ETS| TS 136 133 V15.8.0 (2019-10)

& —

TECHNICAL SPECIFICATION

@,

&
TE; O
0 O° D

Evolved Universal Terrestrial Raqm%?l\ccess (E-UTRA);

Requirements for support.of radioresource management
(3GPP TS 36. &%@ersmﬂ\f's 8.0 Release 15)
&Q“ <<\ \u\
\\ \\é
6 \i‘“
\\% ibé\}
&

2056

A GLOBAL INITIATIVE


��LA�*���8��+�{�]�8�v���8�㦹�0 �ƆEWH�����/[�`�L'��Bz��@^����l<��ɧ��suϤ�3��۲�{���;�o�`�gCC�a�Wl=���Ԛ�j�s�}����

3GPP TS 36.133 version 15.8.0 Release 15 1 ETSI TS 136 133 V15.8.0 (2019-10)

Reference
RTS/TSGR-0436133vf80

Keywords
LTE

ETSI

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

Tel.: +334 9294 42 00 Fax;+33 4936547 16

Siret N° 348 623 56200017 - NAF 742 C
Association a but nonvlucratif'enregistrée ala
Sous-Préfecture de'Grasse*(06) N° 7803/88.

Important notice

The present document.can-be downloaded from:
http://www.ets.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 prevailing version of an ETSI
deliverable is the one made:publicly available in PDF format at www.etsi.org/deliver.

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

https://portal .etsi.org/TB/ET Sl Deliverabl eStatus.aspx

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.

© ETSI 2019.
All rights reserved.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its Members.
3GPP™ and LTE™ are trademarks of ETSI registered for the benefit of its Members and
of the 3GPP Organizational Partners.
oneM2M™ |ogo is a trademark of ETSI registered for the benefit of its Members and
of the oneM2M Partners.
GSM® and the GSM logo are trademarks registered and owned by the GSM Association.

ETSI


��}.PO�;�z���������pp���>
�ۖ������ۯÿ�.wg.G�ɴ$���]W����+�,�4�|ÄLkm�	�cx��C�e�>���*�f��זCE!�[S���=�yȅ��S�����l

3GPP TS 36.133 version 15.8.0 Release 15 2 ETSI TS 136 133 V15.8.0 (2019-10)

Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The information
pertaining to these essential |PRs, if any, ispublicly 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 (https://ipr.etsi.org/).

Pursuant to the ETSI IPR Policy, no investigation, including I PR searches, has been carried out by ETSI. No guarantee
can be given asto the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

Legal notice

This Technical Specification (TS) has been produced by the ETSI 3 GenerationPartnership Project (3GPP).

The present document may refer to technical specificationsior reports usingtheir 3GPP identities. These shall be
interpreted as being references to the corresponding’ ET.SI deliverahles.

The cross reference between 3GPP and ET Sl.identities canbe found under http://webapp.etsi.org/key/queryform.asp.

Modal verbs terminology

In the present document "shall”, "shall not",."should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" areto beinterpreted as described in clause 3.2 of the ETS| Drafting Rules (Verba forms for the expression of
provisions).

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

ETSI


I���*w�@��WؔX1F�h�����M
���؞�y���wz��iqmũ��3C�n�RY	C<��l6o��uzÄw�M�T��6b�3&G��p���C<�tN]��$vk��,D�ղ�yLY.�R/e��}

3GPP TS 36.133 version 15.8.0 Release 15 3 ETSI TS 136 133 V15.8.0 (2019-10)

Contents

Intellectual Property RIGNES.... ..ottt b e b e s 2
LBO1 NMOTICE ...ttt bbb e e h bt h R R bR e R e R e e ARt Rt R R Rt e e R n e nn 2
MoOdal VErDS TEMINOIOGY .......ccveieeiieceeie sttt sttt e e s re s be e b e sbeeaeesbesreentesaeenseseesneenseseeeseensesseas 2
= 11 o PSSR 87
1 o0 o< TP PR PSPPSR 88
2 REFEIBINCES ...ttt b e bbb e b et e e et e Rt e bt b e bt s e e et et et et e nnenr e b es 88
3 Definitions, symbols and abbreviationS ............cccecciiiiieii e 90
31 D= T o T] (0] TP P TR UR TSROSO 90
3.2 Y 1210 SRS 92
3.3 ADDIEVIBLIONS ...ttt b et e et e bt sh e b e e heeae e e e nE e b e sh e eh e e ae et e e e e bt nbeeaeene e nne e 93
34 TESE LOIEIANCES. ...ttt bbbttt e et bt s bt b e e aeeae e s b e ne e bt sReeh e e Rt e b e b e ebeebesheehe e e e neee 95
35 WX (o R 1To g I 0T ] = o) o R 96
351 GrOUPS OF DANAS.....ceeeeeete ettt b et h b et b e et b e e et b e e eb e s b e e ebesbeneebesbesnenen 96
3.6 GENEIAl ...ttt ettt et e e et e st e st e e be e te e ee et e eheeebeebeeabeeateeheeaheeaheeaheeabeeteaaeeaaeeareeabeenteeateeaeeereenteenreas 98
361 Applicability of requirementsin this SPeCifiCation VErSION ..........cccoireirinieinineeeese e 98
36.11 Applicability of requirements for UE capable of network-based CRS interference mitigation.......... 105
36.12 Applicability of requirements with CRS mutingfor category M1 UE capable of CRS muting.......... 106
3.6.1.3 Applicability of requirements with CRS muting for category M2 UE capable of CRS muting.......... 107
3.6.2 Applicability of requirements for EN-DC OPEIALI OM:.......vecveey 550 nfi fee e stesiesreeteseesesaesee e sre e snessseneeneas 108
3.6.3 Applicability of requirements for NE-DCOPEIration ...........oi e ieeeeeeeesee e eeseeseesseeseesneesseeneeeseens 109
3.64 Applicability of requirements for NGEN=D ClOPEIaliON. ... i iee e eeie e seesee e eseesseeseesree e enseeeeans 110
4 E-UTRAN RRC_IDLE state mMObi [Ty . ol s ettt s nee e see e 110
41 (O S = L= (] [ S R e = ST PRRR 110
4.2 Cell RE-SEIECHON ...t w5 e B e ettt sttt saeene e enee e 110
42.1 INEFOAUCTION. ... e 0 e sttt ettt e e e et e et e et e e beeabesaaesbeenteeneesneesaeasaeenbeentenns 110
4.2.2 REQUITEMENTS ...t a5ttt bbbt bbb et n b 111
4221 Measurement and evaluation Of SEIVING-CEll ........cuevieieiiiice e e 112
4222 Yo Lo S ST S 112
4223 M easurements of intra-frequenCy. E-UTRAN CElS......cccoiiiiiiie e 112
4224 hMeasurements of inter-frequency E-UTRAN CEIIS.....coov e 114
4.2.25 Measurements Of INEErsRATICEIIS ... e 116
42251 Measurements Of UTRAN FDD CEIIS......oooiiiee e 117
42252 Measurements Of UTRAN TDD CEIIS ..o 118
42253 Measurements Of GSM CEIIS.......iiiiie et et 119
42254 Measurements Of HRPD CEIIS.......oiiiiieeee e e e 120
42255 Measurements Of cAmMa2000 L1X .......ccoiiieiirireeiee ettt ee e e eesrestesneeneeeeneas 121
42256 Measurements Of NR CEIIS.......oui e e 122
4.2.2.6 Evaluation of Cell re-SElECtiON CrITEITAL. .......oiuirieie i 123
4.2.2.7 Maximum interruption iN Paging FECEPLION. ........c.vecviereeree s e se e eee e e e e e eeesaesreesreeeesneesnes 124
4228 1Y T o ST SR T S 124
4229 UE measurement Capability ........cccveiiiieiieisiesee ettt et esra et te e e e ne e enes 124
4.2.2.9a UE measurement capability (Increased UE carrier MONitoring) ........cccecveeeeneereeinseeseesesseesseesee e 125
4.2.2.10 RESEIECHION 10 CSG CIIS.....eitiieeiee e bt sr b e 125
4.2.2.10.1 Reselection from anon CSG to an inter-frequency CSG Call........ooiiiiiiinineiiieveeseeeseee 126
4.2.2.10.2 Reselection from anon CSG to an inter-RAT UTRAN FDD CSG el ....ccooevviiiviiieeeeenee. 126
42211 A 2o o KOOSR URSUROPT 127
42212 W OI0. .ottt ettt ettt e b et e e te et et she e ehe e be e be e beeheeaheeaheeabeeabeeaeesheeareebeereenteearesreesreas 127
42213 W OI0. .ottt ettt ettt e b et e e te et et she e ehe e be e be e beeheeaheeaheeabeeabeeaeesheeareebeereenteearesreesreas 127
4.3 Minimization Of DIVE TESIS (MDT) ...ueiie it ce ettt e e sre e saeesteeaeenneeneeenaesseesnaesaens 127
431 L1100 (0o (o] o FEO PSSPV SPP 128
4.3.2 IVLEBISUNEIMIENTS... ... ettt ettt ettt ae et e et e e et e e e s e e s ae e s Re e Rt e st e a st eae e nh e e sb e e sbeeane e e e sanesaeenneenreenneens 128
4321 L S0 [ = 101 S 128
4.3.3 Relative Time SEAMP ACCUIBCY .....eecveeeeeeieesieeieeiesteseeseeesteesseessesssesseesseeseessesssessassseesseessssnsesseesseessesnsenns 128
4331 L S0 [ = 101 S 128

