ETS| TS 102 694-1 V9.2.0 (2013-04)

<. —

Technical Spgcification

Smart Cards;

Test specification for the
Single Wire Protocol (SWP) interface;
Part 1: Terminal features
(Release 9)



Release 9 2 ETSI TS 102 694-1 vV9.2.0 (2013-04)

Reference
RTS/SCP-00SWPTv920

Keywords
smart card, terminal

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +334 9294 42 00 Fax: +33 4 93 65 47 16

Siret N° 348 623 562 00017 - NAF 742 C
Association a but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° 7803/88

Important notice

Individual copies of the present document can be downloaded from:
http://www.etsi.org

The present document may be made available in more than one electronic version or in print. In any case of existing or
perceived difference in contents between such versions, the reference version is the Portable Document Format (PDF).
In case of dispute, the reference shall be the printing on ETSI printers of the PDF version kept on a specific network drive
within ETSI Secretariat.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
http://portal.etsi.org/tb/status/status.asp

If you find errors in the present document, please send your comment to one of the following services:
http://portal.etsi.org/chaircor/ETSI_support.asp

Copyright Notification

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 2013.
All rights reserved.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are Trade Marks of ETSI registered for the benefit of its Members.
3GPP™and LTE™ are Trade Marks of ETSI registered for the benefit of its Members and
of the 3GPP Organizational Partners.
GSM® and the GSM logo are Trade Marks registered and owned by the GSM Association.

ETSI


http://www.etsi.org/
http://portal.etsi.org/tb/status/status.asp
http://portal.etsi.org/chaircor/ETSI_support.asp

Release 9 3 ETSI TS 102 694-1 vV9.2.0 (2013-04)

Contents

Intellectual Property RIGNES.... ..ottt e b e s 9
01 Yo (o ST 9
L gL [N o1 o] o ISR 9
1 o010 R 10
2 L= £ 01 RS U 10
21 NOFMBLIVE FEFEIEINCES ...ttt ettt ettt h et ee ekt s bt bt e bt e ae e e e s e bese e eb e s bt eh e e ne e e e abesheebesmeene e e enrenes 10
2.2 INfOrMELIVE FEFEIENCES. ...ttt b ettt e e et et bt bt e st e e e e e b sheebeeneene e e enbees 11
3 Definitions, symbols and abbreviationsS ............ccecciiiieeii it 11
31 D= T 0T (0] 1SS 11
3.2 SYIMDOIS. ...ttt ettt b et b e et b e s e Rt bt s e bt b e e Rt SR e e Rt e E e bRt R Rt bRt b e et b n e 12
33 Y o] 1= V7= 0] SR 12
34 0] 01 07 £ T TP PPPRAURPTUPPPUTRIN 13
341 Format of the table of OptioNal TEAIUIES. ..ot 13
342 Format of the applicability tADle.........coii e 13
343 SEALUS QNGO NOTAETONS ...ttt bbbt b et et eb e s bt eh e et e b e st e e e b e besbesbeeaeenee e enras 13
4 LIS 0= 0110000 1= 0 SRR 14
4.1 Tabhle Of OPLIONGl TEALUIES. ........cee ettt e et et e e e e s aeesaeesaeesseenseenteenseeneesneesneas 14
4.2 N ool oo 1 1LY = o S SS 15
4.3 Information provided by the deVviCe SUPPIIEN ........ooi i 19
4.4 TESE EQUIPIMIENT ...ttt ettt b et b e e b e b e bt s b e e eb e b e e e eb e e b s e e b e e bt sE e bt e b e ne ekt s b et eb e sb e e eb e sbe e ebeebennenens 19
441 Measurement / SEtting UNCEITAINTIES. ........coiiiririeiete ettt b et sb e e 19
4.4.2 Default conditions fOr DUT OPEIaLION .......c.cieiririeiisieniee sttt st sn et st 20
4421 LIS 10101 5 LU OO PO 20
4422 TS 102 221 interface contacts (CLK, RST, 1/0) and CONtaCt VCC ......ccvveeeeeeerieeriieiesesee e s see e 21
4423 TS 102 600 interface contaCtS (IC_DP, IC_DM) ....ociiiieieicse et s 21
4424 TS 102 613 interface CONtACE (SWIO) .....eiiieeee et e s s neeeesnee e 21
4.4.25 StAEUS OFf UTCC INTEITACES. ...ttt bbb bbbt e bbb e e e 21
4.4.2.6 CharaCteriSliCS Of LLICS. ..ttt st b e s bttt s et e e besaesbe e e enneneen 21
44.26.1 X 4 I SRS STPPPSPSN 21
4.4.26.2 1S 0 I I RS 22
4.4.26.3 L1 I T RS S 22
443 Minimum/maximum conditions for DUT OPEration..........c.ccoeeiireienineese e 22
4.4.4 EXECULTON FEQUITEIMENTS ...ttt sttt b et b et b e e b e b e et e b et e bese et nbenb et nb e b 22
4441 [ 1T o o] o N = SOOI 22
4442 DEfINITION OF TR2..... ettt a et e e e seeseeseesaeeseeneeneeeensesbeseessesneenseneens 22
4.5 I=S = ol U110 o ISP PRSP 23
451 ParamMELEr VANTBIIONS ......c.viieiitiite ettt bbbt a s e e e b e e e bt s bt sheeb e e e eae e e e neenbesbeebe e e ennennea 23
452 EXECULION FEOUITEIMENTS ... eeieeieeie e cee st e st e te et estesatessae st esreesteesaeeeeeaeeeaeeesaasseeseenseensasteeseeseenseennenneennns 23
4.6 [ S o 110 o] o BTSSP PR PR USTOSPP 23
5 LIS 0 TP P PRSP 24
51 Principle of the SINGIE Wire ProtOCOL ...........coiieiriiieiieree bbb 24
52 SYSEEM BICRITECTUIE ...ttt bbbt b e et b e et b e bt b e e et e b e ne et b e st et b e e 24
521 GENEFBl OVEIVIEW ...ttt st ettt et e e et e s aeeee e st emean e e e e eeseeseeeseemeeneeneenseseeseesaeeneeneensentas 24
522 TS 102 221 SUPPOIT....eeeueeutereereret ettt se et r st s e e b se et s st s e e e e s e s e e e Rt e bt sbeebe e e e e e e e nrenresreen e s e ennennenes 24
5221 CONfOrMANCE FEQUITEIMIENES ........eeceeeseeesteeteeteseeseeseesreesaeeteessesseesseesaeesseesseeseenessneesseensenssesssessenssenssens 24
523 (@001 110 [0 110 S 24
5231 CONfOrMANCE FEQUITEIMIENES ........eeceeeseeesteeieetesaeseeseesteesaeeteesteessessaesseesseesseesseeneesseesseensenssesssessenssensses 24
524 Interaction With Other INEEITACES ..........oiuiiie e st sre e neea 25
5241 CONfOrMANCE FEQUITEIMIENES ........eeceeeseeesteeteeteseeseeseesreesaeeteessesseesseesaeesseesseeseenessneesseensenssesssessenssenssens 25
5.3 PhYSICal CHArGCLENTSHICS. ... ettt bbbt bbbt bbb bbb 25
531 Temperature range for Card OPEIALIONS..........coii ittt bbb 25
5311 CONfOIMANCE FEOUITEIMENTS .....veeeueeterteeetert ettt ettt e bt b e s sb b se s bt s s et e bt s e eseeb e b e e b e b e e b nn e enas 25
5.3.2 (00 = £ T SO SARRRRR 25

ETSI



Release 9 4 ETSI TS 102 694-1 vV9.2.0 (2013-04)

5321 PrOVISION OF COMEAETS......cuiiueiiiie ittt bbbt bt b et e et et sbeeb e e e e e e neen 25
53211 CONfOrMANCE FEQUITEIMIENES. ... ecuveeeeeeeeeteesteeteeteeteseeseeseesseesseeseesseessesseesseesseesseesseensesseesseenseensenns 25
5322 Contact activation and AEACLIVELION ............coueiiriirieriieee et st sb e e neeas 25
53221 CONfOrMANCE FEQUITEIMIENES. ... e uveeeeeeeeeeteesteeteeieetesteseeseesseesseeseesseessesssesseesseesseesseensesseesseenseensenns 25
53222 Test case 1: activation of SWP additionally to other interfaces ........cccocevvecvecvvcesecce e 26
5.3.2.2.3 Test case 2: activation of SWP in |OW POWEN MOAE ........cccuvieerieiiesece e 26
5.3.23 INEEITACE BCHIVALTON. ...ttt st e e et e e et e se et e teseeseeeneeneeneeneeees 27
53231 COoNfOrMANCE FEOUITEMENTS. ......eteueetereeeetertei ettt ettt sttt b et b bbb et ne et b et 27
53232 Test case 1: SWPinitial activation in full power mode - normal procedure...........cccccevereeereneenens 29
5.3.233 Test case 2: SWP Initial aCtivation - NO FESUME.........oouiiiiieeeeeeeee e 30
53234 Test case 3: SWPinitial activation in full power mode - corrupted ACT_SY NC frame (repeat

LLQ LS =S = =) SRS 30
5.3.2.35 Test case 4: SWP initia activation in full power mode - no ACT_SYNC frame (repeat the

P A = 2T 31
5.3.2.3.6 Test case 5: SWPinitia activation failed in full power mode - corrupted ACT_SYNC frame

L0 L= 31
5.3.2.3.7 Test case 6: SWPinitia activation failed in full power mode - no ACT_SYNC frame

(IMUITIPLE) <.ttt bbbt bt b bbbt b et b e bt et b e b s bt e e enis 32
53238 Test case 7: SWP Initial activation in full power mode - corrupted ACT_READY frame

(rEPEBL 1St FIAIMIE) ... ...ttt bbbt b et b st b et nb et enas 33
5.3.239 Test case 8: SWP Initial activation in full power mode - no ACT_READY frame (repeat last

L1200 IO VPSRV PT PRSP 33
5.3.23.10 Test case 9: SWPinitial activation failed in full power mode - corrupted ACT_READY

L= LU LU o] =) S 34
532311 Test case 10: SWP initial activation failed in full power mode - no ACT_READY frame

L0 L= 35
5.3.23.12 Test case 11: SWP initial activation in low pOWer MO .........cccvvveviereeeee e 35
5.3.2.3.13 Test case 12:SWP initia activation in low power mode - corrupted ACT_SYNC frame

(S L= T s A =) 36
532314 Test case 13: SWP initial activation in low power mode - no ACT_SYNC frame (repeat the

TASE FFAME) ...ttt bbbt b bbbt bbbt eb e et b n b et nn 36
5.3.2.3.15 Test case 14: SWP initial activation failed in low power mode - corrupted ACT_SYNC frame

(IMUITIPLE) <.ttt b e b e bbb bbb bbb bt eb s s e b et e s bt neens 37
5.3.2.3.16 Test case 15: SWP initia activation failed in low power mode - no ACT_SYNC frame

L0 L= 38
5.3.2.3.17 Test case 16: SWP subsequent activation in full power mode...........cccccvvcvieeveeveece e 38
5.3.2.3.18 RV oo TP PSPN 39
5.3.2.3.19 Test case 18: SWP initia activation in full power mode - send ACT frames in wrong order,

ACT_READY frame after activation (repeat the [ast frame) ..........ccccevvecv e vceveece e 39
5324 Behavior of aUICC in aterminal Not SUPPOrting SWP ........coccviiiiirieseeseeree e e see e e ens 39
53241 CoNfOrMANCE FEOUITEIMENTS. ......etiueeterteeetertei ettt ettt sttt b bbb bbb et neeae b et e 39
5325 Behavior of termina connected to a UICC not supporting SWP.........coooiierrineneesereese e 40
53251 CoNfOrMANCE FEOUITEMENES. ......eteueetertee ettt ettt ettt b et b bbb bbb et nn et nbenn e eee 40
53252 RV oo SO PSPRSN 40
5.3.2.6 INBCHIVE CONLACES. .....eeiieiee ettt et st et ettt et et enee e e eeseeseesaeemeeseeneensessessessesneeneeneeneeses 40
5326.1 CoNfOrMANCE FEOUITEIMENTS. ......eteueetereee ettt ettt bt b bbb bbb et ne et b e e 40
54 EIECEICal CNArACLEITSIICS. ... .eveieeetieeee ettt e e s bbbt bt et e e e b e besbesbe e e ennennens 40
54.1 Operating conditions anNd SUD-ClAUSES.........cciveiuiieriiereese e se e see s ste e e e e steete e esaesre e teeteensesneesnes 40
54.1.1 (@] o1< 1] o oo 0T [N 1T ] 1S OSSR 40
54.1.2 SUPPIY VOITAGE ClASSES......ecueeeiieiieieeie e see st ste ettt e e s e st e e e e estesaeesseesaeesseenseeneeeseenseentesnsenneesneesnens 40
54.1.3 Vee(CL) low power mode defiNition..........oociee i 40
54.1.3.1 CONfOrMANCE FEQUITEIMIENES. ... ecuveeeeeeeeeteesteeteeteeteseeseeseesseesseeseesseessesseesseesseesseesseensesseesseenseensenns 40
54.13.2 Test case 1: current provided in low power mode, N0 SPIKES.......c.evveirereriniereeeseee e 41
54.133 Test case 2: current provided in low power mode, With SPIKES..........cccviiiiiineineee 41
5414 SIGNEL S ... h kb e R R £ R R R R e R bR e bR n Rt e b et ens 43
54141 CoNfOrMANCE FEOUITEIMENTS. ......eteueetereeeeiertei ettt ettt sttt b et b bbbt b et et b et e 43
54.14.2 Test case 1: communication with S2 variation in full power mode..........ccoceoveirinennenenneee 43
54.1.4.3 Test case 2: communication with S2 variation in [ow power Mode ..........cccvveeeveereeiescieseeseeneens 44
54.15 Signal S2 aNd SUBCIAUSES .......eeieeiecie ettt e e e e ne e neeteenteenteenaesreesneas 44
54.15.1 IS o 0= SRS 44
54.15.2 OPErating CUMTENE FOF S2......eiiiiieee ettt e e e e eete s e e s e e saeesaesnnesreesaeenseenseans 44
55 PhySiCal tranSMISSION JAYEN ......cccuiiieiie ettt e e e s e sre e s aeeteentessaeesaesseesseesseenseensenneennns 46

ETSI



Release 9

551
5511
5512
55121
55122
55123
55.13
55131
55132
55133
5.5.2
5521
553
5531
5532
55321
55322
55323
5.54
5541
5542
55421
5.5.4.22
55423
5543
55431
55432
55433
5544
55441
5.5.4.4.2
55443
5.6
5.6.1
56.2
56.2.1
56211
56.2.2
56.221
56.2.2.2
5.6.2.2.3
5.6.2.3
5.6.231
5.6.23.2
5.6.24
5.6.24.1
5.6.3
5631
56311
56.3.2
56321
56.3.2.2
5.6.3.2.3
5.6.324
5.6.3.25

5.6.4
56.4.1
56411
56.4.2
56421
56.4.2.2

5 ETSI TS 102 694-1 V9.2.0 (2013-04)
S1 Bit coding and SAMPIING tIME.......coiieiee e re et r et e e re e teeneeneeenes 46
CONfOrMANCE FEQUITEIMIENES ........eeeeeeeteesteeieeteseesee st e saeesteeteeseesseesseesseesseesseaseaneesseesseensenssesnsessenssensses 46
Test case 1: S1 waveforms, default Dit dUration.............coooeiiiiiieii e 46
TESE EXEOCULION. ...ttt b ettt b e bt he st e e e e se e eb e s bt eh e e s e e e e e se e e et e seeebeeneenne e annas 46
[NItEAl CONAITIONS. .....ceitiiee et s e bbbt et e b e b e b saeene e e e e s 47
QL= o 000 (1= S 47
Test case 2: S1 waveforms, extended bit dUrations............ccvveieeeciiccee et e 47
JLIL=:S == ot 1o o SRS a7
F TR (= I o g [ o 0P a7
TESE PrOCEAUIE ...ttt et et b bbbt b e bt b e bbb e et e s et eb e s et eb et 48
S2 SWItChING MANAGEITIENT .......eitiietiitieet ettt ettt ettt sttt b e e bt b se e bt bese e bt sbeseebesb e e ebesb e e ebesbennenen 48
CONfOrMANCE FEQUITEIMIENES ........eeceeesteesteeieeteseesee st e steesteeteessesseessaesseesseesseenseanessneesseensenssesssessenssensses 48
SWP interface StateS MaNAQEMIENL ..........ciieieeie e eeese e e ee e e e e e e see e sreesaeesaeenaeesaeste e seeseeteensesneesnes 49
CONfOrMANCE FEQUITEIMIENES ........eeeeeeeeeesteeieetestesee st e steesteeteessesseesseesteesseesseenseaneesseesseenseensesssessenssensses 49
Test case 1: SWP states and transitions, COMMUNICAION ........ccuererierirerenieeeeee e 49
TESE EXEOCULION. ...ttt ettt b et a et et b e bt ae st e e e e se e eb e s bt ehe e st e e e b se e s e besbeebeeneenne e annas 49
[NItEEl CONAITIONS. ......eitiiee ettt et b e bttt e bbb bt ene e e e e e 49
TESE PrOCEAUIE ...ttt et b bbbt b e bt b e bbb et e et ebese et b b 50
Power mode states/transitions and POWEr SAVING MOGE..........coerriiereieniereesie e 50
CONfOIMANCE FEOUITEIMENTS .....veveuieterteeetert ettt ettt s st e bt b e s bt e se bt s e bt s e e eb e s ene b b e e b e e e e e 50
Test case 1: power provided in full POWEr MOTE .........coruiiiiriiieee e 51
JLIL=:S =TS ot 1o o RS 51
F TR (= I o g [ o 0P 51
QL= o000 (1= USRS 51
Test case 2: switching from full tO OW POWEr MOTE .........coieeiieie e 51
TESE EXEOCULION. ...ttt b ettt b e bt e he st e e e e se e ek e s bt e bt e st e s e b se e s e nbesbeebeeneenee e annas 51
INItIEl CONAITIONS. ...ttt et et e b et e bbb saeene e e e e e 51
QL= o 000 (1= RSSO 51
Test case 3: switching from 1ow to full POWEr MOTE .........ccoieiiiie e 52
JLIL=:S =TS ot 1o o RS 52
F TR (= I o g [ o 0P 52
TESE PrOCEAUIE ...ttt et b et b e bbbt b e bbb et ek e se et eb e s et eb e b e 52
DALATINK TAYEY ...ttt bbbt b bt £ bbbt be bbbt nb e n e 52
OVEBIVIBW ..ottt ettt ettt ettt e a et e e e e see et e s st eaeene e e e eeeeeeEeeaeeeeem e e eeaeeseeebeeaeeneeneenseseeseessesneeneeneensas 52
Medium Access CONrOl (IMAC) LQYEN ......ooce ettt ettt aeeteenesneeenes 52
ST oo L= USRS O TP UPURPRRSSOPN 52
CONfOrMANCE FEQUITEIMIENES. ... e uveeeeeeeeeteesteetee e etesteseeseesseesseeseesseessesseesseesseesseesseensessensseenseenseans 52
SEIUCLUIE..... ettt ettt e h e s Rt e Rt et e e e e she e sRe e sR e e ee e e e e e ae e sRe e nne e neenneennenneenreennees 53
CONfOrMANCE FEQUITEIMIENES. ... ecuveeeeeeeeeeteesteeteeeeteseeseeseesseesseeseesseessesseesseesseesseesseensesseesseenseensenns 53
Test case 1: interpretation of incorrectly formed frames- SHDLC RSET frames..........ccccccevvvenen. 53
Test case 2: interpretation of incorrectly formed frames - SHDLC |-frames.........ccccooovvevceeeeneenee. 54
BT SEUFFITIG ¢ttt b et b bbb e bt b e s e bt b e bRt eb e R e bt b e ne 54
CoNfOrMANCE FEOUITEMENES. ......eteueetertee ettt ettt ettt b et b bbb bbb et nn et nbenn e eee 54
Test case 1: behavior of CLF with bit Stuffing in frame...........cccooieiinnine 54
L o 1= 1= 1o o SRS 55
CoNfOrMANCE FEOUITEIMENTS. ......eteueetereee ettt ettt bt b bbb bbb et ne et b e e 55
Supported LLC layers and SUD ClAUSES .........ceieeieeiecrie ettt ee et e et te e e nae e e teeneeneeenes 55
STl olo = o I I O = N S 55
CONfOrMANCE FEQUITEIMIENES. ... e veeeeeeeeeeteesteeteeee e steseeseesseasseeseesseestesseesseesseesseesseensessensseenseenseans 55
INterworking Of the LLC JAYEIS.........ocieicieec ettt et et e e e e sneesneeneenne e 55
CONfOrMANCE FEQUITEIMIENES. ... ecuveieeeeeeeeteesteetee e eteseeseeseesseesseeseenseessesseesseesseesseesseensesseesseenseensenns 55
Test case 1: ignore ACT LLC frame reception after the SHDLC link establishment ..................... 56
Test case 2: ignore ACT LLC frame reception in CLT SESSION........ccririererenienesesieesie e 56
Test case 3: CLT session during SHDLC COMMUNICELION .........ceeuiiiereeiisieneeie e 56

Test case 4: closing condition of CLT session whereas SHDL C link has been established
oS o X O I IS =SS oo P 56
ACT LLC definition @and SUD CLAUSES........c.ueiueeieieiereee ettt se et e saesneene e e eneees 57
Y O I I O (= 17471 To] TSSO 57
CONfOrMANCE FEQUITEIMIENES. ... ecuveieeeeeeeeteesteeteeeeteseeseesseesseesseeseesseessesseesseesseesseesseesesseesseenseensenns 57
SYNC _ID VEXifiCaION PIrOCESS.......cecteesieeieeieeieseeseesteesteesseessesseesseesseessessessesssessssesseessessesssessesssenssens 57
CONfOrMANCE FEQUITEIMIENES. ... ecuveeeeeeeeeteesteeteeteeteseeseeseesseesseeseesseessesseesseesseesseesseensesseesseenseensenns 57
Test case 1: not matching SYNC_ID verification in low power mode...........cccoevevvecencieneeseenns 57

ETSI



Release 9 6 ETSI TS 102 694-1 vV9.2.0 (2013-04)

5.7 SHDLC LLC AEfINITION. ...ttt ettt et bbbt e bbb b b e et e e e e ennas 58
571 SHDLC OVEIVIEIW ...ttt ettt s h bt a e b s bt et e bt e he ek e e e e b e sbeeb e eb e e et en e e e e b e besbenbesneenee s ennes 58
57.11 CONfOrMANCE FEQUITEIMIENES ........eeeeeeeteesteeieeesteseeseesteesteeteesseeseessaesseesseesseenseansesseesseensennsesnsessenssenssens 58
5.7.1.2 Test Case 1: data passed Up t0 the NEXL LQYEY ........c.eceiiieieeee et 58
57121 TESE EXEOCULION. ...ttt b ettt ettt b e bt he st e e e e se e eb e s bt e heeae e s en b se e s e nbesbeebeeneenee e ennas 58
57122 [NItEAl CONAITIONS. .....ceitiie et bt et b e bt a et e e e b b saeene e e e e e 58
57123 TS PrOCEAUIE ...ttt bbb bbbt bt bt b e bbb et b e et ebe et b e b 58
5713 Test Case 2: error management - COrrupted [-frame .........ccoiieriiene e 59
57131 JLIL=:S =TS ot 1o o SRS 59
5.7.1.3.2 [NItial CONTITIONS.....c.eiiiiee ettt esee st e aeeaeese e e et e eeseesbesaeeneeneeneenes 59
57133 TESE PrOCEAUIE ...ttt b bbbt bt b e bt b e s b et b e ne et b se et eb et e 59
5.7.14 Test Case 3: error management - corrupted RR frame.........cccoveveeviiii e 59
57141 TESE EXEOCULION. ...ttt b ettt b e bt he st e e e e se e eb e s bt eh e e s e e e e e se e e et e seeebeeneenne e annas 59
57.14.2 [NItTEl CONDITIONS....... ittt bttt sb e bt bt ae bt et e e e e e sb e b saeene e e e e e 59
5.7.1.4.3 QL= o000 (1= USRS 59
5.7.2 070 0 £ 59
5.7.2.1 CONfOrMANCE FEQUITEIMIENES ........eeeeeesteesteeee e seesee st e steesteeteesseeseesseesseesseesseenseaneesneesseensenssesnsessenssenssns 59
573 SHD L C frAIMES LYPES ...ttt etttk stttk ettt s b eb e e et eb e s b e e eb e s b e e e b e sb e e eb e sb e e ek e sbe e ebesbe e enenbennenen 59
5731 CONfOIMANCE FEOUITEIMENTS .....veeeueetereeeete sttt ettt b e s sb e e s bt b e bt se e e bt e e b et et b et e nnas 59
574 (@011 o] I = o PR 60
5741 CONfOIrMANCE FEOUITEIMENTS .....veveieetereeeetert ettt sttt b et b e s bt e e se s bt s b e e bt seese e bt b e b e b e e b e e e e enis 60
5742 [-FraMES COUING ... eveetereeieete ettt b bbbt b e bbbt b e s b st e b e b et bt e e eb e b 60
57421 CoNfOrMANCE FEOUITEIMENES. ......eteueetereeeetertee ettt ettt sttt b et b e bt b et e e st b e e 60
5.74.3 S L =015 oo [ o TS 60
57431 CONfOrMANCE FEQUITEIMIENES. ... ecuveeeeeeeeeteesteeteeteeteseeseeseesseesseeseesseessesseesseesseesseesseensesseesseenseensenns 60
5744 L TS oo T ] o S 60
57441 CONfOrMANCE FEQUITEIMIENES. ... e veeeeeeeeeeteesteeteeee e steseeseesseasseeseesseestesseesseesseesseesseensessensseenseenseans 60
575 Changing sliding window size and endpoint CapabilitieS..........ccecveieiieice s 60
575.1 CONfOrMANCE FEQUITEIMIENES ........eeeeeeeeeesteeeeesteseeseesreesteeteesseeseessaesseesseesseenseaneesneesseensenssesnsensenssenssens 60
5752 RSET frame PAylOA0 .......coueieeiiiieeceeie ettt st b e b e bt ettt b e b b nnenea 60
57521 COoNfOrMANCE FEOUITEMENTS. ......eteueetereeeetertei ettt ettt sttt b et b bbb et ne et b et 60
5753 UA Trame PAYIOBA.........coueiueieiiite ettt ettt b e bt bbb e bt e e bt b ne b b e ene 61
57531 CoNfOrMANCE FEOUITEIMENTS. ......eteueetirteeetertei ettt ettt bbb bbbt bt b et e st b nn et eee 61
5.7.6 I | B T I O oo 1= SO RPR 61
5.7.6.1 CONfOrMANCE FEQUITEIMIENES ........eeeeeeeteesteeieeesteseeseesteesteeteesseeseessaesseesseesseenseansesseesseensennsesnsessenssenssens 61
5.7.6.2 L0012 0 | £ T PRSP PR PR SR 61
5.7.6.2.1 CONfOrMANCE FEQUITEIMIENES. ... e uveeeeeeeeeteesteetee e etesteseeseesseesseeseesseessesseesseesseesseesseensessensseenseenseans 61
5.7.6.3 VAITADIES ...t bbb bt e R Rt bt bR e R et e R bt b e aeene e e ne e 61
5.7.6.3.1 CONfOrMANCE FEQUITEIMIENES. ... ecuveeeeeeeeeeteesteeteeeeteseeseeseesseesseeseesseessesseesseesseesseesseensesseesseenseensenns 61
5764 [NITIEI RESEL SLALE..... ettt e bbbt b et s et et e b e sbenbeeaeene e e e e es 61
5764.1 CoNfOrMANCE FEOUITEIMENTS. ......etiueeterteeetertei ettt ettt sttt b bbb bbb et neeae b et e 61
57642 Test case 1: initial state at link reset - reset by the UICC ..o 61
5.7.7 SHDLC SEQUENCE OF FrAIMES.....ccuiieiiiteieeieste ettt st b e bbb eb e b e b b nnenen 62
57.7.1 CONfOIrMANCE FEOUITEIMENTS .....veveieetereeeetert ettt sttt b et b e s bt e e se s bt s b e e bt seese e bt b e b e b e e b e e e e enis 62
5.7.7.2 [N o000t = (= SRR 62
57721 CoNfOrMANCE FEOUITEIMENTS. ......eteueetereee ettt ettt bt b bbb bbb et ne et b e e 62
5.7.7.3 Link establishment with default Sliding WiNAOW SIZE .........cooueiieiiesiee e 63
57.73.1 CONfOrMANCE FEQUITEIMIENES. ... ecuveeeeeeeeeteesteeteeteeteseeseeseesseesseeseesseessesseesseesseesseesseensesseesseenseensenns 63
5.7.73.2 Test Case 1: link establishment by the UICC..........ooiiiiiee e 63
5.7.733 Test case 2: Link establishment and connection time OUL............ccooiiiiininieeieneee e 64
57734 Test Case 3: requesting unsupported window size and/or SREJ support - link establishment

