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Extending EPCglobal Reader Protocol Events for Supporting

Various Tag Events

Seung Hyuk Choi

Derpartment of Information Engineering, The Graduate School,

Pukyoung National University

Abstract

EPCglobal Reader Protocol (RP) 1.1 which defines the standard
protocol between RFID readers and. hosts provides ‘a tag event
model that deals with only scanned tag identifiers.’ Therefore the RP
tag event model cannot support events associated with changes in
tag data other than tag identifiers such as user memory data of
class 1 generation. 2 tags, active /tag data, and sensor 'tag data. In
this paper, we propose a new tag event model that supports various
tag events by extending -RP tag event model. Since the proposed
event model is baseden RP tag model, it ean be used in existing

RFID applications with little modifications.
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2.1. RFID

RFID(Radio Frequency IDentification)i= oW AFEo] A Fup4 &= 27| %
o] WstE o] &ste AAGAE FFsto Al AU AEEeE Al2ds
530H5]. RFIDA &8-S vhsi= Al agleojup vpadg) Ajxgle] S 55387
el ME RAew A, FAH AW 715S & F dE 7I<Eot6]. RFIDS

TALAaEE B, dd, uEd], ol B9 &8 ZEIY SoR o|Fo A

=

AT},

WA RFID Ejas AA <bEMY Bj1e] ID, 23 ¢l 3 4 Qe dEgsE =
g3t Fujolt) o RE AYS TR AR ARE Hol thA Yoz ’
We 5% Hi(Passive Tag)®t 2o =HE AA-S T Za Ao H4d

= 7 BUE 553 Bli(Active Tag)® Hrolxith +
A2 Foll Weli2xolm, . TEF w2 AR AW ofvet A gelt AA
A o FAAA AES A5 TA F o) go] x0T
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2.2. Reader Protocol

RP: EPCglobalol Al #Aletet 555 A7)+ nEdoe B1E ol & 4+ 9
= Y vEdoAtele] Z2EZolt. Iy13 o] RPE Reader Layer,

Message Layer, Transport Layer® ©]Fo]# it}

Reader Layer

MTB

I9¢ 1 RPE] AT

@ Recader Layer

Yot T2E Afo]o A ukeh= FAFAQL WAl &F o] wAl Aol gk EH S
Zledt 2y ZREZAA A FEoRA gyt o9 Fzsta
< 9ulat=AE A ST

@ Message Layer

Reader Layerel <l3] Aelst F44< HWARAE AASs F24Q HAAR
gAY d=ol Al o] WAA] #Helojrt AR EH, HF A WA A7
o)zt (XML/TXT)



@ Transport Layer
THAA H2 T THAA UMEYA V=S olg3te] Yo TAE AL

o] EAS 3ty ( TCP, HTTP, UDP, Serial)

Message Layer®}  Transport LayerES  $%  Messaging  Transport
BindingMMTB)2} #21, gdE o 74e MTBE 712 & oy, a2 A

MTBE A3sta 7|e} @24& Ast= A=4°]% (Hand Shaking)S 3lal o o] 9

B

= g7 MIBR % 4 9tk HTTPY ASolt 1) 942 A= 22 5

4 %, BrEdA BEE 29w sl MTBE vl & glvh
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ReaderDevice
CommandChannel
0
g I 10Port I
_______ ReadReport [<- - 0.1
returns gene{rales
I
= NotificationChannel
- 0.* 0= 1
AntennaReadPoint il
e | 1
ReadPoint I DataSelector
! 9 . .
BarcodeReadPoil ‘ [ 0.*| + NotificationTrigger

TagFieldName assaciation :

0.