ETSI


g�B�Yؠ��?����@1�w��n�O���)���}�{��K�u�����K�$�/dIV�Ryg�a\�@�A�if��4�=�4(Q�[EX+��8Sxt�;��]P���"���_�;��s4�	���o��Zq

3GPP TS 36.133 version 15.8.0 Release 15 4 ETSI TS 136 133 V15.8.0 (2019-10)

434 Relative Time Stamp Accuracy for RRC Connection Establishment Failure Log Reporting .................. 128
4341 REGUITEIMENTS ...ttt bbb bbbt b e s b e bt b et e bt b et b e e et b e s b e e e b b e 128
435 Relative Time Stamp Accuracy for Radio Link Failure and Handover Failure Log Reporting................ 129
4351 Requirements for timESINCEFAIUNE............oiiirieree e e 129
4.4 IMB SN IMEASUMNEIMIEIES ........eeeeteeiteeeieeteestee e e et e ee st et e sae e te e et eaeeeaeeebeebeebeembeeasesaeesaeesaeeaeeeaseemseensesneesneesnnesanas 129
44.1 INEFOTUCTION. ...ttt e et R et r et r e et r e n et r e ne e 129
4.4.2 MBSFN RSRP MEBSUMEMENTS ......ceeiiiiiiiiie i s e s 129
443 MBSFN RSRQ MEASUMNEIMENTS. .......eiiiiiiiieeeitieesieeesieeesieessteessseesbesssseessbessasessbeesssessabessnsessssessnseesnsessnsensns 129
4.4.4 MCH BLER MEBSUIEMENLS ..ottt s s s s 130
45 ProXimity-DaSEO SEIVICES......ccviiiee ettt e et e s te e teeeesaeesaeesseeseenteenteenteeneesnaesneas 130
451 100 1o o) o R 130
4.5.2 REGUITEIMENTS ...ttt bbb bbbt bbb et b e bbb 130
4521 Interruptions With ProSe Dir€Ct DISCOVETY ......cuiiiiirieiririeisiese st 130
45.2.2 Interruptions with ProSe Direct COmMMUNICALION .......c..evririeiriieerese s 130
4523 Initiation/Cease of SLSS transmissions with ProSe Direct DiSCOVENY .........cooeerenevenenieenieseeseeneene 130
4524 Initiation/Cease of SLSS transmissions with ProSe Direct CommuniCation ...........c.ccoceeeeeeeerenereene. 131
4.6 Cell Selection and Re-selection Requirements for UE category NBL.........ccccovevvieneecencesie e 131
4.6.1 (O IS 1= o TSP PSSP 131
4.6.2 Clll RE-SEIECHION......ereecii ettt ettt ettt r e et r e ne et r e et r e n s 131
46.2.1 M easurement and evaluation of serving NB-loT cell for UE category NB1 in normal coverage....... 132
46.2.1A Measurement and evaluation of serving NB-IoT cell for HD-FDD UE category NB1 in normal

coverage when configured With WUS...........oo it 132
4.6.2.2 Measurements of intra-frequency NB-loT cellsfor\UE category NB1 in normal coverage............... 133
46.2.3 Measurement and eval uation of serving NB-loT:cell for UE category NB1 in enhanced coverage...134
46.2.3A Measurement and eval uation of serving NB-IloT cell for HD-FDD UE category NB1 in enhanced

coverage when configured With WUS......c o0 ek et ene i 135
4.6.24 Measurements of intra-frequency NB-10T cellsfor UE category NB1 in enhanced coverage............ 136
4.6.25 Measurements of inter-frequency NB.cellsfor UE category,NB1 in normal coverage.............co....... 138
4.6.2.6 M easurements of inter-frequency-NB-loT-"cellsfor UE category NB1 in enhanced coverage ........... 139
4.6.2.7 Maximum interruption in paging reception i RTOrMal )COVEragE........civvrerereeeeeere et 140
4.6.2.7A Maximum interruption in paging receptionin.enhanced COVErage...........ovvvriereneseiecesceece e 140
4.6.2.8 UE measurement Capabi ity ... i e e e s e e st testeesteesteestesaesseesseesseenteeseesssasseesseenseensessesneeanns 140
4.6.2.9 WUS receptionS fOr INBIL ..o e s e st e st e steete et e estesseeste e teestestesseesaeesseenseenseensenneesseesnens 141
4.7 Cell Selection and Re-selection RequirementSTorUE category M. 141
47.1 L0 | I 1= 1o o TSP 141
47.2 Clll RE-SEIECHION. ...t s e e ettt ettt sttt st e ae et e e e teseeebesaeeneeneensesbeseeereeneeneensens 141
4721 Cell Re-selection requirements for UE category M1 in nOrmal COVErage........ccuvveneeerrenerenienenennenens 141
47211 Measurement and evaluation of serving cell for UE category M1 in normal coverage................. 141
47212 Measurements of intra-frequency cellsfor UE category M1 in normal coverage.........coeoveneeune 142
47213 Measurements of inter-frequency cells for UE category M1 in normal coverage.........ccccceeuenenee. 143
47214 Maximum allowed layers for multiple monitoring for UE category M1 in normal coverage....... 145
47.2.15 Maximum interruption in paging reception for Category M1 UEsin normal coverage................ 145
4722 Cell Re-selection requirements for UE category M1 in enhanced coverage.........ooovvevuveceeceeneenennns 145
47221 M easurement and eval uation of serving cell for UE category M1 in enhanced coverage............. 145
47222 M easurements of intra-frequency cells for UE category M1 in enhanced coverage..................... 146
4.7.2.2.3 Measurements of inter-frequency cellsfor UE category M1 in enhanced coverage..........coovween. 148
47224 Maximum allowed layers for multiple monitoring for UE category M1 in enhanced coverage ...149
4.7.2.25 Maximum interruption in paging reception for Category M1 UEsin extended coverage............. 150
4.7.2.3 WUS receptions for UE CAEEJOIY ML ........coiiiiiiiiieirieeee et et 150
4.8 Idle State Positioning Measurement Requirements for UE category NBL..........cccooeeiireenieneeneneeneneeeens 150
4.8.1 OTDOA Intra-Frequency RSTD Measurements for UE category NB1 for normal coverage.................. 150
4811 RSTD Measurement REPOITING DElAY .......ccveiieeiieieciesiese ettt 152
482 OTDOA Intra-Frequency RSTD Measurements for UE category NB1 for enhanced coverage............... 152
4821 RSTD Measurement REPOITING DElAY .......ccvecieeiieiiciesie ettt 154
4.8.3 OTDOA Inter-Frequency RSTD Measurements for UE category NB1 for normal coverage.................. 154
4831 RSTD Measurement REPOITING DElAY .......ccveiieeiieieciesiese ettt 155
484 OTDOA Inter-Freguency RSTD Measurements for UE category NB1 for enhanced coverage............... 156
484.1 RSTD Measurement REPOIMING DEIAY .......coveiiiiiiiiiieeiese et 157
4.8.5 Intra-Frequency E-CID NRSRP and NRSRQ Measurements for UE category NB2 for normal

L6011/ =T [T TP TP 158

4851 Measurement REPOITING DEGY........ccooieiiireeie ettt 159

ETSI


�_+��.��������ڇ��De��
��	Y����g-"��Ϫ-�����E����g��d�Nt�I��\˺�)�o���P�u��^T�r�ܟarKZ���0�F|)��Q�O�G��ؾj�v1�>H��<I

3GPP TS 36.133 version 15.8.0 Release 15 5 ETSI TS 136 133 V15.8.0 (2019-10)

4.8.6 Intra-Frequency E-CID NRSRP and NRSRQ M easurements for UE category NB2 for enhanced

(601 =T [T TP U TP 159
4.8.6.1 Measurement REPOITING DEIGY........cccoreiiiieeie et et 160
4.8.7 Inter-Frequency E-CID NRSRP and NRSRQ Measurements for UE category NB2 for normal

(601 =T [T TP U TP 160
487.1 Measurement REPOIING DEQY.........coiieiieii ettt ente e eeeae e enes 161
4.8.8 Inter-Frequency E-CID NRSRP and NRSRQ M easurements for UE category NB2 for enhanced

