M T,
13| DSB-ASK 25 100 05Tari | 200 40 1| 4T 9131;“ 14T5m;
pri
SSB-ASK 18 100 05Tari | °° 125 64 4 | ATow 913?’ A14TD“"
pri




PR-ASK 12.5 100 0.3Tari = 16 80 AToris O, 14Ty,
19T,
DSB-ASK 25 100 0.5Tari e s 50 AToris 9T, 14T,
19T,
24 SSB-ASK 18 100 0.5Tari = 125 64 AToris 9T pris 14T,
19T,
PR-ASK 12.5 100 0.3Tari = 16 80 AToris Oy 14T,
19T,
4.2.64
ISO 18000-6C Query RN16 T, (3.0Tpri <
T, < 20.0Tpri) ACK {PC+UII+CRC-16}




Annex 1:

4.1.1 Pass/Fail
4.1.2 Channelization Pass/Fail
413 Pass/Fail
4.14 Power-up/down RF Envelope Pass/Fail FHSS
4.1.5 RF Envelope Pass/Fail FHSS
4.1.6 ASK Pass/Fail
4.1.7 ASK RF Envelope Pass/Fail
4.1.8 Spectrum Mask Pass/Fail
ISO  18000-6C
41 4.1.9 SSB-ASK Pass/Fail | SSB-ASK
4.1.10 | ASK Pass/Fail
4111 | PSK Pass/Fail | >0 18900-6¢
4.1.12 Pass/Fail |
4.1.13 & Pass/Fail FHSS
4.1.14 Preamble Pass/Fail
4.1.15 (Reader Command) T2 Pass/Fail
4.1.16 (Reader Command) T3 & T4 Pass/Fail | 00 18000-6C
4.1.17 T1 Pass/Fail
42.1 Pass/Fail
422 Backscattering Pass/Fail
4.2 423 Preamble Pass/Fail
42.4 Duty Cycle Pass/Fail | ~O '8000-6C
425 (Tag Response) T1 Pass/Fail
4.2.6 T2 Pass/Fail | o0 '8000-6C