+ ReadTrigoer

0. 1*

Source

"1 PR P 2= ] i)

ReaderDevice Object
gt ulo] 2~ (ReaderDevice) & RPolA A olsl= AA Y Adolyrt He= AA

2ZA BE RPAA FHE dEs= Aot guynlolas Hox 3 Jje A
A AWME 2AHE(CommandChannel)o] Z Qs Fr712 o= S #Agss I

i

ko

AL e WEND B4 A Bad $4% AAE s,

Sources
~2(Source)  AA= Y gulelaAA e xE]lFAOlAH A d (Notification

Channe) ZA|k Ao glem, Bz 227] 3 7Y, oE #d QIS e



s 5ol Blash WA vl wejgirh

Triggers

Eg A (Trigger) A= g =Eg 7 (ReadTrigger)¥d W& A2¢ #AHyE ga1s
AL 9o oWES =i AE sta, =EyAelMd  Eg A (Notification
Trigger)¥d wji= =g]3 Aol A€ (Notification Channel)¥ #HEH T AEZ 9

¥y ZgS 3. EfdAY A7) Continuousd wjE 7F53 w2 A 22 8l
TEAAY = FA &3 Yyt s AlE elojof s, wE I A
o

E@ A9 A7} Timerd wWE T2EdAl As JdAs QAEHHZ F=Eg A
Ze =g IA A EGATL FF5A gt

TagSelectors

B 24 @ g (TagSelector) A= A=9 daEw o A dyy =%
(Filterling logic)> W] E<}o]= 3 E (bitwise pattern)ol] 7]4Wtsle] FEslAl o] Fof
A o Hadgy s fades ddd § glen, o] B due oAy
E AYstE deoly =2 Aozt duE Tagd RF protocol?l singulation
part& AAst= A LS AAGZ] Q] S2E o dAHE HIAdYHE 2
o}

Channels
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DataSelectors
t)o] €] A A €] (DataSelector) A A= wElF Ao A7 BAHYAY, TS g1

el7] MR dAEAM AlTE. dolHANHE= HolHIdE AdEd) oilE dAE

TagFields and TagFieldValues

B2 B =(TagField) & ®l29 Sd3 mrzld=o ¢l7|y 275 317] 935k
gojdn, BaBes e ool o REE Af o] Agdts w=Hql
B g g g4l eo] siste] Bl B FAH APos Agueln

o} B 28 =l §(TagFieldValue)e HE e 22718 & o 2221t}
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T1H32 RPoIA 9] oJHlE AMHEAAEA ALE-SH= olHIE A2

i
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=
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isLost
(state 3)

(Tnow - Tlast) >
(cLost_Timeout +
cObserved_Timeout)

(Tnow - Tlast) >
(cObserved_Timeout)

evPurged evLost

Read after Lost

evGlimpsed

isUknown
(state 0)

isObserved
(state 2)

Thirst=Tlast=Tnow

First Read
evGlimpsed,evNew
Tfirst=Tlast=Tnow

(Tnow - Tlast) >
(cGlimpsed_Timeout)
evUnknown
Removed from Tag List

(Tnow = Tfirst) >
(cObserved_Threshold)

isGlimpsed
(state 1)

evObserved



RPol A A3t o]l E= evNew, evGlimpsed, evUnknown, evObserved, evLost,
evPurged® whrolzith vhg %139 o] HAJE olWlE ™ F7](Event Life
cycle)oll o]3] dojubAl Hr}

B 1= StElUGEHE He "ojx] gl AAdARH = Aol drkAl 27|
dEfoltt o] Bl A vhrhobA QHEHIUEFH Ao w2 QA EJTH, evNew
o} evGlimpsed7} #Zo] LA 7t Aoz B85 A4S widel, A

& 98 AZH(Teirsys Aoz g A7 (Tlase @A #3217 Tnow)e.
2 99

Ha oHE A BEA A" FAst= HIE oAk st HFo| F7}
Hr} evNewoHEE A3 ¢3S v wAlsl = o|WlEo|H evGlimpsed ©|WE

Bl gEHes 95e des A AeA W,

i

e 2o] El7t isGlimpsedd 7 -$-olv= @A o2 gurt g A8t A=
Fejolrt. o] <l <tEivhetofal
2 F drf. isGlimpsed?]l - Ef

b
cObserved_Threshold®.t} ¢k 2131 H|Z: dH7F Ayt oz 2] 13 tha
=1

cGlimpsed_TimeoutS A4 3}o] isGlimpsed?! ElZ FoA 934 &E= HIIS
A A3 evUnknowno] E} =AY A] 71T}