DY UTCC et bbbt e e et b e e bt b e st e ae e e e b e s besbeebesaeene e e e e e 65
5.7.7.35 Test Case 4: forcing lower window size and SREJ not used - link establishment by the T ............ 65
5.7.7.3.6 Test case 5: discard buffered frames on link re-establishment ... 66
5.7.74 Link establishment with custom sliding WiNAOW SIZE...........cceiiiiiiniieniereeee e 66
57741 CoNfOrMANCE FEOUITEIMENTS. ......eteueetereeeeiertei ettt ettt sttt b et b bbbt b et et b et e 66
5775 [0 2= 012U 67
57.75.1 CONfOrMANCE FEQUITEIMIENES. ... ecveeeeeeeeeeteesteeteeeetesteseeseesseesseeseesseestesseesseesseesseesseensesseesseenseensenns 67
5.7.75.2 Test case 1: [-frame traNSMISSION .......ooviireiiriereeeeie ettt et b et ebe e et e b sneenee e nas 67
5.7.75.3 Test case 2: |-frame reception - single |-Frame reCePtioN ...........ccceveereerieeceecee e 67
57754 Test case 3: I-frame reception - multiple [-Frame reCeption ..........ccooevvvvv e sceeveese e 68
5.7.7.6 L e =t B (o T T N o 7= o) SR 68

ETSI



Release 9

57.76.1
5.7.7.6.2
5.7.7.6.3
5.7.7.7
57.7.7.1
5.7.7.7.2
5.7.7.8
5.7.7.81
5.7.7.8.2
5.7.7.8.3
5.7.7.9
5.7.79.1
5.7.7.9.2
5.7.7.9.3
5.7.79.4
5.7.7.9.5
5.7.8
5781
5.7.8.2
57821
5.7.8.3
5.7.831
5.7.84
5784.1
5.7.85
5.7.85.1
5.7.8.6
5.7.86.1
5.7.8.7
57871
5.7.8.8
5.7.881
5.8
581
582
5821
583
5831
584
584.1
5.85
5851
5.8.5.2
5.85.21
5.85.2.2
5.8.5.2.3
5.8.6
58.6.1
586.1.1
58.6.2
586.21
5.8.6.3
5.8.6.3.1
5.8.6.3.2
5.8.6.3.3
5.8.7
5871
58711
58.7.2
59
591
5911

7 ETSI TS 102 694-1 V9.2.0 (2013-04)

CONfOrMANCE FEQUITEIMIENES. ... ecuveeeeeeeeeeteesteeteeteetestesaeseesseesseeseesseessesseessessseesseesseensessensseenseensenns 68

Test case 1: REJtransmission - multiple [-frames reCaiVed..........ccoovvvice e v 69

Test Case 2: REJ FECEDLION. .....c.iciieecie e see st st este et et e st et e e te s saesaeesreesaeeaeeneeeneeenaessaenseensens 69

LBSE FrAIME LSSttt ettt ettt e e s e s e s he e she e s ae e ane e neenneenneennenneenreennees 70
CONfOrMANCE FEQUITEIMIENES. ... ecuvieeeeeeeeeteesteeieeteeteseeseeseesseesseeseesseessesseesseesseesseesseensesseesseenseenseans 70

Test Case 1: retransmission of MUItIPIE FramMES..........eccvveirieesie e 70
RECEIVE ANA NOL FEAAY ...ttt ekt b e et b e et se st b et sb e ebesbenneneas 71
COoNfOrMANCE FEOUITEMENTS. ......eteueetereeeetertei ettt ettt sttt b et b bbb et ne et b et 71

Test Case 1: RNR FECEDIION ..ottt ettt st b e et 71

Test case 2: Empty |-frame tranSmiSSiON........cocciierieineieee st 72
SEIECHIVE FEJECL ...ttt b b bt h bbbt b bbbt e st b st eb e e e b na e enis 72
CONfOrMANCE FEQUITEIMIENES. ... ecuveeeeeeeeeeteesteeteeeeteseeseeseesseesseeseesseestesseesseesseesseesseensesseesseenseenseans 72

Test Case 1: SREJTFANSMISSION .....coiiiiiieriieteeieeee et sr sttt se et e b bbb e e e beseesbesneeneeneennas 72

Test case 2: SREJ transmission - multiple [-frames reCalVed..........oovvvevvececcesieseeseee e 73

Test Case 3: SREJ FECEPLION.......ccueeiieiie e sie st st erte et e st et e s te e sae e sreesaeeaesneesneeenaessaesseensens 73

[V o o BT TP URORPP 73

L0701 = 101= 1= (o) o 73
CONfOIrMANCE FEOUITEIMENTS .....veviueetereeeete sttt sttt ettt e et b e s sb e e s bt b e bt s e e e eb e s e e b b e e b e e ne e 73
INfOrmMation Frame EMISSION ........coieieeieee ettt e et seesbe e st e e eneeseeseesbesaeeseeneeneenes 74
CoNfOrMANCE FEOUITEIMENTS. ......eveieeterteeeiertii ettt ettt b b se bbb bt b e et ne et b e e 74
[NFOrMBati ON FramE FECEDTION. .....c.eiveeeteiteeete sttt sttt bbb e 74
CoNfOrMANCE FEOUITEMENES. ......eteieetereee ettt ettt ettt sttt b bbb bbb et ne et b s e 74
Reception Ready Frame reCEDIiON ........c..ciiiiieiie ettt b s eb e seene 74
CONfOrMANCE FEQUITEIMIENES. ... ecuveeeeeeeeeteesteeteeteetesteseeseesseesseeseesseestesseesseesseesseesseensesseesseenseensenns 74

R e L= B = (] = o= o] o SR 74
CONfOrMANCE FEQUITEIMIENES. ... ecuveeeeeeeeeeteesteeteeeetesteseeseesseesseeseesseessesseesseesseesseesseensesseesseenseensenns 74
Selective REECT Frame rECEPLION.........ccce ettt st ae e s esaeeaeenaeenaesnaesreeneens 74
CONfOrMANCE FEQUITEIMIENES. ... ecveeeeeeeeeteesteeteeeetesteseeseesseesseesseesseestesseesseesseesseesseensesseesseenseensenns 74
ACKNOWIEAQE LIMBOUL .......coveeieeeie et ee et e e e te e te s ee s e s ae e st e e estees e estessaesseesseesseeseesneesnnesseanseensenns 74
CoNfOrMANCE FEOUITEIMENTS. ......eteieetereee ettt ettt ettt sttt b bbb sb bt s b et ne st b e e 74
GUArdING/raNSMIT THMEOUL ..ottt bbbt bbb bbb e enis 74
CoNfOrMANCE FEOUITEIMENTS. ......eteueeterteeeiertei ettt ettt sttt b ettt b et b et nn et b et s 74

(O I I I @ = 1T 1 o o PSSR 75
SYSLEM ASSUMPLIONS. ...ttt ettt ettt ettt e ettt s bt eb e e et b sb e e eb e sa e e e b e sb e e eb e sb e e ebesbe e ebe st e e ebenbennenen 75
OVEBIVIBI ...ttt ekt h et e et bt e b ekt e b e s e e s e b e SH e e b e e heeh e e ae e e e b e Hh e eE e e heehe e e et e nbesheebeeneens e e ennas 75
CONfOrMANCE FEQUITEIMIENES ........eeeeeesteesteeeetesteseeseesaeesteeteestesseesseesseesseesseenseaneesneesseesseensesssessenssensses 75
W] oJo = ol o) 0o = 75
CONfOrMANCE FEQUITEIMIENES ........eeeeeesteesteeteeteeeesee st e steesaeeteessesseessaesseesseesseenseaneesneesseenseensesssessenssensses 75
CLT Frame FOMMEL ......c..eeiiieiieieiee ettt r et s e she e sr e e nee e e e e e en e e e ne e s b e e reeneenesnneenes 75
CONfOrMANCE FEQUITEIMIENES ........eeieeesteesteeieeteseesee st e steesteeteesteessessaesaeesseesseenseaneesssesseensennsesssessenssenssns 75
(O I O] 210 7= 10 1S PSS 76
CONfOIrMANCE FEOUITEIMENTS .....veeeueetereeeete sttt sttt s et e bttt se s sb bbb e e bt s e e e e bt b e e b e b e e b s eneenes 76
Test case 1: ISO/IEC14443-3 Type A, no administrative command ...........cceoevereenenenenenenese e 76
JLIL=:S =TS ot 1o o SRS 76

F TR = I o g [ Ko 0P 76

TESE PrOCEAUIE ...ttt bbbt b e bbbt b e s b et bt b et et n et e b e st be b 76

CLT Frame INTEIPrEtalioN........c..eeueieeieeseesieeiteseesteesteeteetesseesaaesaeesreesseesesseesseasseenseensensensseessensseensesnsesnes 77
CLT frameswith Type A aigned DATA_FIELD .....covoi oottt 77
CONfOrMANCE FEQUITEIMIENES. ... e veeeeeeeeeeteesteeteeee e steseeseesseasseeseesseestesseesseesseesseesseensessensseenseenseans 77
Handling of DATA_FIELD DY the CLF ..ot s 77
CONfOrMANCE FEQUITEIMIENES. ... ecuveieeeeeeeeteesteetee e eteseeseeseesseesseeseenseessesseesseesseesseesseensesseesseenseensenns 77
Handling of ADMIN_FIELD .....cc.ooiiiiiiseee ettt st ene b nee 78

(O I = @ @ I 1 N1 () I 78
CL_PROTO _INF(F) ettt ettt e e eestesseeseesae e enteseesbesaesaesseeneenseneens 79
CL_GOTO_INIT and CL_GOTO HALT ..ottt sttt st sne e eneeneens 80

CLT PrOtOCOI RUIES ...ttt sttt e a et e st e stesee st e s aeene e e e tesseseesneeneeneeneeneas 80
RUIES FOr the CLI ...ttt ettt st ee et s et e e e e e sesbesaeeseeneenseneens 80
CONfOrMANCE FEQUITEIMIENES. ... ecveeeeeeeeeeteesteeteeeetesteseeseesseesseeseesseestesseesseesseesseesseensesseesseenseensenns 80

RUIES TOr TNE UTCC ...t e b ettt e et et eb e bt e he e e e e e besbeeb e s e enneneen 80
TimMiNG AN PEITOMMANCE .....c.veeieeseece et s et e e e e e s tessaesaeesaeesseenseereesseenseenteenseensensensrens 80
SHDLC Data tranSmiSSiON MOGE. ........cccueiueruirieriietieeeeeie sttt sre st ee e ss st sbe bt sbe e sse e e besbeseesbesaeeneeneennes 80
CLF processing delay when receiving data over an RF-IinK..........ccooveiiicnie e 80

ETSI



Release 9 8 ETSI TS 102 694-1 vV9.2.0 (2013-04)

59.1.1.1 CONfOrMANCE FEQUITEIMIENES. ... ecuveeeeeeeeeeteesteeteeteetestesaeseesseesseeseesseessesseessessseesseesseensessensseenseensenns 80
5.9.1.2 CLF processing delay when sending dataover an RF-IinK ...........cccoviriieieice e 8l
59.1.2.1 CONfOrMANCE FEQUITEIMIENES. ... ecveeeeeeeeeeteesteetee e e testeseeseesseesseeseesseestesseesseesseesseesseensesseesseenseensenns 81
5.9.1.2.2 Test case 1: Transceiving non-chained data over RF in Card Emulation..........ccccceeveevececcievnenen, 8l
5.9.2 CLT datatransmission mode for ISO/IEC 14443-3 TYPE A ..o cveeeee e e see e este e sseestee e sae e e e 82
5.9.2.1 CLF processing delay (three SUDCIAUSES) .......ocveiieieerece e 82
59211 COoNfOrMANCE FEOUITEMENES. ......eteueetertee ettt ettt ettt st b bbbt bt b et ne et b et s 82
59212 Test case 1: CLF processing time - Type A aligned communication, with RF response. ................ 83
59213 Test case 2: CLF processing time, N0 RF FESPONSE ........ocviiiiiriiirierieie et 84
5922 Timing value for the CLF processing delay (Request Guard Time) ........cceerereereenieeneeieesieeeeseens 85
59221 COoNfOrMANCE FEOUITEMENTS. ......eteueetereeeetertei ettt ettt sttt b et b bbb et ne et b et 85
5.9.2.2.2 Test case 1. CLF processing time, Request Guard Time from IDLE state - Type A state

LU0 LT o] o TSSO PUU PP PRUSOTP 86
5.9.2.2.3 Test casey: CLF processing time, Request Guard Time from HALT state- Type A state

LU0 L] o OSSP PP PP PRUSOTP 87
5.9.3 CLT datatransmission mode for ISO/IEC 18092 212 kbps/424 kbps passive mode..........cccceveveeveesnne, 88
Annex A: Yo o SR 89
Annex B (informative): Core gpecification version inforMation ...........coceeevenereneneseeseeeseseseneens 90
Annex C (informative): ChangE NISLONY ..o 91
L 11 (TSP OPT PR PRTORPRPROTN 93

ETSI



Release 9 9 ETSI TS 102 694-1 vV9.2.0 (2013-04)

Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards', which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web

server (http://ipr.etsi.org).
Pursuant to the ETSI IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee

can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETS| Web
server) which are, or may be, or may become, essential to the present document.

Foreword
This Technical Specification (TS) has been produced by ETSI Technical Committee Smart Card Platform (SCP).

The contents of the present document are subject to continuing work within TC SCP and may change following formal
TC SCP approval. If TC SCP modifies the contents of the present document, it will then be republished by ETSI with
an identifying change of release date and an increase in version number as follows:

Version x.y.z
where;!
x  thefirst digit:
0  early working draft;
1  presented to TC SCP for information;
2  presented to TC SCP for approval;
3 or greater indicates TC SCP approved document under change control.

y  thesecond digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z  thethird digit isincremented when editorial only changes have been incorporated in the document.

The present document is part 1 of a multi-part deliverable covering the Test specification for the Single Wire
Protocol (SWP) interface, as identified below:

Part 1: " Terminal features';

Part 2:  "UICC features'.

Introduction

The present document defines test cases for the terminal relating to Single Wire Protocol (SWP). SWP isthe
communication interface between the UICC and a contactless frontend (CLF) as specified in TS 102 613 [1].

The aim of the present document isto ensure interoperability between the terminal and the UICC independently of the
respective manufacturer, card issuer or operator.
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1 Scope

The present document covers the minimum characteristics which are considered necessary for the terminal in order to
provide complianceto TS 102 613 [1].

The present document specifies the test cases for:
e thephysica layer of theinterface CLF - UICC;
e theelectrical interface of the CLF;
e theinitial communication establishment CLF - UICC;
e thedatalink layer.

Test cases for the UICC relating to TS 102 613 [1] and test cases for the host controller interface (HCI) covering both
terminal and UICC are out of scope of this document.

2 References

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
reference document (including any amendments) applies.

. In the case of areference to a TC SCP document, a non specific reference implicitly refers to the latest version
of that document in the same Release as the present document.

Referenced documents which are not found to be publicly available in the expected location might be found at
http://docbox.etsi.org/Reference.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication ETSI cannot guarantee
their long term validity.

2.1 Normative references

The following referenced documents are necessary for the application of the present document.

[1] ETSI TS 102 613: "Smart Cards; UICC - Contactless Front-end (CLF) Interface; Part 1: Physical
and datalink layer characteristics'.

[2] ETSI TS 102 221: "Smart Cards; UICC-Terminal interface; Physical and logical characteristics'.

[3] ETSI TS 102 600: "Smart Cards; UICC-Terminal interface; Characteristics of the USB interface”.

[4] ETSI TS 102 622: "Smart Cards; UICC - Contactless Front-end (CLF) Interface; Host Controller

Interface (HCI)".

[5] I SO/IEC 14443-3: "ldentification cards -- Contactless integrated circuit cards -- Proximity cards --
Part 3: Initialization and anticollision".

[6] ISO/IEC 14443-4: "ldentification cards -- Contactless integrated circuit cards -- Proximity cards --
Part 4: Transmission protocol”.

[7] I SO/IEC 9646-7: "Information technology -- Open Systems | nterconnection -- Conformance
testing methodology and framework -- Part 7: Implementation Conformance Statements'.

[8] I SO/IEC 18092: "Information technology -- Telecommunications and information exchange
between systems -- Near Field Communication -- Interface and Protocol (NFCIP-1)".
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[9] ISO/IEC 13239: "Information technology -- Telecommunications and information exchange
between systems -- High-level datalink control (HDLC) procedures’.

[10] | SO/IEC 14443-2: "l dentification cards -- Contactless integrated circuit cards -- Proximity cards --
Part 2: Radio frequency power and signal interface".

2.2 Informative references

The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area.

Not applicable.

3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions apply given in TS 102 613 [1] and the following
apply:

corrupted frame: SWP frame which is well-formed with respect to the MAC layer, with the exception that the CRC16
in the frame does not match with the CRC16 result calculated over the payload

NOTE: Thisframe hasat least 1 byte payload. Used by the TE to represent the situation where the DUT receives
a corrupted frame (unless otherwise specified).

nomenclature used for testsinvolving SHDLC LLC:
For SHDL C link establishment, following definitions apply:
J ES transmits RSET:
- RSET(): RSET frame without payload.
- RSET(Ws=w): RSET frame with one byte payload.

- RSET(Ws=w, SREJ=S): RSET frame with two bytes payload. For the endpoint capabilities byte,
SREJ=0 represents the value 0x00, SREJ=1 represents the value 0x01.

o ES receives RSET:
- RSET: RSET frame with any valid payload.
- RSET(): RSET frame without payload.
- RSET(Ws=w): RSET frame with one byte payload.

- RSET(Ws=w, SREJ=S): RSET frame with two bytes payload. For the endpoint capabilities byte,
SREJ=0 represents the value 0x00, SREJ=1 represents the value 0x01.

For every calculation on NSO_T, NSO_S or NR in the test procedures use modulo 8.

non-occurrence RQ: RQ which has been extracted from TS 102 613 [1], but which indicates a situation which should
never occur

NOTE: The consequenceisthat such RQs can not be explicitly tested.
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representative SWP frame exchange procedur e: sequence of SWP frames exchanged between TE and DUT

NOTE: Used by the TE to cause SWP communication traffic where needed in test procedures. This sequence
shall provide the following characteristics, unless otherwise specified or more precisely stated in test
procedures:

L] Amount of data exchanged between TE and DUT at least 500 byte (with respect to the MAC layer),
valid for both directions.

L] Some half-duplex SWP communication.

" Some full-duplex SWP communication.

L] Frame transmission started by the TE whilethe DUT yet sends a frame.

" Exchanged data shall enforce occurrence of some bit stuffing in both directions.

L] Some variation of frame length sent from the TE.

The DUT provider shall provide sufficient information to allow this procedure to be defined.
representative USB frame exchange procedure: sequence of USB frames exchanged between TE and DUT

NOTE: Used by the TE to cause USB communication traffic where needed in test procedures.

user: describes any logical or physical entity which controls the test equipment in away that it is able to trigger
activities of the DUT

3.2 Symbols

For the purposes of the present document, the symbols given in TS 102 613 [1] and the following apply:

The characters x, y, z represent any values for the current test, unless otherwise specified

3.3 Abbreviations

For the purposes of the present document, the abbreviations given in TS 102 613 [1] and the following apply:

(VsIM Universal Subscriber Identity Module

ACT ACTivation protocol

CLF ContactL ess Frontend

CLT ContactLess Tunnelling

CRC Cyclic Redundancy Code

DUT Device under test

ES SHDLC endpoint of test equipment (i.e. the UICC simulator)
FFS For further study

FSC Frame Size for proximity Card

HCI Host Controller Interface

HCP Host Controller Protocol

LLC Logical Link Control

NAA Network Access Application

NR Number of next information frame to Receive
NS Number of next information frame to Send
PCD Proximity Coupling Device

RQ Conformance requirement

SHDLC Simplified High Level Data Link Control
SWIO Single Wire protocol |nput/Output

SWP Single Wire Protocol

T Terminal, i.e. the DUT (shortcut used only in test procedure tables)
TE Test equipment

WS Window Size
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3.4 Formats

34.1 Format of the table of optional features

The columnsin table 4.1 have the following meaning:

Column Meaning

Option: The optional feature supported or not by the implementation.

Status: See clause 3.4.3 'Status and Notations'

Support: The support columns are to be filled in by the supplier of the implementation. The following common
notations, defined in ISO/IEC 9646-7 [7], are used for the support column in table 4.1.
Yory supported by the implementation.
Norn not supported by the implementation.
N/A, nfaor- no answer required (allowed only if the status is N/A, directly or after evaluation of a

conditional status).
Mnemonic: The mnemonic column contains mnemonic identifiers for each item.

3.4.2 Format of the applicability table

The applicability of every test intable 4.2 a) isformally expressed by the use of Boolean expression defined in the
following clause.

The columnsin table 4.2 have the following meaning:

Column Meaning

Test case: The "Test case" column gives a reference to the test case number(s) detailed in the present document
and required to validate the implementation of the corresponding item in the "Description" column

Description: In the "Description" column a short non-exhaustive description of the requirement is found.

Release: The "Release" column gives the Release applicable and onwards, for the item in the "Description"
column

Execution The usage of the "Execution requirements” column is described in clause 4.5.2.

requirements

Rel-x For a given Release, the corresponding "Rel-x Terminal" column lists the tests required for a Terminal to

Terminal: be declared compliant to this Release.

Support: The "Support" column is blank in the proforma, and is to be completed by the manufacturer in respect of
each particular requirement to indicate the choices, which have been made in the implementation.

3.4.3 Status and Notations

The"Rel-x Termina" columns show the status of the entries as follows:

The following notations, defined in ISO/IEC 9646-7 [7], are used for the status column:

M mandatory - the capability is required to be supported.

0] optional - the capability may be supported or not.

N/A not applicable - in the given context, it isimpossible to use the capability.

X prohibited (excluded) - thereis arequirement not to use this capability in the given context.

Q. qualified optional - for mutually exclusive or selectable options from a set. "i" is an integer which

identifies an unique group of related optional items and the logic of their selection which is
defined immediately following the table.

Ci conditional - the requirement on the capability ("M", "O", "X" or "N/A") depends on the support
of other optional or conditional items. "i" is an integer identifying an unique conditional status
expression which is defined immediately following the table. For nested conditional expressions,
thesyntax "IF ... THEN (IF ... THEN ... ELSE...) ELSE ..." isto be used to avoid ambiguities.
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Referencesto items

For each possible item answer (answer in the support column) there exists a unique reference, used, for example, in the
conditional expressions. It is defined as the table identifier, followed by a solidus character "/*, followed by the item
number in the table. If there is more than one support column in atable, the columns are to be discriminated by letters
(a b, etc.), respectively.

EXAMPLE: A.1/4 isthe reference to the answer of item 4 in table A.1.
4 Test environment
4.1 Table of optional features

The supplier of the implementation shall state the support of possible optionsin table 4.1. See clause 3.4 for the format
of table 4.1.

Table 4.1: Options

ltem Option Status | Support Mnemonic
1 Class B 0o O _CLASS B
2 Class C full power mode ©) O CLASS C FULL
3 Class C low power mode ©) O CLASS C LOW
4 Extended bit durations ©] O_EXTENDED_T
5 SREJ supported 0] O _SREJ
6 Terminal supports DEACTIVATED followed (0] O_DEAC_SUBACT_FULL
by subsequent SWP interface activation in full
power mode
7 Window size of 3 0 O WS 3
8 Window size of 4 (see note) 0] O WS 4
9 [HCI as per TS 102 622 [4] 0 O 102 622
10 |CLT, ISO/IEC 14443-3 [5] Type A 0 O CLT A
11 |CLT, ISO/IEC 18092 [8] O O _CLT F
12 Void
13  |Void
14 |USB as per TS 102 600 [3] O 0_102_600
15 Void
16 |Terminal can be switched from full power (0] O_FULL_TO_LOW
mode directly to low power mode without
disconnecting the antenna or removing the
power supply.
17 |Terminal can be switched from low power (0] O_LOW_TO_FULL
mode with the power supply connected
directly to full power mode without
disconnecting the antenna.
18 Card Emulation, ISO/IEC 14443-4 [6] type A 0] O CE A
19 |Card Emulation, ISO/IEC 14443-4 [6] type B (0] O CE B
NOTE: If the terminal supports O WS 4, then it also shall support O WS_3.
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4.2 Applicability table

Table 4.2 &) specifies the applicability of each test case to the device under test. See clause 3.4 for the format of table 4.2 @).