(001 = =70 [ T PP RPN 162
488.1 Measurement REPOIING DEQY.........ccoiieiieii ettt enaesreeneeneeenes 163
4.9 (1€ MOOE CA MEBSUIEITIENL .......eveueerereeeeereseeseer st e s e e r e sre e er e sr e e r e sr e e r e sre e er e nre e renre e erenreneenenneneeneas 164
49.1 100 1o o) o R 164
4.9.2 REGUITEIMENT ...ttt bbbt b bbbt b et b e b et b et et nb b 164
4921 Detected cell requirement during state transition and ldle mode.........cccooeveeneneinineneseeseee 164
4922 Measurements of inter-frequency CA candidate CElIS.........oooriiiiiiniinee e 164
49.2.3 Measurements 0N SEIVING CEIL ..o bbb 165
4A  E-UTRAN RRC_INACTIVE Stat@ MODIITY .....ccoiiririiiieeeeeeenese s 165
4A.1 Clll RE-SEIECHION ...ttt et r et r e n et r e r e 165
4A.1.1 gLl 13 ot (oo TSP P SR PT SRS 165
4A.1.2 S0 LU= 101 1SS 165
4A.1.2.1 UE measurement Capability ........cccveieicieiiisiese ettt e et e e reene e enes 165
4A.1.2.2 Measurement and eval uation of SErVING CEll ..o e 165
4A.1.2.3 Measurements of intra-frequency E-UTRAN CEIIS.......ooviiiiiiiiiee e 165
4A.1.2.4 Measurements of inter-frequency E-UTRAN CELIST.......oiiii il e 165
4A.1.2.5 Evaluation of Cell re-Sel€Ction CriteriaL.......... N ey 166
4A.1.2.6 Maximum interruption in Paging rECEPL ONAi ... veveeerrereeee e el B ettt 166
4A.1.2.7 Measurements of inter-RAT NR CellS. ... 5o oo b 8 e 166
5 E-UTRAN RRC_CONNECTED state MOBHHTY 6%, e it 166
51 E-UTRAN HENAOVET ... e Bttt a0 sttt st 166
511 LE gLl [F ot o] o O P o ST o oy ST PE PSSP TTS 166
512 REQUITEMENTS ...t i 0 0 e e Kb bbb et b e 166
5121 E-UTRAN FDD — FDDG, 7 et e 502 g fbte ¥ e e tesesesessenestesesesssseessesesessasessssesesessesensssesensssssensssesees 166
51211 HaNAOVE! AElAY .0 e ettt b bbb et eb e b e b b nnene s 166
51212 INEEITUPLION TIME.. et 00ttt bttt 167
5122 E-UTRAN FDD — TDD ....oeiuiiiaiotie s eeeeueseseeseeseesesesseseessesesessssanessesessssssensssesessssesansssesensasssensssesees 168
51221 (7oL ) I S-S TSSO TSP P VTSP PRSPPSO 168
51222 (7oL ) I 0 VTSSO TSP PV ST PR PTPRTTRON 168
5123 E-UTRAN TDD — FDD o1 i ereettiseeteesieiese sttt sttt en e nn s 168
51231 (7oL ) I TSSO T TSP PV S P PRSPPI 168
51232 (V0I) ettt R Rt nnas 168
5124 E-UTRAN TDD — TDD ..ottt ettt 168
51241 HENAOVES TEIAY ...ttt b et bttt b e bt bbb bt b e b 168
51242 INEEITUDL O TIMIE.... ettt ettt et b e et b e bbbt b e b e b e 169
5125 E-UTRAN HD-FDD ...ttt sttt et st st bt sb et sb e bt b e ne et et b e 170
51251 HENAOVES QEIAY ..ottt bbbt b bbb et b et eb e b et ebennene s 170
51252 INEEITUDLION TIMIE.... ettt ettt b e et b e bbbt b e b e b b 171
52 RV o ST 172
53 HBNAOVES 10 OLNET RATS ...iieciiite ettt ettt eer e rese st r e neerenr e e b e nreneenenreneeneas 172
531 E-UTRAN - UTRAN FDD HBNUOVES .....cveiiiiieiiriieiiesiee sttt 172
5311 g1 [8ot (' o TP PSSP 172
53111 [ =01 [0V 0 = PSS 172
53.1.1.2 T 10 (00100 1 S 172
532 E-UTRAN - UTRAN TDD HENAOVES ......c.ciuiiieiriiieiiriiieesies ettt 173
5321 g1 0o 1 o o PSR 173
5322 REGUITEIMENTS ...ttt ettt b bt b e s b e bt b e bt b et b e b et b e st e e b b e 173
53221 HENAOVES QLAY ...ttt b bbb et b e eb e b ne b ebennene s 173
53222 INEEITUDL O TIMIE.... ettt ettt b e et b e bbbt b e b e b b 173
533 E-UTRAN - GSM HEaNUOVE ....c.ooiiiiiiieiiriiieeert ettt e n e st 174
5331 g1 [8ot (' o TP PSSP 174
5.3.3.2 L S0 [ = 101 S 174
53321 [ =01 [0V 0 = USSR 174

ETSI


i���������v`(�����J�Kн����NA�Xk
s;�C�mࠃ�+��U�.������6�knI�*��S����׿�V�M�M�;��D�����o��.�ʐ�~�����c�!o��p��	m[^�

3GPP TS 36.133 version 15.8.0 Release 15 6 ETSI TS 136 133 V15.8.0 (2019-10)

53322 INEEITUDL O TIMIE.... ettt ettt b ettt b et b e bbbt s b e b e b e 174
534 E-UTRAN - NR FRL HANUOVES ..ottt ettt sttt nee st st ene e e e e 175
5341 g1 0o 1 o o PSR 175
5342 HENAOVES TEIAY ...ttt sttt a bbbt bt e et b e 175
5343 INEEITUPLION TIMIE <.ttt bbbt b et b et b et e et be e 175
535 E-UTRAN = NR FR2 HBNUOVES ......cuoieiiiiiieieieriee ettt ettt st 175
5351 INEFOOUCTION ...ttt e bbbttt s e e bbbt e e e e et e e e s e besreebeeneenn e e ennas 175
5.35.2 L =0T (Y= 0 U= P 176
5.35.3 F 10 g 00100 T PSS 176
54 HaNAOVEr t0 NON-SGPP RATS ...ttt ettt bbbt bt e e s e e b b she b e et enee e eneas 177
54.1 E-UTRAN — HRPD HaNUOVES .........oieieieeieee ettt ettt sttt se e e seesnesnesneeneeneeneenes 177
5411 g 1100 1 o o P RS 177
54111 HENAOVES AEIAY ...ttt b bbb et b ettt sb et besbennene s 177
54112 INEEITUDL O TIMIE.... ettt et b et e et b e et b e et b e bbb e b e 177
54.2 (SELU R VAN NI ot |72 220100 I I o =00 (0= 177
5421 01100 1 o o PR 177
54211 [ =0T [0V 0 = USSR 177
54.2.1.2 T 10 (00100 1 S 178
55 E-UTRAN Handover for Cal-ML UES..........ccooiiiiieiiierieiesieseete ettt st seese st saesestenessesaeseenens 178
551 [0 o (0o (o] o FEO TP P PP USSP 178
55.2 RequIreMentSiN CEMOEA ..ottt e e ettt esae e te et e e teentesneesnnesaeesaeenseensenns 178
5521 E-UTRAN FDD — FDD for Cat-ML1 FDD UES .......ccoiiiiirieree et s 178
55211 HENAOVES AEIAY ..ottty e e b b e bt b e st b et ebesb e ebenbesneneas 178
55212 INEEITUPLION TIME... ettt e r e ettt sb e Db et st e et b et b e bbb 178
55.22 E-UTRAN FDD — FDD for Cat-M1 HD — FDD UES........c.oooe i 179
55.2.3 E-UTRAN TDD —TDD for Cat-M1 TDDAES........cceeerrtaite seiseeeseeeeneeneeseeseessessesseeseenseseessesssssesnes 179
55231 RV 0T TR SRR e OSSR 179
55232 RV 0T T ooy o S SRS 179
55.3 RequirementS in CEMOEB .............c i e cinfiteneeeeibien e ssstensmissesssssssesseessesssemssesssessssssssssesssesssssessesssesssenns 179
55.3.1 E-UTRAN FDD — FDD for Cat=M L1 EDD UES ... 55 ettt st 179
55311 [ F 10T [0V e U= A L e USSR 179
55.3.1.2 T 10 0oL T T SR 180
55.3.2 E-UTRAN FDD — FDDfor Cat-M1 HDEEDD UES......ccocoiiiicesieece et 180
55.3.3 E-UTRAN TDD —TDD for Cat-MLTDDIUES.....cc.eeieeee et 180
5.6 RV 0o SRS 180
6 RRC Connection Mobility CONrol ...l e s sre s 180
6.1 RRC Re-€StaDIISNMENL ... ettt ettt a e et et e ne et et e besreeneeneeneeseeeas 180
6.1.1 L1100 [0 (o] o A N SO UR PRSPPI 181
6.1.2 S0 (U= 11 1 PR 181
6.1.2.1 UE Re-establishment delay reqUIremMENT ............ccuveierieriee e e et e e s s 181
6.2 RANAOIM ACCESS ...ttt bttt e b sh e bt s bt e bt e e e s s e b e e R e e b e e bt eb e e aeeme et e e e e b e sheebeeneenneneentes 181
6.2.1 [0 o (0o (o] o FEO TSP UR PSSP 181
6.2.2 REGUITEIMENTS ...ttt bbb bbbt b bbbt b e b et b e bbb 181
6.2.2.1 Contention based ranNdOM GCCESS.........uii ittt et s ere e saeese e e eneeee 182
62211 Correct behaviour when receiving Random Access Response reception...........ccveveeeeereenieenees 182
6.2.2.1.2 Correct behaviour when not receiving Random Access Response reception............ccvvveeerennne 182
6.2.2.1.3 Correct behaviour when receiving aNACK 0N MSY3 ..ot 182
6.22.14 RV 0o SRS 182
6.2.2.1.5 Correct behaviour when receiving a message over Temporary C-RNTI.......cccooovevvvcevin e, 182
6.2.2.1.6 Correct behaviour when contention Resolution timer eXPITES.........ccuvveereereeresiesiee e s seeesae s 182
6.2.2.2 Non-Contention based ranNdOM GCCESS .......cciieiiriirieiere sttt e sb e b e 182
6.2.2.2.1 Correct behaviour when receiving Random ACCESS RESPONSE.........eeveereerieerieeieeieneeseeseesree e 182
6.2.2.2.2 Correct behaviour when not receiving Random AcCCess RESPONSE..........ccveveeierierieeiiee e seeenee s 182
6.2.3 RequIireMentS fOr Cat-ML UES.........ccooi ittt s sre e s te e saeene s e e sneenreenneens 183
6.3 RRC Connection Release With REAIFECHION...........ooiiiiiieceee e 183
6.3.1 1 0o 1o ') o R 183
6.3.2 REGUITEIMENTS ...ttt bbb bbbt b bbbt b e b et b e bbb 183
6.3.2.1 RRC connection release with redirection to UTRAN FDD .......cocooiiiiinineeeee e 183
6.3.2.2 RRC connection release with redirection to GERAN .........coco oo 183
6.3.2.3 RRC connection release with redirection to UTRAN TDD ..o 184
6.3.24 RRC connection release with redirection to NR ........ccooiiiiiiie e 184