HEH o ¢ldl= o LisGlimpsed)is Al 7kel AW A Qe U] ThrbE B0
o] ¢tEU A 918 Aoltl cGlimpsed Timeout® t} #& Al 7HE<l 1 ¢F
a1de Aoy, 97t isGlimpsed?] El2E AlE oM AF 913 A7 A
2 93 A7) 27} cObserved Threshold® th & 7%, evObservedZts oWl E
7F 2T o] ojWlEV} AT AL AR ¢lsd Bt oAl Y
Jgeld <telvket 77k A b AR Bld S sk A EQl isObserved?t T,

isObserved?! Bl7} <telvtel Hojx|7] Aj&bstd, A3 ¢sl= Wl=rF "ozl
otk olEA AL dolxH, st e b ¢zl AZH Tnow - Tlast )o]
cObserved_Timeout2.t} ©f AX W evLostE WAYA7] 4L, isLostZ El12] el
AgE T o] evLlost7h g Bl A9 e A s AEY 7 QUTh o] AHH



7} A4 % o] evLost7} A% Al7FETE cLost_Timeoute] © <F 9123} &
W o] evPurgedZS At}

evPurged= O o|4 o|HlE MEA|AHA FX|3}= BE2S A
do7)#] ¢Et}. evPurged7t wAE L thA] 215 A
evNew 9} evGlimpsed”} 2243l ThA] oWl E A HA] 2~ Hl
23l evLostd W THA] ¢1dlW AW evGlimpsedol Wl E

Aez s,
ol27 Aol olwlE: 149} 2 Aol

Event Subsystem

Generated
Event

ReadReport #n

mp :
=]
(us]

ReadReport #1

ReadReport #0 | (NSNS | Dotaselector

( Report Buffer)
% 4 oPMEZ} ol ¢ H #4

OHIE AMHAAH A dojt oWl E = ReadReportd Bl 2 Output Subsystem
9] Report Bufferd] <Atz 4o]A ®t}. Notification Triggerel <]3] Report
Bufferoll 4 Data Selectoroll A XA % A= gl "o o3t FE&

FUAelAd A BAAE(Communication Subsystem)el4] MTBE A zth
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ReadReport:= 32-EdA & Al @ =4]o]# (HandShaking)& w =& ¥ o]z
XML %2 Text® w50t} o] wh5ojxl XMLe|y TXTi= Message Layer,
Transport Layerol| A A g|3te] 3 2ER &3t

oj¢} o]l EjIL 1A ofFolwt & StE oWE A= A o]

Write Memory
/Reporting Delay Time-= 5 clock
I

I“I"I“I"I“i"l"l"l |

|

€ —t

\/ v
evGlimpsed  evObserved evLost
event event event

2% 5 Class 1 Gen 2 718 H®EE] 7] A} o|HIE

evGlimpsed ©|WEZE HAS $ A& Bl25 gust 914 8te] evObserved 7}
]

FH ol ol E A BA| Ao M=

1ol fFAMEZZ HAHASS g8l AR v AL 'vF Abe
A3l W o]F = evlostE T AEHT wlElA 2 Fotol= wWEE WA
et Hurt H2 gGe X AAIZre] @Ast), o] XA eviostZl HAE U

7hA ol 1 713 Ejbe] WEe 227]= whA ) grow A Ho Y shA



Al evlost7} EA = EE3 o]H XAAZte R Q3 sAEV WEE FPS o)
=l Sloj A Al ket
FREVF SAHOR dotry] ffste] viRe2v]E Stan o Hel ¢j7] WEE
8 dEHolES we & = oy, Aol F e HolHTE &b AETL
HEoiA R Aol gla, TXECdAE ME e 7 e A2 AA A
{1 wlolgE wol A eshelof g,
Sensing Value
Reporting Delay Time = oo

e

v \4
evGlimpsed® evObserved
event event

29 g AA H2e] A4 A oliE

a9 69 Ffol= evlostd ®l SebshilE 2”40 TARG H A Zsi

RFIDo|HEd] #AHH dAF+E WA Adaptive Cleaning for RFID Data

i

Stream[3]& & F d=d, [B]12 HIWES A% 24" ARE 9= Alo]=
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RFID DataollA] Zrofof &= QW s|=9} A4 gk W g o|ylEA ] 7} i