Table 4.2 a): Applicability of tests

Test case Description Release | Execution Rel-7 Rel-8 Rel-9 Support
requirements | Terminal |Terminal |Terminal
System architecture tests
(Test cases for this clause are FFS)
Physical characteristics tests
5.3.2.2.2  |activation of SWP additionally to other interface Rel-7 Ccoo1 coo1 Ccoo1
5.3.2.2.3 |activation of SWP in low power mode Rel-7 C002 C002 C002
5.3.2.3.2 |SWHP initial activation in full power mode - normal procedure Rel-7 Ccoo1 Ccoo1 Ccoo1
5.3.2.3.3  |SWP Initial activation - no resume Rel-7 M M M
5.3.2.3.4 |SWHP initial activation in full power mode - corrupted ACT_SYNC frame (repeat the last | Rel-7 C001 Cco01 C001
frame)
5.3.2.3.5 |SWP initial activation in full power mode - no ACT_SYNC frame (repeat the last frame) | Rel-7 coo1 coo1 Ccoo1
5.3.2.3.6  |SWHP initial activation failed in full power mode - corrupted ACT_SYNC frame (multiple) | Rel-7 Co01 C001 Co01
5.3.2.3.7 |SWHP initial activation failed in full power mode - no ACT_SYNC frame (multiple) Rel-7 C001 C001 Co001
5.3.2.3.8 |SWP Initial activation in full power mode - corrupted ACT_READY frame (repeat last Rel-7 C001 Co01 C001
frame)
5.3.2.3.9 |SWP Initial activation in full power mode - no ACT_READY frame (repeat last frame) Rel-7 coo1 Ccoo1 coo1
5.3.2.3.10 |SWHP initial activation failed in full power mode - corrupted ACT_READY frame Rel-7 C001 Co01 C001
(multiple)
5.3.2.3.11 |SWP initial activation failed in full power mode - no ACT_READY frame (multiple) Rel-7 Co001 C001 Co001
5.3.2.3.12 |SWP initial activation in low power mode Rel-7 C002 C002 C002
5.3.2.3.13 |SWHP initial activation in low power mode - corrupted ACT_SYNC frame (repeat the Rel-7 C002 C002 C002
last frame)
5.3.2.3.14 |SWHP initial activation in low power mode - no ACT_SYNC frame (repeat the last Rel-7 Co002 C002 Co002
frame)
5.3.2.3.15 |SWP initial activation failed in low power mode - corrupted ACT_SYNC frame Rel-7 C002 C002 C002
(multiple)
5.3.2.3.16 |SWHP initial activation failed in low power mode - no ACT_SYNC frame (multiple) Rel-7 C002 C002 C002
5.3.2.3.17 |SWP subsequent activation in full power mode Rel-7 CO001 AND | CO001 Ccoo1
C006 AND AND
C006 C006
5.3.2.3.19 |SWP initial activation in full power mode - send ACT frames in wrong order, Rel-7 C001 Cco01 C001
ACT_READY frame after activation (repeat the last frame)
Electrical characteristics tests
5.4.1.3.2 |current provided in low power mode, no spikes Rel-7 C002 C002 C002
5.4.1.3.3 |current provided in low power mode, with spikes Rel-7 C002 C002 C002
5.4.1.4.2 |communication with S2 variation in full power mode Rel-7 C001 Co001 C001
5.4.1.4.3 |communication with S2 variation in low power mode Rel-7 C002 C002 C002
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Test case Description Release | Execution Rel-7 Rel-8 Rel-9 Support
requirements | Terminal |Terminal |Terminal
5.4.1.5.2.2 |communication with S2 variation in full power mode Rel-7 C001 Co001 C001
5.4.1.5.2.3 |communication with S2 variation in low power mode Rel-7 C002 C002 C002
Physical transmission layer tests
55.12 S1 waveforms, default bit duration Rel-7 M M M
5.5.1.3 S1 waveforms, extended bit durations Rel-7 C013 C013 C013
5.5.3.2 SWP states and transitions, communication Rel-7 M M
5.5.4.2 power provided in full power mode, SWP Rel-7 C001 Co001 C001
5.5.4.3 switching from full to low power mode Rel-7 C110 C110 C110
5544 switching from low to full power mode Rel-7 Cl11 Cl1i1 Cl11
Data link layer tests
5.6.2.2.2 |interpretation of incorrectly formed frames - SHDLC RSET frames Rel-7 M M M
5.6.2.2.3 |interpretation of incorrectly formed frames - SHDLC I-frames Rel-7 M M M
5.6.2.3.2 |behavior of CLF with bit stuffing in frame Rel-7 M M M
5.6.3.2.2 |ignore ACT LLC frame reception after the SHDLC link establishment Rel-7 M M M
5.6.3.2.3 |ignore ACT LLC frame reception in CLT session Rel-7 C011 C011 C011
5.6.3.2.5 |closing condition of CLT session whereas SHDLC link has been established before Rel-7 Co011 Co11 Co011
CLT session
5.6.4.2.2 |not matching SYNC_ID verification in low power mode Rel-7 C002 C002 C002
AND AND AND
C008 C008 C008
AND AND AND

SHDLC LLC definition tests

5.7.1.2 data passed up to the next layer Rel-7 C009 C009 C009

5.7.13 error management - corrupted I-frame Rel-7 M M M

5.7.1.4 error management - corrupted RR frame Rel-7 TR1 M M M

5.7.6.4.2 |initial state at link reset - reset by the UICC Rel-7 TR1 M M M

5.7.7.3.2 _ |link establishment by the UICC Rel-7 M M M

5.7.7.3.3 |Link establishment and connection time out Rel-7 M M M

5.7.7.3.4 |requesting unsupported window size and/or SREJ support - link establishment by Rel-7 c107 c1o7 Cc107

uiCcC

5.7.7.3.5 |forcing lower window size and SREJ not used - link establishment by the T Rel-7 C108 C108 C108

5.7.7.3.6  |discard buffered frames on link re-establishment Rel-7 C102 C102 C102

5.7.7.5.2 |l-frame transmission Rel-7 TR2/TR1 M M M
(see note)

5.7.7.5.3 |l-frame reception - single I-Frame reception Rel-7 |TR2/TR1 (see M M M

note)
5.7.7.5.4 |I-frame reception - multiple I-Frame reception Rel-7 |TR2/TR1 (see M M M
note)

5.7.7.6.2 |REJ transmission - multiple I-frames received Rel-7 Cl01 C101 Cl01

5.7.7.6.3 |REJ reception Rel-7 TR2/TR1 M M M
(see note)

5.7.7.7.2 |retransmission of multiple frames Rel-7 TR2/TR1 M M M
(see note)
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Test case Description Release | Execution Rel-7 Rel-8 Rel-9 Support
requirements | Terminal |Terminal |Terminal
5.7.7.8.2 |RNR reception Rel-7 TR2/TR1 M M M
(see note)
5.7.7.8.3 |Empty I-frame transmission Rel-7 TR1 M M M
5.7.7.9.2 |SREJ transmission Rel-7 C102 C102 C102
5.7.7.9.4 |SREJ reception Rel-7 TR2/TR1 C102 C102 C102
(see note)
CLT LLC definition tests
5.8.5.2 ISO/IEC 14443-3 [5] Type A, no administrative command Rel-7 TR1 C008 Co008 C008
5.8.6.3.1.2 |opening a CLT session with CL_PROTO_INF(A) Rel-7 TR1 C008 C008 C008
Timing and performance tests
5.9.1.2.2 |Transceiving non-chained data over RF in Card Emulation Rel-7 TR2 N/A N/A Cl12
5.9.2.1.2 |CLF processing time - Type A aligned communication, with RF response Rel-7 TR1 C008 C008 C008
5.9.2.1.3 |CLF processing time, no RF response Rel-7 TR1 C008 C008 C008
5.9.2.2.2 |CLF processing time, Request Guard Time from IDLE state - Type A state transition Rel-7 TR1 C008 C008 C008
5.9.2.2.3 |CLF processing time, Request Guard Time from HALT state - Type A state transition Rel-7 TR1 C008 C008 C008

NOTE: The test case shall be executed with TR2 if available, otherwise TR1 shall be used.
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Table 4.2 b): Conditional items referenced by table 4.2 a)
Conditional item Condition
C001 IF (O_CLASS_B OR O_CLASS_C_FULL) THEN M ELSE N/A
C002 IF O_CLASS_C_LOW THEN M ELSE N/A
C003 Void
C004 Void
C005 IF O_102_600 THEN M ELSE N/A
C006 IF O_DEAC_SUBACT_FULL THEN M ELSE N/A
coo7 Void
C008 IFO _CLT_ATHEN M ELSE N/A
C009 IF O_102_622 THEN M ELSE N/A
Cco10 Void
C011 IFO _CLT_AORCLT _FTHEN M ELSE N/A
C012 Void
C013 IF O_EXTENDED_T THEN M ELSE N/A
C101 IFO_ WS 3 THEN M ELSE N/A
C102 IF O_SREJ THEN M ELSE N/A
C103 Void
C104 Void
C105 Void
C106 IF O_SREJAND O_WS_3 THEN M ELSE N/A
c1o07 IF NOT (O_SREJ AND O_WS_4) THEN M ELSE N/A
Cc108 IFO_WS_3 OR O_SREJTHEN M ELSE N/A
C109 Void
C110 IF (O_CLASS C LOW AND (O_CLASS BOR O _CLASS C FULL)) AND O FULL TO_LOW THEN M ELSE N/A
C111 IF (O_CLASS_C_LOW AND (O_CLASS BOR O_CLASS C_FULL)) AND O_LOW_TO_FULL THEN M ELSE N/A
Cl112 IF(O_CE_A OR O_CE_B)THEN M ELSE N/A
Table 4.2 c): Execution requirements referenced by table 4.2 a)
Execution Description

requirement

TR1 HClI is used if available

TR2 If the terminal supports HCI-based Card Emulation using the UICC for either technology A or B, a PCD (ISO/IEC 14443-4 [6] compliant) shall be used.

The details for setting up the execution requirements are specified in clause 4.4.4.
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4.3 Information provided by the device supplier

Some test cases require that the test equipment triggers the terminal to perform further communication over SHDLC or
CLT after performing an SWP activation.

Some other test cases require the modification of the power supply during the test execution.

The device supplier shall provide enough information to allow thisto be carried out.

SHDL C timings measurements require the following information.

ltem Description Presence/Value | Status Mnemonic
1 |[Frame size used by the CLF in Card Emulation for technology C V_FRAME_SIZE_CEA
A (FSC parameter defined in ISO/IEC 14443-4 [6])
2 |Frame size used by the CLF in Card Emulation for technology C V_FRAME_SIZE_CEB
B
(Max_Frame_Size in Protocol Info, as defined in
ISO/IEC 14443-3 [5])

NOTE: Conditional values shall be provided if the corresponding option is supported in the table 4.1.

4.4 Test equipment

The test equipment shall provide a UICC simulator which is connected to the DUT during test procedure execution,
unless otherwise specified.

With respect to the Terminal and CLF, the UICC simulator shall act asavalid UICC according to TS 102 613 [1],

TS 102 221 [2], and TS 102 600 [3] (if thisinterfaceis present at the UICC), unless otherwise specified. In particular,
during test procedure execution, the UICC simulator shall respect the electrical and signalling conditions for all UICC
contacts within the limits given by TS 102 613 [1], TS 102 221 [2] and TS 102 600 [3]). The accuracy of the UICC
simulator's settings shall be taken into account when ensuring this.

For some test cases, usage of a PCD isrequired. The detailed requirements are specified in the individual test casesin
addition to the requirements in the current clause. In particular the test equipment shall provide a trigger mechanism
based on a PCD, for performing test cases with terminal activation in low power mode. The registry definitionsin
clause 4.4.4.2 for RF type A and RF type B shall be used when initialising the terminal in full power mode.

The test equipment shall ensure that a matching SYNC _ID is used during test case execution, unless otherwise
specified.

Some test cases might require the presence of an upper layer, such as HCI (as specified in TS 102 622 [4]). The test
equipment shall provide this layer if required. Any HCI session initialization shall comply to the procedure defined in
TS 102 622 [4]. If message fragmentation is used, all HCP packets, with the possible exception of the last packet, shall
contain the maximum amount of data possible for HCP packets. Additionally, some test cases might require the
presence of an NAA (e.g. (U)SIM), which shall be provided by the test equipment.

NOTE: Theimplementation of the terminal may imply certain activities or settings on the HCI layer. This should
be taken into account when testing the SWP interface (e.g. activity after initialization, already open pipes,
etc.).

4.4.1 Measurement / setting uncertainties

The following accuracy applies for measurement and setting of electrical parameter for the test equipment.
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Parameter Tolerance Remark
Vcc +50 mV
Vo +15 mV
VoL
T +25 ns
tr, tf +5 ns, if tr/f < 100 ns
+10 ns, if tr/f > 100 ns
(see note)
Ts1_HicH v +20 ps
P3 +100 ns
P4 +1 us
T2, T3 +100 ps
TCLF,shdlc,receive, +10 ps
TCLF,shdIc,transmit,
TCLF,delay
NOTE: In the present document, the validation of rise/fall times against the minimum
allowed value (5 ns) shall not be carried out by the test equipment.

Table 4.3 b): Setting uncertainty

Parameter Tolerance Remark
lec +0,1 mA
Iy +25 PA
I, +5 JA
Spike duration +25ns
(see clause 5.4.1.3.3)
UICC processing time for CLT +5 ps

For settings which specify the maximum or minimum allowed values according to TS 102 613 [1], the requirements of
table 4.3 b) are modified as follows:

o For setting avalue X which is a minimum allowed value according to TS 102 613 [1], the test equipment shall
set the nearest available value which is guaranteed to not be smaller than X, within the setting uncertainty of
the test equipment.

. For setting avalue X which is a maximum allowed value according to TS 102 613 [1], the test equipment shall
et the nearest available value which is guaranteed to not be larger than X, within the setting uncertainty of the
test equipment.

For example, when setting avalue for |, (where the allowed values are from 600 pA to 1 000 pA) and when the
accuracy of the test equipment is 20 pA:

. If avalue of 600 YA isrequired, the test equipment shall set a value of 620 pA.

. If avalue of 1 000 pA isrequired, the test equipment shall set a value of 980 pA.

4.4.2 Default conditions for DUT operation

Unless otherwise specified, the test equipment shall apply the default conditions described in the following clauses
during test procedure execution.

4421
Void.

Temperature
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4422 TS 102 221 interface contacts (CLK, RST, I/0) and contact Vcc

Tables 4.4 and 4.5 give the electrical conditions that shall be applied by the UICC simulator to all contacts during atest
if not stated otherwise.

Table 4.4: Nominal test conditions on 3 V UICC-Terminal interface

Contacts Low level High level Max. capacitive load

C1 (vVCO) |=7.5mA

C2 (RST) | =-200 pA | = +20 pA 30 pF

C3 (CLK) | =-20 pA | =+20 pA 30 pF

C5 (GND)

C7 (1/0) 30 pF
Terminal input I=+1mA I =+20 pA
Terminal output I=-1mA | =+20 uA

Table 4.5: Nominal test conditions on 1,8 V UICC-Terminal interface

Contacts Low level High level Max. capacitive load
C1 (vCcC) I=5mA
C2 (RST) | =-200 pA | = +20 A 30 pF
C3 (CLK) | =-20 pA | = +20 pA 30 pF
C5 (GND)
C7 (1/0) 30 pF
Terminal input I=+1mA | =+20 pA
Terminal output I=-1mA | =+20 uA
4423 TS 102 600 interface contacts (IC_DP, IC_DM)
Void.
4.4.2.4 TS 102 613 interface contact (SWIO)

When activated, the UICC simulator shall maintain the characteristics on this contact in following range:
. S2 signal levels applied:
- State H between 650 LA and 950 A,
- State L between O pA and 15 pA.

Following each resume by the UICC simulator, the test equipment shall use the following S2 hit pattern:
"R|1|W | 1%t bit of SOF" unless otherwise specified (see clause 5.5.3 for the meaning of this pattern).

4.4.2.5 Status of UICC interfaces
The UICC simulator shall not attach on the TS 102 600 [3] interface.

4426 Characteristics of LLC's

4426.1 ACT LLC

ACT_SYNC frames sent by the UICC simulator during initial interface activation shall contain an
ACT_INFORMATION field, as specified in TS 102 613 [1].

ACT_READY frames sent by the UICC simulator during initial interface activation shall not contain an
ACT_INFORMATION field.

ACT frames sent by the UICC simulator during subsequent interface activation shall not contain an
ACT_INFORMATION field, as specified in TS 102 613 [1].
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4.4.2.6.2 SHDLC LLC
For SHDLC link establishment, the UICC simulator shall send RSET().

I-frames sent by the UICC simulator shall contain at least 1 byte and shall contain valid messages according to the
context of the upper layer, i.e. the contents of the |-frames shall not provoke error conditions in the upper layer of the
DUT.

If the upper layer isHCI according to TS 102 622 [4], then simultaneous fragmentation of HCI messages over more
than one pipe shall not be used.

4.4.2.6.3 CLT LLC

The following convention applies: For |SO/IEC 14443-3 [5] communication, the number of RF bytesin the test cases
include the CRC, but not the framing and parity bits (i.e. when referring "4 RF bytes', the resulting RF frame consists
of SOF, 4 bytes + 1 hit parity for each, EOF).

The test tool shall respond to CLT_A commands within 5 ms.

4.4.3 Minimum/maximum conditions for DUT operation
Void.

4.4.4 Execution requirements

Table 4.2, Applicability of tests, specifies trigger requirement (TRn) for several test cases, to trigger the DUT to
perform a particular operation in order to test a certain feature, since the core specification (TS 102 613 [1]) does not
provide a standardized mechanism to trigger that operation.

4441 Definition of TR1

The choice of the implementation for thistrigger requirement is left up to the test tool provider. However, asa
guideline, it is expected that the implementation only relies on the 2 interfaces available (SWP/HCI and RF) such that
the test tool can have afull control of the mechanism and does not require any user action.

4442 Definition of TR2

If the terminal supports HCI-based Card Emulation for either technology A or B, a Proximity Coupling Device (PCD,
ISO/IEC 14443-4 [6] compliant) shall be used to perform the trigger requirement TR2.

The test procedure shall be performed from ISO/IEC 14443-3 [5] ACTIVE state with the following parameters:

. For terminal supporting | SO/IEC 14443-3 [5] type A, the following registry entries shall apply for the RF gate
type A, TS 102 622 [4]:

- UID_REG ='0102 0304 (single UID).

- SAK ="20' (ISO/IEC 14443-4 [6] compliant).

- ATQA ='00000000 00000001'b (single UID, anti-collision bit).
- APPLICATION_DATA = null (no historical bytes).

- FWI, SFGI ='81' (SFGT =604 ps & FWT = 77,33 ms).

- CID_SUPPORT ="00' (default value, CID support not required).
- DATARATE_MAX ='000000' (106 kb/s only).

- MODE ="'02".
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. For terminal supporting | SO/IEC 14443-3 [5] type B the following registry entries shall apply for the RF gate
type B, TS 102 622 [4]:
- PUPI ='01 02 03 04'.
- AFI ='40'.
- ATQB is coded for the following values: PROTO_INFO ='70' & NUMBER_APLI =0-15.
- HIGHER_LAYER_RESPONSE = null (no bytes).
- MODE ="'02".

For both technologies, C-APDU size shall be adapted to each test case, to generate the right number of |-Frames on
SWP.

4.5 Test execution

45.1 Parameter variations

Unless otherwise specified, all tests shall be carried out once for each voltage class and power mode available in the
terminal in addition to the parameter variations specified individually for each test case.

45.2 Execution requirements

Table 4.2, Applicability of tests, specifies "execution requirements’ for several test cases.

An example of test requirementsis:

. The test case requires the DUT to perform a particular operation in order to test that feature, but the core
specification (TS 102 613 [1]) does not provide a standardized mechanism to trigger that operation to be
executed by the DUT.

The test requirements have been split into various categories, as indicated by table 4.2 ¢):

. Static requirements (SRx): information about, for example, particular parameters which can be used in the test
procedure execution.

. Trigger requirements (TRx): mechanisms for triggering the DUT to perform certain operations.
. Initial condition requirements (ICRx): information about how to establish initial condition states.

The DUT supplier should make every effort to provide appropriate information or mechanismsto allow these execution
requirements to be satisfied for the DUT.

It isrecognised that this might not always be possible. For example, if the configuration of the DUT does not allow for
the required state to be present; or if it is not possible to provide a particular trigger mechanism for the DUT. In these
cases, it is acceptable that the test case is not carried out. However, it should be recognised that the consequence is that
the particular feature will not be tested.

4.6 Pass criterion

A test shall only be considered as successful if the test procedure was carried out successfully under all parameter
variations with the DUT respecting all conformance reguirements referenced in the test procedure.

NOTE: Within the test procedures, the RQs are referenced in the step where they are observable. In some cases,
thisis different from the step where they occur with respect to the DUT.
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5

5.1

Test cases

Principle of the Single Wire Protocol

Reference: TS 102 613 [1], clause 4.

There are no conformance requirements for the terminal for the referenced clause.

5.2

5.2.1

System architecture

General overview

Reference: TS 102 613 [1], clause 5.1.

There are no conformance requirements for the terminal for the referenced clause.

5.2.2

TS 102 221 support

5.2.2.1 Conformance requirements

Reference: TS 102 613 [1], clause 5.2.

RQ1 |A terminal supporting SWP shall remain compliant with TS 102 221 [2].

NOTE: The validation of RQ1 is out of scope of the present document. Compliancy to RQ1 can be verified by

running testcases described in other related test specifications.

5.2.3

Configurations

5.23.1 Conformance requirements

Reference: TS 102 613 [1], clause 5.3.

RQ1

The terminal shall indicate the support of SWP interface in the terminal capability as defined in TS 102 221 [2].

RQ2 [If the SWP interface is activated while a session on TS 102 600 [3] interface is in progress, actions on the SWP
interface shall not disturb the terminal-UICC exchange on the TS 102 600 [3] interface.
RQ3 |If the SWP interface is activated while a session on the TS 102 600 [3] interface is in progress actions on the

TS 102 600 [3] interface shall not disturb the terminal-UICC exchange on the SWP interface.

RQ4

If the SWP interface is activated while a session on the TS 102 221 [2] interface is in progress actions on the
SWP interface shall not disturb the terminal-UICC exchange on the TS 102 221 [2] interface.

RQ5

If the SWP interface is activated while a session on the TS 102 221 [2] interface is in progress actions on the
TS 102 221 [2] interface shall not disturb the terminal-UICC exchange on the SWP interface.

NOTE:

Development of test cases for RQ1to RQ5 is FFS.
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524 Interaction with other interfaces

5.24.1 Conformance requirements

Reference: TS 102 613 [1], clause 5.4.

RQ1 |Signaling on a contact assigned to one interface shall not affect the state of other contacts assigned to
another interface. This also applies to the activation sequence of the UICC.
RQ2 |Operation of the SWP interface after activation shall be independent from operation of other interfaces
(e.g. the TS 102 221 [2] or TS 102 600 [3] interface) that may be implemented on the UICC.
RQ3 |A logical reset signaling on the data link layer (SHDLC RSET) over the SWP interface shall not affect any
of the other interfaces.

RQ4 |Activation and deactivation of SWP interface shall not affect any of the other interfaces.
NOTE: Test cases for these requirements will not be provided, as independency of the interfaces cannot be

ensured.

5.3 Physical characteristics

5.3.1 Temperature range for card operations

5.3.1.1 Conformance requirements
Reference: TS 102 613 [1], clause 6.1.

There are no conformance requirements for the terminal for the referenced clause.

5.3.2 Contacts
5321 Provision of contacts

5.3.2.1.1 Conformance requirements
Reference: TS 102 613 [1], clause 6.2.1.

All conformance requirements for the referenced clause are included in clause 5.3.2.2 of the present document.
5.3.2.2 Contact activation and deactivation

5.3.2.2.1 Conformance requirements

Reference: TS 102 613 [1], clause 6.2.1.

RQ101 |The terminal shall reuse the V. (contact C1) and Gnd (contact C5) provided in the UICC to provide

power supply.
RQ102 |The terminal shall use SWIO (contact C6) for data exchange (i.e. SWP) between UICC and the CLF.
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Reference: TS 102 613 [1], clause 6.2.3.1, RQ6 and RQ7 refersto clause 8.1 and RQ 7 refers also to clause 8.3.

RQ1 |The terminal shall connect, activate and deactivate contacts C2, C3 and C7 of the UICC in accordance with the
operating procedures specified in TS 102 221 [2].

RQ2 |The terminal shall connect, activate and deactivate contacts C4 and C8 in accordance with the operating
procedures specified in TS 102 600 [3].

RQ3 |The terminal shall activate the contact C1 (V) according to TS 102 221 [2].

RQ4 |As long as V. (Contact C1) is not activated, the terminal shall keep SWIO (contact C6) deactivated (S1 state L).

RQ5 |The terminal shall activate the V- (Contact C1) in order to activate SWP interface or another interface on the
UICC.

RQ6 |The terminal shall activate the SWIO (Contact C6) by setting the SWIO signal from state L to state H not sooner
than Tg; yen v after V. (Contact C1) activation, with a rise time of tr = 5 ns to 250 ns.

RQ7 |The terminal shall deactivate SWIO (contact C6) by setting SWP to the DEACTIVATED state with a fall time of
tf = 5 ns to 250 ns, that is by maintaining SWIO in state L for longer than deactivation time P4.

RQ8 |The terminal shall deactivate SWIO (contact C6) before or at the same time as deactivating V. (Contact C1).

5.3.2.2.2 Test case 1: activation of SWP additionally to other interfaces

5.3.2.2.2.1 Test execution

The test procedure shall only be executed in voltage class B, if available, and voltage class C, full power mode, if
available.

The test procedure shall be performed with the following parameters:
e  TheUICC indicating the support of the TS 102 600 [3] interface in the ATR, if sent.

. The UICC not indicating the support of the TS 102 600 [3] interfacein the ATR, if sent.

5.3.2.2.2.2 Initial conditions

. None of the UICC contacts is activated.

5.3.2.2.2.3 Test procedure
Step Direction Description RQ
1 User=>T Trigger the terminal to activate the UICC
Depending on the terminal capability and status one of the following shall
occur: RQ101
e Activate Vcc (contact C1), contacts C2, C3 and C7 for TS 102 221 [2] RQ1
interface activation and SWIO (contact C6) RQ2
5 TS UIce . Act.ivat.e Vcc (contact C1), contacts C4 and C8 for USB interface RQ3,
activation and SWIO (contact C6) RQ4,
e Activate Vce (contact C1), contacts C2, C3 and C7 for TS 102 221 [2] RQ5
interface activation followed by activation of contact C4 and C8 and RQ6
SWIO (contact C6)
e Activate Vcc (contact C1) and SWIO (contact C6)
3 UICC €«> T |Perform initial SWP interface activation RQ102
4 User> T Trigger the terminal to deactivate the UICC
. RQ7,
T > UICC Deactivate the UICC ROS
5.3.2.2.3 Test case 2: activation of SWP in low power mode
5.3.2.2.31 Test execution

The test procedure shall only be performed for voltage class C, low power mode.
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5.3.2.2.3.2 Initial conditions

. None of the UICC contactsis activated.

5.3.2.2.3.3 Test procedure
Step Direction Description RQ
1 User =T Trigger the terminal to activate contact V- and SWIO
RQ3,
2 T > UICC Activate Vcc (contact C1) RQ4,
RQ5
3 T > UICC Activate SWIO (contact C6) RQ6
4 UICC €->T |Perform initial SWP interface activation (see note)
5 User =T Trigger the terminal to deactivate contacts V- and SWIO
6 T > UICC Deactivate SWIO (contact C6) RQ7
7 T > UICC Deactivate Vcc (contact C1) RQ8
NOTE: The initial SWP interface activation is complete when UICC has sent the ACT_SYNC frame. There
could be more frames exchanged, but this is not a failure of the terminal.

5.3.23 Interface activation

5.3.2.3.1 Conformance requirements
Reference: TS 102 613 [1], clause 6.2.3 and subclauses.

The following conformance requirements apply to initial interface activation as specified in TS 102 613 [1],
clause 6.2.3.1; the requirements are also presented in a state diagram (see clause A.2).

RQ1 [In case the CLF does not detect a SWP resume by the UICC, the CLF shall deactivate SWIO (contact
C6).

RQ2 [In case the CLF detects a SWP resume by the UICC, the CLF shall put SWP into ACTIVATED state.
RQ3 |[If the CLF has received a correct ACT_SYNC frame and the terminal provides low power mode, the CLF
shall consider the initial interface activation as being successful and shall not send further ACT frames.
RQ4 |If the CLF has received a correct ACT_SYNC frame and the terminal provides full power mode, the CLF
shall send an ACT_POWER_MODE frame with FR bit set to Oindicating full power mode.

RQ5 [When the CLF has received a corrupted frame or no frame the CLF shall request the UICC to repeat the
last ACT_SYNC frame by sending an ACT_POWER_MODE frame with FR bit set to 1 indicating the
terminal power mode.

RQ6 |If the CLF has received a correct ACT_SYNC frame in response to an ACT_POWER_MODE frame with
FR bit set to 1, it shall consider that the initial interface activation as being successful and shall not send
further ACT frames.

RQ7 |If the CLF has received a correct ACT_READY frame in the case that the CLF has previously correctly
received the first ACT_SYNC frame from the UICC, it shall consider the initial interface activation as being
successful and shall not send further ACT frames.

RQ8 |When the CLF has received a corrupted ACT frame in response to an ACT_POWER_MODE frame it shall
request the UICC to repeat the last ACT frame by sending an ACT_POWER_MODE frame with FR bit set
to 1 indicating the terminal power mode.

RQ9 |When the CLF has not received an ACT frame in response to the ACT_POWER_MODE frame it shall
request the UICC to repeat the last ACT frame by sending the ACT_POWER_MODE with FR bit set to 1
indicating the terminal power mode.

RQ10 |The CLF shall not send more than three ACT_POWER_MODE frames with the FR bit set to 1.

RQ11 |[If the interface activation was not successful the CLF shall assume that the UICC doesn't support SWP
and shall deactivate SWIO (contact C6).

RQ12 [The CLF shall treat a received ACT frame like a corrupted frame when it does not occur in the order
defined in the sequence above.

ETSI



Release 9 28 ETSI TS 102 694-1 vV9.2.0 (2013-04)

The following conformance requirements apply to subsequent interface activation as specified in TS 102 613 [1],
clause 6.2.3.2.

RQ13 |[The initial interface activation sequence as specified in RQ1 to RQ12 shall also be applied after the

transition of S1 to state H from the state DEACTIVATED.

RQ14 |[If the CLF has received a correct ACT_SYNC frame, the CLF shall immediately consider the subsequent

interface activation as being successful and shall not send further ACT frames.

NOTE: These RQs are not tested for low power mode, as it is not possible to trigger a subsequent activation
in low power mode.

The following conformance requirements apply to initial and/or subsequent interface activation as specified in
TS 102 613 [1], clause 6.2.3.3.

RQ15 |For initial interface activation, the CLF shall be able to detect an SWP resume by the UICC between 0 us

and 700 pus (TSLACLRES),).

RQ16 |[The CLF shall be able to detect UICC responses to ACT_POWER_MODE frames where the SWP

resume or wakeup sequence starts between 0 ps and 2000 ps (Tgy acT FrP)-

RQ17 |For subsequent interface activation the CLF shall be able to detect an SWP resume by the UICC

between O us and 500 s (Tg, acT RES D)-

NOTE: RQ17 is not tested for low power mode, as it is not possible to trigger a subsequent activation in low
power mode.

The following conformance requirements apply to initial and/or subsequent interface activation as specified in
TS 102 613[1], clause 6.2.3.4.

RQ18 |If the terminal operates the UICC in "low power mode" the terminal shall not activate the TS 102 221 [2]
interface.

RQ19 |[If the terminal has activated the UICC according to TS 102 221 [2], the terminal shall consider the
activation of the SWP interface as a selected application on the UICC.

NOTE:  Testing RQ19 is out of scope of the present document.

The following conformance requirements apply to subsequent interface activation as specified in TS 102 613 [1],
clause 8.1.

RQ20 |For a transition from DEACTIVATED state or for SWIO contact activation (preceeding the SWP

interface activation procedure), the terminal shall apply a rise time tr of the signal S1 in the range of 5

ns to 250 ns.

NOTE: This RQ is not tested for low power mode, as it is not possible to trigger a subsequent activation in low
power mode.

The following conformance regquirements are referenced to TS 102 613 [1], clause 9.3.1.

RQ21 |After the SWIO activation or after the transition of S1 to state H from DEACTIVATED state, the ACT LLC
shall be used by the CLF.

RQ22 |On receiving a corrupted SWP frame, the CLF shall use the error recovery procedure defined for LLC of
the last correctly received SWP frame.

RQ23 |Immediately after SWIO Activation or after the transition of S1 to state H from DEACTIVATED state, the
error handling of the ACT LLC shall apply.

Reference: TS 102 613 [1], clause 8.3.

RQ24 |For a transition from SWP DEACTIVATED state to any other SWP state, the terminal shall initiate the

subsequent interface activation sequence as per TS 102 613 [1].

NOTE: This RQ is not tested for low power mode, as it is not possible to trigger a subsequent activation in low
power mode.
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Reference: TS 102 613 [1], clause 9.4.

RQ25 |The ACT LPDU shall be structured according to TS 102 613 [1].

RQ26 |[The CLF shall set the INF bit to 0 in all ACT frames sent to the UICC.

RQ27 When the CLF indicates low power mode by sending a ACT_POWER_MODE frame then the
ACT_DATA_FIELD byte shall be set to '00'.

RO28 When the CLF indicates full power mode by sending a ACT_POWER_MODE frame then the
ACT_DATA_FIELD byte shall be set to '01".

RQ29 |RFU values for ACT_CTRL and ACT_DATA shall not be set by the CLF when transmitting frames.

Reference: TS 102 613 [1], clause 6.2.5.

RQ30 |When the terminal detects that the UICC does not support SWP, it shall keep SWIO in the deactivated
state (state L).

5.3.2.3.2 Test case 1: SWP initial activation in full power mode - normal procedure

5.3.2.3.2.1 Test execution

The test procedure shall only be executed in voltage class B, if available, and voltage class C, full power mode, if
available.

The test procedure shall be performed with variation in the parameters T, oot res v @d Tep acT Erp: N following
values and combinations:

* Tg act Res v between 10 psand 50 pis; Ty act prp Petween 1950 psand 2 000 pis.

* Ts acT Res v between 650 psand 700 ps; Ty act_prp between O psand 50 ps.

5.3.2.3.2.2 Initial conditions

. None of the UICC is activated.

5.3.2.3.2.3 Test procedure
Step Direction Description RQ
Trigger the terminal to activate V- and SWIO and to perform further
1 User>T communication over SHDLC or CLT (for example, by initiating a contactless
card emulation session as specified in TS 102 622 [4])

2 T > UICC Activate Vcc (contact C1)

3 T > UICC Activate SWIO (contact C6)

4 UICC->T Resume SWP

" RQ2,

5 T > UICC Send transition sequence RO15

6 uicC>T Send ACT_SYNC frame
RQ4,
RQ16,
RQ21,

7 T > UICC Send an ACT_POWER_MODE frame indicating full power mode with FR =0 | RQ25,
RQ26,
RQ28,
RQ29

8 UICC>T Respond with an ACT_READY frame

9 T > UICC Send RSET frame or send a CLT frame RQ7
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5.3.2.3.3 Test case 2: SWP Initial activation - no resume

5.3.2.3.31 Test execution
The test procedure shall be executed once for each of following parameters:

. There are no test case-specific parameters for thistest case.

5.3.2.3.3.2 Initial conditions

. None of the UICC simulator contacts is activated.

ETSI TS 102 694-1 vV9.2.0 (2013-04)

e  TheATR of the UICC simulator shall indicate that the TS 102 613 interface is not supported.

5.3.2.3.3.3 Test procedure
Step Direction Description RQ
1 User=> T Trigger the terminal to activate V., SWIO
2 T > UICC Activate Vcc (contact C1)
Activate SWIO (contact C6)
3 T > Ulce In the case of full power mode, if the terminal activates the TS 102 221 [2]
interface before activating SWIO, the test procedure shall be stopped, This is
not a failure of the terminal
4 UICC>T No SWP resume
. RQ1,
T > UICC Deactivate SWIO (contact C6) RO30
5.3.2.34 Test case 3: SWP initial activation in full power mode - corrupted ACT_SYNC
frame (repeat the last frame)
5.3.2.34.1 Test execution
The test procedure shall only be executed in voltage class B, if available, and voltage class C, full power mode, if
available.
5.3.2.34.2 Initial conditions

. None of the UICC contacts is activated.

5.3.2.34.3 Test procedure
Step Direction Description RQ
Trigger the terminal to activate V-, SWIO and to perform further
1 User>T communication over SHDLC or CLT (for example, by initiating a contactless
card emulation session as specified in TS 102 622 [4])
2 T > UICC Activate Vcc (contact C1)
3 T > UICC Activate SWIO (contact C6)
4 UICC =T Resume SWP
" RQ2,
5 T > UICC Send transition sequence RO15
6 UICC>T Send corrupted ACT_SYNC frame
RQ5,
7 T > UICC Send an ACT_POWER_MODE frame indicating full power mode with FR=1 RQ16,
RQ23
8 UICC>T Send ACT_SYNC frame
9 T > UICC Send RSET frame or send a CLT frame RQ6
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5.3.2.35 Test case 4: SWP initial activation in full power mode - no ACT_SYNC frame
(repeat the last frame)

5.3.2.35.1 Test execution

The test procedure shall only be executed in voltage class B, if available, and voltage class C, full power mode, if
available.

5.3.2.3.5.2 Initial conditions

. None of the UICC contacts is activated.

5.3.2.35.3 Test procedure
Step Direction Description RQ
Trigger the terminal to activate V-, SWIO and to perform further
1 User>T communication over SHDLC or CLT (for example, by initiating a contactless
card emulation session as specified in TS 102 622 [4])
2 T > UICC Activate Vcc (contact C1)
3 T > UICC Activate SWIO (contact C6)
4 UICC =T Resume SWP
iy RQ2,
5 T > UICC Send transition sequence RO15
6 UICC No frame (set S2 to state L within 4 idle bits)
7 T > UICC Send an ACT_POWER_MODE frame indicating full power mode with FR=1 RRng
8 UICC>T Send ACT_SYNC frame
9 T > UICC Send RSET frame or send a CLT frame RQ6
5.3.2.3.6 Test case 5: SWP initial activation failed in full power mode - corrupted
ACT_SYNC frame (multiple)
5.3.2.3.6.1 Test execution

The test procedure shall only be executed in voltage class B, if available, and voltage class C, full power mode, if
available.

5.3.2.3.6.2 Initial conditions

° None of the UICC contactsis activated.
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5.3.2.3.6.3 Test procedure
Step Direction Description RQ
1 User>T Trigger the terminal to activate V., SWIO
2 T > UICC Activate Vcc (contact C1)
3 T > UICC Activate SWIO (contact C6)
4 UICC>T Resume SWP
5 T > UICC Send transition sequence RQ2
6 UICC>T Send corrupted ACT_SYNC frame
7 T > UICC Send an ACT_POWER_MODE frame indicating full power mode with FR=1 RR§156
8 UICC>T Send corrupted ACT_SYNC frame
9 T > UICC Send an ACT_POWER_MODE frame indicating full power mode with FR=1 RR§186
10 UICC>T Send corrupted ACT_SYNC frame
11 T > UICC Send an ACT_POWER_MODE frame indicating full power mode with FR=1 RRng
12 UICC>T Send corrupted ACT_SYNC frame
13 T > UICC Deactivate SWIO (contact C6) RQI0,
RQ11
5.3.2.3.7 Test case 6: SWP initial activation failed in full power mode - no ACT_SYNC
frame (multiple)
5.3.2.3.7.1 Test execution

The test procedure shall only be executed in voltage class B, if available, and voltage class C, full power mode, if
available.

5.3.2.3.7.2 Initial conditions

. None of the UICC contacts is activated.

5.3.2.3.7.3 Test procedure
Step Direction Description RQ
1 User=>T Trigger the terminal to activate V., SWIO
2 T > UICC Activate Vcc (contact C1)
3 T > UICC Activate SWIO (contact C6)
4 UICC>T Resume SWP
" RQ2,

5 T > UICC Send transition sequence RO15
6 uICC No frame (set S2 to state L within 4 idle bits)
7 T > UICC Send an ACT_POWER_MODE frame indicating full power mode with FR=1 RRng
8 uiCcC No frame
9 T > UICC Send an ACT_POWER_MODE frame indicating full power mode with FR=1 RRng
10 uicc No frame
11 T > UICC Send an ACT_POWER_MODE frame indicating full power mode with FR=1 RRng
12 uvicC No frame

. RQ10
13 T > UICC Deactivate SWIO (contact C6) RO11
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5.3.2.3.8 Test case 7: SWP Initial activation in full power mode - corrupted ACT_READY
frame (repeat last frame)

5.3.2.3.8.1 Test execution

The test procedure shall only be executed in voltage class B, if available, and voltage class C, full power mode, if
available.

5.3.2.3.8.2 Initial conditions

. None of the UICC contacts is activated.

5.3.2.3.8.3 Test procedure
Step Direction Description RQ
Trigger the terminal to activate V-, SWIO and to perform further
1 User > T communication over SHDLC or CLT (for example, by initiating a contactless
card emulation session as specified in TS 102 622 [4])
2 T > UICC Activate Vcc (contact C1)
3 T > UICC Activate SWIO (contact C6)
4 UICC->T Resume SWP
N RQ2,
5 T > UICC Send transition sequence RO15
6 UICC>T Send ACT_SYNC frame
7 T > UICC Send an ACT_POWER_MODE frame indicating full power mode with FR = 0 RRng
8 UICC->T Respond with corrupted ACT_READY frame
RQ8,
9 T > UICC Send an ACT_POWER_MODE frame indicating full power mode with FR=1 RQ16,
RQ22
10 UCC>T Send a correct ACT_READY frame
11 T > UICC Send RSET frame or send a CLT frame RQ7
5.3.2.39 Test case 8: SWP Initial activation in full power mode - no ACT_READY frame
(repeat last frame)
5.3.2.39.1 Test execution

The test procedure shall only be executed in voltage class B, if available, and voltage class C, full power mode, if
available.

5.3.2.3.9.2 Initial conditions

. None of the UICC contacts is activated.
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5.3.2.3.9.3 Test procedure
Step Direction Description RQ
Trigger the terminal to activate V., SWIO and to perform further
1 User > T communication over SHDLC or CLT (for example, by initiating a contactless
card emulation session as specified in TS 102 622 [4])
2 T > UICC Activate Vcc (contact C1)
3 T > UICC Activate SWIO (contact C6)
4 UICC>T Resume SWP
" RQ2,
5 T > UICC Send transition sequence RO15
6 UICC>T Send ACT_SYNC frame
7 T > UICC Send an ACT_POWER_MODE frame indicating full power mode with FR = 0 RRng
8 uicC No frame
9 T > UICC Send an ACT_POWER_MODE frame indicating full power mode with FR=1 RRng
10 UICC->T Send ACT_READY frame
11 T > UICC Send RSET frame or send a CLT frame RQ7
5.3.2.3.10 Test case 9: SWP initial activation failed in full power mode - corrupted
ACT_READY frame (multiple)
5.3.2.3.10.1 Test execution

The test procedure shall only be executed in voltage class B, if available, and voltage class C, full power mode, if
available.

5.3.2.3.10.2 Initial conditions

° None of the UICC contactsis activated.

5.3.2.3.10.3 Test procedure
Step Direction Description RQ
1 User>T Trigger the terminal to activate V., SWIO
2 T > UICC Activate Vcc (contact C1)
3 T > UICC Activate SWIO (contact C6)
4 UICC>T Resume SWP
" RQ2,
5 T > UICC Send transition sequence RO15
6 UICC>T Send ACT_SYNC frame
7 T > UICC Send an ACT_POWER_MODE frame indicating full power mode with FR =0
8 UICC>T Respond with corrupted ACT_READY frame
9 T > UICC Send an ACT_POWER_MODE frame indicating full power mode with FR=1 RRng

10 UICC->T Respond with corrupted ACT_READY frame
11 T > UICC Send an ACT_POWER_MODE frame indicating full power mode with FR=1 RRng
12 UICC>T Respond with corrupted ACT_READY frame
13 T > UICC Send an ACT_POWER_MODE frame indicating full power mode with FR=1 RRng
14 UICC->T Respond with corrupted ACT_READY frame
15 T > UICC Deactivate SWIO (contact C6) ;812
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5.3.2.3.11 Test case 10: SWP initial activation failed in full power mode - no ACT_READY
frame (multiple)

5.3.2.3.11.1 Test execution

The test procedure shall only be executed in voltage class B, if available, and voltage class C, full power mode, if
available.

5.3.2.3.11.2 Initial conditions

. None of the UICC contacts is activated.

5.3.2.3.11.3 Test procedure
Step Direction Description RQ
1 User=>T Trigger the terminal to activate V., SWIO
2 T > UICC Activate Vcc (contact C1)
3 T > UICC Activate SWIO (contact C6)
4 UICC>T Resume SWP
- RQ2,
5 T > UICC Send transition sequence RO15
6 UICC>T Send ACT_SYNC frame
7 T > UICC Send an ACT_POWER_MODE frame indicating full power mode with FR = 0 RRng
8 UICC No frame
9 T > UICC Send an ACT_POWER_MODE frame indicating full power mode with FR=1 RRng
10 UiCC No frame
11 T > UICC Send an ACT_POWER_MODE frame indicating full power mode with FR=1 RRng
12 uicC No frame
13 T > UICC Send an ACT_POWER_MODE frame indicating full power mode with FR=1 RRng
14 UiCC No frame
. RQ10,
15 T > UICC Deactivate SWIO (contact C6)
RQ11
5.3.2.3.12 Test case 11: SWP initial activation in low power mode
5.3.2.3.121 Test execution

The test procedure shall be performed only for voltage class C, low power mode.

5.3.2.3.12.2 Initial conditions

. None of the UICC contactsis activated.
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5.3.2.3.12.3 Test procedure
Step Direction Description RQ
Trigger the terminal to activate V., SWIO and to perform further
1 User > T communication over SHDLC or CLT (for example, by initiating a contactless
card emulation session as specified in TS 102 622 [4])
2 T > UICC Activate Vcc (contact C1)
3 T > UICC Activate SWIO (contact C6)
4 UICC>T Resume SWP
" RQ2,
5 T > UICC Send transition sequence RO15
6 UICC>T Send ACT_SYNC frame
7 T > UICC Send RSET frame or send a CLT frame RQ3
NOTE: RQ 18 applies to all steps.
5.3.2.3.13 Test case 12:SWP initial activation in low power mode - corrupted ACT_SYNC
frame (repeat the last frame)
5.3.2.3.13.1 Test execution
The test procedure shall be performed only for voltage class C, low power mode.
5.3.2.3.13.2 Initial conditions
. None of the UICC contactsis activated.
5.3.2.3.13.3 Test procedure
Step Direction Description RQ
Trigger the terminal to activate V-, SWIO and to perform further
1 User>T communication over SHDLC or CLT (for example, by initiating a contactless
card emulation session as specified in TS 102 622 [4])
2 T > UICC Activate Vcc (contact C1) RQ18
3 T > UICC Activate SWIO (contact C6)
4 UICC->T Resume SWP
N RQ2,
5 T > UICC Send transition sequence RO15
6 UICC>T Send corrupted ACT_SYNC frame
RQ5,
RQ16,
RQ23,
7 T > UICC Send an ACT_POWER_MODE frame indicating low power mode with FR=1 | RQ25,
RQ26,
RQ27,
RQ29
8 UICC>T Send ACT_SYNC frame
9 T > UICC Send RSET frame or send a CLT frame RQ6
5.3.2.3.14 Test case 13: SWP initial activation in low power mode - no ACT_SYNC frame
(repeat the last frame)
5.3.2.3.14.1 Test execution

The test procedure shall be performed only for voltage class C, low power mode.

The test procedure shall be performed with variation in the parameters T, act res v @d Te acT Erp iN following
values and combinations:

* Tg act Res v between 10 psand 50 us; Ty act prp between 1 950 ps and 2 000 pis.
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*  Ts acT Res v between 650 psand 700 ps; Ty act prp between O psand 50 ps.

5.3.2.3.14.2 Initial conditions

. None of the UICC contacts is activated.

5.3.2.3.14.3 Test procedure
Step Direction Description RQ
Trigger the terminal to activate V., SWIO and to perform further
1 User > T communication over SHDLC or CLT (for example, by initiating a contactless
card emulation session as specified in TS 102 622 [4])
2 T > UICC Activate Vcc (contact C1) RQ18
3 T > UICC Activate SWIO (contact C6)
4 UICC>T Resume SWP
" RQ2,
5 T > UICC Send transition sequence RO15
6 uvicC No frame (set S2 to state L within 4 idle bits)
7 T > UICC Send an ACT_POWER_MODE frame indicating low power mode with FR=1 RR(§156
8 UICC>T Send ACT_SYNC frame
9 T > UICC Send RSET frame or send a CLT frame RQ6
5.3.2.3.15 Test case 14: SWP initial activation failed in low power mode - corrupted
ACT_SYNC frame (multiple)
5.3.2.3.15.1 Test execution
The test procedure shall be performed only for voltage class C, power mode.
5.3.2.3.15.2 Initial conditions
. None of the UICC contactsis activated.
5.3.2.3.15.3 Test procedure
Step Direction Description RQ
1 User=>T Trigger the terminal to activate V., SWIO
2 T > UICC Activate Vcc (contact C1) RQ18
3 T > UICC Activate SWIO (contact C6)
4 UCC~>T Resume SWP
N RQ2,
5 T > UICC Send transition sequence RO15
6 UICC>T Send corrupted ACT_SYNC frame
7 T > UICC Send an ACT_POWER_MODE frame indicating low power mode with FR=1 RRng
8 UICC>T Send corrupted ACT_SYNC frame
9 T > UICC Send an ACT_POWER_MODE frame indicating low power mode with FR=1 RRng
10 UICC>T Send corrupted ACT_SYNC frame
11 T > UICC Send an ACT_POWER_MODE frame indicating low power mode with FR=1 RRgls6
12 UICC>T Send corrupted ACT_SYNC frame
13 T > UICC Deactivate SWIO (contact C6) Fégll(i
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5.3.2.3.16 Test case 15: SWP initial activation failed in low power mode - no ACT_SYNC

frame (multiple)

5.3.2.3.16.1 Test execution

The test procedure shall be performed only for voltage class C, low power mode.

5.3.2.3.16.2 Initial conditions

. None of the UICC contacts is activated.

5.3.2.3.16.3 Test procedure
Step Direction Description RQ
1 User=>T Trigger the terminal to activate V., SWIO
2 T > UICC Activate Vcc (contact C1) RQ18
3 T > UICC Activate SWIO (contact C6)
4 UICC~>T Resume SWP
- RQ2,
5 T > UICC Send transition sequence RO15
6 UICC No frame (set S2 to state L within 4 idle bits)
7 T > UICC Send an ACT_POWER_MODE frame indicating low power mode with FR=1 RRng
8 uUiCC No frame
9 T > UICC Send an ACT_POWER_MODE frame indicating low power mode with FR=1 RRng
10 UICC No frame
11 T > UICC Send an ACT_POWER_MODE frame indicating low power mode with FR=1 RRng
12 uiCcC No frame
. RQ10,
13 T > UICC Deactivate SWIO (contact C6)
RQ11
5.3.2.3.17 Test case 16: SWP subsequent activation in full power mode
5.3.2.3.17.1 Test execution

The test procedure shall only be executed in voltage class B, if available, and voltage class C, full power mode, if

available.
The test procedure shall be executed once for each of following parameters:

*  Ts act res p between 10 usand 50 ps.

* Tg act res p Petween 400 ps and 500 pis.

5.3.2.3.17.2 Initial conditions

. The SWPresidesin DEACTIVATED state, and previoudly aninitial SWP interface activation has been

successful.
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5.3.2.3.17.3 Test procedure
Step Direction Description RQ
Trigger the terminal to activate SWIO and to perform further communication
1 User>T over SHDLC or CLT (for example, by initiating a contactless card emulation
session as specified in TS 102 622 [4])
RQ13
2 T > UICC Perform subsequent SWP interface activation (see note) RQ20,
RQ24
3 UICC>T Resume SWP
iy RQ2,
4 T > UICC Send transition sequence RO17
5 UICC>T Send ACT_SYNC frame
6 T > UICC Send RSET frame or send a CLT frame RQ14
5.3.2.3.18 Void
5.3.2.3.19 Test case 18: SWP initial activation in full power mode - send ACT frames in
wrong order, ACT_READY frame after activation (repeat the last frame)
5.3.2.3.19.1 Test execution

The test procedure shall only be executed in voltage class B, if available, and voltage class C, full power mode, if
available.

5.3.2.3.19.2 Initial conditions

. None of the UICC contacts is activated.

5.3.2.3.19.3 Test procedure
Step Direction Description RQ
Trigger the terminal to activate V., SWIO and to perform further
1 User > T communication over SHDLC or CLT (for example, by initiating a contactless
card emulation session as specified in TS 102 622 [4])
2 T > UICC Activate Vcc (contact C1)
3 T > UICC Activate SWIO (contact C6)
4 UICC =T Resume SWP
. RQ2,
5 T > UICC Send transition sequence RO15
6 UICC>T Send ACT_READY frame
7 T > UICC Send an ACT_POWER_MODE frame indicating full power mode with FR=1 i%llé
8 UICC>T Send ACT_SYNC frame
9 T > UICC Send RSET frame or send a CLT frame RQ6
5.3.24 Behavior of a UICC in a terminal not supporting SWP
5.3.24.1 Conformance requirements

Reference: TS 102 613 [1], clause 6.2.4.

There are no conformance requirements for the terminal for the referenced clause.
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5.3.25 Behavior of terminal connected to a UICC not supporting SWP

5.3.25.1 Conformance requirements
Reference: TS 102 613 [1], clause 6.2.5.

All conformance requirements for the referenced clause are included in clause 5.3.2.3 of the present document.

5.3.25.2 Void
5.3.2.6 Inactive contacts
5.3.2.6.1 Conformance requirements

Reference: TS 102 613 [1], clause 6.2.6.

RQ1 |The conditions for inactive contacts as defined in TS 102 221 [2] shall apply to contact C6.
NOTE: There is no explicite test case for RQ1 in the present document (fully covered by other test cases).

54 Electrical characteristics

54.1 Operating conditions and sub-clauses

541.1 Operating conditions
Reference: TS 102 613 [1], clause 7.1.

There are no conformance requirements for the terminal for the referenced clause.

54.1.2 Supply voltage classes
Reference: TS 102 613 [1], clause 7.1.1.

There are no conformance requirements for the terminal for the referenced clause.
5.4.1.3 Vcc(C1) low power mode definition

54.1.3.1 Conformance requirements

Reference: TS 102 613 [1], clause 7.1.2.

RQ1 |A terminal shall provide a supply voltage V. in the range 1,62 V to 1,98 V.
RQ2 |A terminal shall maintain V. in the specified range despite transient power consumption (spikes on |¢)

of maximum 6 nAs. The maximum duration of these spikes shall be 400 ns and their maximum variation
shall be 30 mA.
RQ3 |A terminal shall provide a minimum current I~ of 5 mA. The current value is averaged over a period of

1ms.
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5.4.1.3.2 Test case 1: current provided in low power mode, no spikes

54.1.321 Test execution
The test procedure shall only be executed in voltage class C, low power mode.

The test procedure shall apply for the following parameters:

. UICC's current consumption is 5 mA (after activation of contact V().

e UICC'scurrent consumption is 0 mA (after activation of contact V).

54.1.3.2.2 Initial conditions

. None of the UICC contacts is activated.