ETSI


���1��q���
�޹��B��-C����KjL��1d0�	Qwd��5P�50�59f��J`Ǆ`f�ٶ�����*]���8���qt���T/9I�f���ߒܵZ~9���|���M�Ȳ7�>�5�"�j�

3GPP TS 36.133 version 15.8.0 Release 15 7 ETSI TS 136 133 V15.8.0 (2019-10)

6.4
6.4.1
6.4.2
6.5
6.5.1
6.5.2
6521
6.5.2.2
6.6
6.6.1
6.6.2
6.6.2.1
6.6.2.2
6.6.2.3
6.6.24
6.6.2.5
6.6.2.6
6.6.3
6.7
6.7.1
6.7.2
6.7.2.1
6.7.2.2
6.8
6.8.1
6.8.2
6.8.2.1
6.9
6.9.1
6.9.2

7
7.1
711
712
7.2
721
722
7.3
731
732
7321
7322
74
741
742
7.5
751
752
7521
7522
7.6
7.6.1
7.6.2
7621
7.6.22
7.6.2.3
7624
7.6.25
7.7
7.7.1
772

CSG Proximity Indication for E-UTRAN anNd UTRAN ..o e 185
100 1o o) o R 185
REGUITEIMENTS ...ttt bbb bbbt bbb et b e bbb 185

RRC Re-establishment fOr NB-1OT UES........ccci ittt se et sneeneeneeneas 185
100 1o o) o R 185
S0 (U= 101 1SR 186

UE Re-establishment delay requirement in NOrmal COVErage .......oouvvvvveereenieecieseseeseesesseesee e e 186
UE Re-establishment delay requirement in enhanced COVErage. ........couurreereereeiesinsee e e see e 186

Random Access for UE Category NBL........cccoiieiie i ee ettt sne e sneeae e s e snaesneesraesnens 187
L1100 (0o (o] o FEO PSSPV SPP 187
REGUITEIMENTS ...ttt bbb bbb bbbt b e bt b et b e bbb 187

Correct behaviour when receiving Random Access ReSponse reCeption............cvvereeeerieienenieneenens 187
Correct behaviour when not receiving Random Access ReSpoNnse reCeption...........coeveveeereneeenieneas 187
Correct behaviour when receiving aNACK 0N MSY3......oiiiiiiiiiiieieese e 187
Correct behaviour when receiving a message over Temporary C-RNT ......oooveiiincinicneineneeenens 187
Correct behaviour when contention ResolUtion timer EXPIreS........ccovveerereenerieese e 188
M SG3-based channel quality report for UE Category NBL.........cccoveeveeieeiecieceeseesieeesee e e 188
Requirements for NPRACH CONfIQUIELION ...........oiieiiieiecie et ee et se s aesne e saeenneenneens 188

RRC Re-establishment fOr Cat-ML UES ..........ooi it e 188
[0 o (0o (o] o FEO TP P PP USSP 188
S0 [ = 101 1SS 189

UE Re-establishment delay requirement for CEMOEA .........ooieeieeieevie e 189
UE Re-establishment delay requirement for CEMOCEB ...........ccocoiioseiiiineineeseeceee e 189

RRC Connection Release with Redirection for Cat-M L UES.........ccoooree e 190
L1100 0 (') o T S W B S 190
REQUITEMENTS ...ttt e M e e B ekt b et b ettt nb b 190

RRC connection release with redirectionito E<UTRAN with CE Mode A ... 190

RRC Connection Redirection to Non-anchar.Cartier in NB-1QT .. il .cvievenereneeeeeeee e 191
L1000 [0 (o] o AP o P T P OSSO P VPP 191
[RE o (V= 101= 1T S S S et PSR 191

Timing and Signalling CharaCteriSHCS. .. .ee iy i e et se ettt et ste e ae s eneesre e e e seeens 191

UE transmit timMiNg .....o.eoeeeeio e bt e S it 57 sttt ettt se e b e e b st b bbb b nn e enis 191
100 [0 (') o N R 191
REGUITEIMENTS ...ttt st e ettt b et b e bbb et bt b et b e et b e b 192

UE TIMEN BOCUIBCY ....veveeeverteneetesteneeees s in e s et se ettt st b e e st s b e e st a s eb e s e e eb b e e e bt b e e e st b et eseeb et e e enenn e e enis 193
L1100 [0 (') o O TR 193
REGQUITEMENTS ...t 1105ttt et b et b et b bbb 193

I LT oA AV o S 193
TNEFOTUCTION. ... B e B bbbttt b et e e e bbbt ene e e et e 193
S0 [ = 101 1SS 193

Timing Advance adjusStmENt Ael@y .........c.ccceeieeiieii et e eraesraesreesneas 193
Timing Advance adjUSEMENt GCCUICY ........ceieeieerieeiieeeeeeseesseesieestesaeseesseesseesseenseesesssesseessesssesssees 194

Cell phase synchronization aCCUraCy (TDD) ........uoeeririeiriiieirieieesie ettt 194
9=, 11 01 (o) o TR 194
MINEMUM FEOUITEIMENTS. ...ttt ettt b e b bbbt b bbb e e s b et sb e bt b e b 194

Synchronization Requirements for E-UTRAN to IXRTT and HRPD Handovers...........ccccooveeveeeeneennnenenne 195
100 o ') o PSR 195
eNodeB Synchronization REQUITEMENES ........ciii ittt eb e b e bbb e neene s 195

Yo o 0] 1T~ ol L U N N SRS 195
NON-SyNChroniZed E-UTRAN ......ooie ettt a st eeteeneesnaeseeennesneeenes 195

L [ T I 0] Q8 \Y o o o 1 o SR 195
L1100 (0o (o] o FEO PSSPV SPP 195
S0 (U= 101 1RSSR 197

Minimum requirement When N0 DRX ISUSEH........cuiiieiieiiereeie st see e e e ee e s 197
Minimum requirement When DRX IS USE.......coiiiiiiiieeneeie et 198
Minimum requirement at tranNSItiONS. .......c.cciiiiiereeee bbb 199
Minimum requirement during SI Acquisition with aUtONOMOUS GaPS .........veeveerereeerereee e 199
Minimum requirement under IDC INtEITEIENCE .......ov i 200

SCell Activation and Deactivation Delay for E-UTRA Carrier AQQregation ..........occveeeveneneenenesenienenns 200
100 1o (') o P 200
SCell Activation Delay Requirement for Deactivated SCell .........coovevvice e v 200

ETSI


N��V_K�����<��.�HfcZ�6�w}�y4�X�pa�J��M��q6����	�h]���K�Z�p3j�#�S�F�����,1s,��HT2��q�F�񊉠Hn�^�m(����#�&��|�+�a�7��

3GPP TS 36.133 version 15.8.0 Release 15 8 ETSI TS 136 133 V15.8.0 (2019-10)

7.7.3
774
7.7.5
7.7.6
7.0.7
7.7.8
7.7.9
7.7.10
7.7.11
7.7.12

7.7.13

7.7.14
7.7.15
7.7.16
7.7.17
7.7.18
7.7.19

7.8
781
782
7821
7822
7.8.2.3
7824
7.8.25
7.8.2.6
7.8.2.7
7.8.2.8
7.8.29
7.8.2.10
78211
78212
7.8.2.13
78214
7.8.2.15
7.8.2.16
7.8.2.17
7.9
79.1
792
7.9.3
794
7.10
7.10.1
7.10.2
7.10.2.1
7.10.2.2
7.10.2.3
7.10.2.4
711
7111
7.11.2
71121
71122
71123
7.11.3
71131
7.11.3.2
7.11.3.3