23 PEEX[7]& wHEH o= ¢l A Fd &2 ddde w} ojHE Ay
o 3 Aoltt. PEEXA A%, Low o|WES H

[e)
o
=, Low o|WlEx= ol 17k ¢jslar ¢k ¢jsl= A g ol

npA ek o & ESNI8lel 7%, USN# RFIDE &#3t7] $¢ <telth. RFIDS
USNzEe] Apo]z <le] o|WlEE RFEID oJWlESH Sensor oJWIER o] A& d
t}. RFID ojwlEeo] 79D, Location, TimestampZ® ©|F o] 4 11, Sensor ©]Hl
Eof] 49 ID, Location, Timestamp, Sensor Data@® ©]Foi# 9, F7lH o=
Life TimeS& % 5 At AR, ojF A 7HA49] olES Wz Aoz
A AR F2E 7HE 5 gl

[BI7I8]EF &3 g Hu Class 1 Gen 2 HIZ1o] FAwWE=Z gk w7 ot
olE A& st FAY F=Eolvh [Bll7le] A s =4 oo ol
A s 913 T&FQ Ay WS AAGRAS ¥, 5% #u Class 1 Gen 2

m

g 1ol Wizl AHld dig 1yt SIY. 8]l + 7FA e A& thE RFIDo|#
E9} Sensor oW ER Hgstol @0l Hzol S}

e, AANA AFE AF o ls RS s uAd tg Q49e )



3.1.

RP9] Object Modelol| A A A=
#get= AAolth. gHute]l == R
o] Iz} Feoll o]ME AMBEA~H o] wHEE A}E ¥o] AT 1Eal o
1E FA1 &A27F 5o -ty uto] =5 QA5 ol o|glE
A & A g

2127} RPStandarde] ™ 9¢F 22 evNew$} 7
A 2171t} RPExtension< ¢ 7 o] 2}l “isObserved ol A]
1 7} FAEHAS w ojHlEr} BAsYl RPExtensionS TEZ2 A A3, o]
=7t MAHAGE oMES DA T H I AREARE AEekA] @G oA 9
dole WAd g3 oE AAS T=oh
9187 o= < e

i

>
)

A=t e A e R < |

2k & olm olHE A-}

NoSmooth# 2] &= "EAf e of ghrh. o] A2 o] ME A g7k i oujast 7Lt ojn] A g
g AolEE oWE- NHAELS AXASRET  OF%E A BA2E(Output
Subsystem) &% 7HA €tk EEal Ao gl tnte] 29 oHIE

MBA "R dE A2 F19 22 oHES BAANA, S2ER Bjojd § gl

# 1 ggdute]s A e thEAQl oHE

47 HEH olmE
RPStandard evObserved
RPExtension LIT:evValue
noSmooth LIT:Alarm
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JEgAR 983 HIIEL oME MBEAXHUS Ay, FaEdoa
2

9817 Bl dolE A o] F olWEs} WAool Frh FAW B

Read TagData at Physical Tag
Merge TagData
Select TagData
IF EventSub is Smooth THEN
IF EventSub is RPExtension THEN
Generate RP Extension;
ENDIF TagData Update EventSub
Generate RP Standard Event
ELSE
Generate AlarmEvent.

ENDIF

AA =294 "gagd AAley FES)TE D EPCeE-H 1 ¢ld <tHUE
ReadPointE 7} ¢bof gttt glmzd =i}l 38 wiefgd =2 Algato] wre o]t
T Aol deg Z2ER Bujed, AXEaY A AdRS 7%k gk
28]3 Class 1 Gen2 B2 A% vlZa S Bl 912 ul Ao o] st

e ghs ™7 ol Hol e, WEe gs 2R 7hAter gt

u
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IHT7I o] Class 1 Gen 2 Tag9 =8| A<l HEg FZ+ Reserved W R,
EPC wxe], TID vl=g, 4 wEeZ o] Fojx 9lth.