5.4.1.3.2.3 Test procedure
Step Direction Description RQ
User>T Trigger the terminal to activate contact V. and contact SWIO in low power mode
1 and to perform further communication over SHDLC or CLT (for example, by
initiating a contactless card emulation session as specified in TS 102 622 [4])

2 T > UICC Activate Vcc (contact C1) ';%é
3 T > UICC Activate SWIO (contact C6) I;%%
4 UICC €«> T |Perform initial SWP interface activation (low power mode) I;%g
5 T €-> UICC |Perform SHDLC link establishment or send a CLT frame g%é

5.4.1.3.3 Test case 2: current provided in low power mode, with spikes

5.4.1.33.1 Test execution

The test procedure shall only be executed in voltage class C, low power mode.
The test procedure shall apply for the following parameters:
. After activation of contact Vcc, the UICC's current consumption shall be varied with following spike profiles:
- random spikes:
= current amplitude 10 mA;
" current offset 0 mA;
. duration 400 ns;
L] pause between 0,1 ms and 500 ms, randomly varied.
- random spikes:
" current amplitude 30 mA;
" current offset 0 mA,;
= duration 200 ns;

L] pause between 0,1 ms and 500 ms, randomly varied.
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- random spikes:

" current amplitude 30 mA;

" current offset 4,9 mA;

= duration 200 ns;

L] pause between 0,1 ms and 500 ms, randomly varied.
- random spikes:

" current amplitude 30 mA;

" current offset 0 mA;

= duration 100 ns;

L] pause between 0,1 ms and 500 ms, randomly varied.
- random spikes:

" current amplitude 30 mA;

" current offset 4.9 mA;

= duration 100 ns;

L] pause between 0,1 ms and 500 ms, randomly varied.

54.1.3.3.2 Initial conditions

. None of the UICC contactsis activated.

5.4.1.3.3.3 Test procedure
Step Direction Description RQ
Trigger the terminal to activate contact V.~ and contact SWIO in low power
1 User>T
mode
ROL,
2 T > UICC Activate Vcc (contact C1) RQ2,
RQ3
RQL,
3 T > UICC Activate SWIO (contact C6) RQ2,
RQ3
L . . . ROQL,
4 UICC <> T Perform initial SWP interface activation (low power mode) and SHDLC link RO2.
establishment
RQ3
RQL1,
5 T €-> UICC |Run the representative SWP frame exchange procedure RQ2,
RQ3
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5414 Signal S1

54141 Conformance requirements

Reference: TS 102 613 [1], clause 7.1.3.

RQ1 |Involtage class B, the terminal output voltage on SWIO with S1 in state H (V,,) shall be in the range of

1,40 V to 1,98 V (see note 1). This range shall be maintained for currents between 0 pA and 1 000 pA.
RQ2 |In voltage class B, the terminal output voltage on SWIO with S1 in state L (V) shall be in the range of

0 V (see note 3) to 0,3 V. This range shall be maintained for currents between 0 pA and -20 pA.
RQ3 |In voltage class C, the terminal output voltage on SWIO with S1 in state H (V,,,) shall be in the range of

0,85 x V(. t0 V(- (see note 2). This range shall be maintained for currents between 0 uA and 1 000 pA.
RQ4 |In voltage class C, the terminal output voltage on SWIO with S1 in state L (V) shall be in the range of
0V (see note 3) to 0,15 x V.. This range shall be maintained for currents between 0 pA and -20 pA.
NOTE 1: The upper limit of S1 (1.98 V) is extended to V5 .« + 0,3V (applying the values defined for dynamic

operation in TS 102 613 [1] to all periods).

NOTE 2: The upper limit of S1 (V) is extended to V. + 0,3V (applying the values defined for dynamic
operation in TS 102 613 [1] to all periods).

NOTE 3: The lower limit of S1 (0 V) is extended to -0,3 V (applying the values defined for dynamic operation in
TS 102 613 [1] to all periods).

5.4.1.4.2 Test case 1: communication with S2 variation in full power mode

541421 Test execution
The test procedure shall only be executed in voltage class C and voltage class B if availablein full power mode.
The test procedure shall be executed once for each of following parameters:

0 Load current for S1 in state H, S2 signal: State L O pA/state H 1 000 pA.

. Load current for S1in state L: -20 pA.

54.1.4.2.2 Initial conditions

. None of the UICC contactsis activated.

54.1.4.2.3 Test procedure
Step Direction Description RQ
Trigger the terminal to activate contact V-~ and contact SWIO and to perform
1 User > T further communication over SHDLC or CLT (for example, by initiating a
contactless card emulation session as specified in TS 102 622 [4])
2 T > UICC Activate Vcc (contact C1)
RO1,
. RQ2,
3 T > UICC Activate SWIO (contact C6) RQ3
RQ4
ROL,
. . o RQ2,
4 UICC €«> T |Perform initial SWP interface activation RO3
RQ4
RQ1,
5 T &> UICC |Perform SHDLC link establishment or send a CLT frame 282
RQ4
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5.4.1.4.3 Test case 2: communication with S2 variation in low power mode

54.1.431 Test execution
The test procedure shall only be executed in voltage class C, low power mode.

The test procedure shall be executed once for each of following parameters:
o Load current for S1 in state H, S2 signal: State L O pA/state H 1 000 pA.

. Load current for S1in state L: -20 pA.

54.1.4.3.2 Initial conditions

. None of the UICC contactsis activated.

5.4.1.4.3.3 Test procedure
Step Direction Description RQ
Trigger the terminal to activate V- and SWIO in low power mode and to perform
1 User > T further communication over SHDLC or CLT (for example, by initiating a contactless

card emulation session as specified in TS 102 622 [4])
T > UICC Activate Vcc (contact C1)

3 T > UICC Activate SWIO (contact C6) ';%i
4 UICC->T Perform initial SWP interface activation (low power mode) ';%i
5 T &> UICC |Perform SHDLC link establishment or send a CLT frame ';%i
54.1.5 Signal S2 and subclauses
54.15.1 Signal S2

Reference: TS 102 613 [1], clause 7.1.4.

There are no conformance requirements for the terminal for the referenced clause.
5.4.1.5.2 Operating current for S2

541521 Conformance requirements

Reference: TS 102 613 [1], clause 7.1.4.1.

RO1 In voltage class B and with S1 in the range between 1,13 V and 2,28 V, the terminal shall consider state
H when the UICC draws a current between 600 pA and 1 000 pA

RQ2 In voltage class B and with S1 in the range between 1,13 V and 2,28 V, the terminal shall consider state
L when the UICC draws a current between 0 pA and 20 pA

In voltage class C and with S1 in the range between 0,7 X V- and V. + 0,3 V, the terminal shall

consider state H when the UICC draws a current between 600 pA and 1 000 pA
In voltage class C and with S1 in the range between 0,7 X V- and V. + 0,3 V, the terminal shall

consider state L when the UICC draws a current between 0 pA and 20 pA

RQ3

RQ4

ETSI



Release 9 45 ETSI TS 102 694-1 vV9.2.0 (2013-04)

5.4.15.2.2 Test case 1: communication with S2 variation in full power mode

54.15221 Test execution
The test procedure shall only be executed in voltage class C and voltage class B if availablein full power mode.
The test procedure shall be executed once for each of following parameters:

e  S2signd: StateL 20 pA/state H 600 pA.

5.4.15.2.2.2 Initial conditions

. None of the UICC contacts is activated.

5.4.1.5.2.2.3 Test Procedure
Step Direction Description RQ
1 Trigger the terminal to activate V- and SWIO and to perform further
User > T communication over SHDLC or CLT (for example, by initiating a contactless
card emulation session as specified in TS 102 622 [4])
2 T > UICC Activate Vcc (contact C1)
ROL,
. RQ2,
3 T > UICC Activate SWIO (contact C6) RO3
RQ4
ROQL,
. . o RQ2,
4 UICC € > T |Perform initial SWP interface activation RO3
RQ4
RQL,
5 T €& > UICC |SHDLC link establishment or send a CLT frame 28%
RQ4
541523 Test case 2: communication with S2 variation in low power mode
5.4.1.52.31 Test execution
The test procedure shall only be executed in voltage class C, low power mode.
The test procedure shall be executed once for each of following parameters:
. S2 signal: State L 20 pA/state H 600 pA.
5.4.1.5.2.3.2 Initial conditions
. None of the UICC contactsis activated.
5.4.15.2.3.3 Test procedure
Step Direction Description RQ
Trigger the terminal to activate V-~ and SWIO in low power mode and to
1 User > T perform further communication over SHDLC or CLT (for example, by initiating
a contactless card emulation session as specified in TS 102 622 [4])
2 T > UICC Activate Vcc (contact C1)
3 T > UICC Activate SWIO (contact C6) F;%‘Z
4 UICC>T Perform initial SWP interface activation (low power mode) RR%:Z
5 T €& > UICC [SHDLC link establishment or send a CLT frame Fé%i
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5.5 Physical transmission layer

55.1 S1 Bit coding and sampling time

55.1.1 Conformance requirements
Reference: TS 102 613 [1], clause 8.1; additional clause 3.1 for RQ12.

RQ1 |When sending a bit on S1 with the logical value 0 and the bit duration T, the terminal shall apply a
leading rising edge to state H, maintain S1 in state high for a time T, with the minimum of 0,20 x T

and the maximum of 0,30 x T, then apply a falling edge to state L, then apply a trailing rising edge to
state H after T. The timing reference point for T and T, shall be 50 % of the S1 signal amplitude.

RQ2 |When sending a bit on S1 with the logical value 1 and the bit duration T, the terminal shall apply a
leading rising edge to state H, maintain S1 in state high for a time T,,; with the minimum of 0,70 x T

and the maximum of 0,80 x T, then apply a falling edge to state L, then apply a trailing rising edge to
state H after T. The timing reference point for T and T,;; shall be 50 % of the S1 signal amplitude.

RQ3 |[When sending a bit on S1 with the bit duration T in the range of 0,590 ps < T < 5,0 ps, the rise time of
the S1 signal for both the leading and the trailing rising edge shall be in the range tr with a minimum of
5 ns and a maximum of 0,05 x T, where the timing reference points for the rise time are 10 % and 90 %
of the signal amplitude.

RQ4 |When sending a bit on S1 with the bit duration T in the range of greater than 5,0 ps < T < 10,0 yus, the
rise time of the S1 signal for both the leading and the trailing rising edge shall be in the range tr with a
minimum of 5ns and a maximum of 250 ns, where the timing reference points for the rise time are 10 %
and 90 % of the signal amplitude.

RQ5 |When sending a bit on S1 with the bit duration T in the range of 0,590 ps < T < 5,0 ps, the fall time of
the S1 signal shall be in the range tf with a minimum of 5 ns and a maximum of 0,05 x T, where the
timing reference points for the fall time are 10 % and 90 % of the signal amplitude.

RQ6 |When sending a bit on S1 with the bit duration T in the range of 5,0 us < T = 10,0 ys, the fall time of the
S1 signal shall be in the range tf with a minimum of 5ns and a maximum of 250 ns, where the timing
reference points for the fall time are 10 % and 90 % of the signal amplitude.

RQ7 |Before the CLF has received an ACT_SYNC frame during initial interface activation, it shall only send
bits with a default bit duration T.

RQ8  |Void.

RQ9 |After the CLF has received an ACT_SYNC frame during initial interface activation, it shall only send
bits with a duration T within the limits indicated in the ACT_INFORMATION field; this applies until Vcc
is deactivated.

RQ10 |For a transition from DEACTIVATED state or for SWIO contact activation (preceeding the SWP
interface activation procedure), the terminal shall apply a rise time tr of the signal S1 in the range of 5
ns to 250 ns.

RQ11 |For atransition to DEACTIVATED state, the terminal shall apply a fall time tf of the signal S1 in the
range of 5 ns to 250 ns.

RQ12 |When sending a transition sequence, consisting of the falling edge, the state L period and the rising
edge of an idle bit, the definitions as described in RQ3, RQ4, RQ5, RQ6 for the fall time tf for the
leading edge and the rise time tr for the trailing edge shall apply. The value of T shall result from the
length of the state L period, where the timing reference point shall be 50 % of the S1 signal amplitude.
NOTE:  Test cases for RQ10 are given in clause 5.3.2.3.17.

55.1.2 Test case 1: S1 waveforms, default bit duration

55.1.2.1 Test execution
The test procedure shall be executed for the following parameters:
e  S2signa, Iy =1000pA, S2signal, I =0 pA.

In case the terminal provides means to be configured for certain bit rate ranges on S1 (and thisinformation is provided
by the DUT manufacturer), the test procedure shall be performed with variation to the minimum and the maximum bit
duration within the bit duration range supported, for frame exchange inthe ACT LLC or the SHDLC LLC, or both.
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55.1.2.2 Initial conditions

. None of the UICC contacts is activated.

5.5.1.2.3 Test procedure
Step Direction Description RQ
1 User > T Trigger the terminal to activate Vcc (contact C1) and SWIO (contact C6), and
SWP interface activation in the requested power mode
2 T > UICC Activate Vcc (contact C1)
3 T > UICC Activate SWIO (contact C6) (see note) RQ10
4 UICC =T Resume SWP
5 T > UICC Send transition sequence RQ12
ROL1,
6 uIce > T Send ACT_.SYNC.frame, with ACT_INFORMATION field indicating that RQ3,
extended bit durations are not supported RQ5
RQ7
ROL,
If the terminal performs initial SWP interface activation in full power mode, RQ2,
7 T &> UICC L . - RQ3,
complete initial SWP interface activation RO5
RQ9
RO1,
RQ2,
8 T € > UICC |Perform SHDLC link establishment RQ3,
RQ5,
RQ9
Run the representative SWP frame exchange procedure
RO1,
The frame exchange shall be performed in such a way, that the referenced RQ2,
9 ucc € > T RQs can be _fuIIy validated. The procedure _shaI_I contai_n fuII_-dupIex _ RQ3,
communication, where the crossover combination of bits with "S1 = logical 1 RQ5,
/ S2 = logical 1" shall occur at least 20 times. Since the occurrence of RQ9,
situations related to RQ12 depends on the terminal implementation, non- RQ12
occurrence of these situations shall not lead to a fail of this step
10 User=>T Trigger the terminal to put SWP into DEACTIVATED state
11 T > UICC Put SWP into DEACTIVATED state RQ11
5.5.1.3 Test case 2: S1 waveforms, extended bit durations
5.5.1.3.1 Test execution

The test procedure shall be executed once for each of the following parameters:
e  S2signa, Iy =1000 pA, S2signal, I =0 pA.
In case the terminal provides means to be configured for certain bit rate ranges on S1 (and thisinformation is provided

by the DUT manufacturer), the test procedure shall be performed with variation to the minimum and the maximum bit
duration within the bit duration range supported, for frame exchange in the ACT LLC or the SHDLC LLC, or both.

5.5.1.3.2 Initial conditions

. None of the UICC contacts is activated.
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5.5.1.3.3 Test procedure
Step Direction Description RQ
Trigger the terminal to activate Vcc (contact C1) and SWIO (contact C6), and
1 User>T : o
SWP interface activation in the requested power mode
2 T > UICC Activate Vcc (contact C1)
3 T > UICC Activate SWIO (contact C6) (see note) RQ10
4 UICC 2T Resume SWP
5 T > UICC Send transition sequence RQ12
ROQL,
6 uice > T Send_ACT_SYNC frame, with ACT_INFORMATION field indicating bit RQ3,
durations supported down to 0,590 ps and up to 10 ps RQ5
RQ7
ROL1,
RQ2,
If the terminal performs initial SWP interface activation in full power mode, RQs,
7 T <> UICC A . L RQ4,
complete initial SWP interface activation RO5
RQ6,
RQ9
ROQL,
RQ2,
RQ3,
8 T €& > UICC |Perform SHDLC link establishment RQ4,
RQ5,
RQ6,
RQ9
Run the representative SWP frame exchange procedure RQ1,
RQ2,
The frame exchange shall be performed in such a way, that the referenced RQ3,
9 UicC € > T RQs can be fully validated. The procedure shall contain full-duplex RQ4,
communication, where the crossover combination of bits with "S1 = logical 1 RQ5,
/ S2 = logical 1" shall occur at least 20 times. Since the occurrence of RQ6
situations related to RQ12 depends on the terminal implementation, non- RQ9,
occurrence of these situations shall not lead to a fail of this step RQ12
10 User=>T Trigger the terminal to put SWP into DEACTIVATED state
11 T > UICC Put SWP into DEACTIVATED state RQ11

55.2 S2 switching management

55.2.1 Conformance requirements
Reference: TS 102 613 [1], clause 8.2.

There are no conformance requirements for the terminal for the referenced clause.
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SWP interface states management

Conformance requirements

RQ1

For a transition from SWP SUSPENDED state to SWP DEACTIVATED state, the terminal shall maintain
Slin state L for at least P4 = 100 ps.

RQ2

For a transition from SWP ACTIVATED state to SWP SUSPENDED state, the terminal shall issue at least
P1 =7 idle bits on S1. If there are only idle bits on S2, the SWP SUSPENDED state shall be valid after
maintaining S1 in state H.

RQ3

If the terminal has not received an upper layer indication that the UICC requires no more activity on this
interface, the terminal shall resume by sending a transition sequence consisting of the state L period of an
idle bit. Then the terminal shall issue idle bits on S1. After subsequent P2 = 8 idle bits, and if there are no
other than idle bits on S2, the SWP state ACTIVATED shall be valid.

RQ4

When the terminal resumes the SWP, the terminal shall issue a transition sequence consisting of the
falling edge, the state L period and the rising edge of an idle bit. Then the terminal shall issue at least P2
= 8 idle bits on S1. The terminal shall be capable of receiving bits sent by the UICC during the P2 idle bits.

RQ5

When SWP resides in SUSPENDED state, and the slave resumes by drawing a current (S2 in state H),
within P3 < 5 pus the terminal shall issue a transition sequence consisting of the state L period of an idle
bit. At the end of the transition sequence the SWP state ACTIVATED shall be valid.

RQ6

Subsequently to the procedure as described in RQ5, the terminal shall accept SOF sent by the slave after
a delay of 0 to 4 bits after the transition sequence. Following S2 pattern shall be considered as valid:

W=R/T | 15t bit of SOF

RIT | W | 1%t bit of SOF

RIT | X | W | 15¢ bit of SOF

RIT| X | X | W | 15t bit of SOF
RIT| X | X | X | W | 1st bit of SOF.

Where R is the slave resume, W the wakeup sequence, T is the transition sequence, X represents either 0
or 1.

RQ7

The CLF shall be capable of receiving frames in the ACTIVATED state.

RQ8

If the terminal has received an upper layer indication that the UICC requires no more activity on this
interface then the terminal resumes by operating a SWIO deactivation and SWIO activation.

RQ9

The terminal may switch from SWP SUSPENDED to the DEACTIVATED state if the UICC has indicated
on a higher layer that no more activity is required on this interface.

RQ10

The terminal may switch from SWP SUSPENDED to the DEACTIVATED state if the SWP is in
SUSPENDED state for a time of P5 = 15 ms and the CLF either does not detect an RF field compliant
with ISO/IEC 14443-2 [10] or ISO/IEC 18092 [8]; or does not generate an RF field on request from the
UICC.

RQ11

Rel-9

The terminal shall respond by sending a transition sequence in less than P6= 20 ms if all the following
conditions are met:
- the UICC has indicated support of extended resume (see clause 9.4); and
- the last information the terminal has received is an indication via an upper layer that the UICC
requires no more activity on this interface; and
- the SWP is in SUSPENDED state for at least a time of P7 = 20 ms.
Else the terminal shall respond by sending a transition sequence in less than P3max time.

NOTE 1: Further conformance requirements for TS 102 613 [1], clause 8.3, are listed in clause 5.3.2.3.
NOTE 2: How to test for RQ8, RQ9 and RQ10 is FFS.
NOTE 3: Development of test cases for RQ11 is FFS.

5.5.3.2

55321

Test case 1: SWP states and transitions, communication

Test execution

There are no test case-specific parameters for thistest case.

5.5.83.2.2

Initial conditions

None of the UICC contacts is activated.

ETSI




Release 9 50 ETSI TS 102 694-1 V9.2.0 (2013-04)
5.5.3.2.3 Test procedure
Step Direction Description RQ
1 User > T Trigggr the terminql to_ ac;ivate Vcc (contact C1) and SWIO (contact C6), and
SWP interface activation in the requested power mode
2 T > UICC Activate Vcc (contact C1)
3 T > UICC Activate SWIO (contact C6) (see note)
4 UICC 2T Resume SWP
5 T > UICC Send transition sequence RQ5
6 uice > T Send_ACT_SYNC frame, with ACT_INFORMATION field indicating bit RQ6,
durations supported down to 0,590 ps and up to 10 ps RQ7
If the terminal performs initial SWP interface activation in full power mode, RQ7
7 T &« > UICC o . L
complete initial SWP interface activation
8 T € 2> UICC |Perform SHDLC link establishment RQ7
Run the representative SWP frame exchange procedure RQ2,
RQ3,
The frame exchange shall be performed in such a way, that the referenced RQ4,
RQs can be fully validated. Since the occurrence of situations related to RQ5
RQ3, RQ4, RQ5, RQ6 and RQ7 depends on the terminal implementation, RQ6
non-occurrence of these situations shall not lead to a fail of this step RQ7

When validating the last part of RQ4 (sending a frame during the P2 idle bits
after a terminal resume), the UICC simulator shall ensure that each of the
following scenarios occurs at least once (where W is the wakeup sequence):
UICC < >T | ® TheUICC sends a frame with W at the 1% P2 idle bit.

e The UICC sends a frame with W at the 4" P2 idle bit.

e The UICC sends a frame with W at the 8" P2 idle bit.

When validating RQ6, the UICC simulator shall apply each of the following
S2 patterns at least once:

e  W=R/T | 1st bit of SOF

e R/T|W| 15t bit of SOF

e RI/T|1|W] 18tbit of SOF

e R/T|0]|0]|W]1stbit of SOF.

e R/T|0|0]O0]|W] 1st bit of SOF.

10

User>T Trigger the terminal to put SWP into DEACTIVATED state

11

T SWP in SUSPENDED state RQ2

12

T > UICC Put SWP into DEACTIVATED state RQ1

NOTE:

SWP in SUSPENDED state.

5.5.4

5.54.1

Power mode states/transitions and Power saving mode

Conformance requirements

Reference: TS 102 613 [1], clause 8.4.

RQ1

The CLF shall indicate full power mode if sufficient power from the terminal's power supply (e.g. battery)
is available.

RQ2

The terminal shall provide sufficient power for the UICC in low power mode.

RQ3

The terminal shall provide sufficient power for the UICC in full power mode.

RQ4

The terminal shall not switch from full power mode to low power mode or vice versa without deactivation
of Vcc.

NOTE:

Test cases for RQ2 are given in clause 5.4.1.3 (V(C1) low power mode definition).
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5.54.2 Test case 1: power provided in full power mode

554.2.1 Test execution

The test procedure shall only be executed in voltage class B, if available, and voltage class C, full power mode, if
available.

During the test procedure, for each power mode/state the UICC shall vary the current drawn between 0 mA and the
maximum current specified for the terminal to be delivered in this particular power mode/state.

55.4.2.2 Initial conditions
. None of the UICC contactsis activated.

e  Theterminal's power supply provides sufficient power for full power mode operation.

5.5.4.2.3 Test procedure
Step Direction Description RQ
Trigger the terminal to activate V- (contact C1) and SWIO (contact C6),
1 User>T . T
and SWP interface activation in full power mode
2 T > UICC Activate Vcc (contact C1)
3 T > UICC Activate SWIO (contact C6) (see note 2) RQ3
4 UICC 2T Resume SWP RQ3
5 T > UICC Send transition sequence RQ3
6 UICC>T Send ACT_SYNC frame RQ3
7 T > UICC Send ACT_POWER_MODE frame (full power mode) (see note 1) 28%
8 UICC~>T Respond ACT_READY frame RQ3
9 T € 2> UICC |Perform SHDLC link establishment RQ3
10 UICC € > T |Run the representative SWP frame exchange procedure RQ3

NOTE 1: UICC power consumption for full power mode applies.
NOTE 2: Full power mode applies if one of the other UICC interfaces is activated.

5543 Test case 2: switching from full to low power mode

55.43.1 Test execution

The test procedure shall be executed in voltage class B, if available, and voltage class C, full power mode, if available,
each in combination with voltage class C, low power mode.

5.5.4.3.2 Initial conditions
. Initial SWP interface activation in full power mode was successfully performed.

e  Theterminal's power supply provides sufficient power for full power mode operation.

5.5.4.3.3 Test procedure
Step Direction Description RQ
Change the terminal's power supply condition to provide sufficient power for
1 User>T - :
low power mode, but not sufficient power for full power mode operation
The Terminal deactivate V. RQ4
2 T > UICC Upon reactivating V-, the Terminal does not send the

ACT POWER MODE frame
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5544 Test case 3: switching from low to full power mode

554.4.1 Test execution

The test procedure shall be executed in voltage class B, if available, and voltage class C, full power mode, if available,
each in combination with voltage class C, low power mode.

5.5.4.4.2 Initial conditions
. Initial SWP interface activation in low power mode was successfully performed.

e  Theterminal's power supply provides sufficient power for low power mode operation, but not for full power
mode operation.

5.5.4.4.3 Test procedure
Step Direction Description RQ
1 User > T Change the terminal's power supply condition to provide sufficient power for

full power mode
The Terminal deactivate V. RQ4

Upon reactivating V¢, the Terminal sends the ACT_POWER_MODE frame

2 T->UICC

5.6 Data link layer

5.6.1 Overview
Reference: TS 102 613 [1], clause 9.1.

There are no conformance requirements for the terminal for the referenced clause.

5.6.2 Medium Access Control (MAC) layer

5.6.2.1 Bit order

5.6.2.1.1 Conformance requirements

Reference: TS 102 613 [1], clause 9.2.1.

RQ1 |[The CLF shall send payload data with MSB first.
RQ2 |The CLF shall interpret payload data received from the UICC with MSB first.
NOTE: RQ1 and RQ2 are validated implicitly in other testcases within the present document.
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56.2.2 Structure

5.6.2.2.1 Conformance requirements

Reference: TS 102 613 [1], clause 9.2.2.

RQ1 |[The CLF shall correctly interpret error free frames sent by UICC with at least one idle bit between the
frames.
RQ2 |Between frames, idle bits (logical value 0) are sent. There is at least one idle bit between frames.
RQ3 |The master shall accept a wakeup sequence, consisting of a bit with logical value 1 inserted before each
frame sent from the slave.
RQ4 |The CLF shall reject incorrectly formed frames sent by UICC.
RQ5 |The CLF shall send only correctly formed frames to the UICC.
NOTE 1: RQ2 is tested in clause 5.7.7.5.2.
NOTE 2: RQ3 is validated implicitly in other testcases within the present document.
NOTE 3: Part of RQ1 (related to idle bits between frames) is tested in clause 5.7.7.5.

The following conformance requirement is referenced to TS 102 613 [1], clause 9.2.1.4.

RQ6 |The CLF shall detect errors on the received frame using the 16 bit frame checking sequence as given in
ISO/IEC 13239 [9] on bits between SOF and EOF, which are both excluded.

The following conformance requirement is referenced to TS 102 613 [1], clause 9.3.1.

RQ7 |On receiving a corrupted SWP frame, the CLF shall use the error recovery procedure defined for LLC of
the last correctly received SWP frame.

5.6.2.2.2 Test case 1: interpretation of incorrectly formed frames - SHDLC RSET frames

5.6.2.2.2.1 Test execution

The test procedure shall be executed once for each of following parameters, i.e. types of incorrectly formed frames:
. RSET frame with wrong CRC16.
J RSET frame, no SOF.

o Frame with no payload and no CRC16 (only SOF and EOF), followed by 2 Bytes with value 'A5'.

5.6.2.2.2.2 Initial conditions
. The SHDLC link is established.

. No further communication is expected.

5.6.2.2.2.3 Test procedure
Step Direction Description RQ
1 UICC>T Send incorrectly formed SHDLC LLC - RSET frame
RQ4,
2 T No response RQ6,
RQ7
uicC->T Send RSET
T<->UICC Complete SHDLC link re-establishment RR%:ELS
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5.6.2.2.3 Test case 2: interpretation of incorrectly formed frames - SHDLC I-frames

5.6.2.2.3.1 Test execution

The test procedure shall be executed once for each of following parameters, i.e. types of incorrectly formed frames:
. I-Frame with wrong CRC16.
. I-Frame, no SOF.

. Frame with no payload and no CRC16 (only SOF and EOF), followed by 2 Bytes with value 'A5'.

5.6.2.2.3.2 Initial conditions

. The SHDLC link is established without support for SREJ; no further communication is expected.

5.6.2.2.3.3 Test procedure
Step Direction Description RQ
1 Send corrupted frame followed immediately by I-frame(NSO_S+2,x), where

UICC>T NSO_S is the sequence number of the last I-frame sent by the UICC
simulator which was successfully acknowledged by the terminal.

RQ4,

2 T>UICC  |Send REJ(NSO_S+1) 2821

RQ7

5.6.2.3 Bit stuffing

5.6.2.3.1 Conformance requirements

Reference: TS 102 613 [1], clause 9.2.3.

RQ1 |(Zero bit stuffing shall be employed by the transmitting entity when sending the payload and the CRC on
SWP. After five consecutive bits with the logical value 1, a bit with the logical value 0 is inserted.

RQ2 |If the last five bits of the CRC contain the logical value 1, then no bit with the logical value 0 shall be
added.

RQ3 |In a received frame the CLF shall recognize stuffed bits and discard them.

5.6.2.3.2 Test case 1: behavior of CLF with bit stuffing in frame

5.6.2.3.2.1 Test execution
The test procedure shall be executed once for each of following parameters:

e  Thereareno test case-specific parameters for this test case.

5.6.2.3.2.2 Initial conditions

. The SHDLC link is established and idle, i.e. no further communication is expected.

5.6.2.3.2.3 Test procedure
Step Direction Description RQ
Run the representative SWP frame exchange procedure RQ1,
1 T<->UICC Exchange data shall be chosen in such a way that all referenced RQ2,
requirements can be fully validated RQ3
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56.24 Error detection

5.6.24.1 Conformance requirements

Reference: TS 102 613 [1], clause 9.2.1.4.

RQ1 |[The frame transmitted by CLF shall use the 16 bit frame checking sequence as given in

ISO/IEC 13239 [9] on bits between SOF and EOF, which are both excluded, to compute the CRCs.
NOTE 1: There is no explicite test case for RQ1 in the present document (fully covered by other test cases).
NOTE 2: Further conformance requirements for TS 102 613 [1], clause 9.2.1.4, are listed in clause 5.6.2.2.

5.6.3  Supported LLC layers and sub clauses

5.6.3.1 Supported LLC layers

5.6.3.1.1 Conformance requirements

Reference: TS 102 613 [1], clause 9.3.

RQ1 |The CLF shall support the SHDLC layer.
RQ2 |The CLF shall support the ACT layer.
RQ3 |The LPDU shall be structured according to TS 102 613 [1].
NOTE: RQ1, RQ2 and RQ3 are validated implicitly in other testcases within the present document.

5.6.3.2 Interworking of the LLC layers

5.6.3.2.1 Conformance requirements

Reference: TS 102 613 [1], clause 9.3.1.

RQ1 |On receiving a corrupted SWP frame, the CLF shall use the error recovery procedure defined for LLC of

the last correctly received SWP frame.

RQ2 |After successful activation of the SWP, if the CLF has data to be sent to the UICC that requires the use

of the CLT LLC, it shall initiate a CLT LLC session.

RQ3 |After successful activation of the SWP, if the CLF has no data to be sent to the UICC that require the use

of the CLT LLC, the CLF shall establish the SHDLC link as soon as possible.

RQ4 |After the UICC and CLF have established the SHDLC link the CLF shall not send ACT LLC frames.

RQ5 |After the UICC and CLF have opened a CLT session the CLF shall not send ACT LLC frames.

RQ6 |After the UICC and the CLF have established the SHDLC link the CLF shall ignore received ACT LLC

frames.

RQ7 |After the UICC and the CLF have opened a CLT session the CLF shall ignore received ACT LLC frames.

RQ8 |To enter the SHDLC LLC for the first time after SWP interface activation, the link establishment

procedure (as described in TS 102 613 [1], clauses 10.7.2 and 10.7.3) shall apply.

RQ9 [Once the SHDLC link is established, a CLT session shall not invalidate the SHDLC context and the

endpoint capabilities negotiated during the SHDLC link establishments.

RQ10 (To enter the CLT LLC from ACT LLC or SHDLC LLC, the CLT session shall be opened (as described in

TS 102 613 [1], clause 11.6).

RQ11 |The CLF shall open a CLT session only when all SHDLC I-frames are acknowledged.

RQ12 |During a CLT session, if SHDLC LLC frames are received by the CLF, then CLF shall consider the CLT

session as closed.

NOTE 1: Test cases for RQ3 are given in clause 5.7 of the present document.

NOTE 2: Further conformance requirements for TS 102 613 [1], clause 9.3.1, are listed in clause 5.3.2.3.

NOTE 3: RQ4, RQ5 are non-occurrence RQ. There are no test cases for RQ4 and RQ5 in the present
document. Addition of test cases for RQ4 and RQ5 is FFS.

NOTE 4: The core specification currently doesn't mandate clearly RQ2, it is currently present for information
only.

NOTE 5: The addition of test cases for RQ2 and RQ3 is FFS.

NOTE 6: Test cases for RQ8 are given in clause 5.7 of the present document.

NOTE 7: Test cases for RQ10 are given in clause 5.8 of the present document.
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5.6.3.2.2 Test case 1: ignore ACT LLC frame reception after the SHDLC link establishment

5.6.3.2.2.1 Test execution
The test procedure shall be executed once for each of following parameters:

. There are no test case-specific parameters for thistest case.

5.6.3.2.2.2 Initial conditions
. The SHDLC link is established.

5.6.3.2.2.3 Test procedure
Step Direction Description RQ
1 UICC>T Send ACT_SYNC frame.
2 T No response or response not based on ACT LLC. RQ6
3 UICC>T Send I-frame.
4 T > UICC Acknowledge I-frame. RQ6
5.6.3.2.3 Test case 2: ignore ACT LLC frame reception in CLT session
5.6.3.2.3.1 Test execution

The test procedure shall be executed once for each of following parameters:

. CLT LLC transporting | SO/IEC 14443-3 [5] type A data, if available, and CLT LLC transporting
ISO/IEC 18092 [8] data, if available.

5.6.3.2.3.2 Initial conditions

. CLT session is established.

5.6.3.2.3.3 Test procedure
Step Direction Description RQ

1 UICC>T Send ACT _SYNC frame.

2 T No response or response not based on ACT LLC. RQ7

3 PCD > T Transmit RF frame with payload of 4 RF bytes (arbitrary chosen) to the

terminal.

4 T > UICC Send CLT frame. RQ7

5.6.3.24 Test case 3: CLT session during SHDLC communication

Thistest caseis FFS.

5.6.3.2.5 Test case 4: closing condition of CLT session whereas SHDLC link has been
established before CLT session

5.6.3.25.1 Test execution
The test procedure shall be executed once for each of following parameters:

. CLT LLC transporting ISO/IEC 14443-3 [5] type A data, if available, and CLT LLC transporting
ISO/IEC 18092 [8] data, if available.
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Initial conditions

e TheSHDLCIink isestablished before opening of CLT session.

° CLT session is established.

5.6.3.2.5.3 Test procedure
Step Direction Description RQ
1 UICC->T Send I-frame.
2 T > UICC Acknowledge I-frame.
3 uicC>T Send CLT frame.
4 T No response or response not based on CLT session. RQ12
5.6.4  ACT LLC definition and sub clauses
5.6.4.1 ACT LLC definition
5.6.4.1.1 Conformance requirements

Reference: TS 102 613 [1], clause 9.4.

RQ1

The CLF shall ignore the FR bit in frames received from the UICC.

RQ2

The CLF shall ignore b8 to b3 in the ACT_INFORMATION field.

RQ3

The CLF shall not use extended SWP bit durations before it has received an ACT_SYNC frame with an
ACT_INFORMATION field which indicates support of extended SWP bit durations during the initial
interface activation.

NOTE 1:

NOTE 2:
NOTE 3:

RQ3 is a non-ocurrence requirement. There are no test cases for RQ3 in present document, addition of
test cases for RQ3 is FFS.

The addition of test cases for RQ1 and RQ2 is FFS.

Further conformance requirements for TS 102 613 [1], clause 9.4, are listed in clause 5.3.2.3.

5.6.4.2

5.6.4.21

SYNC _ID verification process

Conformance requirements

Reference: TS 102 613 [1], clause 9.4.1.

RQ1L

The CLF shall support SYNC_ID verification.

RQ2

The SYNC _ID verification shall always be executed when SWP interface is activated.

RQ3

The CLF shall perform the SYNC_ID verification process using the ACT_DATA field of the received
ACT_SYNC frame as verification data to compare it with identity reference data.

RQ4

If the CLF evaluates that verification data and identity reference data values are equal, then the identity
check is successful.

RQ5

If the verification data and identity reference data are not equal, then the identity check failed and the
CLF shall not open a CLT session.

NOTE:  SYNC_ID verification is tested in clause 5.8 of the present document.
5.6.4.2.2 Test case 1: not matching SYNC_ID verification in low power mode
5.6.4.2.2.1 Test Execution

The test procedure shall only be executed in voltage class C, low power mode.
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5.6.4.2.2.2 Initial conditions

After performing a contactless card application according to "Non ISO/IEC 14443-4 [6] Type A" as described in
TS 102 622 [4], where a corresponding CLT session was opened, the terminal has deactivated the UICC. The
verification data of the previously performed SWP interface activation is referenced as SYNC_ID_1.

5.6.4.2.2.3 Test procedure
Step Direction Description RQ
1 User>T Trigger the terminal to activate VCC, SWIO
2 T > UICC Activate Vcc (contact C1)
3 T > UICC Activate SWIO (contact C6)
Perform SWP interface activation, where the UICC sends a SYNC_ID RQ1,
4 vicC <> T differentto SYNC ID 1 RQ2
5 User > T Attempting to launch a contactless card application according to "Non
ISO/IEC 14443-4 [6] Type A" as described in TS 102 622 [4]
ROL,
6 T The 2" bullet point of the procedure described in "Non ISO/IEC 14443-4 [6] RQ2,
Type A" as described in TS 102 622 [4] is not executed RQ3,
RQ5

57 SHDLC LLC definition

571 SHDLC overview

5711 Conformance requirements

Reference: TS 102 613 [1], clause 10.1.

RQ1 |The SHDLC layer in an endpoint shall ensure that data passed up to the next layer has been received
exactly as transmitted (i.e. error free, without loss and in the correct order).

RQ2 |If an endpoint receives a corrupted frame, it shall discard the frame.
NOTE: RQ1 is out of scope of the present document.

5.7.1.2 Test Case 1: data passed up to the next layer

5.71.2.1 Test execution
The test procedure shall be executed once for each of following parameters:

e  Thereareno test case-specific parameters for this test case.

5.7.1.2.2 Initial conditions
. SHDLC link is established.

e A pipe (PIPE_LOOP_BACK) has been created to the HCI host's loopback gate, and is currently open.

5.7.1.2.3 Test procedure
Step Direction Description RQ
1 Send an EVT_POST_DATA containing '01 02 03 04' on
vicc>T PIPE_LOOP_BACK.
2 TS UIcC Send an EVT_POST_DATA containing '01 02 03 04' on RQ1
PIPE_LOOP_BACK.
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5.7.1.3 Test Case 2: error management - corrupted I-frame

5.7.1.3.1 Test execution
The test procedure shall be executed once for each of following parameters:

. There are no test case-specific parameters for thistest case.

5.7.1.3.2 Initial Conditions

e SHDLCIink isestablished and idle, i.e. no further communication is expected.

5.7.1.3.3 Test procedure
Step Direction Description RQ
1 UICC>T Send a corrupted I-frame (NSO_S,x)
2 T > UICC The T does not send an acknowledgment RQ2
3 UICC>T UICC waits 10 ms and sends a correct I-frame (NSO_S,x)
4 T > UICC Acknowledge the receiced I-frame

5.7.14 Test Case 3: error management - corrupted RR frame

5.7.1.4.1 Test execution
The test procedure shall be executed once for each of following parameters:

. There are no test case-specific parameters for thistest case.

5.7.14.2 Initial Conditions

. SHDLC link is established and idle, i.e. no further communication is expected.

5.7.1.4.3 Test procedure
Step Direction Description RQ
1 UICC>T Trigger the T to send an I-frame
2 T > UICC Send I(NSO_T,x) RQ2
3 UICC>T Send a corrupted RR(NSO_T+1) frame
4 UICC Wait T2 time and don't acknowledge the received frame
5 T > UICC Send I(NSO_T,x) RQ2

5.7.2 Endpoints

5.7.2.1 Conformance requirements
Reference: TS 102 613 [1], clause 10.2.

There are no conformance requirements for the terminal for the referenced clause.

5.7.3 SHDLC frames types

5.73.1 Conformance requirements
Reference: TS 102 613 [1], clause 10.3.

There are no conformance requirements for the terminal for the referenced clause.
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57.4 Control Field

5.74.1 Conformance requirements
Reference: TS 102 613 [1], clause 10.4.

All conformance requirements for the referenced clause are included in clause 5.7.7.3.1 of the present document.
5.7.4.2 I-Frames coding

5.74.2.1 Conformance requirements
Reference: TS 102 613 [1], clause 10.4.1.

There are no conformance requirements for the terminal for the referenced clause.
5.7.4.3 S-Frames coding

5.7.4.3.1 Conformance requirements

Reference: TS 102 613 [1], clause 10.4.2.

RQ1 |Optional type of frame shall not be used before capability negotiation is defined during initialization.

RQ2 |Only one SREJ shall remain outstanding on each link direction at any one time.

RQ3 |An endpoint shall not send a S-frame with an information field.

RQ4 |An SREJ shall be transmitted for each erroneous frame; each frame is treated as a separate error.

NOTE 1: RQ1, RQ2 and RQ4 for the referenced clause are included in clause 5.7.7.9.1 of the present document.
NOTE 2: RQ3is a non-occurence RQ and therefore is not tested.

5.74.4 U-Frames coding

5.7.4.4.1 Conformance requirements

Reference: TS 102 613 [1], clause 10.4.3.

RQ1 |An endpoint shall only send U-Frames using modifiers specified in TS 102 613 [1].
NOTE: RQ1 is not tested, as it is a non-occurrence RQ.

5.7.5  Changing sliding window size and endpoint capabilities

5.75.1 Conformance requirements
Reference: TS 102 613 [1], clause 10.5.

All conformance requirements for the referenced clause are included in clause 5.7.7.3.1 of the present document.
5.75.2 RSET frame payload

5.75.2.1 Conformance requirements
Reference: TS 102 613 [1], clause 10.5.1.

All conformance requirements for the referenced clause are included in clause 5.7.7.3.1 of the present document.
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5.75.3 UA frame payload

5.75.3.1 Conformance requirements
Reference: TS 102 613 [1], clause 10.5.2.

All conformance requirements for the referenced clause are included in clause 5.7.7.3.1 of the present document.

5.7.6 SHDLC context

5.7.6.1 Conformance requirements
Reference: TS 102 613 [1], clause 10.6.

There are no conformance requirements for the terminal for the referenced clause.

5.7.6.2 Constants

5.7.6.2.1 Conformance requirements

Reference: TS 102 613 [1], clause 10.6.1.

RQ1 |I-frames shall be acknowledged within T1.

RQ2 |If the I-frames are not acknowledged, an endpoint shall retransmit these frames not sooner than T2.
RQ3 |An endpoint shall retry to setup link if the targeted endpoint did not answer with a UA or a RSET frame
to a RSET frame within T3 (5 ms).

NOTE 1: RQZ1 for the referenced clause is included in clause 5.7.7.5.1 of the present document.

NOTE 2: RQ?2 for the referenced clause is included in clause 5.7.7.7.1 of the present document.

NOTE 3: RQ3 for the referenced clause is included in clause 5.7.7.3.1 of the present document.

5.7.6.3 Variables

5.7.6.3.1 Conformance requirements
Reference: TS 102 613 [1], clause 10.6.2.

All conformance requirements for the referenced clause are included in clause 5.7.7.5.1 of the present document.
5.76.4 Initial Reset state

5.7.6.4.1 Conformance requirements

Reference: TS 102 613 [1], clause 10.6.3.

RQ1 |The following initial states shall apply in every endpoint after successful link establishment:
N(S) = N(R) = DN(R) = 0.

5.7.6.4.2 Test case 1: initial state at link reset - reset by the UICC

5.7.6.4.2.1 Test execution
The test procedure shall be executed once for each of following parameters:

e  Thereareno test case-specific parameters for this test case.
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5.7.6.4.2.2 Initial conditions

e SHDLCIink isestablished and idle, i.e. no further communication is expected.

5.7.6.4.2.3 Test procedure
Step Direction Description RQ
1 UICC>T Send RSET(Ws=2, SREJ=0)
2 T-> UICC Send UA
If the T does not immediately send I-frames after SHDLC link establishment,
3 Conditional trigger Fhe Tto send an I-f(ame. .
If the trigger involves sending I-frames to the terminal, only one I-frame shall
be sent.
4 Send I-frame(0, NR). RQ1
T > UICC If the trigger in step 3 involved sending an I-frame to the terminal, NR = 1,
else NR = 0.
5 UICC>T Send RR(1)
6 Conditional If the T continue to send I-frames, acknowledge them
7 UICC>T Send I-frame(NS, NR)
8 T > UICC Acknowledge the previously sent I-frame RQ1

5.7.7 SHDLC sequence of frames

5.7.7.1 Conformance requirements
Reference: TS 102 613 [1], clause 10.7.

There are no conformance requirements for the terminal for the referenced clause.
5.7.7.2 Nomenclature

5.7.7.2.1 Conformance requirements
Reference: TS 102 613 [1], clause 10.7.1.

There are no conformance requirements for the terminal for the referenced clause.
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Link establishment with default sliding window size

Conformance requirements

Reference: TS 102 613 [1], clause 10.7.2, 10.7.4, 10.4, 10.5, 10.1 and 10.5.2.

RQ1 ]10.7.2 |An endpoint establishing an SHDLC link shall initiate link establishment by sending a RSET frame.

RQ2 |10.7.2 |If an endpoint supports the sliding window size and SREJ value in the RSET frame, it shalll
acknowledge that frame with a UA frame.

RQ3 |10.7.2 |An endpoint receiving a RSET frame without window size and/or endpoint capabilities field shall
interpret the RSET frame as if it contained the default values.

RQ4 |10.7.2 |Before link establishment, all SHDLC frames except RSET from other endpoint shall be discarded.

RQ5 |10.7.2 |If the link is re-established, all buffered frames (received out of order or stored in the retransmission
queue) shall be discarded.

RQ6 |10.7.2 |If the link is re-established, an endpoint shall inform the upper layer of a link reset.

RQ7 |10.7.2 |An endpoint shall support a link re-establishment which is initiated by the peer endpoint.

RQ8 |10.4 An endpoint's default size of sliding window shall be four frames.

RQ9 |10.5 If the initial sliding window size is too large or SREJ support is requested and the receiving endpoint
can not handle (at least one) of those features, it shall not acknowledge the RSET frame. Instead, the
receiver shall send a RSET frame with an appropriate sliding window size and/or SREJ frame support
bit.

RQ10 |10.5 An endpoint shall obey to window size reconfiguration and/or SREJ support if the requested window
size is lower than its default configuration or the peer endpoint does not support SREJ frames.

RQ11 |10.5.1 |The number provided for the endpoint sliding window size shall be between 2 to 4 inclusive.

RQ12 |10.5.1 |In case this RSET frame is sent in response to a received RSET frame, the window size value shall
be equal or lower than the previously provided value.

RQ13 |10.5.1 |If an RSET frame is received without the second optional byte the default value of SREJ not
supported should be used.

RQ14 |10.6.1 |An endpoint shall retry to setup link if the targeted endpoint did not answer with a UA or a RSET
frame to a RSET frame within T3 (5 ms).
RQ15 ]10.7.4 |Once the link is established, an endpoint shall be able to receive data.
RQ16 |10.5.2 |The endpoint shall not include a payload in UA frames.
RQ17 |10.5 If one or more of the indicated endpoint capabilities are not supported by the receiving endpoint, it
shall answer with a RSET frame indicating only the supported endpoint capabilities. In this case the
RSET response may contain the same window size.
RQ18 |10.5.1 |A RSET frame response shall not indicate the same window size and the same endpoint capabilities
as the received RSET frame; in such a case a UA frame shall be sent.
NOTE 1: Tests for RQ6 are out of scope of the present document.
NOTE 2: Part of RQ5 related to discarding frame in the retransmission buffer when the link is re-establish will not be
tested.
NOTE 3: RQ4 is not tested as it is not possible to guarantee that an SHDLC frame sent by the UICC simulator will be
sent before the first RSET frame sent by the terminal.
5.7.7.3.2 Test Case 1: link establishment by the UICC
5.7.7.3.21 Test execution

The test procedure shall only be executed for RSET values, from the following table, that are supported by the terminal.

RSET()

RSET(2)

RSET(3)

RSET(4)

RSET(2, SREJ=0)
RSET(2, SREJ=1)
RSET(3, SREJ=0)
RSET(3, SREJ=1)
RSET(4, SREJ=0)
RSET(4, SREJ=1)

SREJ should be tested only for the biggest window size supported by the terminal.
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5.7.7.3.2.2 Initial conditions

e SHDLCIink isestablished and idle, i.e. no further communication is expected.

5.7.7.3.2.3 Test procedure
Step Direction Description RQ
1 UICC>T Send the RSET frame indicated in the test execution clause
RQ2,
RQ3
2 T-> UICC Send UA RQ7,
RQ13,
RQ16, RQ18
3 UICC>T Send an I-frame
4 T > UICC Acknowledges the previously sent I-frame RQ15
NOTE 1: if Terminal sends I-frames between steps 2 and 3, they shall be acknowledged by the UICC.
NOTE 2: RQ3 is only validated when RSET() is sent in step 1.
5.7.7.3.3 Test case 2: Link establishment and connection time out
5.7.7.3.3.1 Test execution
The test procedure shall be executed once for each of following parameters:
. There are no test case-specific parameters for thistest case.
5.7.7.3.3.2 Initial conditions
None of the UICC contactsis activated.
5.7.7.3.3.3 Test procedure
Step Direction Description RQ
1 User=>T Trigger the terminal to activate SWP interface
2 UICC &«=> T |Perform SWP interface activation
3 T-> UICC Send RSET RQ1
4 uiCcC Do not send a UA frame
5 T > UICC Send RSET after at least T3 time after execution of step 3 RQ14
6 UICC>T Send an I-frame (0,0)
7 T > UICC Send RSET after at least T3 time after execution of step 5 RQ14
8 UICC>T Send UA
9 UICC>T Send an I-frame
10 T > UICC Acknowledge the previously sent I-frame RQ15
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Test Case 3: requesting unsupported window size and/or SREJ support - link

establishment by UICC

Test execution

Run the test procedure for every row in the table below. If the terminal supports window size 4, the first row (RSET())
shall be skipped.

5.7.7.3.4.2

RSET frame to be sentin step 1

Valid RSET frames which can be received in step 2

RSET()

RSET(3)
RSET(2)
RSET(3, SREJ=0)
RSET(2, SREJ=0)

RSET(4, SREJ=1)

RSET()

RSET(4)

RSET(4, SREJ=0)
RSET(3)

RSET(3, SREJ=0)
RSET(3, SREJ=1)
RSET(2)

RSET(2, SREJ=0)
RSET(2, SREJ=1)

Initial conditions

e  SHDLCIink isestablished.

5.7.7.3.4.3 Test procedure
Step Direction Description RQ
1 uIce > T Send the RSET frame indicated in the test execution clause for
step 1.
Send RSET frame containing values which are supported by the 283
2 T > UICC terminal and are indicated as valid in the test execution clause for RQli
step 2. RQ12, RO17
3 UICC>T Respond UA.
NOTE: RQ3 s only validated when RSET() is sent in step 1.
5.7.7.35 Test Case 4: forcing lower window size and SREJ not used - link establishment
by the T
5.7.7.35.1 Test execution

The test procedure shall be executed once for each of following parameters:

e  Thereareno test case-specific parameters for this test case.

5.7.7.35.2

Initial conditions

None of the UICC contacts is activated.
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5.7.7.3.5.3 Test procedure
Step Direction Description RQ
1 User=>T Trigger the terminal to activate SWP interface
2 UICC €«-> T |Perform SWP interface activation
Send RSET frame
3 T => UICC If the terminal sends an RSET(WS=2, SREJ=0) frame, then do not
continue this test. In this case, it shall not be considered failed
4 UICC>T Send RSET(WS=2, SREJ=0) frame
RQ?2,
T > UICC Send UA RO10, RQ18
5.7.7.3.6 Test case 5: discard buffered frames on link re-establishment
5.7.7.3.6.1 Test execution
The test procedure shall be executed once for each of following parameters:
. There are no test case-specific parameters for this test case.
5.7.7.3.6.2 Initial conditions
. The SHDLC link is established with SREJ support
. SHDLCIlink isidle, i.e. no further communication expected
5.7.7.3.6.3 Test procedure
Step Direction Description RQ
1 UCC->T Send I-frame(NSO_S,x)
2 T > UICC Acknowledges I-frame(NSO_S,x)
3 UICC>T Send I-frame(NSQO_S+2,x)
4 T>UICC [Send SREJ(NSO S+1)
5 UICC €«> T |Re-establish SHDLC link
6 uicc € > T UICC sends I-frame(0,NR) to I-frame(NSO_S+1,NR) RQ5
T acknowledges these I-frames

5.7.7.4 Link establishment with custom sliding window size

5.7.7.4.1 Conformance requirements
Reference: TS 102 613 [1], clause 10.7.3.

There are no conformance requirements for the terminal for the referenced clause.
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Data flow

Conformance requirements

Reference: TS 102 613 [1], clause 10.7.4, 10.6.1, 10.6.2 and 9.2.2.

RQ1 | 10.7.4 |An endpoint shall acknowledge frame reception regularly.

RQ2 | 10.7.4 |The acknowledgement timeout shall not be too long.

RQ3 | 10.7.4 |If the number of unacknowledged I-frames on the link equals the negotiated window size, then the
endpoint shall not transmit any further I-frames until reception of an acknowledgement.

RQ4 | 10.6.1 |[I-frames shall be acknowledged within T1.

RQ5 | 10.6.2 |An endpoint shall increment its value of the N(S) field after emission of an I-Frame.

RQ6 |10.6.2, |N(R) shall be set as described in TS 102 613 [1].

10.8.2

RQ7 | 10.6.2 |During full duplex data transmission or by emission of a S type frame, all received frames with a
sequence number lower than N(R) are acknowledged.

RQ8 9.2.2 |Between frames, idle bits (logical value 0) are sent. There is at least one idle bit between frames.

RQ9 9.2.2 |The CLF shall correctly interpret error free frames sent by UICC with at least one idle bit between the
frames.

NOTE 1: RQ2 is covered by RQ1 and therefore will not be mentioned explicitly in test procedures.
NOTE 2: RQ4 (i.e. conformance to T1) is not tested, as the CLF cannot be forced to delay the acknowledgement

beyond T1.

NOTE 3: RQ3 s tested in clause 5.7.7.7.

5.7.7.5.2 Test case 1: I-frame transmission
57.75.2.1 Test execution
Run this test procedure for:

Every supported window size:

- Every I-frame is acknowledged individually by the ES.

5.7.75.2.2

Initial conditions

SHDLC link is established with the window size indicated in the test execution clause.

SHDLCIlink isidle, i.e. no further communication is expected.

5.7.7.5.2.3 Test procedure
Step Direction Description RQ
1 User=>T Trigger the T to send 9 I-frames
T > UICC T send |-Frames as indicated in step 1 282
2 UICC acknowledges these frames using the acknowledgement mechanism RQ7’
UICC>T indicated in the test execution clause, using RR frames. RQ8’
5.7.7.5.3 Test case 2: |-frame reception - single I-Frame reception
5.7.75.3.1 Test execution

The test procedure shall be executed once for each of following parameters:

There are no test case-specific parameters for thistest case.

5.7.75.3.2

Initial conditions

SHDLC link is established and idle, i.e. no further communication is expected.
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5.7.75.3.3 Test procedure
Step Direction Description RQ
Send 10 I-frames, waiting the acknowledgement of the previously sent
1 UICC >T .
I-frame before sending the next I-frame
T > UICC T acknowledges these I-frames Fé%é
conditional If retransmission occurs, perform steps 4 and 5
Send 10 I-frames, waiting the acknowledgement of the previously sent
4 UICC >T !
I-frame before sending the next I-frame
T acknowledges these I-frames, without requiring retransmission by the RQ1,
5 T > UICC uice RQ6
5.7.75.4 Test case 3: I-frame reception - multiple I-Frame reception
57.75.4.1 Test execution
. Run this test procedure for every supported window size.
5.7.75.4.2 Initial conditions
e  SHDLCIink isestablished with the window size indicated in the test execution clause.
e SHDLClinkisidle, i.e. no further communication is expected.
5.7.7.5.4.3 Test procedure
Step Direction Description RQ
Send 10 I-frames.
The UICC shall send each I-frame within T1, without waiting for the
1 UICC>T acknowledgement of the previously sent I-frame, while still complying to the
negotiated window size. There shall be at least two occurrences of
consecutive |-frames transmitted with a single idle bit between the frames.
RQL,
2 T > UICC T acknowledges these frames. RQ6,
RQ9
3 conditional If retransmission occurs, perform steps 4 and 5.
Send 10 I-frames.
The UICC shall send each I-frame within T1, without waiting for the
4 UICC>T acknowledgement of the previously sent I-frame, while still complying to the
negotiated window size. There shall be at least two occurrences of
consecutive |-frames transmitted with a single idle bit between the frames.
. . o ROQL,
5 TS UIce T acknowledges these frames, without requiring retransmission by the ROB.
UICC.
RQ9
5.7.7.6 Reject (go N back)
5.7.7.6.1 Conformance requirements

Reference: TS 102 613 [1], clause 10.7.5 and 10.1.

RQ1

10.7.5

If an endpoint detects missing I-frame sequence numbers and if SREJ is not supported or if several
frames got lost, the endpoint shall send a REJ frame as soon as possible.

RQ2

10.7.5

When an endpoint receives a REJ frame with a sequence number which identifies an
unacknowledged I-frame previously sent within the sliding window size it shall restart the stream at
the first missing frame.

RQ3

10.7.5

After sending REJ, an endpoint shall accept the peer endpoint restarting the stream at the first
missing frame.
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5.7.7.6.2 Test case 1: REJ transmission - multiple I-frames received

5.7.7.6.2.1 Test execution
The test procedure shall be executed once for each of following parameters:

. There are no test case-specific parameters for thistest case.

5.7.7.6.2.2 Initial conditions
. SHDLC link is established with WS=3 and without SREJ support.

e SHDLClinkisidle, i.e. no further communication is expected.

5.7.7.6.2.3 Test procedure
Step Direction Description RQ
1 UICC>T Send I-frame(NSO_S,x)
2 T > UICC Acknowledge I-frame(NSO_S,x)
3 UICC>T Send I-frame(NSO_S+2,x) followed immediately by I-frame(NS0_S+3,x)
Send REJ(NSO_S+1) RQ1
4 T > UICC The DUT is allowed to send additional REJ(NSO_S+1), in response to any
additional I-frame(NS0O_S+x,x)
UICC send 10 I-frames starting at I-frame(NS0O_S+1,x) RQ3

5 UICC&>T

T acknowledge I-frames

5.7.7.6.3 Test case 2: REJ reception

5.7.7.6.3.1 Test execution
The test procedure shall be executed once for each of following parameters:

e  Thereareno test case-specific parameters for this test case.

5.7.7.6.3.2 Initial conditions
. SHDLC link is established without SREJ support.

e SHDLClinkisidle, i.e. no further communication is expected.
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5.7.7.6.3.3 Test procedure
Step Direction Description RQ
1 User=>T Trigger the T to send I-frames
2 T > UICC Send I-frame(NSO_T, y)
3 UICC Do not acknowledge I-frame(NS0_T,y)

If the Terminal transmit a frame within T1, it shall be (NSO_T+1,y). Then
continue to step 5 (depending on the WS, additional I-frames may be sent)

If the Terminal transmit a frame within T1, it shall be (NSO_T+1,y). if there is
no acknowledgement within T1, Then continue to step 5 (depending on the

4 T~>uice WS, additional I-frames may be sent)

If no further transmission occurs within T1, the Terminal shall retransmit

(NSO_T,y). Then stop the test procedure, as it is not possible for the UICC to

send a valid REJ. This is not a failure of the Terminal

Send REJ(NSO_T)
5 UICC>T The UICC is required to send additional REJ(NSO_T), in response to any

additional I-frame(NSO_T+x,y)
6 T > UICC Send I-frame(NSO_T.,y) RQ2
7 UICC>T acknowledge I-frame(NSO_T,y)
8 T > UICC Send I-frame(NSO_T+1,y) RQ2
9 UICC>T acknowledge I-frame(NSO_T+1,y)

57.7.7 Last Frame Loss

57.7.7.1 Conformance requirements

Reference: TS 102 613 [1], clauses 10.7.4, 10.7.6 and 10.6.1.

RQ1 |10.7.6 |Each frame shall have a guarding/transmit timeout in order to retransmit frames if the destination does
not notice a loss.

RQ2 |10.6.1 |If the I-frames are not acknowledged, an endpoint shall retransmit these frames not sooner than T2.

RQ3 |10.7.4 |If the number of unacknowledged I-frames on the link equals the negotiated window size, then the
endpoint shall not transmit any further I-frames until reception of an acknowledgement.

5.7.7.7.2 Test Case 1: retransmission of multiple frames
57.7.7.21 Test execution
Run this test procedure for:

o Every supported window size:

- I-frames are acknowledged by the ES just before T1 expires and using the maximum allowed va ue for
NR.

57.7.7.2.2 Initial conditions
e  SHDLCIink isestablished without SREJ support.

. SHDLCIlink isidle, i.e. no further communication is expected.
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5.7.7.7.2.3 Test procedure
Step Direction Description RQ
1 User=>T Trigger the T to send 9 I-frames
> T > Ulce ;’i:eend I-frames as indicated in step 1, respecting the negotiated window RQ3
3 UICC UICC does not acknowledge the I-frame(s) within T1
After T2 (calculated from the first non acknowledge frame), the terminal RQL,
4 T > UICC . X . . RQ2,
retransmits the I-frame(s) respecting the window size RO3
5 UICC>T Acknoledges the received I-frame(s) within T1
5.7.7.8 Receive and not ready
5.7.7.8.1 Conformance requirements

Reference: TS 102 613 [1], clauses 10.7.7 and 10.1.

RQ1 [10.7.7 [When an endpoint transmits a RNR and is now ready to receive an I-Frame, it shall send a RR frame
every 5 ms to 20 ms until it receives a new I-frame.

RQ2 [10.7.7 [If an endpoint receives a RR in a context described in RQ1 and has no data to send, it shall send an
I-Frame with empty information field to signal the proper reception of the RR frame.

RQ3 [10.7.7 |If an endpoint receives RNR frame then it shall suspend transmission of I-frames within the negotiated
WS.

RQ4 |[10.7.7 |If an endpoint receives a RR in a context described in RQ1 and still has data to send, it shall resume
the I-Frame(s) transmission.

NOTE: RQ1 will not be tested as it is not possible to trigger the T to transmit a RNR.

5.7.7.8.2 Test case 1: RNR reception

5.7.7.8.2.1 Test execution

The test procedure shall be executed once for each of following parameters:

There are no test case-specific parameters for this test case.

5.7.7.8.2.2

Initial conditions

SHDLC link is established and idle, i.e. no further communication is expected.

5.7.7.8.2.3 Test procedure
Step Direction Description RQ

1 User>T Trigger the T to send 9 I-frames

2 T > UICC Start sending I-frames

3 UCC>T Acknowledge the first received I-frame(NSa_T,x) with RNR(NSa_ T+1)

4 Tlele Wait 100 ms RQ3
T > Uice The terminal may send further I-frames within the negotiated WS; in this

case the UICC should not acknowledge these I-frames.

5 uicC > T Egl;d _|I_2+R1 every 5 ms to 20 ms until a new I-Frame is received where N(R) =

6 T > UICC T sends remaining I-frames, where N(S) of the first I-frame = NSa_T+1 RQ3
UICC>T UICC acknowledges remaining I-frames
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5.7.7.8.3 Test case 2: Empty I-frame transmission

5.7.7.8.3.1 Test execution
The test procedure shall be executed once for each of following parameters:

. There are no test case-specific parameters for thistest case.

5.7.7.8.3.2 Initial conditions

. SHDLC link is established and idle, i.e. no further communication is expected.

5.7.7.8.3.3 Test procedure

Step Direction Description RQ
1 User>T Trigger the T to send 1 I-frame
2 T > UICC Send I-frame(NSa_T,x)
3 UICC>T Acknowledge I-frames(NSa_T,x) with RNR(NSa_T+1)
4 UicCC>T Send RR(NSa_T+1)
5 T > UICC Send empty I-frame(NSa_T+1,X) RQ2
6 UICC>T Send acknowledgement of frame(NSa_T+1)

5.7.7.9 Selective reject

5.7.79.1 Conformance requirements

Reference: TS 102 613 [1], clauses 10.7.8, 10.8.2, 10.1 and 10.4.2.

RQ1 |10.8.2 If an I-frame (x,y) is received by an endpoint and support for Selective Reject S frames was
negotiated for the link and X is exactly one higher than N(R), a SREJn(r) shall be sent instead of the
REJN(r). The received I-frame shall be buffered.

RQ2 |10.8.2 Once the retransmitted I-frame with X = N(R) is received in the context of RQ3, the buffered I-frame
shall also be processed.

RQ3 |10.7.8 If an endpoint receives a SREJ frame and supports for SREJ was agreed at link establishment, it shall
retransmit the corresponding I-Frame.

RQ4 |10.4.2 Only one SREJ shall remain outstanding on each link direction at any one time.

RQ5 [10.4.2 An SREJ shall be transmitted for each erroneous frame; each frame is treated as a separate error.

RQ6 [10.4.2 Optional type of frame shall not be used before capability negotiation is defined during initialization.

NOTE: RQ6 is a non-occurrence RQ. There are no test cases for RQ6.

5.7.7.9.2 Test case 1: SREJ transmission

5.7.7.9.21 Test execution
The test procedure shall be executed once for each of following parameters:

. There are no test case-specific parameters for thistest case.

5.7.7.9.2.2 Initial conditions
e  TheSHDLCIink isestablished with SREJ support.

. SHDLCIlink isidle, i.e. no further communication is expected.
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5.7.7.9.2.3 Test procedure
Step Direction Description RQ
1 UICC>T Send I-frame(NSO_S,x)
2 T > UICC Acknowledge I-frame(NS0O_S,x)
3 UICC>T Send I-frame(NSO_S+2,x)
4 T UICC  [Send SREJ(NSO_S+1) RQ1
5 UICC>T Sends I-frame(NSO_S+1,x)
6 T > UICC Acknowledges I-frame(NSO_S+1,x) and |-frame(NSO_S+2,x)
7 UICC>T Send I-frame(NSO_S+3, x)
8 T > UICC Acknowledges I-frame(NSO_S+3,x) RQ2
5.7.7.9.3 Test case 2: SREJ transmission - multiple I-frames received
FFS
5.7.79.4 Test case 3: SREJ reception
5.7.7.9.4.1 Test execution

The test procedure shall be executed once for each of following parameters:

e  Thereareno test case-specific parameters for this test case.

5.7.7.9.4.2 Initial conditions
e  SHDLCIink isestablished with SREJ support.

. SHDLCIlink isidle, i.e. no further communication is expected.

5.7.7.9.4.3 Test procedure
Step Direction Description RQ
1 U Trigger the T to send 9 I-frames with as small a delay between subsequent
ser>T !
I-frames as possible
2 T > UICC Send I-frame(NSO_T,x)
3 UICC>T Do not acknowledge the received I-frame
If the T retransmits I-frame(NSO_T,x), then stop the test procedure, as it is
4 T > UICC not possible for the UICC to send a valid REJ. This is not a failure of the T
If the T transmits I-frame(NSO_T+1,x), then continue the test procedure
5 UICC>T Send SREJ(NSO_T)
Retransmit only the rejected I-Frame and continue sending remaining RQ3
6 T > UICC I-frames
UICC acknowledges remaining I-frames
5.7.7.9.5 Void

5.7.8 Implementation

5.7.8.1 Conformance requirements
Reference: TS 102 613 [1], clause 10.8.

There are no conformance requirements for the terminal for the referenced clause.
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5.7.8.2 Information Frame emission

5.7.8.2.1 Conformance requirements
Reference: TS 102 613 [1], clause 10.8.1.

There are no conformance requirements for the terminal for the referenced clause.
5.7.8.3 Information Frame reception

5.7.8.3.1 Conformance requirements
Reference: TS 102 613 [1], clause 10.8.2.

All conformance requirements for the referenced clause are included in clause 5.7.7.9.1 of the present document.
5.7.8.4 Reception Ready Frame reception

5.7.8.4.1 Conformance requirements
Reference: TS 102 613 [1], clause 10.8.3.

There are no conformance requirements for the terminal for the referenced clause.
5.7.8.5 Reject Frame reception

5.7.8.5.1 Conformance requirements
Reference: TS 102 613 [1], clause 10.8.4.

There are no conformance requirements for the terminal for the referenced clause.
5.7.8.6 Selective Reject Frame reception

5.7.8.6.1 Conformance requirements
Reference: TS 102 613 [1], clause 10.8.5.

There are no conformance requirements for the terminal for the referenced clause.
5.7.8.7 Acknowledge timeout

5.7.8.7.1 Conformance requirements
Reference: TS 102 613 [1], clause 10.8.6.

There are no conformance requirements for the terminal for the referenced clause.
5.7.8.8 Guarding/transmit timeout

5.7.8.8.1 Conformance requirements
Reference: TS 102 613 [1], clause 10.8.7.

There are no conformance requirements for the terminal for the referenced clause.
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5.8 CLT LLC definition

5.8.1 System Assumptions

Reference: TS 102 613 [1], clause 11.1.

There are no conformance requirements for the terminal for the referenced clause.

5.8.2 Overview

5.8.2.1 Conformance requirements

Reference: TS 102 613 [1], clause 11.2.

There are no conformance requirements for the terminal for the referenced clause.

5.8.3 Supported RF protocols

5.8.3.1 Conformance requirements

Reference: TS 102 613 [1], clause 11.2a

ETSI TS 102 694-1 vV9.2.0 (2013-04)

by the CLF without UICC involvement.

RQ1 [For ISO/IEC14443-3 [5] Type A, initialization (anti-collision and selection) of the RF protocol is performed

RQ2 |[The UICC provides initialization data to the CLF, which performs RF protocol initialization for
ISO/IEC 18092 [8] 212 kbps/424 kbps passive mode based card emulation protocol.

NOTE 1: Development of test cases for RQ2 is FFS.
NOTE 2: Test case for RQ1 is in clause 5.8.5.2.

5.8.4 CLT Frame Format

5.84.1 Conformance requirements
Reference: TS 102 613 [1], clause 11.3.

Conformance requirements for this clause are given in clause 5.9.2.1.1.
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585 CLT Command Set

5.85.1 Conformance requirements

Reference: TS 102 613 [1], clause 11.4.

RQ1 |[The CLF shall interpret received data in the DATA_FIELD as Type A aligned data structure if bit 5 in
CLT_CMD field is 0.

RQ2 |The CLF shall interpret received data in the DATA_FIELD as byte aligned data structure if bit 5 in
CLT_CMD field is 1.

RQ3 |Bits 1 through 4 of the CLT CMD field shall contain the ADMIN_FIELD.

RQ4 |The CLF shall indicate a CLT frame representing "no administrative command" by setting the
ADMIN_FIELD in the CLT frame to 0000.

RQ5 |The CLF shall indicate a CLT frame representing the administrative CL_PROTO_INF(A) command by
setting the ADMIN_FIELD in the CLT frame to 1000.

RQ6 |The CLF shall indicate a CLT frame representing the administrative CL_PROTO_INF(F) command by
setting the ADMIN_FIELD in the CLT frame to 1001.

RQ7 |The CLF shall not send a CLT frame containing ADMIN_FIELD with RFU values.

RQ8 |The CLF shall interpret a CLT frame containing an ADMIN_FIELD with the value 0000 as "no
administrative command".

RQ9 [The CLF shall interpret a CLT frame containing an ADMIN_FIELD with the value 0001 as an
administrative command CL_GOTO_INIT to enter the initial state of the RF protocol initialization
sequence.

RQ10 |The CLF shall interpret a CLT frame containing an ADMIN_FIELD with the value 0010 as an
administrative command CL_GOTO_HALT to enter the "HALT" state of the RF protocol initialization
sequence.

NOTE 1: RQ?7 is a non-occurrence requirement and therefore is not tested.

NOTE 2: Development of test cases for RQ1, RQ2, RQ6, RQ9 and RQ10 is FFS.

5.8.5.2 Test case 1: ISO/IEC14443-3 Type A, no administrative command

Execution of thistest case might require the support of an upper layer (e.g. HCI as per TS 102 622 [4]). This
information shall be provided by the DUT manufacturer.

The test equipment shall provide a PCD capable to perform ISO/IEC 14443-3 [5] type A RF communication, with RF
frame reception length of up to 32 bytes.

5.8.5.2.1 Test execution
The test procedure shall be executed once for each of following parameters:

e  Thereareno test case specific parameters for this test case.

5.8.5.2.2 Initial conditions

. Initialization of 1SO/IEC14443-3 [5] Type A protocol was successfully performed; a CLT session
(ISO/NEC 14443-3 [5] Type A) is opened, and no further CLT frame exchange is expected.

5.8.5.2.3 Test procedure
Step Direction Description RQ

1 PCD > T tTer?nr:ﬁ]rg;t RF frame with payload of 4 RF bytes (arbitrary chosen) to the

5 TS UIce Send a "no administrative command" CLT frame in Type A aligned format RQ3,
containing the given RF data RQ4
Respond a "no administrative command" CLT frame in Type A aligned

3 UICC>T format containing 18 bytes (arbitrary chosen) of RF data (encoded in CLT
PAYLOAD)

4 T > PCD Transmit RF frame to the terminal containing the resulting RF data RQ8
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5.8.6 CLT Frame Interpretation

5.8.6.1 CLT frames with Type A aligned DATA_FIELD

5.8.6.1.1 Conformance requirements

Reference: TS 102 613 [1], clause 11.5.1.

RQ1 (When the CLF receives a CLT frame with Type A aligned DATA_FIELD, the bit count shall be retrieved
implicitly from the length of the CLT PAYLOAD, where the interpretation rule is defined as table 11.3 in
TS 102 613 [1].

RQ2 [When the CLF sends a CLT frame with Type A aligned DATA_FIELD, the size of the CLT PAYLOAD
shall be determined according to table 11.2 in TS 102 613 [1] and the number of RF bits to be sent.
RQ3 |When the CLF receives a CLT frame with Type A aligned DATA_FIELD it shall interpret it as an
instruction to send N full bytes plus N parity bits over the RF where N is determined from the size of the
DATA_FIELD according to table 11.3, for 1 < N < 25.

RQ4 [When the CLF receives a CLT frame with a Type A aligned DATA_FIELD of a size of one byte it shall
interpret it as an instruction to send the least significant 4 bits over the RF.

NOTE: RQ1to RQ4 are tested in clause 5.9.2.1.

5.8.6.2 Handling of DATA_FIELD by the CLF

5.8.6.2.1 Conformance requirements

Reference: TS 102 613 [1], clause 11.5.2.

RQ1 [|For ISO/IEC 14443-3 [5] Type A, after the CLF has received an RF frame, a CLT frame with all RF data
in the DATA_FIELD shall be composed and sent to the UICC except for the first frame after RF protocol
initialization.

RQ2 |For ISO/IEC 14443-3 [5] Type A, after reception of a CLT frame from the UICC, the CLF shall transmit
the received data via RF if the CLT frame included a DATA_FIELD, if no DATA_FIELD was present then
no data shall be transmitted via RF.

NOTE 1: The 2" part of RQ1 is covered in clause 5.8.6.3.1.

NOTE 2: RQLl is tested in clause 5.9.2.1.2.

NOTE 3: RQ2 is tested in clause 5.9.2.2.2.
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5.8.6.3 Handling of ADMIN_FIELD
5.8.6.3.1 CL_PROTO_INF(A)
5.8.6.3.1.1 Conformance requirements

Reference: TS 102 613 [1], clause 11.5.3.1 and 11.2a.

RQ1 |[CL_PROTO_INF(A) shall be sent by the CLF to the UICC after every successful ISO/IEC 14443-3 [5]
Type A RF protocol initialization.
RQ2 |After the CLF has sent the SAK as per ISO/IEC 14443-3 [5], on reception of the 1 RF frame, if the error
detection code is correct and the RF frame is a Type A standard frame as per ISO/IEC 14443-3 [5] with
CRC_A appended, and the first byte is not 'EQ', '50', '93', '95' or '97', the CLF shall compose a CLT frame
with ADMIN_FIELD set to CL_PROTO_INF(A) and shall attach the received RF data as DATA_FIELD.
The RF-type specific error detection code shall not be included and the DATA_FIELD shall be coded in
"byte-aligned" manner.
RQ3 |After the CLF has sent the SAK as per ISO/IEC 14443-3 [5], on reception of the 1% RF frame,if the first
byte is equal to 'EQ' (command "RATS" as per ISO/IEC 14443-4 [6]), then the CLF shall continue
ISO/IEC 14443-4 [6] processing using a higher level protocol out of scope of the present document, no
CLT frame shall be sent to the UICC.
RQ4 |After the CLF has sent the SAK as per ISO/IEC 14443-3 [5], on reception of the 15 RF frame, if the
length of the RF data exceeds the maximum size of the DATA_FIELD, no CLT frame shall be sent to the
UICC.
RQ5 [For ISO/IEC 14443-3 [5] Type A, initialization (anti-collision and selection) of the RF protocol is
performed by the CLF without UICC involvement.

RQ6 |During ISO/IEC 14443-3 [5] Type A RF protocol initialization, the CLF shall not send CLT frames.
NOTE 1: Development of test cases for RQ4 is FFS.
NOTE 2: Test cases for RQ3 are out of scope of the present document.
NOTE 3: RQ6 is FFS.

5.8.6.3.1.2 Test case 1: opening a CLT session with CL_PROTO_INF(A)

Execution of thistest case might require the support of an upper layer (e.g. HCI as per TS 102 622 [4]). This
information shall be provided by the DUT manufacturer.

The test equipment shall provide a PCD capable to perform ISO/IEC 14443-3 [5] Type A RF communication, with RF
frame reception length of at least 32 bytes.

5.8.6.3.1.2.1 Test execution
The test procedure shall be executed once for each of following parameters:

e  Thereareno test case specific parameters for this test case.

5.8.6.3.1.2.2 Initial conditions
e  TheSWPinterfaceisidle (in any state), i.e. no further communication is expected.

. The RF field is not on.
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5.8.6.3.1.2.3 Test procedure
Step Direction Description RQ
1 PCD->T Turn on RF field
Terminal may communicate with UICC as required; for example, activate the
2 T > UICC SWP interface if necessary, and send EVT_FIELD_ON as specified in

TS 102 622 [4]

Perform initialization of the RF ISO/IEC14443-3 [5] Type A protocol (with
anti-collision and selection)

Transmit RF frame with payload of 4 RF bytes to the terminal, where the
4 PCD->T 15t byte is set to ‘30", the 2" byte to '00', and the bytes 3 and 4 represent the RQ1
correct CRC as per ISO/IEC14443-3 [5] Type A

Send CLT frame with administrative command CL_PROTO_INF(A) in byte

3 PCD &> T RQ5

5 T>uicc aligned format containing the 15t and 2" byte of the given RF data RQ2
6 uIice > T Respgnd "no admi_nistrative command" CLT frame in_ Type A aligned format
containing 18 (arbitrary chosen) RF bytes (encoded in CLT PAYLOAD)
7 T > PCD Transmit RF frame to the terminal containing the resulting RF data
8 PCD->T Send REQA to the terminal
9 T > Uice Forward the RF data to the UICC by means of a CLT frame with
ADMIN_FIELD set to 0000 and having a DATA_FIELD length of 1 byte
Respond CLT frame with the ADMIN_FIELD CL_GOTO_INIT and no
10 vicc >1 DATA_FIELD present.
11 T Send no RF frame to the PCD
12 PCD € T Per.form. initialization of Fhe RF ISO/IEC14443-3 [5] Type A protocol (with
anti-collision and selection) (see note)
Transmit RF frame with payload of 4 RF bytes to the terminal, where the
13 PCD->T 15t byte is set to '60", the 2" byte to '04', and the bytes 3 and 4 represent the
correct CRC as per ISO/IEC14443-3 [5] Type A
14 TS uIce Send CLT frame with administrative command CL_PROTO_INF(A) in byte RO1

aligned format containing the 15t and 2" byte of the given RF data
NOTE:  The PCD starts with REQA without cutting off the RF field.

5.8.6.3.2 CL_PROTO_INF(F)

5.8.6.3.2.1 Conformance requirements

Reference: TS 102 613 [1], clause 11.5.3.2.

RQ1 |A CLT frame with the ADMIN_FIELD CL_PROTO_INF(F) shall be sent by the CLF to the UICC after
every reception of an anticollision command ("POLLING REQUEST" command) from RF if the CLF is
configured to do so.

RQ2 |When the CLF has received the initialization command as defined in ISO/IEC 18092 [8] for

212 kbps/424 kbps passive mode ("POLLING REQUEST", command code '00'), it shall forward the
received RF data (including the LEN and RF CRC field) to the UICC encapsulated as byte aligned
DATA_FIELD in a CLT frame with the ADMIN_FIELD CL_PROTO_INF(F)

RQ3 [On reception of a CLT frame with ADMIN_FIELD (0000)b, the CLF shall interpret the DATA_FIELD as
initialization response ("POLLING RESPONSE", Command Code '01', including the LEN and RF CRC
field), and send it out on RF side according to the initialization procedure as defined in ISO/IEC 18092 [8]
for 212 kbps/424 kbps passive mode

RQ4 |[If the CLF has received a CLT frame without a DATA_FIELD with respect to ISO/IEC 18092 [8] and
212 kbps/424 kbps passive mode, the CLF shall not transmit any data via RF

NOTE: Development of test cases for CL_PROTO_INF(F) is FFS.
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5.8.6.3.3 CL_GOTO_INIT and CL_GOTO_HALT

5.8.6.3.3.1 Conformance requirements

Reference: TS 102 613 [1], clause 11.5.3.3.

RQ1 |[If the CLF was selected from IDLE state and the CLF receives a ADMIN_FIELD containing
CL_GOTO_INIT the CLF shall enter the IDLE state.

RQ2 |[If the CLF was selected from HALT state and the CLF receives a ADMIN_FIELD containing
CL_GOTO_INIT the CLF shall enter the HALT state.

RQ3 |If the CLF receives a ADMIN_FIELD containing CL_GOTO_HALT the CLF shall enter the HALT state.
RQ4 |After the transition to ISO/IEC 14443-3 [5] "IDLE" or "HALT" state, the CLF shall process

ISO/IEC 14443-3 [5] Type A RF protocol initialization, and proceed as described in clause 11.5.3.1 in
TS 102 613 [1].

NOTE: These RQs are tested in clause 5.9.2.2.2.

58.7 CLT Protocol Rules
58.7.1 Rules for the CLF

5.8.7.1.1 Conformance requirements

Reference: TS 102 613 [1], clause 11.6.

RQ1 [In order to open a new CLT session, the CLF shall send a CLT frame with ADMIN_FIELD set to
CL_PROTO_INF(A) or CL_PROTO_INF(F) to the UICC and shall close also any former CLT session.
RQ2 |After having sent a CLT frame with ADMIN_FIELD set to CL_PROTO_INF(A), subsequently sent CLT
frames within the CLT session shall be coded in Type A aligned manner.

RQ3 [During a CLT session, on reception of a corrupted SWP frame or a CLT frame which contains an
ADMIN_FIELD set to a value which is reserved for future use, the CLF shall maintain the CLT LLC layer.
NOTE: Development of test cases for RQ1 to RQ3 is FFS.

5.8.7.2 Rules for the UICC
Reference: TS 102 613 [1], clause 11.6.2.

There are no conformance requirements for the terminal for the referenced clause.

5.9 Timing and performance

591 SHDLC Data transmission mode

5.9.1.1 CLF processing delay when receiving data over an RF-link

59.1.1.1 Conformance requirements

Reference: TS 102 613 [1], clause 12.1.1.

RQ1 |The CLF shall be able to send one or multiple I-frames over the SWP link to the UICC.

RQ2 |The CLF shall respect TcLr shdic,receive @S Specified in TS 102 613 [1].

RQ3 |[The CLF shall start the transmission of the RF acknowledgement, where required by the RF protocol,
before the last bit of data related to it has been sent over SWP.

NOTE: RQ1 to RQ3 are tested in clause 5.9.1.2.2.
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5.9.1.2 CLF processing delay when sending data over an RF-link

59.1.2.1 Conformance requirements

Reference: TS 102 613 [1], clause 12.1.2.

RQ1 [When receiving data from the UICC in one or multiple I-frames; the CLF shall remove the frame
fragmentation.
RQ2 |The CLF shall transmit the data conveyed by those I-frames over RF, fragmenting where necessary.
RQ3 |The CLF shall respect Tcie shdic,Transmit @S Specified in TS 102 613 [1].
NOTE: In the current version of the specification RQ1 to RQ3 are only tested for non chained RF frames.

Reference: TS 102 613 [1], clause 12.1.1.

RQ4 |The CLF shall be able to send one or multiple I-frames over the SWP link to the UICC.

RQ5 |The CLF shall respect TcLr shdic,receive @S Specified in TS 102 613 [1].

RQ6 |The CLF shall start the transmission of the RF acknowledgement, where required by the RF protocol,
before the last bit of data related to it has been sent over SWP.

NOTE: In the current version of the specification RQ4 to RQ6 are only tested for non chained RF frames.

NOTE:  TcLrsndicTransmit & TcLF shdicreceive &€ defined in clauses 12.1.1 and 12.1.2 of TS 102 613 [1]. These clauses
define the conditions for which the formulas are valid and the test tool should attempt to ensure that these
conditions are met. If not, the timings added by the test tool have to be subtracted from the measured
timings to correctly assess the terminal compliance.

59.1.2.2 Test case 1: Transceiving non-chained data over RF in Card Emulation
59.1.221 Test execution
Run this test procedure for:

. Each of the supported card emulation types (A and B).

Each of the scenario described below.

Scenario number Number of Bytes transferred over RF
1 INT(V_FRAME_SIZE_CE*/4)
2 INT(V_FRAME_SIZE_CE*/3)
3 INT(V_FRAME_SIZE_CE*/2)
4 INT(V_FRAME_SIZE _CE*)
NOTE 1: V_FRAME_SIZE_CE equals V_FRAME_SIZE_CEA for type A and V_FRAME_SIZE_CEB for type B.
NOTE 2: INT(x) refers here to the integer value of 'X'.

59.1.2.2.2 Initial conditions
. SHDLC link is established with the window size indicated in the test execution clause.

. SHDLC link isidle, i.e. no further communication is expected.
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5.9.1.2.2.3 Test procedure
Step Direction Description RQ
1 PCD>T Send 1 RF frame (I-Block), with length as defined in the execution clause
> T > UICC Forward the data payload extracted from the I-Block received on RF RQ4,
T > PCD Acknowledge the received RF frame RQ5,RQ6
3 Send I-Frame(s), transporting the RF data to be sent to the PCD, as defined
UicC>T ; -
in the execution clause
4 T PCD Forward the I-Block(s) built from the payload of the I-Frames received on Sg%
SWP from the UICC .
RQ3
5 PCD->T Acknowledge the received RF frame

5.9.2 CLT data transmission mode for ISO/IEC 14443-3 Type A

5.9.2.1 CLF processing delay (three subclauses)

5.9.21.1 Conformance requirements

Reference: TS 102 613 [1], clause 12.2.1.

RQ1 |The CLF receives data from RF and sends it to the UICC over SWP.

RQ2 |When receiving from RF, the CLF shall deliver the received RF data block as DATA_FIELD within
exactly one CLT frame.

In the case where the incoming RF data block exceeds the length limit of CLT LLC, an error on the RF
side or wrong RF protocol type shall be assumed and proper error handling shall be executed.

Reference: TS 102 613 [1], clause 12.2.2.

RQ3 |The CLF receives data from UICC over SWP and sends it to RF.

RQ4 |The CLF shall deliver each received SWP data block as exactly one RF data block.

RQ5 |Within a CLT session, upon reception of a CLT frame, if the CRC is not correct, the CLF shall follow the
rules given in clause 11.6.2 (TS 102 613 [1]) and in case of non-pipelining, the CLF shall not modulate
the RF field.

Reference: TS 102 613 [1], clause 12.2.3.

| RQ6 |The total processing delay shall respect TCLF,deIay as specified in 102 613 [1].

Reference: TS 102 613 [1], clause 11.3.

RQ7 |When sending a frame with the CLT PAYLOAD in Type A aligned structure, meaningless bits in the last
byte of the CLT PAYLOAD shall be padded with 0.

Reference: TS 102 613 [1], clause 11.5.1.

RQ8 |When the CLF receives a CLT frame with Type A aligned DATA_FIELD, the bit count shall be retrieved
implicitly from the length of the CLT PAYLOAD, where the interpretation rule is defined as table 11.3 in
TS 102 613 [1].

RQ9 |When the CLF sends a CLT frame with Type A aligned DATA_FIELD, the size of the CLT PAYLOAD
shall be determined according to table 11.2 in TS 102 613 [1] and the number of RF bits to be sent.
RQ10 |When the CLF receives a CLT frame with Type A aligned DATA_FIELD it shall interpret it as an
instruction to send N full bytes plus N parity bits over the RF where N is determined from the size of the
DATA_FIELD according to table 11.3, for 1 < N < 25.

RQ11 |When the CLF receives a CLT frame with a Type A aligned DATA_FIELD of a size of one byte it shall
interpret it as an instruction to send the least significant 4 bits over the RF.
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Reference: TS 102 613 [1], clause 11.5.2.

RQ12 |For ISO/IEC 14443-3 [5] Type A, after the CLF has received an RF frame, a CLT frame with all RF data
in the DATA_FIELD shall be composed and sent to the UICC except for the first frame after RF
protocol initialization.

NOTE 1: Test casesfor RQ2, 2"d part (error situations) are out of scope of the present document.
NOTE 2: Test cases for RQ5, 2nd part (reference to clause 11.6.2 of TS 102 613 [1]) are given in clause 5.8.7.2 of

the present document, test cases for the error situationsin case of non-pipeling are out of scope of the
present document.

59.21.2 Test case 1: CLF processing time - Type A aligned communication, with RF
response

Execution of thistest case might require the support of an upper layer (e.g. HCI as per TS 102 622 [4]). This
information shall be provided by the DUT manufacturer.

The test equipment shall provide a PCD capable to perform ISO/IEC 14443-3 [5] type A RF communication, with RF
frame reception length of up to 32 bytes.

592121 Test execution

The test procedure shall be executed once for each of following parameter sets:
. Payload length in RF bytes of RF frame sent from PCD to CLF.
. CLT_PAYLOAD length of CLT frame sent from UICC to CLF.

. The combination of the two parameter above shall be as follows:

Combination number CLT PAYLOAD RF bytes
1 29 1
2 21 4
3 16 10
4 9 15
5 5 18
6 2 24
7 1 25

ETSI



Release 9 84 ETSI TS 102 694-1 vV9.2.0 (2013-04)

59.2.1.2.2 Initial conditions

. CLT session (ISO/IEC 14443-3 [5] Type A) is established, and no further CLT frame exchange is expected.

5.9.21.2.3 Test procedure
Step Direction Description RQ

1 PCD>T Send a RF frames to the terminal
ROL,
RQ?2,
> T > Uice Forward the RF data to the UICC by sending "no administrative command" RQ6,
CLT frame in Type A aligned format containing the given RF data RQ7,
RQ9,
RQ12

Respond "no administrative command" CLT frame in Type A aligned format RQ5

3 UICC >T  |containing CLT PAYLOAD (see note 2)

RQ3,
RQ4,
RQS5,
4 T > PCD Send RF frame containing the RF response data to the PCD RQ6,
RQ8,
RQ10,
RQ11

NOTE 1: There may be overlapping of steps 1 and 2, and of steps 3 and 4.
NOTE 2: RQS5 shall only be validated in pipelining case.

5.9.2.1.3 Test case 2: CLF processing time, no RF response

Execution of thistest case might require the support of an upper layer (e.g. HCI asper TS 102 622 [4]). This
information shall be provided by the DUT manufacturer.

The test equipment shall provide a PCD capable to perform ISO/IEC 14443-3 [5] type A RF communication, with RF
frame reception length of up to 32 bytes.

59.2.1.3.1 Test execution

The test procedure shall be executed once for each of following parameter sets:

e  Thereareno test case-specific parameters for this test case.

5.9.2.1.3.2 Initial conditions

. CLT session (ISO/IEC 14443-3 [5] Type A) is established, and no further CLT frame exchange is expected.
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5.9.2.1.3.3 Test procedure
Step Direction Description RQ

Trigger the PCD to send a 15t RF frame with N = 24 bytes of RF data to the
terminal, and a 2"d RF frame with N < 25 bytes of RF data immediately after

1 User delay = (T ¢ gelay + UICC processing time used in step 4) related to the 1°
RF frame has elapsed
Where T¢, g gelay = 210 WS + (15 us per received byte of RF data)
See note 2

2 T Receive 15! RF frame from PCD

3 T 5 uice Forward the the RF data of the 15t frame to the UICC by means of a CLT gg%
frame with ADMIN_FIELD set to 0000 RQ6,

4 uICC Simulate the UICC processing time with a value of 150 ps between
reception of the CLT command and the sending of the CLT response

5 uice > T Respond CLT frame with 0 bytes in the CLT_PAYLOAD and with
ADMIN_FIELD set to 0000

6 T Send no RF frame to the PCD

7 T Receive 2" RF frame from PCD
Forward the RF data of the 2" RF frame to the UICC by means of a CLT

8 T~>uicc frame with ADMIN_FIELD set to 0000 RQ6

NOTE 1: There may be overlapping of steps 2 and 3.
NOTE 2: The 1% RF frame is sized to 24 Bytes to be compatible with command sets used in the field, while
avoiding overly constraining the CLF.

5.9.2.2 Timing value for the CLF processing delay (Request Guard Time)

5.9.2.2.1 Conformance requirements

Reference: TS 102 613 [1], clause 12.2.4.

RQ1 [The CLF shall respect T ¢ 4y @S described in 102 613 [1].

RQ2 |If the PCD sends a REQA or WUPA to the CLF during a CLT session, the CLF shall forward the REQA
or WUPA encapsulated in a CLT frame having a CLT_PAYLOAD length of 1 byte to the UICC.

RQ3 [The CLF shall properly process a CLT frame with the ADMIN_FIELD CL_GOTO_INIT and no
DATA_FIELD present.

Reference: TS 102 613 [1], clause 11.5.2.

RQ4 |For ISO/IEC 14443-3 [5] Type A, after reception of a CLT frame from the UICC, the CLF shall transmit
the received data via RF if the CLT frame included a DATA_FIELD, if no DATA_FIELD was present then
no data shall be transmitted via RF.

Reference: TS 102 613 [1], clause 11.5.3.3.

RQ5 |[If the CLF was selected from IDLE state and the CLF receives a ADMIN_FIELD containing
CL_GOTO_INIT the CLF shall enter the IDLE state.

RQ6 |If the CLF was selected from HALT state and the CLF receives a ADMIN_FIELD containing
CL_GOTO_INIT the CLF shall enter the HALT state.

RQ7 |If the CLF receives a ADMIN_FIELD containing CL_GOTO_HALT the CLF shall enter the HALT state.
RQ8 |After the transition to ISO/IEC 14443-3 [5] "IDLE" or "HALT" state, the CLF shall process

ISO/IEC 14443-3 [5] Type A RF protocol initialization, and proceed as described in clause 11.5.3.1 in
TS 102 613 [1].

NOTE: How to test for RQ8 is FFS.
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5.9.2.2.2 Test case 1: CLF processing time, Request Guard Time from IDLE state - Type A
state transition

Execution of thistest case might require the support of an upper layer (e.g. HCI asper TS 102 622 [4]). This
information shall be provided by the DUT manufacturer.

The test equipment shall provide a PCD capable to perform ISO/IEC 14443-3 [5] type A RF communication, with RF
frame reception length of at least 32 bytes.

59.2.2.2.1 Test execution

The test procedure shall be executed once for each of following parameters:
e  All RF frames provide REQA command, as per ISO/IEC 14443-3 [5].

. All RF frames provide WUPA command, as per | SO/IEC 14443-3 [5].

5.9.2.2.2.2 Initial conditions
. If the SHDLC link is established it shall beidle, i.e. no further communication is expected.

. The CLF isready to perform the ISO/IEC 14443-3 [5] Type A protocol initialization.

5.9.2.2.2.3 Test procedure

Step Direction Description RQ
1 PCD < > T Pgrform Fhe ini;ialization of the RF ISO/IEC 14443-3 [5] Type A protocol
(with anti-collision and selection) from IDLE state
2 PCD->T Send RF frame to trigger the CLF to open CLT session
3 T > UICC Send CLT administrative command
4 UICC>T Send response
Send a 15t REQA/WUPA to the terminal, and prepare to send a 2"

5 PCD>T REQA/WUPA after Request Guard Time (ISO/IEC 14443-3 [5]) related to
the 15t REQA/WUPA has elapsed (see step 9)

6 T > Uice Forward the the RF data to the UIC_C by means of a CLT frame with RQ1,
ADMIN_FIELD set to 0000 and having a DATA_FIELD length of 1 byte RQ2,

Simulate the UICC processing time between reception of the RF data and
the sending of the response, with a processing time of 215 ps (see note 2).

! vice There shall not be more than 1 idle bit after the resume. The 215 ps is
calculated to ensure that the CLF can respect the Request Guard Time
8 uice > T Respond CLT frame with the ADMIN_FIELD CL_GOTO_INIT and no
DATA_FIELD present
RQ4,
9 T Send no RF frame to the PCD (see note 1) RQ5,
RQ6
10 PCD > T Send a 2" REQA/WUPA after Request Guard Time related to the 15t
REQA/WUPA has elapsed
11 T > PCD Send RF frame containing the RF response ATQA as per RQ1,
ISO/IEC 14443-3 [5] to the PCD RQ3

Complete the initialization of the RF ISO/IEC 14443-3 [5] Type A protocol

12 PCD&<>T (with anti-collision and selection)

13 PCD>T Send RF frame to trigger the CLF to open CLT session
14 T > UICC Send CLT administrative command
15 UICC>T Send response

NOTE 1: Action on reception of CL_GOTO_INIT as per TS 102 613 [1].

NOTE 2: The UICC processing time is defined as the time between the last data bit received over SWP and and
the first bit sent over SWP where:
- The last data bit received over SWP is the end of the last bit of EOF on signal S1.
- The first bit sent over SWP is the start of the resume on signal S2.

ETSI



Release 9 87 ETSI TS 102 694-1 V9.2.0 (2013-04)
5.9.2.2.3 Test case y: CLF processing time, Request Guard Time from HALT state- Type A

state transition

Execution of thistest case might require the support of an upper layer (e.g. HCI asper TS 102 622 [4]). This
information shall be provided by the DUT manufacturer.

The test equipment shall provide a PCD capable to perform ISO/IEC 14443-3 [5] type A RF communication, with RF
frame reception length of at least 32 bytes.

5.9.2.23.1 Test execution
The test procedure shall be executed once for each of following parameters:

. none.

5.9.2.2.3.2 Initial conditions
. If the SHDLC link is established it shall beidle, i.e. no further communication is expected.

. The CLF isready to perform the ISO/IEC 14443-3 [5] Type A protocol initialization.
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5.9.2.2.3.3 Test procedure

Step Direction Description RQ
1 PCD < > T Pe_rform _the ini;ialization of th_e RF ISO/IEC 14443-3 [5] Type A protocol
(with anti-collision and selection) from HALT state
2 PCD->T Send RF frame to trigger the CLF to open CLT session
3 T > UICC Send CLT administrative command
4 UICC>T Send response
Send a 1t WUPA to the terminal, and prepare to send a 2" WUPA after

5 PCD->T Request Guard Time (ISO/IEC 14443-3 [5]) related to the 15t WUPA has
elapsed (see step 9)

6 T > UIce Forward the the RF data to the UICC by means of a CLT frame with RQ1,
ADMIN_FIELD set to 0000 and having a DATA_FIELD length of 1 byte RQ2,

Simulate the UICC processing time between reception of the RF data and
the sending of the response, with a processing time of 215 s (see note 2).
7 uiccC There shall not be more than 1 idle bit after the resume

The 215 ps is calculated to ensure that the CLF can respect the Request
Guard Time

Respond CLT frame with the ADMIN_FIELD CL_GOTO_INIT and no

8 vice>T DATA_FIELD present
RQ4,
9 T Send no RF frame to the PCD (see note 1) RQ5,
RQ6
d i t
10 PCD > T Sli?)ds:dzn WUPA after Request Guard Time related to the 15t WUPA has
11 T PCD Send RF frame containing the RF response ATQA as per RQ1,
ISO/IEC 14443-3 [5] to the PCD RQ3
12 PCD < > T Cqmpletg the_ |r_1|t|aI|zat|on of _the RF ISO/IEC 14443-3 [5] Type A protocol
(with anti-collision and selection)
13 PCD->T Send RF frame to trigger the CLF to open CLT session
14 T > UICC Send CLT administrative command
15 UICC>T Send response
16 PCD>T Send HLTA
17 T > UIce Send_ no admln_lstratlve command" CLT frame in Type A aligned format
containing the given RF data
18 uice S T Respond CLT frame in Type A aligned format with administrative command
CL_GOTO_HALT and without CLT PAYLOAD
19 T Enter ISO/IEC 14443-3 [5] Type A HALT state
20 PCD& ST Verify the HALT state by applying ISO/IEC 14443-3 [5] anticollision RQ7
commands

NOTE 1: Action on reception of CL_GOTO_INIT as per TS 102 613 [1].

NOTE 2: The UICC processing time is defined as the time between the last data bit received over SWP and and
the first bit sent over SWP where:
- The last data bit received over SWP is the end of the last bit of EOF on signal S1.
- The first bit sent over SWP is the start of the resume on signal S2.

5.9.3 CLT data transmission mode for ISO/IEC 18092 212 kbps/424 kbps
passive mode

Conformance requirements and test cases for this clause are FFS.
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Annex A:
Void
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Annex B (informative):
Core specification version information

Unless otherwise specified, the versions of TS 102 613 [4] from which conformance requirements have been extracted

are asfollows.

Release Latest version from which conformance requirements
have been extracted
7 V7.9.0 + SCP(12)000167
8 Vv8.2.0 + SCP(12)000207
9 V9.2.0 + SCP(12)000208
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Annex C (informative):
Change history

Thisannex lists al Changes Reguests (CR) applied to the present document.

Change history
Date | Meeting Plenary Doc CR |Rev|Cat Subject/Comment Old | New
Creation of the specification 7.0.0
2010-07 SCP #45 |SCP(10)0118 002 - F |Corrections to test case 5.9.2.2.2 7.00 | 7.1.0
2010-07 SCP #45 |SCP(10)0118 003 - F_[Modify test case 5.9.2.1.2
SCP(10)0118 004 - F_[Improved testing of idle bits
SCP(10)0118 005 - F |[Test case 5.3.2.3.19: added RSET to last step of test case
SCP(10)0118 006 - F _|[Test case 5.6.2.2.3: clear specification of sequence numbers
SCP(10)0118 007 - F_[Correction of specification regarding ACT_INFORMATION
SCP(10)0118 008 - F |Test case 5.3.2.2.2: correction of applicability
SCP(10)0118 009 - F _[Test case 5.3.2.5.2: removal due to redundancy
SCP(10)0118 010 - F |[Test cases 5.6.3.2.X: Updated to send subsequent frames in order
to check for response to invalid frame
SCP(10)0118 011 - F [Change of usage of 10 I-frames throughout specification to 9 I-
frames
SCP(10)0118 014 - F [Removal of redundant applicability statements
SCP(10)0188 012 1 F_[HCP message fragmentation
SCP(10)0189 013 | 1 F _[Clarification of O_WS_3
2010-10 SCP #46 |SCP(10)0221 015 - F [Clarification of Test cases 2: I-frame reception - single I-Frame 7.10 | 7.2.0
reception and Test case 3: I-frame reception - multiple I-Frame
reception
2011-01 SCP #47 [SCP(11)0014 016 F_[Removal of redundant options and conditional items 720 | 7.3.0
SCP(11)0015 017 F [Removal of redundant requirement related to non-support of Class
A
SCP(11)0016 019 F_[Correction on SHDLC link establishment
SCP(11)0017 021 F [Test case 5.3.2.3.3: allow for terminals which activate TS 102 221
interface first
SCP(11)0018r1 022 1 F [Correction of handling of CL_PROTO_INF(A) and of wrong
specification of CLT_PAYLOAD length
SCP(11)0019 023 F_[Corrections to test procedure 5.9.2.1.3 and 5.9.2.2.2
SCP(11)0020r1 024 1 F |Extended RESUME time and clarification of interface deactivation
SCP(11)0021 025 F [Modify the applicability of test case 5.7.7.6.2
SCP(11)0022 026 F_[Correction to 'only one SREJ at any one time' test case
SCP(11)0025 020 F_|Clarifications to CLT test cases related to REQA/WUPA
SCP(11)0026 018 F [Correction of SHDLC window size negotiation
2011-03 SCP #48 [SCP(11)0102 029 F_[Correction to test case 5.4.1.5.2.2 — addition of text for activation
SCP(11)0103 030 F [Corrections to test procedure 5.9.2.2.2 and add new test case
5.9.2.2.X
SCP(11)0104 031 F |Addition of testing for reception of closely spaced frames
SCP(11)0105 032 F [Corrections to test procedure 5.9.2.2.2
2011-03 SCP #48 |SCP(11)0100 027 F [Creation of Rel-8 of TS 102 694-1 to cover Rel-8 conformance 7.3.0 | 8.0.0
requirements of TS 102 613
2011-07 SCP #50 [SCP(11)0231r1 033 1 F [Clarification of trigger requirements 8.0.0 | 8.1.0
SCP(11)0232 034 F_[Clarification of test execution parameters in test case 5.5.3.2
2011-12 SCP#53 |SCP(11)0336 037 F [Definition of the conditional item of test case 5.7.7.6.2 8.1.0 | 8.2.0
SCP(11)0337 038 F [Deletion of test case 5.7.7.9.3
SCP(11)0339 040 F_[Correction of test procedure in clause 5.7.6.4.2
SCP(11)0340 041 C |Modification of TC 5.9.2.1.3 for better reproductibility over test
tools
SCP(11)0341r1 042 1 F _[Correction of figure A.3.7
2012-03 SCP#54 [SCP(12)000027r2 043 2 F |Modify test procedure of test case 5.3.2.2.3.3 8.2.0 | 8.3.0
SCP(12)000028r2 044 2 F [Removal of test case 5.3.2.3.18
SCP(12)000030r2 046 2 F [Usage of PCD for low power mode TCs
SCP(12)000031r1 047 1 F [Correction on TC 5.5.3.2.
2012-06 SCP#55 |SCP(12)000107 051 F_[Clarification on incorrectly formed frames 8.2.0 | 8.3.0
SCP(12)000108 052 F_[Correction of applicability of TC 5.5.4.3 and TC 5.5.4.4
SCP(12)000109 053 F [Clarification on reception of RNR vs. window size
SCP(12)000110 054 F__[Clarification of trigger requirements TR1 and TR2
2012-03 SCP#54 |SCP(12)000034r1 048 | 1 F _[Creation of TS 102 694-1 Rel-9 8.3.0 | 9.0.0
2012-09 SCP#56 [SCP(12)000178r1 035 2 F |Correction of test execution for test case 5.7.7.3.4 9.0.0 | 9.1.0
SCP(12)000171r1 045 3 F _[Modify the test procedure of TC 5.7.7.8.2 9.0.0 | 9.1.0
SCP(12)000174r1 056 1 F_[Definition of rise/fall time measurement accuracy 9.0.0 | 9.1.0
SCP(12)000176r1 058 1 F |Add missing correction to CR047revl (TC 5.5.3) 9.0.0 | 9.1.0
SCP(12)000177r1 059 1 F |Addition of execution requirement TR2/TR1 to TC 5.7.7.5.3 and 9.0.0 | 9.1.0
TC5.7.7.5.4.
SCP(12)000178r1 035 2 F [Correction of test execution for test case 5.7.7.3.4 9.0.0 | 9.1.0
2012-12 SCP#57 |SCP(12)000231 060 B [Addition of test case to check the SHDLC timings defined in TS 9.1.0 | 9.2.0
102 613 clause 12.1.
SCP(12)000232 061 F_[Clarification of communication conditions for SHDLC LLC 9.1.0 | 9.2.0
SCP(12)000236 063 F [Correction of SWIO and Vcc deactivation requirement RQ8 9.1.0 | 9.2.0
according to changes in TS 102 613
SCP(12)000235 064 F _[Correction of S1 measurement range for H and L states 9.1.0 | 9.2.0
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Change history
Date | Meeting Plenary Doc CR |Rev|Cat Subject/Comment Old | New
SCP(12)000245 066 F [Clarification of test case 5.7.7.3.4 to indicate allowed values in 9.1.0 | 9.2.0
RSET frame from CLF
2013-02 SCP#58 |SCP(13)000022 067 F |Clarification of the UICC processing time simulation 9.1.0 | 9.2.0
SCP(13)000023 068 F__|Clarification of setting uncertainty 9.1.0 [ 9.2.0
SCP(13)000024 069 F [Improved specification of UICC simulator behaviour 9.1.0 | 9.2.0
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