SCell Deactivation Delay Requirement for Activated SCel ..o 201
SCell Activation Delay Requirement for Deactivated SCell with Multiple Downlink SCells................. 202
SCell Deactivation Delay Requirement for Activated SCell with Multiple Downlink SCells................. 204
SCell Activation Delay Requirement for Deactivated PUCCH SCell ... 205
SCell Activation Delay Requirement for Deactivated PUCCH SCell with Multiple SCells.................... 205
SCell Deactivation Delay Requirement for Activated PUCCH SCell .........ccooevievieiievce e 206
SCell Deactivation Delay Requirement for Activated PUCCH SCell with Multiple SCélls.................... 206
SCell Activation Delay Requirement for Deactivated SCell under Frame Structure 3..........ccccoveceveeenen. 206
SCell Deactivation Delay Requirement for Activated SCell under Frame Structure 3...........ccocceevveeeee. 208
SCell Activation Delay Requirement for Deactivated SCell with Multiple Downlink SCells under
FFAME SLIUCLUIE 3 ...ttt ettt ettt st e s ae e bt et e eaeeeaeeebe et e e nbeemeesaeesaeesaeesaeebeensenns 208
SCell Deactivation Delay Requirement for Activated SCell with Multiple Downlink SCells under
FFAIME SLIUCLUIE 3 ...ttt ettt e st e s ae e et e et eaeeeaeeebe et e e beentesmeesaeesaeesaeanbeentenns 209
SCell Activation Delay Requirement for Dormant SCell .........ccccoviieiiiineneise e 210
SCell Hibernation Delay Reguirement for Activated SCell.........ccoviiiiiiiinineeeeeeee e 211
SCell Hibernation Delay Requirement for Deactivated SCell ... 212
SCell Deactivation Delay Requirement for Dormant SCell..........covvivieiiiesicecece e 213
Direct SCell Activation and Hibernation Delay ReQUIrEMENL ...........cocverieierierieseesesee e e see e 213
Direct SCell Activation and Hibernation Delay Requirement at RRC Reconfiguration during
[ F= 1016 (0177 SOV PROSPPO 215
Interruptions With Carrier AQQIrEgalioN ........cceeieeceeeieeesees e e e e e e re e ae e e sreesreesseenteenseeseesseessaesaeas 217
L1100 (0o (o] o FEO PSSPV SPP 217
REGUITEMENTS ...ttt bbbt b et b et b bbb 218
Interruptions at SCell addition/release for intra=pand CA ...t 218
Interruptions at SCell addition/release for inter-band CA ... 5 afh e 218
Interruptions at SCell activation/deactivation’for intra-band- CA .. .....ooeveeieeeeeee e 218
Interruptions at SCell activation/deactivation for inter-band GA............cooeeireienerere e 218
Interruptions during measurements an'SCC:for intra-bandCA ... 218
Interruptions during measurements onN-SCC forinter=band CA ..........ccceveere e sceeseeseere e 218
Interruptions at SCell addition/release with multiple downlink SCells.........ccceveveveveiesie i, 219
Interruptions at SCell activati on/deactivation with-multiple downlink SCells...........ccocvevvevveceievnnnen. 219
Interruptions during meastirements on SCC with-multiple downlink SCells..........cccoveveveveievrennnne. 219
Interruptions at overlapping addition/rel ease/activation/deactivation of SCells........cccccovvvvecveciennenen, 220
Interruptions during RSSI measurements.on one SCC under Frame Structure 3..........ccooovveeeeeeeene 220
Interruptions during RSSI measurements on multiple SCCs under Frame Structure 3...........ccc....... 221
Interruptions at SRS carrier based SWITChING ........cciireririee e 221
Interruptions at SCell activation of dormant SCell for intra-band CA ..........coooreoeieieniie e 222
Interruptions at SCell activation of dormant SCell for inter-band CA .........cccooeieieiinene e 222
Interruptions at SCell activation of multiple dormant SCellS...........cccoiriiiinninern e 222
Interruptions during CQI measurement on dormant SCell..........cccevieiieieece s 223
Maximum Transmission Timing Difference in Carrier AgQregation...........ccccveceereereeseesieeeeseeseeseeseseens 223
L1100 (0o (o] o FEO PSSPV SPP 223
Minimum Requirements for Interband Carrier Aggregation .........cccceeceeceeiesiesee e e ens 223
Minimum Requirements for Intraband non-contiguous Carrier Aggregation...........cecvveeereeevieeseeseeneenns 223
Minimum Requirements for Inter-Band Carrier Aggregation under Frame Structure 3............ccccoeeveeeeene 224
Interruptions with RSTD Measurements with Carrier Aggregation..........c.ceveeeererenerereseseese e 224
1 0o 1 ' o SR 224
REGUITEIMENTS ...ttt b e st bbbt bt b e e bt b et b et n b e b 224
Interruptions during RSTD measurements on SCC for intra-band CA with one downlink SCell ...... 224
Interruptions during RSTD measurements on SCC for inter-band CA with one downlink SCell ...... 224
Interruptions during RSTD measurements on SCC with multiple downlink SCells...........cccccoeeneenee. 225
Interruptions at overlapping RSTD and inter-frequency measurements..........ocvevveeveeeseeseeseeseeennes 225
Radio Link Monitoring fOr UE CalegOry O .......cvecueeeieeeeieseesiees e esesiesae e seesseesteeseessessaessaessessanssaessnssnnns 225
L1000 [0 (o] o FEO TP P PP URTOSPPO 225
Requirements for FD-FDD @nd TDD .....c.cccioiiiieiec e sie ettt sae e ste e aeesaesnesneesneenseenneens 227
Minimum requirement When N0 DRX IS USE.......ccuviieiiieieeiesiesee e steesee e eee et e e see e s 227
Minimum requirement When DRX IS USE.......cuiiiiiieiirerieseee et 227
Minimum requirement at tranNSItiONS. .......c.coi i 228
ReqUIremMentS fOr HD=-FDD .......coooiiiiiiieiiici bbbt st 228
Minimum requirement When N0 DRX IS USEH.......cuiiiiiiirieereree et 228
Minimum requirement When DRX IS USE.......cuiiiiiieiirerieseee et 228
Minimum requirement at tranNSItiONS. .......c.coi i 229

ETSI


 ���4��Vx�p���&�g���0�2u<R���<���,��_��Lf �&����ʩkd�WC8�K=��<]�i���T���5��ا���'i7�����l����)6ƃ�rI�ޢ��������W1��

3GPP TS 36.133 version 15.8.0 Release 15 9 ETSI TS 136 133 V15.8.0 (2019-10)