MSB LSB
00, Word 0 of Block 0 0F,
MSB LsB
Bank 11 USER : - LsB
10, TID [15:0] 1F, :
Bank 10 TID 00, TID [31:16] OF, 230, Optional XPC_W2[15:0] | 2zF,
210, Optional XPC_W1 [15:0] 2F,
Bank 01 EPC .
PC [15:0
Bank 00 RESERVED MSB LsB EPC [15:0]
20, EPC [N:N-15 2F,
30, Access Passwd [15:0] IF, m: Storsd[PC [151}] 1Fh
0, Access Passwd [31:16]) zp‘l______‘* Bo T DF.-.
10, Kill Passwd [15:0] 1F, L] - '
0o, Kill Passwd [31:186] OF,

13 7 Class'l Gen 22] Logical Memory Map

Reserved Memory:= Kill 2 Access 2=z FHo] gl EPC HEIE
CRC#r3 EPC#Lo] &9]7Fok 3tt}. EPC#2 Tag Data Standard[9]E F=<3FA
ISO/IEC 15961[10]1& &5=3lek sttt TID HE2lE B 18 = 2l ZAbol Al 2
Fol= 5814 vzl i3k 33k A (Serial Numben)S A& sl= 2olH,

= ,
gl= EPCE AQF =d4 ddo] FrHHoz#dalA elu AS 4%
o

A R
= F o7 User specificdt 1-&2&2 #7343t G=glt}.
ol &g TagDatacBitwiseW@d 7]z g2 HE X} AHAH

TagData”} o]zl t},

HEH o7 AAH TagDatarx ©oWIEES Aoz & gl 7]Fo] =} wofk )
7b glo] TagDatags A4 XetAAY 52 Ebdobo] HAAS Ald dA 7+
AlZEo 7 o] olWlEE WAL F 9]

oWl E B Al ~Elo] RPStandardo 2 A ® 2L
o] B drtew olES EAYAIY. RPE] ojHlE B Ej1o]
o Bj7 el AS B owkA el ¢l Alzkel o] AA ¥ e
913l dlolH7F 74 H AL W o] F, oWl EV} A gk

HU
>~
o
et
o
o
=
e}
lo
K
N
2
g
rr
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EH

e

3o B w=FolA AAeE RPY o s oWE oxmEolt.

¥ 3 RPStandard¥ ] o|HIE oA} 7=

Set Event Reference Time
cPurged_Timeout=cObservered_Timeout+cLost_Timeout
For each Tag of the Tag Data
Get Event Tag at Event Subsystem’s TagList
IF Event Tag is Existed Then
Set Event Tag’s Last Time to Event Reference Time
ELSE
Create Event Tag
Set both Event Tag’s First and Last Time to Event Reference Time
Set Event Tag’s State to IsUnknown
Add TagList
ENDIF
ENDFOR
Init RemoveTagList
FOR each Event Tag Information of TaglList
CASE Event Tag'’s Status OF
IsUnknown:
Generate. evNew and evGlimpsed
Set Tag's State to IsGlimpsed
IsGlimpsed:
IF Event Reference Time - LastTime > cGlimpsed_Timeout Then
Generate Unknown Event
Add Tag At RemoveTagList
ELSE IF Event Reference Time - FirstTime > cObserved Threshold Then
Generate evObserved
Set Tag's State to IsObserved
ENDIF
IsObserved:
IF Event Reference Time - LastTime > cObserved_Timeout Then

Generate evLost

_17_




Set Tag’s State to IsLost
ENDIF
IsLost:
IF Event Reference Time — LastTime > cPurged_Timeout Then
Generate evPurged
Add Tag At RemoveTagList
ELSEIF now = LastTime Then
Generate evGlimpsed
Set Tag’s FirstTime to Event Reference Time
Set Tag'’s State to isGlimpsed
ENDCASE
for each RemoveTag of RemoveTaglist

Remove removeTag At TagList

oWl E M HE Al HAe] RPStandardd A% A2l &3t 2304 A3 RP
E ®dg vzt 7HE A A ske Ao Bt ¢l3 Ate® o
HAIAIZ o]l E B A|2HEe] 7]E AlZH(Event Reference Time)S T
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¥ 4 LIT:evValueE 407|793 Pseudo Code

IF Tag is Existed THEN
FOR each tag of TagData
storedTagData = getStoredTag (tag)
IF storedTagData is Existed THEN
IF storedTagData is Observed THEN
FOR ‘each tagfiled of chooseTagFields
ACCESSS! Memory through TagField
IF storedTagDataMemory NOT Equals ReadTagDataMemory THEN
Generated LIT:eValue
ENDIF
ENDFOR
IF IsNot Generated LIT:evValue Event THEN
FOR each vendorField of chooseVendorFields
IF storedTagDataVendorValue is NOT Equals
ReadTagDataVendorValue THEN
Generated LIT:evValue
ENDIF
ENDFOR
ENDIF
IF LIT:evValue is generated THEN
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Send LIT:evValue to Notification Channel
ENDIF
ENDIF
ENDIF
ENDFOR
ENDIF
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62 3l vEAANA A= XMLI
¥ 6 AATL 4

<ConfigReaderData>
<RPManager>
<RMIServerPort>9097</RMIServerPort>
</RPManager>
<ReaderData>
<ReaderName>Alien9800</ReaderName>
<CustomReaderClass>
<ClassName>
Alien9800ReaderDevice
</ClassName>
<CustomReaderAddress>
210.125.112.100
</CustomReaderAddress>
<CustomReaderCommandPort>
23
</CustomReaderCommandPort>
</CustomReaderClass>
<UserID>alien</UserID>
<Password>password</Password>
<TCPCommandChannel>
9000
</TCPCommandChannel >
<HTTPCommandChannel>
9009
</HTTPCommandChannel >
<ReaderEPC>
3500000000AABBCCDDEEFFO0
</ReaderEPC>
<AvailableReadPointCount>
2
</AvailableReadPointCount>
<ReaderSerialNumber>
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ALR 9800 KOR
</ReaderSerialNumber>
<Manufacturer>
Alien Technology Corp.
</Manufacturer>
<EventSub>
<EventSubType>
RPExtension
</EventSubType>
<UserDefinedFieldList>
<TagField>tf0</TagField>
</UserDefinedFieldList>
</EventSub>
</ReaderData>
</ConfigReaderData>
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4. 35 21 2 S99 I35

41. A §F 2

AA EglHel 29 (ALR-9800) oA Bl 29] W& e gts W7 3ste] LIT:evValue
E DA A Bk

¥ 9 AA LiT:ievValue?d o/HIE HA] X

<?xml version="1.0" encoding="UTF-8" standalone="no"?>
<notification>
<id>1</id>
<reader>
<readerEPC>3500000000AABBCCDDEEFF3 </readerEPC>
<readerName>Alien9800</readerName>
<readerRole/>
<readerType>Passive</readerType>
</reader>
<notifyTriggerName/>
<notifyChangeName/>
<readReport>
<sourceReport>
<sourcelnfo>
<sourceName>s0</sourceName>
</sourcelnfo>
<tag>
<taglD>
3500003200000C8000000003
</tagIlD>
<tagIDAsPureURI>
urn:epc:id:gid:800.200.3
</tagIDAsPureURI>
<tagIDAsTagURI>
urn:epc:tag:gid-96:800.200.3
</tagIDAsTagURI>
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<tagEvent>
<eventType> LIT:evValue</eventType>
<time>
<eventTimeUTC>
2010-04-20T23:36:29.359KST
</eventTimeUTC>
</time>
</tagEvent>
<tagFields>
<Temperature>33330000</Temperature >
</tagFields>
<other>
<LIT:ReadPoint>0</LIT:ReadPoint>
</other>
</tag>
</sourceReport>
</readReport>
</notification>
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