ETS| EN 302 208-1 V2.1.1 (2015-02)

{ .--..

EUROPEAN STANDARD

é s'

Electromag netl%qsom patlbﬂcﬂy and
Radio spect@m&/latte;S\(ERM)

Radio Frequency Identlgm%n ﬁqmbment operating in the
band 865 MHz to SGSWWm\ﬁQWer levels up to 2 W and
in the band 915 MHz&b 921 I\M{@Wlth power levels up to 4 W,
Part 1: Technical requwem@m”s and methods of measurement

>°
S S '\Q
‘\\ /
.\\“\ Qé\
SN
e


��u����H�e�tJ^�+�gD�G�����VS�tq�\��on���Y,��VHit�eBD���/��g�U�*g�x���xƛ6=������l��p�N5	d�������� 0�����az/}9�Z"���

2 ETSI EN 302 208-1 V2.1.1 (2015-02)

Reference
REN/ERM-TG34-260

Keywords
ID, radio, RFID, SRD

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 56200017 - NAF 742 C
Association a but nonJucratifienregistrée a’la
Sous-Préfecture de'Grasse’(06) N° 7803/88

Important\notice

The present document can be downloaded from:
http://wwwsetsi.org/standards-search

The present document may be made available.in’ electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall not be modified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents between such versions and/or in print, the only prevailing document is the
print of the Portable Document Format (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:
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

Copyright Notification

No part may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying
and microfilm except as authorized by written permission of ETSI.
The content of the PDF version shall not be modified without the written authorization of ETSI.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 2015.
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


p��H����<y��n�f4�\����ƾ-\Ԇ�6l�,��J�le2����|�ɋ������rj�J��O����[?��\��`�����c|^�B։xq�$�0�qS�>{B������2cj�Յ������

3 ETSI EN 302 208-1 V2.1.1 (2015-02)

Contents
Intellectual Property RIGNES.... ..ottt e b e s 7
01 Yo (o ST 7
MoOdal VErDS EMINOIOQY .......ccveieeieieece sttt ettt e e e s re s aeeaesbeeaeesbesreensesaeensessesneenseseeeneensessens 7
gL [N o1 o] o PSSR 7
1 o0 o< TSP PP PP PRSI 8
2 REFEIBINCES .....ccee ettt s bt bt s e et e e e e et et e st e be e bt sE e et e b e e et e neenenbenbeneens 8
21 NOFMBLIVE FEFEIEINCES ....ccuteeeitiite ittt sttt ettt e se e be s bt b e bt eh e e ae e e e s bese e e ke sbeeb e e ne e s e besb e besaeebesneennennen 8
2.2 INfOrMELIVE FEFEIENCES. ... ettt b bbbt h et e e e se e ke s bt bt et e s e e e sn et e saeebenneennennen 9
3 Definitions, symbols and abbrevialions .............ocvieeeriieere e 9
31 D= T 0T (0] USRS 9
3.2 SYIMDOIS. ...ttt e b e et b e et bt et h e s e Rt b e R e Rt Rt AR oAt R bRt Rt ARt eb e Rt b e et eb e n e 10
33 Y o] o= V7= 0] 11
4 Technical requirement SPECITICALIONS.........ceeiiiieiici e e s ae b e 11
4.1 LT aTe e = [T = 1= 1 SRS 11
4.2 Presentation of equipment fOr teStiNG PUIPOSES.........c.idisteriererreeseesee @5 eeesseesseesseesseessesssssssssesssesssessessnes 12
421 Choice of MOdEl fOr TESHING .....ooveueeeirieieeree b et Gt sb e b bbb e 12
4.2.2 Operational frEQUENCY FANGES ........c.eitirieeerre ek enrgsseseesesreseese s e mpibeseseeseseesesseseeseebeseesessensesesseseesessessesens 12
4221 (011 1V/= g o 7= o [ S . Lo SRS 12
4.2.2.2a UPPEr DANG.....eeeeeeeeee a1t Bl e 800 b ettt sttt et b e bbb e 13
4.22.2b ChaNNE] FANGE ...t prm e 88 et etk gaes Fere e es bt se s eb e nsese e bt b e e e bt b es e bt s e s e eb et e e ebenae e ens 13
4223 Testing of operational frEQUENEIES .. ... e s e ettt 13
4.2.3 Number of SAMPIES FOr tESHI NG . i e i e A ettt te e e e e e e et reete e e e sneeenes 14
424 L= 001070 L= B T 0SSOSO URRSRS 14
4.25 Testing of equipment with alternative POWErTEVELS ... e 15
4.2.6 Testing of equipment that does not have an external 50 Q RF connector (integral antenna

(=0 U] 0] .01 ) s 15
4.26.1 Equipment with an internal permanent or temporary antenna CONNECLON .........ccvecvreeeeeeseeseerieneeneens 15
4.2.6.2 Equipment with atemporary @ntENNA CONNECTOT ...........cvierieieierieeete et er e s ere e eenens 15
4.3 MechaniCal aNd €l ECHTCEI HES Nz et e ettt ettt ettt b et se e bt b et b et eb e e ens 15
431 (€71 PR 15
432 (@011 o] £SO 15
4.3.3 Transmitter ShUL-OFf FACITITY .......ooeeeiiie e 15
4.4 Declarations DY the PrOVIAES ........cc.ee ettt et et e eseeereesaaesseesseenreeneeaneeenes 15
45 AUXITArY 1St EQUIPIMENT ... .eeeieie ettt ee e st ste et e ee s se e be et eestesseesseesseeseeneesseesaeesseenseenseenseensennensnnns 16
5 Test conditions, power sources and ambient tEMPEraIUrES .........cceecveiieieere i 16
51 Normal and extreme tESE CONDITIONS.........ciuiiiieee ettt e bt e b s ene e e s 16
52 TESE POWET SOUICES.......c.ceiiueeiie it ittt ettt e e s e sa e s b e e b e e s ae e sa e e sh e she e sae s aeeae e sae e sae e e e sanesaaesreesneesneas 16
521 EXEEINGl TESE POWES SOUICE......eueteeetieteseeie sttt sttt st ettt i e b it b se bt b e se e bt b e ne e bt eb et e bene et ebenb et ebe b e 16
522 INEEINE] LESE POWES SOUICE ... vttt ettt sttt b e ie b e bt b e bt bbb e e bt s b e e e bt b e bt s bese et ebe s b et bt 16
53 [N\ o g = I (=S oo o 0] 1TSS 16
531 Normal temperature and NUMIGITY ........cooeieiriree bbb e 16
5.3.2 INOIMEI LESE POWET SOUICE ... .veeueeiieiieeieeesiee st ete et esteeatessaesteesteesseesseeseeneeeseeaseesseenteenseensantaeseesseenseeneesneennes 17
5321 =TT o = = SR 17
5.3.2.2 Regulated |ead-acid hattery POWEN SOUIMCES. .......ccuecierieeieeieeiesieeseeseeeseeesaeeaeeeeeseesseesseesseensessaesseessens 17
5.3.2.3 OLNEr POWET SOUICES...... . eeieeeee et eeeesteestee e e e eteseeseesaeesseeseesteeseesseesseesseesseenseanssaneeaseenseenseensennenssenssnns 17
54 EXIrEME tESE CONTITIONS ...ttt bbbttt b e bbb et e ae e e e e e b sheebesneene e e enrees 17
54.1 EXErOIME LEIMPEIBLUIES .......eeieeee ittt sttt st e s bt e s at e e s bt e e sae e e sbb e e s ate e sbbe e sbeeesbbe e sneeesabeesaneenares 17
5411 Procedure for tests at eXtreme tEMPENAEUNES.........oieiierieere ettt b e b e eb e s e ene 17
54111 Procedure for equipment designed for CONtiNUOUS OPEration ...........ccoerveerierieerereeeseseeeeieseeeenes 17
54112 Procedure for equipment designed for intermittent Operation ............coccoeeerereeneneeneneereseeees 18
5412 EXIreme teMPEratUre FANGES. ..........coiuiiieiie ettt e e s s s ae s sre e sre e e sneas 18
542 EXLreme teSt SOUrCE VOITAGES.........eiveuiiiereeiete ettt ettt b et b e et bbb 18

ETSI


a�@�����ec�Z)b���H�1��%�%���q���t���̘�q/�����#������̱�<�5�E���t����V%8�ʀ�[kL�����,;�-�ۧ�e���'}�
����A�z���:�_�^��

4 ETSI EN 302 208-1 V2.1.1 (2015-02)

54.2.1 =TT S0 = = S 18
54.2.2 Regulated lead-acid battery power sources and gel-cell battery power SOUrCeS.........ccvceeveeveeseeereennnn. 18
54.2.3 Power sources using other types Of DAILENTES.........cccveiieiece e 18
54.24 OLNEr POWET SOUICES...... . eeiveeueeeeeeeeeesteesteestee e etesaesseesseesseesseenteeseeaseesseesseesseenseanssanseaseenseenseensennensseessnns 19
6 (€7 07 = oo o ] 1o RSOSSN 19
6.1 Normal test Signals and teSt MOTUIBEION. ........cc.iiiiriiieiiti et 19
6.1.1 NOrmMal teSt SIGNAIS FOI GALAL.......ccveeeeeieeeeiete ettt b e 19
6.2 F N g (Lot =g (=g 7= VR 19
6.3 QL= O DU = 19
6.4 Test sites and general arrangements for radiated MEASUrEMENLS.........ccceeiereeieeseere e se e 20
6.5 Modes of operation Of the trANSMITLES ...........ciiei e e e e re e re e e e eneeenes 20
6.6 e ST gl = oY= P 20
7 M EBSUrEMENT UNCEITAINLY ....c.veitieieiteeeestecteeitesteete st e eesteste e tesaesseesbesasessesseesesseensessesssessesseenseseesneensensens 20
8 Methods of measurement and limits for transmitter Parameters..........cccooverenerene e 21
8.1 Frequency error for mains operated EQUIPMENT..........oi it sne s 21
811 D=, 11 0T o) o O RSS 21
8.1.2 Method of measurement Of frEQUENCY EITON..........ooieiieee ettt ae e ne e s 21
8.1.3 I 3T ST STRSTS 21
8.2 Frequency stability under [ow voltage CONAITIONS........c.oeiieiiie e eeens 22
821 (D= 1T 0Tl (o) PO TSP PR O TP URTUPURURRI 22
822 MEthOd OF MEASUMEIMENT ........eiiititiie ettt b et st b bt bt b e e e et e seene e besaesbe e e ennenneas 22
8.2.3 0 T T -SSP 22
8.3 RAIALEA POWES (B.1.10.) c.veertereeieetereeeetesieeeteseeeeee st P e s s s e e g BB e bt eb e s e s bt nn e bt e e ene e nnens 22
831 D=, 1T 0Tl (o) o U o T A S SRS 22
8.3.2 Method Of MEASUrEMENT ........coouiiiieee 8 B 5 Tt ettt st 22
8321 Radiatetd MEBSUIEIMENE .........oiviieie a5 e ettt eteeee s 20e s oy s e eeeeeeneeneeseesteseesaeeseeneenseseensesseseessesneenseseens 23
8.3.22 Conducted MEASUNEIMENT .........ee e e et eenmnsgenes Bree s Bh L aeeneeneeseeseestessesseeneeeesseseeseessessessessessesneenseseens 24
8.3.3 I 3T TP U N S e SO STRSTS 24
8331 Operation inthe lower Dand.. (... it T et e e snees 24
8.3.3.2 Operation inthe Upper DanT.... . .. ... 0 8 e s re e reeeeenaesneesraesrees 24
84 TranSMItLEr SPECLIUM MBSK .. e eies e e s e ot s e e steesteeseeeseesseesseesseessesseesseesaeesseenseaneesseenseenseensesnenssenssnes 25
84.1 (D= 1T 0Tl (o] PO O g TP USSP URUPURPRRI 25
84.2 Method Of MEASUrEMENT ........coiii e L e e s s neea 25
84.3 0 T T S P RRRN 26
8431 LimitSTOr LOWEr DANG..........coi ettt st ee et e e e et e beseeene e e eneeneens 26
8432 LimitS fOr UPPEr DAN..... i ittt b e et b e et e et a e b b nnenea 26
8.5 Unwanted emissions in the SPUFTOUS QOMBEIN...........c.ciireiiirieereresi et se e e 27
851 D= 1T 0Tl (o) o P TSRSN 27
8.5.2 Method Of MEASUMEIMENT ..ottt e e be et s e e e e eeseeseesbesneeseeneenseneens 27
85.21 Method of measuring the power level in a specified load, clause 8.5.2, @) 1)......ccccveeveeereerieniencnnnne 28
8.5.2.2 Method of measuring the effective radiated power, clause 8.5.2, @) ii)...cc.ccevceervereeciisiesieseeseeeeene 29
8.5.2.3 Method of measuring effective radiated power, clause 8.5.2, b).......ccceevvvcvicicieceeseeeeee e 30
8.5.3 I 3T SO STRSPS 30
8.6 TrANSMISSION TIMES. ...ttt ettt et b et b et e e et e ee e ke sh e e b e e heeae e s e e ne e b e ne e eb e e Rt e ne et e sbenbesaeebe e e ennees 30
8.6.1 D=, 11 0T o) o P RSN 30
8.6.2 Method Of MEASUMEIMENT .......ooiiie ettt et e s ae s besaeese e e eneeseeseeseesneeseeneenseseens 30
8.6.3 0 T TSP 31
8.7 MiItIGatiON USING DAA ...ttt b bbbt e s bbbt b b e e st b et eb e b 31
871 SEE-UP FOF TESES ...ttt bbbt b bt eb e bt bt b et e bt s e et eb e se et eb e s b e e eb e s b e e bt nnennene 31
8711 Testsfor Mitigation MEtNO L ........c.ooiiiiiiieree bbb 32
8.7.1.2 Testsfor Mitigation MENOU 2 .........ooue it 34
8.7.2 I 3T ST STRSTS 35
9 RECEIVEN PAIAIMIELENS........eouiitiiiitesie ettt sttt b e bt b et e e et et e st e b e e bt st e se e b et e e e neenenrenbees 36
9.1 CO-CRANMNEL FEJECLION. ...ttt ettt et b e h e b e h e e b e se e bt b et e b e s e st b e s b et b e s b et eb e b 36
911 D=, 11 0T o) o O RSS 36
9.1.2 Method Of MEASUMEIMENT .......ooiiie ettt et e s ae s besaeese e e eneeseeseeseesneeseeneenseseens 36
9121 Method of measuring radiated SIgNAIS........coeoeiiirieireree bbb e er e seene 36
9122 Method of measuring USiNG POWES SPIITLEN .......c.eiiriiiereeee ettt 37
9.1.3 0 T TSP 37