7.12 Interruptions With DUal CONNECTIVITY ........coveiriiieieiieieie sttt b e bbb sneneas 229
7.12.1 1 0o 1 ' o SR 229
7122 REGUITEIMENTS ...ttt b e st bbbt bt b e e bt b et b et n b e b 229
71221 Interruptions at PSCell addition/TEIEASE. ..o 229
71222 Interruptions at transitions between active and non-active during DRX ..........cccoireinineineneicnene 230
7.12.2.3 Interruptions at transitions from NON-DRX t0 DRX ......c.cocieiiiiiiece e 230
7.12.2.4 Interruptions at SCell additioN/TEIEESE ..........cceeieee et 230
7.12.2.5 Interruptions at SCell activation/deaCtiVaLiON ............cccverierieieee e 230
7.12.2.6 Interruptions during MeasuremMents 0N SCC ........coiiiieie e sre e et e e e reenaesraesrees 231
7.12.2.7 Interruptions at SRS carrier based SWITChING .......cccvv i 231
7.13 Cell phase synchronization accuracy (Synchronized mode of dual connectivity).........cocecveererrinennicnienen 232
7.13.1 D=, 11 01 (o) o SR 232
7.13.2 MINEMUM FEOUITEIMENTS. ...ttt ettt ettt bbb bbb et b e b et b e b e st e b e e e st sb e et eb e b 232
7.14 PSCell Addition and Release Delay for E-UTRA Dual CONNECLIVILY ........ccvireeeriinieiriiecrceeeseeeeseeees 232
7.14.1 1 0o 1 ' o SR 232
7.14.2 PSCell Addition Delay REQUITEMENT ..........ciiiiieiriiieierieeee sttt bbbt 232
7.14.3 PSCell Release Delay REQUIFEMENL ...........cceeieeieeie e seeseesteeeeseesee e e e etesseessaesseesseensesnaesaeesseenseensenns 233
7.15 Maximum Receive Timing Difference in Dual CONNECLIVILY .......c.ccveierieiie i 233
7151 INEFOTUCTION. ...ttt e r et R et R et n et r e et r e n e r e ne e 233
7.15.2 Minimum Requirements for Inter-band Dual CONNECLIVITY .......c.cccveieiiesieiiece e 233
7.16 ProxXimity-Dase0 SEIVICES........c.iiiiiiee et e st e e st e st e saeesae e teenteenteeneenraennees 234
7.16.1 INEFOTUCTION. ...ttt et R et R e n et r et r e et e n et r e r e 234
7.16.2 REGQUITEMENTS ...ttt bbbt e et b bt b e e bt b et b e bbb 234
7.16.2.1 ProSe UE transmiSSION tiMING ......c.coerueeruereeres@oustenseneeesreseesesseses fordeseesessessesessessesessessesessessenessesseneans 234
7.16.21.1 Serving cell or PCell as timing referenCe . 2. . i e e e Al et 234
7.16.2.1.2 SCell or non-serving cell astiming refEreNCE...........ooe o 234
7.16.3 INtErrUPtioNS WIth PrOSE.......ooviiiiieiie s S 03 T G ettt 234
7.16.3.1 Interruptions at ProSe Direct DiSCOMELY CORfiQUIaLi ON &5 ot eveveneeiesieisiesieese e 235
7.16.3.2 Interruptions at ProSe Direct Communication CONfiguration............cccveeeveereereeeeeseeseesieeiesee e 235
7.16.3.3 Interruptions during ProSe Dir€el DiStOVE Yt . o r e i eeeeeeseesteestessaeseesseesseesseasesseesseessesssessesssesssees 235
7.16.34 Interruptions during ProSe Rirect Discovery with' diSCoOVEry gaps........ccccvevevvevevenese s 235
7.16.3.5 Interruptions during ProSEDirect COMMUNICALION. .........ccveiiereeiesie e et ee e 236
7.16.4 Cdll reselection for ProSe.Direct Discovery 0N non-serving freQUENCY .........ccoceevveveeeeveseseseeeeseesesnens 236
7.16.4.1 Measurement and evaluation of SeleCted CEl ..........ooooiiiii i 236
7.16.4.2 Measurement of intra-frequency EXUTRAN CEIIS ..o 236
7.16.5 Selection / Reselection of ProSe relay UE ..o s 237
7.16.6 ProSe operation under deaCtivVatet SCEIl.........oouoiiiiiiiie e 237
7.17 Maximum Transmission Timing Difference in Dual CONNECHIVILY .........cceiriiririenneneencreeseseeeseeeees 238
7.17.1 100 0 o SR 238
7.17.2 Minimum Requirements for maximum transmission timing difference Inter-band Dual Connectivity ...238
7.18.1 INEFOTUCTION. ...ttt R et Rt e et r e et r e et r e n et r e ne e 238
7.18.2 SCell Activation Delay Requirement for Deactivated SCell ........covveiveciicieniceeeee e 238
7.18.3 SCell Deactivation Delay Requirement for Activated SCell ........coovveoiiceicieciceceee e 238
7.19 Radio Link Monitoring for UE Category ML..........cooioii et ste et e e sne et snaesnaesnaesnees 238
7.191 INEFOTUCTION. ...ttt e r et e et R et r et r et r e n e r e ne e 238
7.19.2 Reguirements for FD-FDD and TDD CE MOTE A........ooueiiirieiniieisiesiees et 239
7.19.21 Minimum requirement When N0 DRX IS USE.......cviiiiiiirieeniereee et 240
7.19.2.2 Minimum requirement When DRX IS USE.......cuiiiiiiiiieriese et 241
7.19.2.3 Minimum requirement at tranNSItiONS. .......c.coi i 242
7.19.3 Reguirements for HD-FDD With CE MOUE A .......oueuiiiiieirieieseie et 242
71931 Minimum requirement When N0 DRX IS USE.......cviiiiiiirieeniereee et 242
7.19.3.2 Minimum requirement When DRX IS USEd.........ccuveiiiieiiesecse et e et 242
7.19.3.3 Minimum requiremMent at traNSItIONS..........ccueiiereeiee e e e eeesre e e e eeenesneeenes 244
7.19.4 Requirements for FD-FDD and TDD With CE MOUE Bi.........coieeiieiicr e 244
7.19.4.1 Minimum requirement When N0 DRX ISUSE.......ccuiiieiierierie e seeseesie et see e e e ee e e s 245
7.19.4.2 Minimum requirement When DRX IS USEd.........ccuveiiiieiiesecse et e et 246
7.194.3 Minimum requirement at tranNSItiONS. .......c.coi i 247
7.19.5 Reguirements for HD-FDD With CE MOUE B ..........ciiiiiiiiieriere e 247
7.1951 Minimum requirement When N0 DRX IS USEH.......coiiieiriiiere ettt 247
7.195.2 Minimum requirement When DRX IS USE.......cuiiiiiiiiieriese et 247
7.195.3 Minimum requirement at tranNSItiONS. .......c.coi i 249
7.20 UE transmit timing fOr NB-1OT ....c..cueiiiiiiieie e 249

ETSI


��������n�|�q�8���̧���)�#b�4�
cV��:ʚ0[\�A���,��150?��5����e\�����?Op����@{��Fϔ�FV�]���n��/��R�H��k��I�P$���d����Y�

3GPP TS 36.133 version 15.8.0 Release 15 10 ETSI TS 136 133 V15.8.0 (2019-10)

7.20.1
7.20.2
7.21
7211
7.21.2
7.22
7.22.1
7.22.2
72221
7.22.2.2
7.23
7.231
7.23.2
72321
72322
7.23.2.3
7.24
7.24.1
7.24.2
7.25
7.25.1
7.25.2
7.26
7.26.1
7.26.2
7.27
7.27.1
7.27.2
7.28
7.28.1
7.28.2
7.29
7.29.1
7.29.2
7.30
7.30.1
7.30.2
7.31
7.31.1
7.31.2
7.31.3
7.32
7.32.1
7.32.2
7.32.2.1
7.32.2.2
7.32.2.3
73224
7.32.2.5
7.32.2.6

7.32.2.6.1
7.32.2.6.2

7.32.2.7
7.33

7.33.1
7.33.2
7.34
7.35
7.35.1
7.35.2
7.36

1 0o 1 ' 249
REGUITEIMENTS ...ttt bbb st bbbt bt b e bt b e e et b et be b 249
UE timer aCCUraCy fOr NB=lOT .....c..cueiiiieiiitiieist ettt b et nn s 250
1 0o 1 ' o SR 250
REGUITEIMENTS ...ttt bbb st bbbt bt b e bt b e e et b et be b 250
Timing AAVaNCE fOr NB-1OT ......cciieieee ettt e e e e s e e s reestessaesanesaeesaeenseenenns 250
L1000 [0 o (o] o FEO TP R PR USTOSPO 250
L S0 LU= 101 1SR 250
Timing Advance adjuStMENt Ael@y ...........ciceeiieiieir et esraesreesnees 250
Timing Advance adjUSLMENt GCCUICY .......ceieereerieeiieieeteseesseeseesteesseessesseesseesseesseesseenseessessenssessnees 250
Radio Link Monitoring for Category NBL UE..........ccooiiiiiiiiierenie ettt eb e 250
1 0o 1 ' o SR 250
Reguirements for Category NBL UE .........cooociiiiiiiie et 250
Minimum requirement When N0 DRX IS USE.......coiiiiiririeinie et 251
Minimum requirement When DRX IS USE.......cuiiiiiieiirerieseee et 251
Minimum requirement ak tranNSItiONS. .......cccoi i bbb 252
UE transmit timing fOr Cat@gory ML ........cueeieiie ettt ee st te e e e sreesneeaeenteenaesneesnaesanes 252
L1000 [0 (o] o FEO TP P PP URTOSPPO 252
L S0 LU= 101 1SR 252
Cell phase synchronization accuracy for MBMS SErVICeS (FDD).....cc.ocevieenieeiececeeseeseee e 253
(D= 1T a1l (o) o PO P RSP SRPO 253
MINEMUM FEOUITEIMIENES. ... eeuveeeteieeseesteesteesteesteeseesseesteesseesseeseesseesssesseesseesseassesssessassseessesnessnnsssesssennsennsenns 253
UE transmit timing fOr Category M2 .........coiiiiiriiiiiis ettt e e sbe st e s 254
1 0o 1 ' o b S PSR 254
REQUITEMENTS ...tttk e e e A e bbbt b e 254
UE timer accuraCy for Category ML ........cociveee st smeeeereneeeese st e reide e ssesesessese e sses e sbe e st esesneneenes 254
L1100 [0 (' o T ST S e 254
REQUITEMENTS ...t ke 36 Bt 3504 i ettt bttt bt ettt 254
Timing AdvVance fOr Category ML ....... i e cifsteresreeibien e ssstenmmissesseesseesseesseessessessesssesssesssessssssssssssssesssesssenns 254
(R0 0 [0 (o] o O~ S T S o S ST R PR USTUSPPT 254
RS (U= 101 1 S o S e OSSR 254
Interruptions requirements With FEMBMS....... i s e 254
L1100 [0 (oo A ol e R o OSSOV 254
REGUITEMENTS ...t e T ittt bbb bbbt b b et b et b b 255
Numerology switching delay requirementsWith FEMBMS.........c.ooiiiiiinee s 255
L1 0o 1 (' o O o sSSP 255
REGQUITEMENTS ...ttt 0 ettt bbb bbb bbbt b et b et nb b 255
NR PSCell Addition and Release Delay for E-UTRA - NR Dual CONNECLIVILY ......c.cevvireeiriiiririeecnieeee 255
100 0 o SR 255
NR PSCell Addition Delay REQUITEIMENL..........cccviieieeiiese et e s e eeae e sre e saeenneeneens 255
NR PSCell Release Delay REQUITEIMENT ........ccuviiiiieiee e se et eeesee st e et te e aesseesaeesneenseenneens 256
INtErruPtioNS WItN EN-DC ... .ottt sttt s e st e s re e aeenteeneeeneeeneesnaesanas 256
(100 [0 (oo FEO OO UR USSP 256
L S0 LU= 101 1SS 257
Interruptions at PSCell addition/FEl@8SE..........ccecieiiecieecee ettt 257
Interruptions at transitions between active and non-active during DRX ..........cccoeinineineneiciee 257
Interruptions at transitions from NON-DRX 10 DRX ......c.ccccuiiiiiieirieerese e 257
Interruptions at SCell additionN/TElEASE ..........cuiiriire e 257
Interruptions at SCell activatiOnN/dEaCtiVaLiON ...........ccoueiririeirieere e 257
Interruptions during MEASUrEMENES 0N SCC ........ciuiieiririeirierieee et 258
Interruptions during measurements on deactivated NR SCC ..........ccociiveinieneineneeseseeseee 258
I nterruptions during measurements on deactivated E-UTRA SCC.......ccocv e veeveeve e sie s 258
Interruptions at active BWP SWItCHING.......c.oiiiiiiiic ittt 258
Maximum Transmit/Receive Timing Difference in Carrier Aggregation for STTI and 1ms-TTI with 3
SUBFrame HARQ PrOCESSING......cccuieiieieeieieeseesieesteesteasseestesseesseesseesseasesssesseesseesseaseessennsesssnsseessenssenssesnsssnes 259
L1000 [0 (o] o FEO TP P PP URTOSPPO 259
REGUITEIMENTS ...ttt b e st bbbt bt b e e bt b et b et n b e b 259
Yoo S 259
INterruptions With SFTD MEASUNEIMENTS. ........ervetirtireeteriereeteste et st et sb et see e b e e b seeeebesee e ebesbeneebesbeseeneas 259
1 0o 1 ' SR 259
REGUITEIMENTS ...ttt b e st bbbt bt b e e bt b et b et n b e b 259
INtErTUPLiONS WIth INE-DIC ...ttt b e ekt b e e b e bt et sb e enesbeneeneas 260

ETSI


#��������	�Ѐ�s���DM��}���S3v�ZC��CHز#B����� K2���cw�r}¨�d��*���I���~�����:��u����b�;T�M��KeX�}9u�l��8^<���	]��L�Z~

3GPP TS 36.133 version 15.8.0 Release 15 11 ETSI TS 136 133 V15.8.0 (2019-10)

7.32.1 1 0o 1 ' 260
7.36.2 REGUITEIMENTS ...ttt bbb st bbbt bt b e bt b e e et b et be b 260
7.36.2.1 Interruptions at transitions between active and non-active during DRX .........ccccoereinineineneicnenn 260
7.36.2.2 Interruptions at transitions from NON-DRX 10 DRX ........ccccuriiriieirineenese st 260
7.36.2.3 Interruptions at SCell additioN/TEIEASE ..ot 260
7.36.2.4 Interruptions at SCell activation/deaCtiVaLiON ............c.cceereerieiiee et 261
7.36.2.5 Interruptions during MeasuremMents 0N SCC ........covoiieriere e sre e e reesreeneesraesrees 261
7.36.2.5.1 I nterruptions during measurements on deactivated NR SCC..........cccoevevievie e see e 261
7.36.2.5.2 I nterruptions during measurements on deactivated E-UTRA SCC.......ccocviceeveeveese e 261
7.36.2.6 Interruptions at active BWP SWItCHING.......c.oiiiiii ettt 261
8 UE Measurements Proceduresin RRC_CONNECTED State........cccooveverereenieneeieneseesee e e 262
8.1 General Measurement REGUITEIMIENTS........c.ciie ittt e sttt sb e b s b e 262
811 100 1o ') o R 262
812 REGUITEIMENTS ...ttt bbb bbbt b bbbt b e b et b e bbb 263
8121 UE measurement Capability ........cccveviiiiiiieiesee ettt et et e et te e eeene e enes 263
81211 Monitoring of multiple [ayers USING QaRS......cccverierieeiieiesesee e st e steesae e e e s e sse e te e sreennees 270
8.1.2.1.1a Monitoring of multiple layers using gaps (Increased UE carrier monitoring)........cccccevveveeveeenee. 271
8.1.2.1.1b Monitoring of multiple layers using gaps (E-UTRA-NR dual connectivity) ........cccocevvecercennnen, 272
8.1.2.1.1c Monitoring of multiple layers using gaps (NE-DC) ........cccccceviieiieiiineese e 274
8.1.21.2 Network coONtrolled SMall GaP........coiieie ettt et e b eraesraesraenneas 274
8122 E-UTRAN intrafrequenCy MEasUrEMENES ........coiciiereire ettt sttt s be e 276
81221 E-UTRAN FDD intra frequency MEaSUrEMENLS. .........cureereriererrereeresreseesesteseesessesessesseseesesseseesens 276
81222 E-UTRAN TDD intrafrequency measurementS:...........cccoveveeeiah e 281
81223 E-UTRAN FDD intra frequency measurements with autonomoUS gapsS..........ceeereeerrereeneneneeens 285
81224 E-UTRAN TDD intra frequency measurements with autOnOMOUS gapS.........ccerrereereriereeereneenens 286
8.1.2.25 E-UTRAN FDD intra-frequency meastirements on carrier with FeMBM S/Unicast mixed

L0 T S S o YRS 287
8.1.2.3 E-UTRAN inter frequenCy MeEaSUrEMENTS..........c.ccesfhescstuerrereeseeseeseeesseessesssesssssseessesssesssessssssessnes 287
81231 E-UTRAN FDD — FDD intef"frequency MEASUFEMIENLS. .........cceieeerieereeriesresessesseseeseessessessessenses 287
8.1.23.2 E-UTRAN TDD — TDD.inter frequenCy-MEASUFEMENLS .........cceiivereereerreeeeseesseesseesseesesseessesssnes 293
8.1.2.3.3 E-UTRAN TDD — FDD, intenfrequency mMEasUremMENES.........ccceieeereereeresesiesresreseessessessesseseenses 300
81234 E-UTRAN FDD —TDD intér frequency MEasUreMENTS...........ccveerererrerieresereenesieseesesseseesesseseeens 300
81235 E-UTRAN FDD-EDD inter frequency.measurements with autonomous gaps...........cceveerereenens 300
8.1.2.3.6 E-UTRAN TDD-FDD inter frequéency measurements using autonomousS gapsS. ........coereeverrereenens 301
8.1.23.7 E-UTRAN TDD-TDD inter frequency measurements with autonomous gaps .........coeveeereneenens 303
8.1.23.8 E-UTRAN FDD-TDD inteffrequency measurements using autonomousS gaps.........coevveeerereeeens 304
8.1.23.9 E-UTRAN FDD — FDD:inter frequency measurements with FeM BM S/Unicast mixed cells.......305
8.1.2.3.10 E-UTRAN TDD — EDD.inter frequency measurements with FeMBM S/Unicast mixed cells......311
8124 Inter RAT MEaSUMEMENTS ... .o e 311
81241 E-UTRAN FDD — UTRAN FDD MEBSUIEMENES ......cceeeeeereinieriesresieeseeee e e s e ssesseseeeeseennas 311
8.1.24.2 E-UTRAN TDD — UTRAN FDD MEASUrEMENTS.......cceiueeeiieeieieseestesiesteseeee e sne e sie e neeneas 316
8.1.243 E-UTRAN TDD —UTRAN TDD MEBSUIEMENLS. .....cc.eiueeuereeeeresrestesiesreseeeeseessesseseeseessesseesenees 316
81244 E-UTRAN FDD — UTRAN TDD MEASUrEMENTS .......ccvereeirierieieete sttt seee e sre e sneseenens 320
8.1.245 E-UTRAN FDD — GSM MEBSUINEIMENTS ......cueiiuiirtiesieeieeiesieseesieesaeesseeseesseesseesseesseensesnsesssesseesaens 320
8.1.24.6 E-UTRAN TDD — GSM MEASUMEIMENTS........uciiuierteeteeieeeeseesieesteeseeesseaseesseesseessesssessesnsesssessessses 325
8.1.24.7 E-UTRAN FDD — UTRAN FDD measurements for SON ........c.coooieieieienenie e 325
8.1.24.8 E-UTRAN TDD — UTRAN FDD measurements for SON.........cccooiiirieieneie e 327
81249 E-UTRAN FDD — cdma2000 IXRTT MEASUIEMENLS. ......ceerurrieruerierieeneeeeneesieseestesseesesseeneeeeseeses 327
8.1.2.4.9.1A E-UTRAN FDD — cdma2000 1XRTT measurements when no DRX iSUSEd ........cccoceveveeireneenens 327
8.1.24.10 E-UTRAN TDD —cdma2000 IXRTT MEESUrEMENES.......cccerueruerierrerierieeieneenie e sresiessesseeeeeeseenees 328
812411 E-UTRAN FDD — HRPD MEASUIEMENTS ......ccertiieriieterieeieeienie st siese e sse s sresre e neenas 328
8.1.24.12 E-UTRAN TDD — HRPD MEASUIEIMENES .......c.ceitetereirrerieeuerieeeeseseesseseesressesseessessesseseessesaessesneeneas 328
8.1.24.13 E-UTRAN TDD — UTRAN TDD measurementS for SON .........cccvererienene e 328
8.1.24.14 E-UTRAN FDD — UTRAN TDD measurements for SON..........cccovieieienine e 330
8.1.2.4.15 E-UTRAN FDD —cdma2000 1xRTT measurements for SON ANR.........cccoerrienrneneeeee e, 330
8.1.2.4.16 E-UTRAN TDD — cdma2000 IXRTT measurements for SON ANR........ccooerriinirnienereenenn, 330
8.1.24.17 E-UTRAN FDD-UTRAN FDD measurements with autonomous gaps .......c.ccevereeerereeeneneenens 330
8.1.24.18 E-UTRAN TDD-UTRAN FDD measurements with autonomous Qaps. .......c.ceevvereereriereerereneneens 331
8.1.24.19 E-UTRAN FDD — WLAN MEASUMEIMENTS.......eiiitiiiiieeitieeriee et e sieeesieeesieessseeesieessneeeseeesnneesmneesnnas 331
8.1.2.4.20 E-UTRAN TDD — WLAN MEASUIEMENES. ......ceitiiiiieriieeiteeeteeesieesteeesseessse e sseessneeesneessnneesneeesnnas 333
812421 E-UTRAN FDD — NR MEBSUIEIMENLS .......coueeiitiieieietesieeieeee et see st sre e e s e sre e snesneennes 333