ETSI


~��q��?�\G�$�<��N��3�Ƿ����jY������N�l��4)����#(cb�ڃ�ƷRO����,�i	�`�0&J	D�Y�w� w�ٖl���n�U� �8�5gwp����/�P�'�Y[:d�%�

5 ETSI EN 302 208-1 V2.1.1 (2015-02)

9.2 Adjacent ChanNEl SEIECHIVITY .....ccuiiiiceicees e e et e s e saa e saeesae e seenteeneeeneesnensneas 37
9.21 (D= 1T 0Tl (o] PP P PSR TOTPTURTUPURPSRI 37
922 MEthod Of MEASUMEIMENT ........eiiiiiiie et b ettt b bbb et e seese e besaesbe e e enneneea 37
9221 Method of measuring radiated SIgNEIS..........cceieeiiere e nrees 38
9.2.2.2 Method of measuring USiNg POWEN SPIITLEN .........ocveiieeeeee e e e e e e sreeneees 38
9.2.3 I 3T SO STRSPS 39
9.3 BIOCKING OF AESENSILIZALION ......cveeeeeeest et b ettt bt b st b s 39
931 D= {011 (o] o SO SR PRRRPRRR 39
9.3.2 Method Of MEASUMEIMENT .......ooiiiie ettt et e st be et ese e e eneeseeseestesneeseeneenseneens 39
9321 Method of measuring radiated SIgNAIS........coeoeiiirieeiereer e et s eb e e ene 39
9322 Method of measuring USiNG POWES SPIITLEN .......c.eiiriiiereeee ettt 40
9.33 I 3T PSPPSR 40
94 SPUIOUS EIMISSIONS.....ccuieitieieeieestesseesteesteeteesteeseesseesaeasseesseenseasseasseaseesseesseeseensesnsesseesseesseenseanseensesssnssenssenssens 41
94.1 (D= 1T 0Tl (o] PP TP STO TP URTUPTURPSRI 41
94.2 MEthod Of MEASUMEIMENT ........eiiiiiiiie et b et e e bbbt bt e e e e se e e e besaesb e e e ennennea 41
94.21 Method of measuring the power level in a specified load, clause 9.4.2, @) 1).....cccccvecveveneeneeseniennne 41
94.2.2 Method of measuring the effective radiated power, clause 9.4.2, @) ii)..cccccceveeerveieeceee e 41
94.23 Method of measuring the effective radiated power, clause 9.4.2, b) ..o 42
94.3 T 411 SRS 42
10  Limitsand methods of measurement fOr tag EMISSIONS .........ccoviieriiiere e 42
10.1 R0 = =0 oo < g (Y o o) OSSP U ST PT SRR PRR 42
10.11 (D= 1T 01l (o] o PO PP S RO PRURTURURPRRN 42
10.1.2 Method Of MEASUrEIMENT ......c.eiiiiiiiie e ettt b e b et e et sbe bt e e et sresbe e e enneneea 42
10.1.2.1 Method of measuring the power in an un-modulated sub-carrier, ‘clause 10.1.2, @).......cccoeeveeeveeriernns 43
10.1.2.2 Method of measuring the power in a modulated sub-carrier, clause10.1.2, b)......ccccovevvecvecevcecieeen, 44
10.1.3 I 3T TR o S N SRS o oSS 45
10.2 Unwanted EMISSIONS........coeeeererrnereeneeeeesai e S8 eeeeneereengadbdeng Db et eueesee e seesbesseeseeneeeeneeseeseessesneeseeneenseseens 45
10.2.1 D= {011 (T o P S s S TSSOSO 45
10.2.2 Method Of MEASUrEMENT ..o i i e E ettt ettt e e ee e e te e eae e e e e eeseesbeseeeseeneeneeneea 45
10.2.3 T 1] T o A g g SRRSO 47
10.2.3.1 (011 o= o [ e S 8 O S eSS 47
10.2.3.2 UPPEN DANG....eee e e e sttt ee e bbbt bbb e 47
Annex A (nor mative): Radiated Measur@8mMENT..........ccoiiirirereeee e 49
A.1 Test sitesand general arrangements for measurementsinvolving the use of radiated fields................. 49
A.ll ANECNOIC ChAMIET ... i ettt e et bbbt he bt e e b e sb et saeebe e e e s 49
A.l2 Anechoic chamber with a conductiverground Plane...........coeeeeieiere i 50
A.1l3 OPEN ATEATESE SITE (DA T S ki it e st erteeiteseesee st e st et eteeeesteeste e teeteatesseesaeesaeesseanseanseaseeseanseensenseesneessensses 51
A.l4 = 1= 0] 0 T TSP UR PR 52
A.l5 SUDSHTULTION BINEEIMNEL. ...ttt ettt s e e bbbt e s e et e e e se e b e s bt eheebe s bt eh e e e e s e nbesbeebesneene e e ennas 53
A.16 IMIEASUII NG GNEENMNEAL ...ttt ettt b bbbt h b h b e b e b e e e st e b e b e h e b e b e st b e e e bt e b e e e st e b et e st b e et e 53
A.l7 SUTPHNE @ITANGEIMENT ...ttt ettt b e bttt h e bt b e bt b e e b et e bt b et e b e s e e ne b e nb e st s b e st et eb e e e e e 53
Al71 GBNEN@L.... .ottt ettt et e et e st e s te e te et e eaeeeheeebe e be e beeateeheeaheeeheeaheeteeateeaeebeereeneeeaeeeheesbeeareereenreaaes 53
A.17.2 (D= o ] o] o]  FH OSSOSO U TSSO P TSR URT SR U TR 53
A.173 (0 1o = (o] o OO SO PSR RRPRRPR 53
A.l74 IMLOOE OF LS ...ttt b btttk bbbt a e e e s e e bt s et e b e e Rt eheeb e e et e s e e e e ebenbesbeebe e e enneneen 53
A.2 Guidance on the use Of radiation tESE SITES........ccvriiiririre e e e 54
A.21 VerifiCatioN Of tNETESE SITE ....ceiieeiesee et b bbbt b e et b b e ae e e s 54
A.22 Preparation Of thE EUT ... ..ottt st s et et e e eeae e s te e e e s e e nteensesneesanesneesseanseenseans 54
A.2.3 POWES SUPPITESTO TNE EUT ...ttt b et nb e b 54
A.24 RANGE TENGEN. ... bbb bbbt b et bt b e n e 54
A.25 S (Y o= 7= 1= o] o [T USSR USSP PR 55
A3 COUPIING OF SIONAIS.....eiieeeieieeese ettt e et e e se e besaeeneesseeaeeseesseenseseeeneensesreensenneens 55
A31 LC T g1 SRR 55
A.32 LI 7= B o = SR 56
LN S = 10 = 0 === B 010 =] (o TP 56
y T I == B (L =SSP 56
A5.1 (D =S'wi g o 1 o] o [OOSR U ST UT SR PROR 56

ETSI


*��2�e��|<�;����X��b(`6������R����y��+B��-5���:hN�=7�A:M�"/��b*o�6�,9������9H�R�Mpi�k��F���v�](k Vu���䣣�>ԡ�8iZ�+

6 ETSI EN 302 208-1 V2.1.1 (2015-02)

A5.2 102 101171 o FE OSSPSR PT SR PS 57
A5.3 e o (=X o) U O TTS TP P S 58
Annex B (normative): Mitigation TECHNIQUE.........couiiiieeeeeee s 59
= 700 R 111 0o (1 (o o OSSPSR 59
B.2  PrinCiple Of OPEralioN ........cociiieiiiiice ettt ere et e ae e b e s reensestesteeneenbesreennenneens 59
B.3 Method 1 - Scanning band 918 MHZ - 925 MHZ.........ccooiiiiiiiieee s 59
B.4 Method 2 - Scanning band 921 MHZ - 925 MHZ.........ccooiiriiiienee e 59
B.5  TeChNniCal FEQUITEIMENES ......ccuiieieii ettt sttt et s e b e s b e e e e s teeaeesbesaeebesaeeaeeseesneennesreennens 60
B.6 RequirementSTor MEINOU L........c.ooieiiiiiice et st r e s re e e besaeenneene e 60
B.7  RequirementSfor MEtNOO 2............coiiiiiiiieee e 61
Annex C (informative): Bibliograpny ..o 62
L 11 (TSP P PR PRPRPRPROTN 63

ETSI


���^=KL��t(��(DC;���(�q[�1Ua��Ah}�����Bߴ����������ћ��3-��)��y�6:�y���� .�B�
Y�����=P�1�
�3J��M�Sw��*����
'|�!��S:�

7 ETSI EN 302 208-1 V2.1.1 (2015-02)

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 European Standard (EN) has been produced by ETSI Technical Committee Electromagnetic compatibility and
Radio spectrum Matters (ERM).

The present document is part 1 of a multi-part deliverable covering Radio Frequency I dentification Equipment
operating in the band 865 MHz to 868 MHz with power levels up to 2 W and in the band 915 MHz to 921 MHz with
power levelsup to 4 W er.p., asidentified below:

Part 1: " Technical requirementsand methods of measurement” ;

Part 2. "Harmonized EN covering the essential requirements of article 3.2'of the R& TTE Directive".

National transposition'dates

Date of adoption of this EN: 16 February 2015
Date of latest announcement of this EN(doa): 31 May 2015

Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 30 November 2015
Date of withdrawal of any conflicting National:Standard (dow): 30 November 2015

Modal verbs terminology

In the present document "shall”, "shall not", "should", "should not", "may", "may not", "need", "need not", "will",
"will not", "can" and "cannot" are to be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms
for the expression of provisions).

"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.

Introduction

The present document includes improvements to the previous version of the standard that take advantage of technical
developments within the RFID industry. In addition it includes provisions for RFID to operate in a new band at
915 MHz to 921 MHz at power levelsup to 4 W er.p.

Annex A provides normative specifications concerning radiated measurements.

Annex B provides normative specifications for the mitigation technique for sharing spectrum with ER-GSM.
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1 Scope

The present document covers the minimum characteristics considered necessary in order to make the best use of the
available frequencies. It does not necessarily include all the characteristics that may be required by a user, nor does it
necessarily represent the optimum performance achievable.

Radio frequency identification products covered within the present document are considered by definition short-range
devices. Power limits up to a maximum. of 2 W e.r.p. are specified for this equipment in the frequency band 865 MHz
to 868 MHz and up to a maximum of 4 W e.r.p. in the frequency band 915 MHz to 921 MHz.

The present document applies to RFID interrogators and tags operating together as a system. For each specified band,
four high power channels are made available for use by interrogators. The tags respond with a modulated signal
preferably in the adjacent low power channels. Interrogators may be used with either integral or externa antennas.

ElectroMagnetic Compeatibility (EMC) requirements are covered by ETS| EN 301 489-1 [i.1] and ETS
EN 301 489-3[i.2].
The types of equipment covered by the present document are as follows:

. fixed interrogators,

. portable interrogators,

. batteryless tags;

. battery assisted tags;

. battery powered tags.

2 References

2.1 Normative 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.

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.

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

[1] ETSI TR 100 028 (V1.4.1) (all parts): "Electromagnetic compatibility and Radio spectrum Matters
(ERM); Uncertainties in the measurement of mobile radio equipment characteristics'.

[2] ETSI TR 102 273 (V1.2.1) (al parts): "Electromagnetic compatibility and Radio spectrum Matters
(ERM); Improvement on Radiated Methods of Measurement (using test site) and evaluation of the
corresponding measurement uncertainties”.

[3] ANSI C63.5-2006: "American National Standard for Calibration of Antennas Used for Radiated
Emission Measurements in Electromagnetic Interference”.

[4] ETSI TS 144 018 (V11.5.0) (2013-07): "Digital cellular telecommunications system (Phase 2+);
Mobile radio interface layer 3 specification; Radio Resource Control (RRC) protocol
(3GPP TS 44.018 version 11.5.0 Release 11)".
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[5] Technical Report FTZ No 512 TB 9: "Construction of a Stripline”.

2.2 Informative 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.

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

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.

[i.1] ETSI EN 301 489-1: "Electromagnetic compatibility and Radio spectrum Matters (ERM);
ElectroM agnetic Compatibility (EMC) standard for radio equipment and services,
Part 1: Common technical requirements’.

[i.2] ETSI EN 301 489-3: "Electromagnetic compatibility and Radio spectrum Matters (ERM);
ElectroM agnetic Compatibility (EMC) standard for radio equipment and services; Part 3: Specific
conditions for Short-Range Devices (SRD) operating on frequencies between 9 kHz and
246 GHz".

[i.3] Directive 1999/5/EC of the European Parliament and of the Council of 9 March 1999 on radio
equipment and tel ecommunications terminal‘equipment and-theimutual recognition of their
conformity (R& TTE Directive).

[i.4] IEC 60489-3 Appendix J Second.editioni(1988): "Methods of measurement for radio equipment
used in the mobile services. Part,3: Receivers for A3E or F3E emissions’ (pages 156 to 164).

[i.5] Void.

[i.6] ETSI TS 102 902 (\-1,2.2):='El ectromagnetic compatibility and Radio spectrum Matters (ERM);

Methods, parameters and test proceduresfor cognitive interference mitigation towards ER-GSM
for use by UHF RFID using Detect-And-Avoid (DAA) or other similar techniques”.

[i.7] EIRENE System Requirements-Specification Version 15.1.

3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:

adaptive frequency agility: technique that allows an interrogator to change its frequency of operation automatically
from one channel to another

assigned frequency band: frequency band within which the emission by a device is authorized

battery assisted tag: transponder that includes a battery to enhance its receive performance and power its internal
circuitry

batterylesstag: transponder that derives all of the power necessary for its operation from the field generated by an
interrogator

battery power ed tag: transponder that uses the power from its battery to perform all of its operational functions

conducted measurements:. measurements which are made using adirect 50 Q connection to the equipment under test

dedicated antenna: removabl e antenna supplied and type tested with the radio equipment, designed as an indispensable
part of the equipment

ETSI


_m	�L���>O.O��|�&> �[_�c�������k�F�m�r�\6D֢�-RA�T_��X୕
�ET:��7/7����K%�εR���D�4��Z��Ǿ�VV>SP���l\�yf0�=�%c�4�B�Z�

10 ETSI EN 302 208-1 V2.1.1 (2015-02)
denseinterrogator mode: RFID operating mode in which multiple interrogators can transmit simultaneously in the
same channel while tags respond in the adjacent channels

effectiveradiated power: product of the power supplied to the antenna and its gain relative to a half wave dipole in the
direction of maximum gain

ER-GSM: extended band of 918 MHz to 960 MHz used by the railways
external antenna: antennathat may be connected to an interrogator viaits external connector
Full Tests (FT): all tests specified in the present document

global scroll: mode in which an interrogator is able to read the same tag continuously for test purposes only
applications

integral antenna: permanent fixed antenna, which may be built-in, designed as an indispensable part of the equipment
interrogator: equipment that will activate an adjacent tag and read its data

NOTE: It may aso enter or modify the information in atag.
Limited Tests(LT): limited tests (see clauses 4.2.1 to 4.2.2.3 of the present document) are as follows:

e  transmitter frequency error and frequency stability under low voltage conditions for mains operated
equipment, see clause 8.1 of the present document;

. transmitter frequency stability under low voltage conditions, see clause 8.2 of the present document;
e  transmitter effective radiated power, see clause 8:3 of the present document.
lower band: frequency range 865,0 MHz to 868,0 MHz designated faor-use’by RFID
provider: means the manufacturer, or his authorized: representative or'the person responsible for placing on the market
radiated measurements: measurements which.involve the.absolute measurement of aradiated field
R-GSM: interoperable band of 921 MHz to 960 MHz.useghby the railways

scan mode: specific test mode of an interrogator that detects a signal on a pre-selected channel and transmits
automatically on another channel

NOTE: SeeclauseB.1.3.
tag: transponder that holds data and responds to an interrogation signal
talk mode: transmission of intentional radiation by an interrogator

upper band: the frequency range 915,0 MHz to 921,0 MHz designated for use by RFID

3.2 Symbols

For the purposes of the present document, the following symbols apply:

dB decibel

d distance

CL Tota cablelossin dB

f frequency measured under normal test conditions

fc centre frequency of carrier transmitted by interrogator

fe the maximum frequency drift as measured in clause 8.1.2 b)
GIC Gain of acircular antennain dBic

Q Ohms

A wavelength
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3.3 Abbreviations

For the purposes of the present document, the following abbreviations apply:

ANSI American National Standards Institute
ARFCN Absolute Radio Frequency Channel Number
BCCH Broadcast Control CHannel
BER Bit Error Ratio
BTS Base Transceiver Station
BW Bandwidth
CEPT European Conference of Postal and Telecommunications administrations
DAA Detect And Avoid
er.p. effective radiated power
EMC ElectroMagnetic Compatibility
emf electromotive force
ERC European Radio communication Committee
ER-GSM Extended Railways GSM
EUT Equipment Under Test
FM Frequency Modulation
FT Full Tests
FTZ Foreign Trade Zone (sometimes called Free Trade Zone)
GSM-R Global System for Mobile communication for Railways applications
IE Information Element
LT Limited Tests
OATS Open Area Test Site
ppm part per million
R&TTE Radio and Telecommunications Terminal Equipment
RBW Resolution Bandwidth
RF Radio Frequency
RFID Radio Frequency Identification
R-GSM Railway GSM
SRD Short Range Device
TCH Traffic Channel
TX Transmitter
VSWR Voltage Standing Wave Ratio
4 Technical requirement specifications

4.1 General requirements

Interrogators shall transmit on any of the high power channels specified in clause 4.2.2.1 for the purpose of
communicating with tags at power levels up to the limits specified in clause 8.3.3.

When operating in the lower band, 865 MHz to 868 MHz, an interrogator may transmit a continuous signal on any of
the high power channels for a period not exceeding the limit defined in clause 8.6.3. At the end of the transmission the
interrogator shall not transmit again on the same channel for the period defined in clause 8.6.3. Alternatively the
interrogator may switch immediately to any one of the other high power channels and send a further continuous
transmission in accordance with the requirements of clause 8.6.3. There is no limit to the number of times that this
process may be repeated.

For the lower band interrogators shall support trigger techniques that indicate the presence or arrival of objects that may
be tagged. Irrespective of the application, an interrogator operating in the lower band shall stop transmitting after it has
ceased to read any further tags, as specified in clause 8.6.3.

For operation in the upper band, 915 MHz to 921 MHz, interrogators shall transmit on any of the high power channels
but for no longer than is necessary to compl ete the intended operation.
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In some member states the upper sub-band 918 MHz to 921 MHz is allocated to the railways for ER-GSM. Where this
applies sharing of this sub-band by RFID with ER-GSM is permitted provided RFID systems operate in accordance
with agreed mitigation techniques. These are specified in clause 8.7 and annex B and require interrogators to use
ER-GSM receiver(s), or equivalent, covering either the frequency range 918 MHz to 925 MHz or R-GSM receivers
covering the frequency range 921 MHz to 925 MHz. Each interrogator may be fitted with its own (E)R-GSM receiver
module. Alternatively it is permissible for asingle (E)R-GSM receiver to monitor BCCH messages and serve al of the
interrogators on a site. Where this applies the antenna of the (E)R-GSM receiver shall be positioned to ensure maximum
coverage.

In some member states parts of the upper band are allocated for the exclusive use of the military and government
services. This applies predominantly to the lower sub-band 915 MHz to 918 MHz. Interrogators capable of operating in
this band shall provide a means to prevent operation at the restricted frequencies in the applicable member states.

In apreferred method of operation tags, that are activated by an interrogator transmitting in a high power channel,
respond in the adjacent low power channels. Thistechnique is called the dense interrogator mode. It has the benefit of
separating the frequencies of transmission of the interrogators and tags, allowing multiple interrogators to share the
same channel thereby improving system performance. It also minimizes the generation of inter-modulation products,
which may disrupt the behaviour of tags.

Interrogators may also operate in a presence sensing mode in which they periodically transmit to determine whether
tags have entered their interrogation zones. When operating in this mode, interrogators shall restrict the length of each
transmission to less than 1 s and the period between successive transmissions shall be no less than 100 ms. Once an
interrogator has determined the presence of tags, it will commence its reading routine.

It is permissible for interrogators to transmit simultaneously in hath'the lower and upper bands.

4.2 Presentation of equipment for testing purposes

Equipment submitted for testing shall fulfil the requirements of the present document on all frequencies over whichitis
intended to operate.

Providers shall select frequencies of operation inaccordance with:the channel plans defined in clause 4.2.2.1 and in
accordance with the power levels defined:in clause 8.3.3.

If equipment is designed to operate with different carrier.powers, measurement of each parameter of the transmitter
shall be performed at the highest power level in each band at which the interrogator is intended to operate.

To simplify and harmonize the testing proceduresbetween the different testing laboratories, measurements shall be
performed according to the present document.on samples of equipment as defined in clauses 4.2.1 to 4.5. These clauses
are intended to give confidence that the:requirements set out in the present document have been met without the
necessity of performing the full measurements at all frequencies.

4.2.1 Choice of model for testing

The provider shall supply one or more samples of the equipment, as appropriate, for testing.

If an equipment has several optional features considered not to affect the RF parameters then tests need only be
performed on the equipment configured with that combination of features considered to be the most complex, as
proposed by the provider and agreed by the test |aboratory.

In the case of hand portable equipment without a 50 Q2 external antenna connector, see clause 4.2.6.

4.2.2 Operational frequency ranges

4221 Lower band

Interrogators operating in the lower band shall use any of the four specified high power channelsillustrated in figure 1.
The centre frequency of the lowest channel shall be 865,7 MHz and the band width of each high power channel shall be
200 kHz. The remaining three high power channels shall be spaced at equal intervals of 600 kHz. Tags should respond
in the dense interrogator mode within the low power channels. A diagram of the channel plan for the lower band is
shown in figure 1.
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Figure 1: Channel plan for lower band

4.2.2.2a Upper band
For the upper band the centre frequency of the lowest channel shall be 916,3 MHz and the band width of each high

power channel shall be 400 kHz. The remaining three high power channels shall be spaced at equal intervals of
1,2 MHz. Tags shall respond in the dense interrogator mode within the low power channels.

A diagram of the channel plan for the upper band is shown in figuré:2.
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Figure 2. Channel plan for upper band

4.2.2.2b Channel range

When submitting equipment for testing, the provider shall state the frequencies of the band(s) and channels on which
the interrogator will operate. The provider shall also confirm that the interrogator shall operate on each of the declared
channels without any change to the circuit or trimming of discrete components.

Trimming is an act by which the value (in this case relating to frequency) of a component is changed within the circuit.
This act may include the physical alteration, substitution (by components of similar size and type) or
activation/de-activation (via the setting of soldered bridges) of components.

42.2.3 Testing of operational frequencies

Figures 3 and 4 show the centre frequencies of the four high power channels permitted for use by interrogators within
the two bands designated for RFID. Full (FT) and Limited (LT) Tests, as defined in clause 3.1, shall be carried out in
the applicable channels at the frequencies shown in figures 3 and 4.
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