ETSI


jK��?�2�G#uW�C,�v�cOiH !�=ZqZ�i��dNYh!�+E��[ɚq�^j�`2&�`^p����8��GL�>gE�G��e�̡20�ќ�r����/^�ݎ2d=��k�Y������zq���i�

3GPP TS 36.133 version 15.8.0 Release 15 12 ETSI TS 136 133 V15.8.0 (2019-10)

8.1.24.22
8.1.24.23
8.1.24.24
8.1.24.25
8.1.24.26
8.1.25
81251
8.1.25.2
8.1.25.3
8.1.254
8.1.2.6.5
8.1.2.6.6
8.1.2.6.7
8.1.2.6.8
8.1.2.6
8.1.26.1
8.1.2.6.2
8.1.2.6.3
8.1.26.4
8.1.2.6.5
8.1.2.6.6
8.1.2.6.7
8.1.2.6.8
8.1.27
81271
81272
8.1.2.7.3
81274
8.1.28
8.128.1
8.1.2.8.2
8.1.2.8.3
8.1.284
8.1.2.9

81291
8.1.29.2
8.1.29.3

8.1.294

8.1.2.10
8.2

821
822

8.3

831
8.3.2
8.3.3
8331
8.3.3.2
83321
83322
8.3.33

8334

8.4

84.1
842
8.4.3
844

E-UTRAN TDD — NR MEBSUMEMENTS ........eiiieiiiieeiee et esiee et sse e sse e smeessseeesneeesnneesaneennnes 336
Yo o RS 336
Yo PR RR 336
E-UTRAN FDD — NR SFTD MEASUrEIMENLS......c.eerteetieieriereesieesieeseeeseeseesseesseeseessesneesseeseeeneens 336
E-UTRAN TDD — NR SFTD MEaSUIEIMENTS.....c.ueitieieeiieniienieenieeieesesseesaeesee e sseesseessessesnsesneeas 338
E-UTRAN OTDOA Intra-Frequency RSTD MEasUremMents ...........ccceevererieniereseesnieessieesiessseeesnee s 338
E-UTRAN FDD Intra-Frequency OTDOA MEaSUremMENtS........ccccerrerrreerirersireesieesiseesressnsessenes 338
E-UTRAN TDD Intra-Frequency OTDOA MeEaSUrEemMENtS........ccccvruerrieeireeniieesiessssessressnsessanes 340
E-UTRAN FDD Intra-Frequency OTDOA Measurements for UE Category 1bis........cccccoevueeneen. 342
E-UTRAN TDD Intra-Frequency OTDOA Measurements for UE Category 1bis............ccceueenee.. 343
Yo o R 345
Yo o RS 345
Yo o RS 345
Yo RS 345
E-UTRAN Inter-Frequency OTDOA MEASUNEMENLS..........creeeeeerresrerresresiesieeieeseee s sre e nns 345
E-UTRAN FDD-FDD Inter-Frequency OTDOA MeEaSUremMENtS.........ccecvereererenrereneseseseeseenes 345
E-UTRAN TDD-FDD Inter-Frequency OTDOA Measurements .........ccccevveerivenrieesieeesveesinessenes 347
E-UTRAN TDD-TDD Inter-Frequency OTDOA MeaSUremMentsS........cccceerveerieenieeeseesseeeseesnenns 349
E-UTRAN FDD-TDD Inter-Frequency OTDOA Measurements .........cccvvreerrersnienenessnvessnsessnns 350
E-UTRAN FDD-FDD Inter-Frequency OTDOA Measurements for UE Category 1bis............... 352
E-UTRAN TDD-FDD Inter-Frequency OTDOA Measurements for UE Category 1bis.............. 354
E-UTRAN TDD-TDD Inter-Frequency OTDOA Measurements for UE Category 1bis.............. 355
E-UTRAN FDD-TDD Inter-Frequency OTDOA Measurements for UE Category 1bis.............. 357
E-UTRAN E-CID MEBSUIEIMENTS ......cueeiueeieeesrongeneenreesteesteessesees forkaeesaeesseasessssssssssesssesssesssesnssssssnes 359
E-UTRAN FDD UE Rx-Tx Time Difference MeasurementS . i e seseeeeeeeseeee e 359
E-UTRAN TDD UE Rx-Tx Time Difference MeasurementS .. ......ccooeeerreriererereneeeeeeee e 360
E-UTRAN FDD Intra-frequency E-CID RSRP and RSRQ.Measurements.............ccoceeeeereererennn. 362
E-UTRAN TDD Intra-frequency.E>CID:RSRP and:RSRQ Measurements..........c.ccoceeeeeeereerennn. 362
E-UTRAN intra-frequency measuréments'under: time domain measurement resource restriction.....363
E-UTRAN FDD intra-frequency MEasUreIENLS .. 5 . veeeeeeeseeseesteeseesseeseesseesseesseesesseessaessessses 363
E-UTRAN TDD intra-freqUuengy MeasureiiIENtS ... ....c.cccuereereereerierieesieeseesseesseesseensesssessaessesssees 366
E-UTRAN FDD intra-frequency measurements with CRS assistance information....................... 369
E-UTRAN TDD intra-frequency measurements with CRS assistance infromation..................... 372

E-UTRAN E-CID Measurements when Time Domain Measurement Resource Restriction
Pattern iS CONFIQUIEH.......cv e 5 et fh ettt bbbt bbb et b 376
E-UTRAN FDD UE Rx-Tx Time Difference Measurements .........cccceoevererieveneneseeeeseenee e 376
E-UTRAN TDD UE Rx-TX Time Difference Measurements...........ccoceeeeeerererereseseeneeseeneenens 376

E-UTRAN FDD UE Rx-Tx"Time Difference Measurements with CRS Assistance
10T 00 o] o PP RRR 376
E-UTRAN TDD UE Rx-Tx Time Difference Measurements with CRS Assistance

T 10l 007 1o o T USSP P PP PRURORRP 377
Yoo OSSPSR 377
Capahilities for Support of Event Triggering and Reporting Criteria........ccovevveeeneenieeseee e 377
L1100 (0o (o] o FEO PSSPV SPP 377
S0 (U= 101 1RSSR 378
Measurements for E-UTRA Carrier aggregation ...........cooceiereeieneeinieneeiesieseeie st see e ene e seeneas 382
100 1o (') o P 382
Measurements of the primary COMPONENE CAMTIET .........ocveiierieerieieesieriee et 382
Measurements of asecondary COMPONENT CAITIEN .........oiueriirieieriirieeries et e 382
M easurements of a secondary component carrier with active SCell ........ccocoeveieneieiiniereeeeee 382
Measurements of a secondary component carrier with deactivated SCell ..o, 383
E-UTRAN secondary component carrier measurements when no common DRX isused............ 383
E-UTRAN secondary component carrier measurements when common DRX isused................. 384

M easurements on a secondary component carrier with FeMBM S/Unicast mixed cells and
BCHVEALEA SCEIL ...t sttt st s et se e st et e seeseebeseebesee e ebesaeneenens 385

M easurements on a secondary component carrier with FeMBM S/Unicast mixed cells and
oS ot Y= 1= o S = 386
OTDOA RSTD Measurements for E-UTRAN carrier aggregation ...........cccoeeeerenerenensesesese e 386
100 1o (') o P 386
M easurements on the primary COMPONENE CAITIEN .........cc.eeierieerieieerieriee et 386
Measurements on a secondary COMPONENT CAITIET ........oouerrerieeriirieeresiee s 387
M easurements on both primary component carrier and a secondary component Carrier .........o.ecveereenene. 388

ETSI


>��g��THH���Nh|������s`;=���e�}Sdr�k�1V���u�uE)���(���Ӂ�������<s�\~��s}��-��m��	D���v^�����B��ЬGh��پ�_���t-2���H��

