BGPP TS 38533 V17.4.0 (2022-09)

Technical Specification

3rd Generation Partnership Project;

Technical Specification Group Radio Access Network;
NR;

User Equipment (UE) conformance specification;
Radio Resource Management (RRM)

(Release 17)

G

%

e

A GLOBAL INITIATIVE

The present document has been developed within the 3rd Generation Partnership Project (3GPP ™) and may be further elaborated for the purposes of 3GPP.
The present document has not been subject to any approval process by the 3GPP Organizational Partners and shall not be implemented.

This Specification is provided for future development work within 3GPP only. The Organizational Partners accept no liability for any use of this Specification.
Specifications and Reports for implementation of the 3GPP ™ system should be obtained via the 3GPP Organizational Partners' Publications Offices.




Release 17 2 3GPP TS 38.533 V17.4.0 (2022-09)

3GPP

Postal address

3GPP support office address
650 Route des Lucioles - Sophia Antipolis
Valbonne - FRANCE
Tel.: +334 92 94 42 00 Fax: +33 4 93 65 47 16

Internet
http://www.3gpp.org

Copyright Notification

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

© 2022, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
All rights reserved.

UMTS™ s a Trade Mark of ETSI registered for the benefit of its members

3GPP™ js a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners
LTE™ s a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners
GSM® and the GSM logo are registered and owned by the GSM Association

3GPP



Release 17 3 3GPP TS 38.533 V17.4.0 (2022-09)

Contents
0] €520 o OSSPSR 24
1 ST ol 0] 0SSP 25
2 RETEIENCES ...ttt bbb bR R bRt R R bttt b bbb b et 25
3 Definitions, symbols and abbreViations ..........c.coovveiiiiiiei e 26
3.1 D) 1 T[]0 USSP 26
3.2 SYMBOIS . bbb b bbb E s £ h R R R R bR R R e bt btk b ettt b b nnes 27
3.3 F o] o] =Y T 14T ] LSRR 28
3A  Requirements for the support Of RRIM ........coiiiiiiiiic et st sne s 30
3A.1 GBNETALL ..t E AR R R R Rt Rt n e 30
3A.1.0 OVErview Of RRIM FEOUITEIMENTS ......viiiiirceeieie st ste e eteeee e sae st te e te e ess e e et e besrestesnaenae e etestesresresneaneenes 30
3A.1.1 Test coverage across 5G NR CONNECLIVILY OPLIONS........vcveieieie i 31
3A.2 Requirements Classification for Statistical TeSHNG .......cvccvviieiieiieieee e 31
3A.3 YA Q=] g P W o] o T[0T LA o] o PSSR 31
3A4 INR DANG GIOUDS ...ttt bbbk b s bbb bbb e bbb bbbttt bt 31
3A4.0 (G- T | SRR 31
3A4.1 NR 0perating Bands iN FRL ..ottt bbbttt ebe e 32
3A4.2 NR 0perating Bands iN FR2.........c.ooiiiiiii ettt ettt st ebe e 32
3A5 NR operating band CONFIGUIALION. ...........ciiiiiiiiiie bbb e 33
3A.6 UE with MUltiband Capability..........cooiriiiiiiii bbb 34
4 EN-DC With @all NR CEIIS IN FRL......ciiiiiiieieieieese ettt 34
4.0 LCTcT ol | TSP PR SOURT TP PR 34
4.1 [T Lo TSP PSSP PSP PP TP 35
4.2 R0 o OSSPSR 35
4.3 RRC_CONNECTED State MODITILY .....c.coviiiiiiiiiiiie bbb 35
43.1 RV o o RSP PRP 35
4.3.2 RRC connection MODBITILY CONEIOL..........coiiiiiiiiie et 35
4321 R0 o OSSPSR 35
4322 R 10 0] 0T U0t o= PSR PRRSSR 35
43221 EN-DC FR1 contention based random @CCESS .........ierveerrireirriieinrenreesieseeiesreseeeesre s 35
43222 EN-DC FR1 non-contention based random GCCESS ........cuuirreirrerreirenriisiesreeeesre s 41
4.3.2.2.3 EN-DC FR1 2-step contention based random aCCESS........civeiueiieiieiiesieesee e ieeseesee e sae e eaeens 48
43224 EN-DC FR1 2-step non-contention based random aCCeSS ........cccvevveiiereeiiesiie e 53
4323 W00 ..t b bbb bR E R bbb £ R R b h e bbb bRttt b et 59
4.4 I SRS 59
441 UE tranSIMIE tIMING ...c.cieeeee bbbttt bbbt bbb bbb bbb e e 59
4410 Minimum conformManCe FEQUITEMENTS. ........oviiiiieirteeet ettt ettt 59
44101 Minimum conformance requirements for UE transmit timing aCcuracy..........c.ccoceevevrenecnenencnns 59
4411 EN-DC FR1 UE transSmit tiMiNg GCCUIACY ......ccveviviriiiiierieietenieesie ettt st sne et sne et sneseene e 60
4472 UE IMEE GCCUIACY ..tttk ettt sttt b bbb bbb bbb bbbt bbbt bbb bbbt ns 66
4.4.3 BN A LT T T Az o SR 66
4.4.3.0 Minimum conformance FEQUITEMENTS.........civiiie ettt te e be e naesraesreenres 66
4.430.1 Minimum conformance requirements for timing advance adjustment accuracy............c.cccceeveevene. 66
4.4.3.0.2 Minimum conformance requirements for timing advance adjustment delay ...........c.cccoceevveiiennenns 66
4431 EN-DC FR1 timing advance adjuStMent ACCUIACY .......ccueirierueriiriereaiieienie et siesie st see e see e sneas 67
4.5 SIgNAlING CRAFACTEIISTICS ...ttt ettt b e bbbt bt ettt sb e b b ebe e e e 72
451 RAdIO TINK MONITOTING ...ttt ettt sttt ettt sb et sbe et sbe e ebe e 72
4.5.1.00 L= 1T 72
4510 Minimum conformManCe FEQUITEMENTS. ........o ittt ettt sn e e 72
45.1.0.1 Minimum conformance requirements for out-of-sync SSB-based RLM ...........ccocovviirenciiienencnn 72
45.1.0.2 0] o ST 73
45.1.0.3 Minimum conformance requirements for out-of-sync CSI-RS based RLM .........ccccocveiiiiinnncnn 73
45.1.04 Minimum conformance requirements for in-sync CSI-RS based RLM.........cccccooveiiiiiiiiiniiiicnnne 74
4511 EN-DC FR1 radio link monitoring out-of-sync test for PSCell configured with SSB-based RLM

RS N NON-DRX MOUE. .....eeitiiiieiiete ettt b ettt e b b e besbe b e e e et e sbesbenbesbeeneas 76

3GPP



Release 17 4 3GPP TS 38.533 V17.4.0 (2022-09)

45.1.2 EN-DC FR1 radio link monitoring in-sync test for PSCell configured with SSB-based RLM RS
N NON-DIRX MOGE ... oottt ettt b e e bbbt e et e b sb e s be e bt e b e e e et e nbesbenbeabeaneas 81
45.1.3 EN-DC FR1 radio link monitoring out-of-sync test for PSCell configured with SSB-based RLM
RS TN DRX MOUE ..ottt ettt ettt bbbt b bbbt et b e sttt n et et eneans 86
45.1.4 EN-DC FR1 radio link monitoring in-sync test for PSCell configured with SSB-based RLM RS
TN DRX MOUE. ...ttt ettt bbbt b bbbt e e bt et e b e st et et n et et st ans 91
45.15 EN-DC FR1 radio link monitoring out-of-sync test for PSCell configured with CSI-RS-based
RLM RS iN NON-DRX MOUE ......veriitiiieiiiteiieesie sttt sttt ettt sbe st st e ete st e sbesbe e etesbeseesenees 96
45.1.6 EN-DC FR1 radio link monitoring in-sync test for PSCell configured with CSI-RS-based RLM
RS N NON-DRX MOUE. ..ottt ettt st be b st esbeene et ebe st sbesbesneeneanes 101
4517 EN-DC FR1 radio link monitoring out-of-sync test for PSCell configured with CSI-RS-based
RLM RS IN DRX MOUE .....cueiteieiieie ittt bbbt bbbt bbbt e 106
452 IEEITUDTION. ...ttt bbb bbb bbbt bbbt bbb bbbt bt b s bt et b e 117
4520 Minimum coNfOrMAaNCE FEQUITEIMENTS. ......oveiirirreietert ettt ettt eb e b sre e ene 117
45.2.0.1 Minimum conformance requirements for interruptions at transitions between active and non-
Yo AL [T o 2 PSSR 117
4,5.2.0.2 Minimum conformance requirements for interruptions during measurements on deactivated
IR SCC ..ottt bbb ekt b et b et b et e bRt b bbb e Rttt n bt enn 117
45.2.0.3 Minimum conformance requirements for interruptions during measurements on deactivated
E-UTRAN SCC ..ottt sttt bbbt bbbt st e et st e e ebe st e e ebesae e atennes 118
4521 EN-DC FR1 interruptions at transitions between active and non-active during DRX in
SYNCIIONOUS EN-DC ..ottt bbb bbb bbbttt 119
4522 EN-DC FR1 interruptions at transitions between active and non-active during DRX in
ASYNCRIONOUS EN-DC ...ttt bt b bbbt 122
4523 EN-DC FR1 interruptions during measurements on deactivated NR SCC in synchronous EN-DC .. 126
4524 EN-DC FR1 interruptions during measurements on deactivated NR SCC in asynchronous EN-
D ettt R Rt Rt Rt R e Rt R £ Rt Ee R Rt Ee R e Rt Ee bRt b bR e Rt ettt ne et 133
4525 EN-DC FR1 interruptions during measurements on deactivated E-UTRAN SCC in synchronous
EINEDC et ettt b b £ Rt R e AR bRt R bRt Ee bRt bt e et e ne et 139
45.2.6 EN-DC FR1 interruptions during measurements on deactivated E-UTRAN SCC in asynchronous
EIN-DC ettt ettt b £ Rt R e AR bRt R bRt Ee et n e bt e et e ne et 144
453 SCell activation and deactivation delay ...t 149
45.3.0 Minimum conformManCe FEQUITEMENTS. ........eviirieeitirieiete sttt sttt bbb ene 149
4531 EN-DC FR1 SCell activation and deactivation of known SCell in non-DRX for 160ms SCell
MEASUFEIMENT CYCIE ...ttt ettt bbb bbb 152
4532 EN-DC FR1 SCell activation and deactivation of known SCell in non-DRX for 640ms SCell
MEASUFEIMENT CYCIE ...ttt b ettt b et sb e ebe e 165
45.3.3 EN-DC FR1 SCell activation and deactivation of unknown SCell in non-DRX...........ccccovnininnnne. 166
454 UE UL carrier RRC reconfiguration delay...........c.ccoveiieiiii it 168
45.4.1 EN-DC FR1 UE UL carrier RRC reconfiguration delay ..........ccccoovvevieiieiieiieie e 168
455 LiNK FECOVENY PrOCEUUIES ... .eeitieieeieeiesiee s ee st e ste et e e et e et e s teeste e be e s teesaesreesteesteesbeenbeenseastesseessaesreeseenseeas 176
45.5.0 Minimum conformance FEQUITEMENTS.........cciiieiieiie et re e sreesaeenaeenne e 176
455.0.3 Scheduling availability of UE during beam failure detection and candidate beam detection ....... 179
45504 Requirements for Beam Failure Recovery in SCell ... 179
4551 EN-DC FR1 SSB-based beam failure detection and link recovery in non-DRX.........ccccovvvinennnnen. 179
4552 EN-DC FR1 SSB-based beam failure detection and link recovery in DRX .........ccccooevvininiincinncns 186
4553 EN-DC FR1 CSI-RS-based beam failure detection and link recovery in non-DRX ..........cccceeeuennen. 192
4554 EN-DC FR1 CSI-RS-based beam failure detection and link recovery in DRX.........ccccccveniiinennncns 198
4555 EN-DC FR1 Scell CSI-RS-based beam failure detection and SSB-based link recovery in non-
DIRX ettt ettt ettt ettt b e R Rt Rt R e Rt Rt Rt Rt e Rt R R e Rt R b e Rt R b e Rt bt e n e e Rttt rene et ns 202
45.5.6 EN-DC FR1 Scell CSI-RS-based beam failure detection and SSB-based link recovery in DRX ...... 208
4.5.6 ACEIVE BWP SWILCN TEIAY ...ttt bbbt b b 216
45.6.1 DCl-based and time-based active BWP SWItCh ... 216
45.6.1.0 Minimum conformance reQUITEMENTS ........coeiiiiiieie ettt sbe bbb 216
456.1.1 EN-DC FR1 DClI-based DL active BWP switch in non-DRX in synchronous EN-DC ............... 218
45.6.1.2 EN-DC FR1 DClI-based DL active BWP switch with SCell in non-DRX in synchronous EN-
D OSSR USTPPRSPTN 226
Editor’s Note: TT analysis for test configuration with SpCC SCS = 15kHz + SCC SCS = 30kHz or SpCC
SCS = 30kHz + SCC SCS = 15kHz are Still MiSSING.......ccccvreeierierinese e 226
45.6.2 RRC-based active BWP SWILCH ........cviiiiiiiriiceeceie sttt s ene e 235
45.6.2.0 Minimum conformance reQUITEMENTS ........coeiereeieie ettt et bbb bbb 235
45.6.2.1 EN-DC FR1 RRC-based DL active BWP switch in non-DRX in synchronous EN-DC .............. 235

3GPP



Release 17 5 3GPP TS 38.533 V17.4.0 (2022-09)

457 PSCell addition and release GEIAY ..o e 241
45.7.0 Minimum conformance reQUITEMENTS. .......cieiiieeieee ittt sttt bbb bbb ne e es 241
45.7.0.1 NR PSCell Addition Delay REQUIFEMENT..........cooiiiieiiieie et 241
4.5.7.0.2 NR PSCell Release Delay REQUIFEMENT ........cvcveieieiisie et eee et 242
45.7.1 EN-DC FR1 addition and release delay of Known PSCell..........c.cccooeieiiiiiiiiccecce s 242
45.8 L LIS (ot oo S PSP 248
45.8.0 Minimum conformMance rEQUITEMENTS. .......civeeeeeieiesteseste e e e e e e ste e sre e ere e e et e stesresresreereeneeneeses 248
45.8.1 EN-DC FR1 interruptions at switching between two uplink Carriers .........ccccovvvvvevevenieiesnsese e 248
4.6 MEASUIEMENT PrOCEAUIES .......vieeiietiteieete ettt ettt etttk sb bbbt b e bttt bbb nb bbbt bbbt bbb e b 258
46.1 INtra-freqUENCY MEASUMEIMIENTS .....c.eiviitiiietirteiet ettt ettt b bbbt bbbt et b bbb e 258
4.6.1.0 Minimum coNfOrMANCE FEQUITEIMENTS. ......oveiitirreiietert ettt sttt eb e eb e sre e ene 258
46.1.0.1 Minimum conformance requirements for event-triggered reporting without gap..........cc.ccoveuene. 258
4.6.1.0.2 Minimum conformance requirements for event-triggered measurements with gap............c.c....... 262
46.1.1 EN-DC FR1 event-triggered reporting without gap in NON-DRX.........ccccoeviiiniiineneineneseeeen, 265
4.6.1.2 EN-DC FR1 event-triggered reporting without gap in DRX ......c.ccceivieiinieiisr e 269
4.6.1.3 EN-DC FR1 event-triggered reporting with gap in NON-DRX.......cccccoiiiiviiiiiinsieeie e 272
4.6.1.4 EN-DC FR1 event-triggered reporting With gap in DRX .......cccoiiiiiieiineiecieceese e 278
4.6.1.5 EN-DC FR1 event-triggered reporting without gap in non-DRX with SSB time index detection ..... 283
4.6.1.6 EN-DC FR1 event-triggered reporting with gap in non-DRX with SSB time index detection .......... 287
4.6.1.7 EN-DC FR1 event-triggered reporting without gap in DRX for UE configured with

NIGhSPEEAMEASFIAG-TLE ........eeeiiitiieitict ettt ettt bttt bttt sb et nr e ene e 291
4.6.2 INtEr-freqUENCY MEASUMEIMIENTS .....c.viviiteriitirteeet ittt ettt bbb bbbt bbb bbb bbb e b s 296
4.6.2.0 Minimum conformance requirements for Inter-frequency MeasuremMeNtS..........c.ccvverveerereenerinnens 296
46.2.1 EN-DC FR1-FR1 event-triggered reporting in NON-DRX .........ccoviiiiiiniiie e 297
4.6.2.2 EN-DC FR1-FR1 event-triggered reporting in DRX.......c.ccoviiiiiiniiiinese e 302
46.2.3 RV Lo OSSPSR TSP P PR PO PP P POPPRPPPRTPON 308
46.24 WOI0 bbb R R R R R R R R e bRt Rt b e r s 308
4.6.2.5 EN-DC FR1-FR1 event-triggered reporting in non-DRX with SSB time index detection................. 308
4.6.2.6 EN-DC FR1-FR1 event-triggered reporting in DRX with SSB time index detection........................ 313
4.6.2.7 WOI0 bbb R R R R R R R R e bRt Rt b e r s 318
4.6.2.8 RV Lo OSSPSR TSP P PR PO PP P POPPRPPPRTPON 318
4.6.3 Vo] [o OO 318
46.4 L1-RSRP measurement fOr DEam rePOITiNG .......c..eovoeriirinieisees et 318
46.4.0 Minimum confOrManCe FEQUITEMENTS. ........eviiirierieri ettt sttt st e b e ene 318
46.4.0.1 Minimum conformance requirements for SSB-based L1-RSRP measurement for beam

=100 1] 11 T TSSOSO P RSP TOPR 319

464.1 EN-DC FR1 SSB-based L1-RSRP measurement in NON-DRX ........c.cccovviivirniinienieiene e 322
4.6.4.1.5 QIS =T 0T =T =T o RSOSSN 326
4.6.4.2 EN-DC FR1 SSB-based L1-RSRP measurement in DRX.........ccccoviriiiiniiiinece e 326
4.6.4.2.3 Minimum conformance reQUITEMENTS .........ccveiiiiie et sre e 327
4.6.4.3 EN-DC FR1 CSI-RS-based L1-RSRP measurement in NON-DRX .........ccccccviniinieneinineieneeenen, 330
46.4.4 EN-DC FR1 CSI-RS-based L1-RSRP measurement in DRX ........ccccccuireiiniineiineneeseneeseseenns 334
4.6.45 EN-DC FR1 SSB-based L1-RSRP measurement in DRX for UE configured with

NIGhSPEEAMEASFIAG-TLE ........eeeiiitiieiecte ettt ettt bttt sb et b b 337
4.6.5 CLI MEASUIBIMIENTS ...t ieeeieeeetie it e e et te st eesiee bt e ste e teesbeeaeesaeesbeeteesteeseesseesreesaeeeeanseenbeeseeaseesbeenbeesseeneesneesnes 341
4.6.5.0 Minimum conformManCe FEQUITEMENTS. ........eiiirieiite ettt sttt bbbt eene 341
4.6.5.0.2 Minimum conformance requirements for CLI1-RSSI measurement with non-DRX ..................... 342
46.5.1 EN-DC FR1 SRS-RSRP measurement With NON-DRX ........c.cceoeriniiieiineseeiereene e 343
4.6.5.1.3 Minimum conformance reQUITEMENTS .........coveieiie et sre s 343
4.6.5.2 EN-DC FR1 CLI-RSSI measurement With NON-DRX ........ccccoiiiiiiiiiiinec e 346
4.6.6 349
4.6.7 L1-SINR measurement for Deam rePOrting .........cccooereiiriiieiierese et 349
4.6.7.0 Minimum confOrmManCe rEQUITEMENTS. .......coiiiieeieie ettt ettt b e bbb ne e e 349
4.6.7.1 EN-DC FR1 CSI-RS based CMR and no dedicated IMR L1-SINR measurement in non-DRX........ 354
4.6.7.2 EN-DC FR1 SSB based CMR and dedicated IMR L1-SINR measurement in DRX ..........cccccceueneen. 359
4.6.7.3 EN-DC FR1 CSI-RS based CMR and dedicated IMR L1-SINR measurement in DRX.................... 365
4.7 Measurement Performance rEQUITEIMENTS..........o ittt bbb 370
471 ST T S T 370
4.7.1.0 Minimum conformManCe FEQUITEMENTS. ........eiiirieieterieeete ettt sttt s besre e ere 370
47.11 INtra-freqUENCY MEASUMEIMENTS. ... .c..iiiiiieiirteietist ettt ettt e e 375
4.7.1.2 INtEr-freqUENCY MEASUIEMENTS. ... .couiitiitiitiee ettt ettt b e sb ettt et et e e b sbesbeereenes 384
4.7.2 SS-RSRQ ettt b £ E b £ b b £ R R bR b bt e bbb bt e bbbt 391

3GPP



Release 17 6 3GPP TS 38.533 V17.4.0 (2022-09)

4.7.2.0 Minimum confOrmManCe rEQUITEMENTS. .......ciiiireeieie ettt bbb bbb ne e s 391
4721 EN-DC FR1 SS-RSRQ MEASUIEMENT BCCUIACY .......ueerteeteaeeaiierirasieesieesteestesseessesieesieesseesseensesssesseenes 393
4722 Inter-Frequency SS-RSRQ MEASUrEMENT ACCUIACY ....vevvvviiiieriireisieesireesieeesineesiseestneesssesssneessneessneens 397
4.7.2.2.1 EN-DC FR1-FR1 SS-RSRQ ahsolute measurement aCCUIACY .........ccvrverrerrereeriereeseeseessessessensennes 397
4.7.2.2.2 EN-DC FR1-FR1 SS-RSRQ relative measuremMent aCCUIACY .......coverververeerrereeeereesieseeseessessesseenes 401
4.7.3 SS-SINR .t b R Rt R e bt E e bt b b ekt bt be bt be bt erennas 403
4.7.3.0 Minimum conformMance rEQUITEMENTS. .......uivieeeeieriesesesre e e eseeree st e stesre e e ese e e eteseesresaesreeneeneeneeses 403
47.3.0.1 Intra-frequency SS-SINR measurement acCUracy reqUIreMeNtS .........cccovvvereeeereerieseesiesessesseens 403
4.7.3.0.2 Inter-frequency absolute SS-SINR measurement accuracy requiremMents..........cocooevvereenerienens 404
4.7.3.0.3 Inter-frequency relative SS-SINR measurement accuracy reqUiremMents.........ccoeeveerereeenernenens 405
4731 EN-DC FR1 SS-SINR MEASUreMENt 8CCUIACY .......evevirirriiririiaresiieiesee st sre s sne e 406
4.7.3.2 Inter-Frequency SS-SINR MeaSUremMeNt 8CCUIACY ........ccevveruirrirririseniererie st 410
47321 EN-DC FR1-FR1 SS-SINR absolute measurement aCCUIaCY ..........coeiveerereeeneeeenieneeneseeienne 410
4.7.3.2.2 EN-DC FR1-FR1 SS-SINR relative measurement 8CCUACY ..........ccoeiveereeeeneieeeneneeenieseenennes 413
474 LL-RSRP .ttt bR Rt R R ARt R Rt R Rt Rt R bbb bt ne et 415
4.74.0 Minimum conformMance rEQUITEMENTS. .......uivieeeeieriesesesre e e eseeree st e stesre e e ese e e eteseesresaesreeneeneeneeses 415
4.74.0.1 SSB based absolute L1-RSRP measurement accuracy reqUIiremMents.........ccocvcevevereereresesesnannns 415
4.74.0.3 CSI-RS based absolute L1-RSRP measurement accuracy reqUiremMents ........cccoceeevevvsvsieerneinens 418
4.7.4.04 CSI-RS based relative L1-RSRP measurement accuracy reqUiremMents..........ccooceveeveervesivesnennns 419
4.74.1 SSB based L1-RSRP MEASUIEMENTS.......ccueuiriertirieetieieiiesie sttt ettt st st se e bbb e b ene e ennes 420
47411 EN-DC FR1 SSB-based L1-RSRP absolute measurement aCCUraCY ..........coecvrerveerreneeenerenennes 420
47412 EN-DC FR1 SSB-based L1-RSRP relative measurement aCCUIaCy .........ccoevvrereeererveenerenennes 425
4.74.2 CSI-RS based L1-RSRP MEASUIEIMENTS ......cc.eieieiiieieieiesiesiesiestesseeseeeesseseeseessesseeseessessessessessessessens 427
47421 EN-DC FR1 CSI-RS-based L1-RSRP absolute measurement aCCUraCy .........ccovrveervermeererveennes 427
474272 EN-DC FR1 CSI-RS-based L1-RSRP relative measurement aCCUraCy ..........ccovveererveeneruenennes 431
475 S I TSSOSO 433
4.75.0 Minimum conformance FEQUITEMIENTS.........ccuiiieiieiee e ste e ste et e et ae e e e e saeesaeenaeenne e 433
475.0.1 SFTD ACCUraCy REQUITEIMENT........ccuviitieiiieieeie e see s e ste e steete st et e st et e te e aeeaesaesneesreesneenseenneans 433
4751 EN-DC FR1 SFTD MeasuremMent ACCUIACY ......ivverreeririerreesuiesreesseesssesssseessseesssesssseesssesssessssessneens 434
4.7.6 CLI MEESUIEIMENTS ......eiiieiieieiteestee ettt ettt b e b e bt e e e e e s s e e s be e sbe e R e enn e e s nees b e nbeenbeenbeeneesnesnnennes 438
4.7.6.0 Minimum conformance FEQUITEMENTS.........ccuiiieieiee e ste et ee et e e te e e e e e sreeseeenseenne e 438
4.7.6.0.1 Minimum conformance requirements for SRS-RSRP aCCUIACY .........ccecvreririnirieineieeneeienes 438
4.7.6.0.1.1 SRS-RSRP report MaPPING .....ccoerieiiirieiiterieesie ettt sre et sr e sr e enesreseene 439
4.7.6.0.2 Minimum conformance requirements for CLI-RSSI measurement accuracy with FR1 serving

0L | OSSPSR 440
4.7.6.1 EN-DC SRS-RSRP measurement accuracy with FR1 serving Cell .........ccoovviniiiiiniiineienee, 441
4.7.6.2 EN-DC CLI-RSSI measurement accuracy with FR1 serving cell ..., 446
4.7.7 L1-SINR measurement for Deam repOrting .........cocveceiiiiie it 450
4.7.7.0 Minimum conformance FEQUITEMENTS.........ccuiiiiieiee ettt sa e sreesaeenaeenne e 450
4.7.7.0.1 Minimum conformance requirements for CSI-RS based CMR and no dedicated IMR

configured and CSI-RS resource set with repetition off ..., 450
4.7.7.0.2 Minimum conformance requirements for SSB based CMR and dedicated IMR........................... 453
4.7.7.0.3 Minimum conformance requirements for CSI-RS based CMR and dedicated IMR..................... 455
4.7.7.1 EN-DC FR1 CSI-RS based CMR and no dedicated IMR configured and CSI-RS resource set

with repetition off L1-SINR MEASUIEMENT ........couiiiiriiieiiitee e 459

4.7.7.1.1 EN-DC FR1 CSI-RS based CMR and no dedicated IMR configured and CSI-RS resource set

with repetition off L1-SINR absolute measurement aCCUIACY ..........coveirererinenieienesieesie e, 459
4.7.7.1.2 EN-DC FR1 CSI-RS based CMR and no dedicated IMR configured and CSI-RS resource set

with repetition off L1-SINR relative measurement aCCUFACY.........cccvvveieeieerieevesiesieseeseesieeinens 464
4.7.7.2 EN-DC FR1 SSB based CMR and dedicated IMR L1-SINR absolute measurement accuracy ......... 466
4.7.7.3 EN-DC FR1 CSI-RS based CMR and dedicated IMR L1-SINR measurement ............ccoccoeveveieennn 471
4.7.7.3.1 EN-DC FR1 CSI-RS based CMR and dedicated IMR L1-SINR absolute measurement

BCCUTACY . utteuteeuteeteestee skt e bt e teese e ese e ebe e bt e bt e st e e s b e eh e a4 h e e e He e Ah e e bt e Rb e 4R e £ eh b e eb e e ke e ke e ke e s b e e heeebeeebeeabeenbeenne e 471
4.7.7.3.2 EN-DC FR1 CSI-RS based CMR and dedicated IMR L1-SINR relative measurement

Lo e U (e3PPI 477
4A  NE-DC With all NR CEIS INFRL......oiiiiiiiiie ettt te e ste et e e s e e s te e nte e peesrnesnne s 479
4A.0 =TT | S STR 479
4A.1 SIGNAITING CHAFACTEIISTICS .....euiirie ettt bbbttt b bbbt et e n e e b e b sbesbesneeneas 479
4A.1.1 E-UTRAN PSCEll @QTItION .....veviiviieiiiieiieece ettt sttt sttt sn et 479
4A.1.1.0 Minimum confOrmanCe rEQUITEMENTS. .......coeiiieeieie ettt bbb be bbb ne e e 479
4A.1.1.0.1 E-UTRA PSCell Addition Delay REqUIFEMENT..........ccoiiiiiiiiiieiee e 479

3GPP



Release 17 7 3GPP TS 38.533 V17.4.0 (2022-09)

4A.1.1.0.2 E-UTRA PSCell Release Delay REQUIFEMENT ........ouiiuiiiiiiiieeeieie e 480
4A1.1.1 NE-DC FR1 addition and release delay of Known PSCell............cocooiiiiiniiiiie e 480
4A.1.11 JLIEEE 8 10 1 1O PP OO PR PP PPRPIN 480
4A.1.1.2 LIS A o] o] 1o Lo ] 1] 2P 480
4A.1.1.3 Minimum conformance reQUITEMENTS .......vieeeeieeieresesie e ste e e e e see e esre st sreenee e e eesreseesresreereenes 480
4A.1.14 QLIS A (=T Tod ) o ] o PR 481
4A.1.15 IS R T [T =T aa =T P 481
4A.1.2 F o AL ST e Y (ol T 1= - 481
4A.2 Measurement Performance reQUITEIMENTS..........ouiiiiieirieie ettt 481
4A.2.1 SFTD BCCUIBCY ...ttt ettt bbb b bbbt b bbb b b er bbb 481
5 EN-DC with at least one NR CEIl iN FR2 .......c.ooiiiiiiiiiie e 484
5.0 GBNETALL ..t R e R 484
51 AL TSP T TSP P P TRTOTTR PPN 484
5.2 AL TSP T TSP P P TRTOTTR PPN 484
53 RRC_CONNECTED State MODITILY ......covoiiiieiiiiceeesees s 484
531 BT PO TSP T PP RPPPTRRT 484
5.3.2 RRC connection MOobility CONTIOL.........cooiiiiiiiie et re e e 484
53.21 [0 o TSR 484
5.3.2.2 Lo 0] T (0TSSR 484
53221 EN-DC FR2 contention based random GCCESS ........coueruiriereaireieaierieniesiesiesresseeseeseeneeseeseeseessessennes 484
53222 EN-DC FR2 non-contention based random @CCESS ........cuvvrieierieriesiesieseeeeeenie e 492
53223 EN-DC FR2 2-step contention based random GCCESS..........eruririiriririerieiisienieesieseeiesie e 500
53224 EN-DC FR2 2-step non-contention based random ACCESS .........eivuireirireiineneieeesieneee e 504
5.3.23 RV Lo OSSPSR TSP P PR PO PP P POPPRPPPRTPON 508
5.4 I3 PR 508
54.1 L ] 1o S]] T SR 508
54.1.0 Minimum Conformance REQUITEMENTS .........ecueiieiie et sre e eneeene e 508
54.1.0.1 Minimum conformance requirements for UE transmit timing accuracy..........ccoceeevevvvevvervesnnnnn, 508
54.1.1 EN-DC FR2 UE tranSmit tiMing @CCUIACY ......c.ccoveiieeriieiieerieeiesteesteesteesteeseesaesseesseesseessesssesssesssesseenes 510
5.4.2 UE TIMEE GCCUTACY ...ttt sttt ettt et et b ettt eb et b e st b e bbb st eb e e s b e bt e b e st ek e eb et ekt eb et ekt s b e e ebenre e ebe s 516
543 THMING BOVANCE ...ttt bbbt bbbt b bbbt b bbb bbb b st 516
5.4.3.0 Minimum confOrManCe FEQUITEMENTS. ........eviiirierieri ettt sttt st e b e ene 516
54.30.1 Minimum conformance requirements for timing advance adjustment acCuracy.............ccoceoveuene. 516
5431 EN-DC FR2 timing advance adjustment CCUIACY .........coeirerieirierieesiesieesie et 516
5.5 SIGNALING CRATACLEIISTICS ....vviviiitiete ettt ettt et e st e s e e saeeste e beenbeenbeansesteestaesteeseenseeas 521
55.1 Radio TINK MONITOTING ....viiieece e ettt e et te e te e beesaeenaesneesreesaeeeas 521
55.1.0 Minimum conformance FEQUITEMENTS.........ccuiiieiiesee ettt sn e e e sreenaeenne e 521
55.1.0.1 Minimum conformance requirements for out-of-sync SSB-based RLM ..........ccccccevvvivvevinenen, 521
5.5.1.0.2 Minimum conformance requirements for in-sync SSB-based RLM...........c.ccccooveveiieiic e, 522
5.5.1.0.3 Minimum conformance requirements for out-of-sync CSI-RS based RLM .........c.ccccoevvvvvivnennen, 523
55104 Minimum conformance requirements for in-sync CSI-RS based RLM.........cccccoviriniincnennne. 526
55.1.05 Minimum conformance requirements for UE scheduling restrictions during radio link
L0 T0 AT 0] 4 OO SOTRTUO TR PR TSP 529

55.11 EN-DC FR2 radio link monitoring out-of-sync test for PSCell configured with SSB-based RLM

RS N NON-DRX MOUE.......ciutiii ettt st e st re e e e eesteseesbesseaseeeeteneeseeseesneeneenes 530
55.1.2 EN-DC FR2 radio link monitoring in-sync test for PSCell configured with SSB-based RLM RS

INNON-DRX MOUE ...ttt et r e 536
55.1.3 EN-DC FR2 radio link monitoring out-of-sync test for PSCell configured with SSB-based RLM

RS N DRX MOUE ...ttt bbbt b e r et er et r e nn s 542
55.14 EN-DC FR2 radio link monitoring in-sync test for PSCell configured with SSB-based RLM RS

TN DRX MOTE. ...ttt bbbt h et e e e b bt eb e bt e bt et et et sbesbesbeebeeneenee e 548
55.1.5 EN-DC FR2 radio link monitoring out-of-sync test for PSCell configured with CSI-RS-based

RLM RS iN NON-DRX MOUE ......ccviuierierieieiesiesieetieee ettt e st e e te e sreste s e eneeseenseseeseeseesneenennes 553
5.5.1.6 EN-DC FR2 radio link monitoring in-sync test for PSCell configured with CSI-RS-based RLM

RS IN NON-DRX MOUE. ... .citeiiitieeeiieieitesese e s e ste st e st seese e e s aesbeseestesseeneeseeseseeseeseeaneeneenes 558
55.1.7 EN-DC FR2 radio link monitoring out-of-sync test for PSCell configured with CSI-RS-based

RLIM RS iN DRX MOUE ....eveiecieeeeieie ettt sttt e sttt st ste e e enae e ense st sneseenneenennes 563
55.1.9 EN-DC FR2 radio link monitoring UE scheduling restrictions............ccocooieiinieniciinene e 574
55.2 LT (0] o] (o] PO USSR 579
55.2.0 Minimum confOrmanCe rEQUITEMENTS. .......coeiiieeieie ettt bbb be bbb ne e e 579

3GPP



Release 17 8 3GPP TS 38.533 V17.4.0 (2022-09)

55.2.0.1 Minimum conformance requirements for interruptions at transitions between active and non-
ACHIVE UIING DRX ...ttt bbbttt e e b b e bt s bt bt et et e sbesbesbesaeaneas 579
55.2.0.2 Minimum conformance requirements for interruptions during measurements on deactivated
INR SCC et b bt e R R 579
55.2.0.3 Minimum conformance requirements for interruptions during measurements on deactivated
E-UTRAN SCC ...ttt 580
5521 EN-DC FR2 interruptions at transitions between active and non-active during DRX in
SYNCHIONOUS EN-DC.. .ottt e st e e st et e teena et et e eesaesreaneenens 581
5522 EN-DC FR2 interruptions at transitions between active and non-active during DRX in
ASYNCRIONOUS EN-DC ..ottt bbbt 585
55.2.3 EN-DC FR2 interruptions during measurements on deactivated NR SCC in synchronous EN-DC .. 589
55.24 EN-DC FR2 interruptions during measurements on deactivated NR SCC in asynchronous EN-
DI ittt bbb R bR bR £ bR £ R R R bR e R bR e b bRt E bRt b bRtk Rt e b e 594
55.25 EN-DC FR2 interruptions during measurements on deactivated E-UTRAN SCC in synchronous
EN-DC R 598
55.2.6 EN-DC FR2 interruptions during measurements on deactivated E-UTRAN SCC in asynchronous
EN-DC R E R 603
55.3 SCell activation and deactivation AEIAY .........cccviiiieiiicie e 607
5531 EN-DC FR2 SCell activation and deactivation intra-band in NoN-DRX ........cccccccovniiiiniininccne, 607
55.4 UE UL carrier RRC reconfiguration delay...........ccccoveiieiiiiiiie e 611
555 LiNK FECOVEIY PIOCEAUIES.........iviiiitirtisietiste sttt sttt bbbkt b ettt bbb bbbttt b et ee s 611
5.5.5.0 Minimum confOrManCe FEQUITEMENTS. ........eviiirierieri ettt sttt st e b e ene 611
555.0.1 Minimum conformance requirements for SSB-based BFD and link recovery procedures........... 611
5.5.5.0.2 Minimum conformance requirements for CSI-RS-based BFD and link recovery procedures...... 615
5.5.5.0.3 Scheduling availability of UE during beam failure detection and candidate beam detection ....... 621
55.5.04 Requirements for Beam Failure Recovery in SCell ..........cccooveiieiiiiiiie e 622
555.1 EN-DC FR2 SSB-based beam failure detection and link recovery in non-DRX...........cccccvevveiennnne, 622
55.5.2 EN-DC FR2 SSB-based beam failure detection and link recovery in DRX........c.cccooovviivivenivennennnns 629
55.5.3 EN-DC FR2 CSI-RS-based beam failure detection and link recovery in non-DRX ...........ccccveneee 635
5554 EN-DC FR2 CSI-RS-based beam failure detection and link recovery in DRX.........c.ccccvvviviviivennns 641
55.55 EN-DC FR2 scheduling available restriction during SSB-based beam failure detection and link
FECOVENY 1N NON-DRX ...ttt et b ettt b et b e bttt se ettt sb e et nb e ebe e 647
5.5.5.6 EN-DC FR2 CSI-RS-based BFD and LR for SCell in noN-DRX........ccccooeiiiiniiiiinieneneeee, 652
5557 EN-DC FR2 SCell CSI-RS-based beam failure detection and link recovery in DRX..........c.cccceue..... 658
5.5.6 ACtIVE BWP SWILCH GEIAY ... bbb 664
5.5.6.1 DCl-based and time-based active BWP SWItCh ..........ccoiriiiiniiieice e 664
556.1.0 Minimum conformance rEQUITEMENTS .........eviirieiierieiete ettt 664
55.6.1.1 EN-DC FR2 DCl-based DL active BWP switch in non-DRX in synchronous EN-DC ............... 664
5.5.6.1.2 EN-DC FR2 DCl-based DL active BWP switch with SCell in non-DRX in synchronous EN-
D O TSSOSO PO PRSP TP T TPTPTPPRPRPPPOTOR 665
55.6.2 RRC-based active BWP SWILCH ..........coiiiiiiicicce e 665
5.5.6.2.0 Minimum conformance rEQUITEMENTS .........coveieiie et sre e 665
556.2.1 EN-DC FR2 RRC-based DL active BWP switch in non-DRX in synchronous EN-DC .............. 666
5.5.7 Y0 o R 670
55.8 Active TCI state SWItCh AeIAY .......ciiiiiii e 670
5.5.8.0 Minimum conformManCe FEQUITEMENTS. ........eiiirieiite ettt sttt bbbt eene 670
55.8.0.1 Minimum conformance requirements for MAC-CE based active TCI state switch ..................... 670
5.5.8.0.2 Minimum conformance requirements for RRC based active TCI state switch...........cccceevrvennne. 671
5581 EN-DC FR2 MAC-CE based active TCI State SWILCh ...........ccoeiiiiriiiiiercese e 672
55.8.2 EN-DC FR2 RRC based active TCI State SWItCh...........cooeiiiiriiiiicseses e 676
5.6 MEASUIEMENT PIOCEAUIES ......vetieteeieeie sttt ettt st sttt bt e st ese e besb e besbeebeebeeae e e e ee e ke sbeebeeseen e e saenbenbesbeabeane e 680
5.6.1 INtra-freqUENCY MEASUIEIMENTS ........iitiitiiieitieiie ettt ettt bbbttt b e b e sb e b e bt b et e e b sbenbesneereenes 680
5.6.1.0 Minimum confOrmManCe rEQUITEMENTS. .......coiiiieeieie ettt ettt b e bbb ne e e 680
5.6.1.0.1 Minimum conformance requirements for event-triggered measurement without gap .................. 680
56.1.0.2 Minimum conformance requirements for event-triggered measurement with gap ..........c.cccee.ee. 682
56.1.1 EN-DC FR2 event-triggered reporting without gap in NON-DRX.........cccoeiiiinniiiieneiienesieeeeen, 684
56.1.2 EN-DC FR2 event-triggered reporting without gap in DRX .......ccccoieiiinniiniinerenese e, 689
56.1.3 EN-DC FR2 event-triggered reporting with gap in NON-DRX.........cccccvviiiiininniinienese e, 693
56.14 EN-DC FR2 event-triggered reporting With gap in DRX .......ccccooiiiiiiiiiinisese e 699
5.6.2 INtEr-freqUENCY MEASUMEIMIENTS .....c.eitiiteieeeirteiett sttt ettt b bbbttt sttt b b e b e ene b s 703
5.6.2.0 Minimum conformance requirements for Inter-frequency mMeasurements...........cccoceveveneneeeeieenens 703
56.2.1 EN-DC FR2-FR2 event-triggered reporting in NON-DRX ........cccoiiiiiiiiniieieee e 705

3GPP



Release 17 9 3GPP TS 38.533 V17.4.0 (2022-09)

5.6.2.2 EN-DC FR2-FR2 event-triggered reporting in DRX........ccoooiiiiiiiiiiie e e 710
5.6.2.3 EN-DC FR2-FR2 event-triggered reporting in non-DRX with SSB time index detection................. 715
5.6.2.4 EN-DC FR2-FR2 event-triggered reporting in DRX with SSB time index detection................c........ 719
5.6.2.5 EN-DC FR1-FR2 event-triggered reporting in NON-DRX .......ccccovvveiiivinnie e 724
5.6.2.6 EN-DC FR1-FR2 event-triggered reporting in DRX........ccociiiieiieienene e 729
5.6.2.7 EN-DC FR1-FR2 event-triggered reporting in non-DRX with SSB time index detection................. 735
5.6.2.8 EN-DC FR1-FR2 event-triggered reporting in DRX with SSB time index detection............c..cccv..... 740
5.6.3 L1-RSRP measurement for Deam rePOrting ........ccccceiviierireiieieie e se et se et re e 746
5.6.3.0 Minimum coNfOrMANCE FEQUITEIMENTS. ......oveiirirteiietert ettt eb ettt b nr e ene 746
5.6.3.0.1 Minimum conformance requirements for SSB-based L1-RSRP measurement for beam

=10 0] 11 1T [OOSR ST TO PP SR PR PP 746
5.6.3.0.2 Minimum conformance requirements for CSI-RS-based L1-RSRP measurement for beam

=100 11 1T [OOSR P T PR TSR PP P PP 747
5.6.3.1 EN-DC FR2 SSB-based L1-RSRP measurement in NON-DRX .........ccccoviiiiiniiineneseeseeee, 750
5.6.3.2 EN-DC FR2 SSB-based L1-RSRP measurement in DRX........ccccovviiiinninseecseeseeene 754
5.6.3.3 EN-DC FR2 CSI-RS-based L1-RSRP measurement in NON-DRX .........ccccovviriiivnieinseenseenens 758
5.6.34 EN-DC FR2 CSI-RS-based L1-RSRP measurement in DRX .........ccccoiiinneinnineneieseseesseeens 762
5.6.4 CLIMEASUIEIMENTS ...t bbb bbb 765
5.6.4.0 Minimum conformance FEQUITEMENTS.........ccviieiiesee et ste et e e ste e e e e e e seeeneeenne e 765
5.6.4.0.1 Minimum conformance requirements for SRS-RSRP measurement period..........cccccevvvernenen. 766
5.6.4.1 EN-DC FR2 SRS-RSRP measurement in NON-DRX .........cccuiiirierinine e seenie e 767
5.6.5 770
5.6.6 L1-SINR measurement for DEaM rePOItiNG ........coeiririiiiiriiise e 770
5.6.6.0 Minimum conforManCe FEQUITEMENTS. ........eviirieiitere ettt sttt bbb sre e ere 770
5.6.6.0.1 L1-SINR reporting with CSI-RS based CMR and no dedicated IMR configured ....................... 770
5.6.6.0.2 L1-SINR reporting with SSB based CMR and dedicated IMR configured ...........ccccccevvivevnennen. 773
5.6.6.0.3 L1-SINR reporting with CSI-RS based CMR and dedicated IMR configured ..............cccccvevuenee. 775
5.6.6.1 EN-DC FR2 CSI-RS based CMR and no dedicated IMR L1-SINR measurement in DRX................ 778
5.6.6.2 EN-DC FR2 SSB based CMR and dedicated IMR L1-SINR measurement in non-DRX.................. 782
5.6.6.3 EN-DC FR2 CSI-RS based CMR and dedicated IMR L1-SINR measurement in non-DRX............. 788
5.7 Measurement PerformanCe FEQUITEMENTS..........oiiiieiie e e et e et e te e eeeseeareesnnennes 793
5.7.1 SSRSRP .ttt h bt E e R e Ee e Ee et eRe e eRe e nbe e ebe e beenbeenbeenee e 793
5.7.1.0 Minimum conformManCe FEQUITEMENTS. ........eviirieeitirieiete sttt sttt bbb ene 793
5.7.10.1 Intra-frequency SS-RSRP measurement accuracy reqUIreMeNts .........ccovvereirenereneneresesieennens 793
57.1.0.2 Inter-frequency SS-RSRP measurement accuracy reqUIreMeNts .........ccoveereirenerenenereseseeennens 794
5.7.11 EN-DC FR2 SS-RSRP MEaSUIEMENT ACCUIACY ......cverererrireriesreeiearennessessesressesieeseeseennesnesnesnesnesneens 796
5712 EN-DC FR2-FR2 SS-RSRP MeasuremMeNnt ACCUIACY .......coverrerreereeierrenrerresiesieeseeeesresnesresne e sseeeene s 803
5.7.1.3 EN-DC FR1-FR2 SS-RSRP MeasuremMent CCUIACY ......cccvvrivieriueeiiiesieesieesseessieessessssesssesssessssens 809
5.7.2 SS-RSRQ ettt E b b £ bR R R b bR e bR bbbt bt 815
5.7.2.0 Minimum conformance FEQUITEMENTS.........ccuiiieiieiee ettt sre e sreesaeeaeenae e 815
5.7.2.0.1 Intra-frequency SS-RSRQ measurement accuracy reqUIremMeNtS..........ccceeverveerveeivesveseeseeseesinens 815
5.7.2.0.2 Inter-frequency SS-RSRQ measurement accuracy reqUIremMeNtS..........ccuevvereerveeieseesieeseesinsinens 815
5721 EN-DC FR2 SS-RSRQ MeasUremMENt ACCUIACY .........covererrirreriearenieerennesressesressesseeseeseesseseesnessesnesneens 817
5722 EN-DC FR2-FR2 SS-RSRQ mMeasuremMeNt ACCUIACY .........eiereereereerrereriesiesieeseeeereseesresnesnesseseene s 821
573 ST T | TSRS 826
5.7.3.0 Minimum conformManCe FEQUITEMENTS. ........eiiirieiite ettt sttt bbbt eene 826
57.30.1 Intra-frequency SS-SINR measurement accuracy reqUIiremMentsS........ooeovvereereneenenereseseeennens 826
5.7.3.0.2 Inter-frequency SS-SINR measurement accuracy reqUIremMentsS.......cooceoveereenenerenenieesiesienennens 826
5.7.3.1 EN-DC FR2 SS-SINR MEASUIEMENT ACCUIACY ...veeiuviiiirierireesiiiesreessieessresssseessseesssesssnesssessssessssessneens 828
5.7.3.2 EN-DC FR2-FR2 SS-SINR MeasuremMent 8CCUIACY ......ueiveiiuierueesiiesreesieesineessseessnesssesssnesssesssneens 832
574 LL-RSRP .ttt bbb R b b e bbb bbbt bbb bbb 837
5.7.4.0 Minimum confOrmManCe rEQUITEMENTS. .......ciiiiieeieie ettt sb et e et bbbt ne e s 837
5.7.4.0.1 SSB-based L1-RSRP absolute measurement accuracy reqUiremMents ...........ccocveeeveerereneseneenens 838
5.7.4.0.2 SSB-based L1-RSRP relative measurement accuracy reqUiremMents. .........cooereeeereenesiesieserennnns 838
5.7.4.0.3 CSI-RS-based L1-RSRP absolute measurement accuracy requirements.........ccoceeeevereenenienenns 839
5.7.4.04 CSI-RS-based L1-RSRP relative measurement accuracy requiremMents ..........ccoceeeerereenenienenns 840
5741 EN-DC FR2 SSB based L1-RSRP MeaSUreMent ACCUACY ........cccoerreriruerieerienierisienienesieseeesieseeseneens 841
5.7.4.2 EN-DC FR2 CSI-RS based L1-RSRP MeasuremMent aCCUIACY ........c..evruerreerierierenienierenieseeesieneesennens 847
5.7.5 ST S T S ST 853
5.7.5.0 Minimum conformManCe FEQUITEMENTS. ........eiierieeiterieiete ettt st sb e eb e be e eren 853
5.75.0.1 Minimum conformance requirements for SRS-RSRP measurement acCuracy ...........ccocceeereeeenne. 853
5751 EN-DC FR2 SRS-RSRP MeasuremMeNnt ACCUIACY .......ccuuerueaueareairerteesieesieestesaeseesseesieesseesseensessnesseenes 855

3GPP



Release 17 10 3GPP TS 38.533 V17.4.0 (2022-09)

5.7.6 L1-SINR measurement for Deam rePOrting .........cccooeieiiriiieienese e 859
5.7.6.0 Minimum confOrmanCe rEQUITEMENTS. .......ciiiiieeieie ittt bbb e bbb bbb ne e 859
5.7.6.0.1 L1-SINR accuracy requirements with CSI-RS based CMR and no dedicated IMR configured ... 860
5.7.6.0.2 L1-SINR accuracy requirements with SSB based CMR and dedicated IMR configured ............. 861
5.7.6.0.3 L1-SINR accuracy requirements with CSI-RS based CMR and dedicated IMR configured........ 863
576.1 EN-DC FR2 CSI-RS based CMR and no dedicated IMR configured and CSI-RS resource set
with repetition off L1-SINR MEaSUremMeNt CCUIACY .......ccvevverurrrereeiereesiesiesreeseseesieseessessessessesseeeeses 866
5.7.6.2 EN-DC FR2 SSB hased CMR and dedicated IMR L1-SINR absolute measurement accuracy ......... 872
5.7.6.3 EN-DC FR2 CSI-RS based CMR and dedicated IMR L1-SINR measurement accuracy ................. 877
6 NR StANAAI0NE 1N FRL ... bbbttt bbb e 883
6.0 (G- T - | USSR 883
6.1 L O 1D ]I S . (31210 o1 /SR 883
6.1.1 NR CEI TE-SBIBCTION ...ttt ettt b et b et sb et et st e ebesreeene s 883
6.1.1.0 Minimum confOrmMance rEQUITEMENTS........eiveeeieeieriestesesre e eesee e st e stesre e e s e ee st e stesresresreereeneeneenes 883
6.1.1.0.1 Minimum conformance requirements for intra-frequency cell re-selection..........cc.ccocvvevevevennnne 883
6.1.1.0.2 Minimum conformance requirements for inter-frequency cell re-selection..........cc.ccocvveveveeennene 883
6.1.1.0.3 Minimum conformance requirements for intra-frequency cell re-selection for UE configured
With highSPEedMEASFIAg-TLE ..........ccoriiiirieiie et 885
6.1.1.04 Minimum conformance requirements for intra-frequency cell re-selection when UE
configured with relaxed measurement CriterioN ...........cocuveiieriinine e 885
6.1.1.0.5 Minimum conformance requirements for inter-frequency cell re-selection when UE
configured with relaxed measuremMent CrterioN ...........cocooeieriininee e 887
6.1.1.1 NR SA FRL CEIl 18-SEIECLION ....viivieiierieee ettt ettt sre e e eneenes 889
6.1.1.2 NR SA FR1-FRL Cell r8-SEIECLION .......ovieiiiitieiecee e e e 895
6.1.1.3 NR SA FR1 cell re-selection for UE fulfilling low mobility relaxed measurement criterion............. 899
6.1.1.4 NR SA FR1 cell re-selection for UE fulfilling not-at-cell edge relaxed measurement criterion ........ 906
6.1.1.5 NR SA FR1-FR1 cell re-selection for UE fulfilling low mobility relaxed measurement criterion .... 912
6.1.1.6 NR SA FR1-FR1 cell re-selection for UE fulfilling not-at-cell edge relaxed measurement
(o 10T To] o IS T TP U TP PP PUPTPURURPRPRRON 918
6.1.1.7 NR SA FR1 cell re-selection for UE configured with highSpeedMeasFlag-r16............ccccocoerennen. 924
6.1.2 NR — E-UTRA CEll re-SEIECTION ..ottt 929
6.1.2.0 Minimum confOrManCe FEQUITEMENTS. ........eviiirierieri ettt sttt st e b e ene 929
6.1.2.0.1 Minimum conformance requirements for NR — E-UTRA cell re-selection ...........ccocoovevvrenn. 929
6.1.2.0.2 Minimum conformance requirement for inter-RAT E-UTRAN cells for UE configured with
relaxed MeaSUrEMENT CIITEITON ........cui ittt ettt s b et 931
6.1.2.1 NR SA FR1 — E-UTRA cell re-selection to higher priority E-UTRA ... iie i 933
6.1.2.2 NR SA FR1 — E-UTRA cell re-selection to lower priority E-UTRA ... iie i 938
6.1.2.3 NR SA FR1 — E-UTRA cell re-selection to lower priority E-UTRAN for UE fulfilling low
mobility relaxed MeasuremMeNt CrItEIION ..........ccviii it sre e 944
6.1.2.4 NR SA FR1 — E-UTRA cell re-selection to lower priority E-UTRAN for UE fulfilling not-at-cell
edge relaxed MeasuremMENt CRLEMTON ..........cuiiiiiriiiere bbb 950
6.1.2.5 NR SA FR1 — E-UTRA cell re-selection to lower priority E-UTRA for UE configured with
NIGhSPEEAMEASFIAG-TLE ........eeeiiiteieeieete ettt ettt ettt sttt sb e et sb e ebennes 955
6.2 RRC_INACTIVE State MODITITY .....cc.oiiiiiiiiie bbb s 961
6.3 RRC_CONNECTED State MODIIILY .......coveiiiieiiiieeee e 961
6.3.1 L o LR T0 0 1Y PSP 961
6.3.1.0 Minimum conformance FEQUITEMENTS.........ccuiiieiiesee ettt sn e e e sreenaeenne e 961
6.3.1.0.1 Minimum conformance requirements for NR — E-UTRAN handover...........cccccceevveviiieiieinenen, 961
6.3.1.0.2 Minimum conformance requirements for NR FR1 — NR FR1 handover...........cccccevvvevvvvevnenen, 961
6.3.1.0.3 Minimum conformance requirements for NR — UTRAN handover .........cccoceoeiinienciencenne. 962
6.3.1.0.4 Minimum conformance requirements for NR FR1- NR FR1 DAPS handover ...........c.ccoceeveuenne. 963
6.3.1.1 NR SA FR1 handover with KNOwn target Cell ........cooooiiiiiiiiiniieee e 965
6.3.1.2 NR SA FR1 handover with unknown target Cell ..., 969
6.3.1.3 NR SA FR1-FR1 handover with unknown target Cell..........ccoviiiiiiininene e 972
6.3.14 NR SA FR1 — E-UTRA handover with known target Cell.............ccoeiiininiiiniieeeee e 975
6.3.1.5 NR SA FR1 — E-UTRA handover with unknown target Cell............cooviniiininiiiinesenee e, 982
6.3.1.6 NR SA FR1 — UTRAN FDD handover with known target cell...........ccccooeviiiniiiniiieneeee, 987
6.3.1.7 NR SA FR1 synchronous DAPS handOVET..........c.ccuiiiiiiiiiiiieeiee e 993
6.3.1.8 NR SA FR1 asynchronous DAPS NaNUOVET ........c..couiiiiiiiniiiiieieie ettt 1001
6.3.1.9 NR SA FR1 Intra-band inter-frequency synchronous DAPS handover..........c.ccoceeiencnencncneennns 1006
6.3.1.10 NR SA FR1 Intra-band inter-frequency asynchronous DAPS handover ...........c.cccccevevieninicneenn. 1015

3GPP



Release 17 11 3GPP TS 38.533 V17.4.0 (2022-09)

6.3.1.11 NR SA FR1 Inter-band inter-frequency synchronous DAPS handover............cooeeieiineneneneennns 1021
6.3.1.12 NR SA FR1 Inter-band inter-frequency asynchronous DAPS handover ...........cccccceveineiincnnenn. 1030
6.3.2 RRC connection MOobility CONIOL.........ccoiiiiiiii et neens 1038
6.3.2.1 RRC re-eStabliISNMENT. ..o s 1038
6.3.2.1.0 Minimum conformance rEQUITEMENTS ........vieeieieerieresiese e steeee e e st e stesresre s e eneesaeseeseesnesreaneeneas 1038
6.3.2.1.1 NR SA FR1 RRC re-establiShmeNnt.........ccooiiiiiiinciccesese e 1040
6.3.2.1.2 NR SA FR1 - FR1 RRC re-establiShment..........c.ccovoiiiiiiiiieeeee e 1044
6.3.2.1.3 NR SA FR1 RRC re-establishment without serving cell timing...........ccocvvvvvieieiniiininceseenn, 1048
6.3.2.2 1o 0] T (o= SRRSO 1052
6.3.2.2.0 Minimum conformManCe FEQUITEMENTS .........cvierieiieriee sttt ettt e 1052
6.3.2.2.1 NR SA FR1 contention based random GCCESS ......couiiiiiririiiiieie st 1054
6.3.2.2.2 NR SA FR1 non-contention based random 8CCESS........ccuururierierierieriesiesieeieseesieseeseesieseeeseeeenees 1060
6.3.2.2.3 NR SA FR1 2-step contention based random aCCESS ..........covireiiirieiiiineeese e 1067
6.3.2.2.4 NR SA FR1 2-step non-contention based random aCCeSS...........covereireneiineneisene e, 1071
6.3.2.3 RRC connection release With redireCtion ............covierieiineeneseee s 1075
6.3.2.3.0 Minimum conformance rEQUITEMENTS .......uvieeeeieeierestese e sreeee e e st e stesresre e eneeseeseesaesnesreaneeneas 1075
6.3.2.3.1 NR SA FR1 RRC connection release With redireCtion ...........c.cccooveeriniinnenneeseecseen, 1077
6.3.2.3.2 NR SA FR1 — E-UTRA RRC connection release with redireCtion..........cc.coceovrrvivnnsirnnenennn, 1080
6.3.3 CoNditioNal NANAOVET ........cviiiiiiiciie ettt nn s 1085
6.3.3.0 Minimum conformance FEQUITEMENTS........ccuiiie e e s e e e et e et e e sreesreeseeesneas 1085
6.3.3.0.1 Minimum conformance requirements for NR FR1 intra-frequency conditional handover ......... 1085
6.3.3.0.2 Minimum conformance requirements for NR FR1 inter-frequency conditional handover ......... 1088
6.3.3.1 NR SA FR1 conditional RANUOVET ..........ooiiiiiiieiee ettt st 1091
6.3.3.2 NR SA FR1-FR1 conditional NANUOVET .........cccciiieiiiie ettt s eneas 1098
6.4 LI LT TP OO OO TS T SRR U SOUR PSSP PTPPRO 1108
6.4.1 L0 1= 1o 1S L T o SRR 1108
6.4.1.0 Minimum conformance rEQUITEMENTS........ccuiiie e st se e re et e e e e steesreeseeeeeas 1108
6.4.1.1 NR SA FR1 UE transmit timiNg GCCUIACY .....ccuveiueerieaieiiestiesteesieesteseesaesieesreessessesssesssesseessessenssenns 1109
6.4.2 L0 ] T Lo s Vool - oy YO SORUS 1115
6.4.3 LI L0101 T T Az o SRS 1115
6.4.3.0 Minimum conformance reQUITEMENT .........ccviiie e eie et e e e e sraesreeseeeeeas 1115
6.4.3.0.1 Minimum conformance requirement for timing advance adjustment .............ccoceovveneiinenecnnen. 1115
6.4.3.1 NR SA FR1 timing advance adjustMent ACCUIACY .........courerreirerieisienieisie st 1115
6.5 SIGNAIING CRAFACTEIISTICS .....i.viveieiieeet st bbbt bbb bbb e ne s 1120
6.5.1 RadiO TINK MONITOTING ...ttt bbbt bbbttt bt 1120
6.5.1.00 LT T R 1120
6.5.1.0 Minimum conformManCe FEQUITEMENTS. ........eiviiiiieirteieere et en s 1121
6.5.1.0.1 Minimum conformance requirements for out-of-sync SSB-based RLM ...........ccccccovvveiveieennns 1121
6.5.1.0.2 Minimum conformance requirements for in-sync SSB-based RLM............ccccoovevivevvciveiecnnnn, 1123
6.5.1.0.3 Minimum conformance requirements for out-of-sync and in-sync CSI-RS based RLM............ 1124
6.5.1.1 NR SA FR1 radio link monitoring out-of-sync test for PCell configured with SSB-based RLM

RS N NON-DRX MOUE. .....cviiiitiriiiciiitiees ettt r e nn s 1125
6.5.1.2 NR SA FR1 radio link monitoring in-sync test for PCell configured with SSB-based RLM RS in

A0 B I 1 0T o [ 1130
6.5.1.3 NR SA FR1 radio link monitoring out-of-sync test for PCell configured with SSB-based RLM

RS TN DRX MOUB ....ceneee ettt ettt et et see st sbeese e s e ene e eeseesbesbeeteeneeneeseessesteseenseaneanens 1137
6.5.1.4 NR SA FR1 radio link monitoring in-sync test for PCell configured with SSB-based RLM RS in

1 11T o [ PSS 1142
6.5.1.5 NR SA FR1 radio link monitoring out-of-sync test for PCell configured with CSI-RS-based

RLM RS iN NON-DRX MOGE .......cuviiiriiieiiitiieisieeese et 1149
6.5.1.6 NR SA FR1 radio link monitoring in-sync test for PCell configured with CSI-RS-based RLM RS

N NON-DRX MOUE ...ttt e bbbttt b e se e bbbt et e ene e e e sbesbesbesbesreaneas 1156
6.5.1.7 NR SA FR1 radio link monitoring out-of-sync test for PCell configured with CSI-RS-based

RLM RS IN DRX MOUE ...ttt bbb bbbt 1162
6.5.1.8 NR SA FR1 radio link monitoring in-sync test for PCell configured with CSI-RS-based RLM RS

LT 2 9 11T o[- 1169
6.5.2 L) TG V] 1[0 PSSP PRSPPI USPRPRSTRN 1175
6.5.2.0 Minimum conformMance rEQUITEMENTS. ........eiviiiiieire ettt 1175
6.5.2.0.1 Minimum conformance requirements for interruptions during measurements on deactivated

NN T OSSPSR 1175

6.5.2.1 NR SA FR1 interruptions during measurements on deactivated NR SCC .........ccccoceviviiinininnennn. 1177
6.5.3 SCell activation and deactivation AEIAY ...........ccoiiiiiiie e 1183

3GPP



Release 17 12 3GPP TS 38.533 V17.4.0 (2022-09)
6.5.3.0 Minimum confOrmManCe rEQUITEMENTS. .......ciiiirieieieie ettt ettt se e b bbb eneas 1183
6.5.3.0.1 Minimum conformance requirements for SCell activation and deactivation delay .................... 1183
6.5.3.1 NR SA FR1 SCell activation and deactivation of known SCell in non-DRX for 160ms SCell
MEASUIEMENT CYCIE ...ttt ettt n e et et e s ee st e s beene e e et e seeseenreaneeraanes 1183
6.5.3.2 NR SA FR1 SCell activation and deactivation of known SCell in non-DRX for 640ms SCell
MEASUIEMENT CYCIE ....vviuieie ettt et e e s e e et et e s ee st e s beese e e et e eeseesresneeraenes 1196
6.5.3.3 NR SA FR1 SCell activation and deactivation of unknown SCell in non-DRX ........cccooovvvriernnenn. 1197
6.5.4 UE UL carrier RRC reconfiguration delay.........ccccevveueieieiiiesesesieeiesie e e e s 1199
6.5.4.0 Minimum conformManCe FEQUITEIMENTS. ........eiviirereirteieese ettt bbb nn s 1199
6.5.4.0.1 Minimum conformance requirements for UL carrier RRC reconfiguration delay...................... 1199
6.5.4.1 NR SA FR1 UE UL carrier RRC reconfiguration delay...........cccvereiineneiinieneiienesenecsieee 1200
6.5.5 LiNK FECOVEIY PIOCEAUIES........uiviieitiiteiieteet ettt ettt ettt bbbt b etk e bbbt bt b et 1208
6.5.5.0 Minimum conformManCe FEQUITEIMENTS. ........eiviirieeirieieisi ettt bbb 1208
6.5.5.0.1 Minimum conformance requirements for SSB-based BFD and link recovery procedures......... 1208
6.5.5.0.3 Scheduling availability of UE during beam failure detection and candidate beam detection ..... 1208
6.5.5.0.4 Requirements for Beam Failure Recovery in SCell ..........ccoovoiiiiiii i 1208
6.5.5.0.2 Minimum conformance requirements for CSI-RS-based BFD and link recovery procedures.... 1208
6.5.5.1 NR SA FR1 SSB-based beam failure detection and link recovery in non-DRX ............ccccocvvivinnnn, 1210
6.5.5.2 NR SA FR1 SSB-based beam failure detection and link recovery in DRX .........ccccovevvviviieinennn, 1218
6.5.5.3 NR SA FR1 CSI-RS-based beam failure detection and link recovery in non-DRX..........c...cccceeene. 1225
6.5.5.4 NR SA FR1 CSI-RS-based beam failure detection and link recovery in DRX .........ccocooveinenennen. 1233
6.5.5.5 NR SA FR1 Scell CSI-RS-based beam failure detection and SSB-based link recovery in non-
()] 0 T T TR PPR PRSPPI 1240
6.5.5.6 NR SA FR1 Scell CSI-RS-based beam failure detection and SSB-based link recovery in DRX..... 1247
6.5.6 ACtIVE BWP SWILCHh GEIAY ... 1254
6.5.6.1 DCl-based and time-based active BWP SWItCH ..o 1254
6.5.6.1.0 Minimum conformance reQUITEMENTS .........cveive it enee e 1254
6.5.6.1.1 NR SA FR1-FR1 DCl-based DL active BWP switch in NnOn-DRX ..........ccccoivveiiiineininecnnen, 1255
6.5.6.1.2 NR SA FR1 DCl-based DL active BWP switch in NON-DRX ........cccccoviiriiiniiniiiiineeneneee, 1265
6.5.6.2 RRC-based active BWP SWILCH ..o 1274
6.5.6.2.0 Minimum conformance reQUITEMENTS .........cueiue ittt enee e 1274
6.5.6.2.1 NR SA FR1 RRC-based DL active BWP switch in NON-DRX ........cccccvoviiiniieiniinene s 1274
6.5.7 DL interruptions at switching between two UPlinK CaITIErS. ...t 1282
6.5.7.0 Minimum conformManCe FEQUITEIMENTS. ........erviiririeirteeesie ettt ne s 1282
6.5.7.1 NR SA FR1 DL Interruptions at switching between two uplink carriers in FDD-TDD CA....... 1283
6.5.7.2 NR SA FR1 DL Interruptions at switching between two uplink carriers in TDD-TDD CA ...... 1295
6.6 MEASUFEMENT PrOCEAUIES .....evieeieitireeteite sttt ettt sttt etttk b et ekt st eb e sb et ebenb et eb e s bt et e sbe e ebenbe e ebennes 1304
6.6.1 INtra-freqUENCY MEASUIEIMENTS ......ccviiie ettt ettt te et e et e e sb e e s e et e steesta e teesaeenaesneesneesreennas 1304
6.6.1.0 Minimum conformance FEQUITEMENTS........ccuiiie it ste e estaesreeseeeneas 1304
6.6.1.0.1 Minimum conformance requirements for event-triggered measurement without gap ................ 1304
6.6.1.0.2 Minimum conformance requirements for event-triggered measurement with gap ..................... 1305
6.6.1.0.3 Minimum conformance requirements for event-triggered measurement without gap with SSB
INAEX FEAAING. ...ttt bbb bbb bbbttt b etk b et et ben et 1306
6.6.1.0.4 Minimum conformance requirements for event-triggered measurement with gap with SSB
INAEX FEAAING. ...ttt bbb bbb bbbttt b et et b et et bene st 1308
6.6.1.0.5 Minimum conformance requirements for event-triggered measurement without gap for UE
configured with highSpPeedMEaSFIAG-T16 ..........ccoririiiriiiiire e 1309
6.6.1.1 NR SA FR1 event-triggered reporting without gap in NON-DRX ..o, 1311
6.6.1.2 NR SA FR1 event-triggered reporting without gap in DRX ........cccooiiiiiiiiiicce e 1315
6.6.1.3 NR SA FR1 event-triggered reporting with gap in NON-DRX ..........cccooiiiiiiiiii e 1320
6.6.1.4 NR SA FR1 event-triggered reporting with gap in DRX........ccooiiiiiiiiiiiicee e 1326
6.6.1.5 NR SA FR1 event-triggered reporting without gap in non-DRX with SSB index reading .............. 1331
6.6.1.6 NR SA FR1 event-triggered reporting with gap in non-DRX with SSB index reading ................... 1335
6.6.1.7 NR SA FR1 event-triggered reporting without gap in DRX for UE configured with
NIGhSPEEAMEASFIAG-TLE .....c..eeeiiiteiieieete e bbbttt et 1339
6.6.2 INter-freqUENCY MEASUMEIMENTS .....c.viiieiiiteiteteet ettt sttt se et se ettt et bt et e sbe et et e ebesbe e ene e 1344
6.6.2.0 Minimum conformance requirements for Inter-frequency measurements...........ccocoeeevvereicneniencnn 1344
6.6.2.1 NR SA FR1-FR1 event-triggered reporting in NON-DRX........c.cccoiiiiiiinniinenese e 1344
6.6.2.2 NR SA FR1-FR1 event-triggered reporting in DRX .........ccoiiiiiiiineiie e 1350
6.6.2.3 RV Lo TSRS PRTTR 1356
6.6.2.4 RV Lo USSP TSSO TP POUEPPTRUPRTORPRPTOR 1356
6.6.2.5 NR SA FR1-FR1 event-triggered reporting in non-DRX with SSB time index detection ............... 1356

3GPP



Release 17 13 3GPP TS 38.533 V17.4.0 (2022-09)

6.6.2.6 NR SA FR1-FR1 event-triggered reporting in DRX with SSB time index detection....................... 1363
6.6.2.7 RN o OO SPRSR 1369
6.6.2.8 AT OO 1369
6.6.3 INEEr-RAT MEASUIEIMENTS. .....c.ieiieeiieie ettt r e et e s r e r e r e e e e ne e sneenreenreenis 1369
6.6.3.0 Minimum confOrmManCe rEQUITEMENTS. .......cieeiveeeieriesesteste s e steeteeeeeesteseestesresre e e eseeseessesresresresreanens 1369
6.6.3.0.1 Minimum conformance requirements for inter-RAT event triggered reporting to E-UTRAN

FDD ettt bbb R R R R R bR bRt bR Rttt be e ne et 1369
6.6.3.0.2 Minimum conformance requirements for inter-RAT event triggered reporting to E-UTRAN

15 LSRR 1372
6.6.3.1 NR SA FR1 — E-UTRAN event-triggered reporting in NON-DRX.........cccccveiiiininiinenecieneene, 1374
6.6.3.2 NR SA FR1 — E-UTRAN event-triggered reporting in DRX .........ccociiiiininiienec e, 1382
6.6.3.3 NR SA FR1 - E-UTRAN event-triggered reporting in DRX for UE configured with

NIGhSPEEAMEASFIAG-TLE .......eeeciiiteieeiiete ettt ettt bbbt en s 1388

6.6.4 L1-RSRP measurement for Deam repOrting ..........ccuveieiiiiiiniieeseeese e 1393
6.6.4.0 Minimum confOrmMance rEQUITEMENTS. .......ciiieeeereriesesteste e steeree e e seeseestesresrae e eseesaesaeseesresresreanens 1393
6.6.4.0.1 Minimum conformance requirements for SSB-based L1-RSRP measurement for beam

L1=T 070 1 1] o PSS 1393
6.6.4.0.2 Minimum conformance requirements for CSI-RS-based L1-RSRP measurement for beam

L1=T 10 1 1o USSR 1393
6.6.4.1 NR SA FR1 SSB-based L1-RSRP measurement in NON-DRX.........ccccoiiniiiniiniinieiencne s 1393
6.6.4.2 NR SA FR1 SSB-based L1-RSRP measurement in DRX .......ccccoiiiiiinineiesieeee s 1397
6.6.4.3 NR SA FR1 CSI-RS-based L1-RSRP measurement in NON-DRX ........ccccocvvvriinrierenenenn s 1401
6.6.4.4 NR SA FR1 CSI-RS-based L1-RSRP measurement in DRX........ccccoiiiineiinninieee e 1405
6.6.4.5 NR SA FR1 SSB-based L1-RSRP measurement in DRX for UE configured with

NIGhSPEEAMEASFIAG-TLE .......ee ettt ettt bbbt ne s 1408

6.6.5 UTRAN INtEr-RAT MEASUIEIMENT .......eiuiiiiieitiiteite ettt sttt sttt bttt e bbbt sbe b enes 1413
6.6.5.1 NR SA FR1 — UTRAN event-triggered reporting in NoN-DRX ..........cccciiiviiiiiiiice e 1413
6.6.6 t0 6.6.7 1420
6.6.8 L1-SINR measurement for Deam repOrting .........cccvivevveiieiiciece st 1420
6.6.8.0 Minimum conformance rEQUITEMENTS........ccuiiieieeie st se e e e e et e e e e steesreesreeeeas 1420
6.6.8.0.1 L1-SINR reporting with CSI-RS based CMR and no dedicated IMR configured ...................... 1420
6.6.8.0.2 L1-SINR reporting with SSB based CMR and dedicated IMR configured ...........ccccocvvevrivnnnnn. 1420
6.6.8.0.3 L1-SINR reporting with CSI-RS based CMR and dedicated IMR configured ...........c..ccocvvvnnee. 1420
6.6.8.1 NR SA FR1 CSI-RS based CMR and no dedicated IMR L1-SINR measurement in DRX.............. 1420
6.6.8.2 NR SA FR1 SSB based CMR and dedicated IMR L1-SINR measurement in hon-DRX................. 1426
6.6.8.3 NR SA FR1 CSI-RS based CMR and dedicated IMR L1-SINR measurement in non-DRX ........... 1432
6.6.9 Idle Mode CA/DC MEASUIEIMENTS ......ccueeieeeieriereeiestesteeeeseeseeseesteseessesseeseeseesseseessessesseeseessensessessessessensens 1438
6.6.9.0 Minimum conformance reQUITEMENTS .........cveiie ittt 1438
6.6.9.1 NR SA FR1 SA Idle mode CA/DC measurement for FRL ..., 1440
B.8.00 10 B.6.14 ....ociiieeieieeie ettt ettt ettt e Rt R e Rt e R e R e e R e Rt e R e Ee R e R e Rt e Re Rt en e bt e ne R nere et 1447
6.6.15 Idle Mode inter-RAT CA/DC MEASUIEMENTS .......ccueitirieerieieriesie st stesieeieeeesse e b sbesiesseeseessesaesresressesseas 1447
6.6.15.0 Minimum conformance reQUITEMENTS .........cueiieiee ettt 1447
6.6.15.1 NR SA FR1 Idle Mode measurements of inter-RAT CA candidate cells for early reporting...... 1448
6.7 Measurement Performance rEQUITEIMENTS. ..........o ittt b e 1456
6.7.1 S R SR . ettt ettt r et e aRe e Rt e eReebeenbe s teereeereenteenteeneeas 1456
6.7.1.0 Minimum conformManCe FEQUITEMENTS. ........eiviiieie ettt bbbt 1456
6.7.1.0.1 Intra-frequency absolute SS-RSRP measurement accuracy requirementS.........occocvevererenenenne 1456
6.7.1.0.2 Intra-frequency relative SS-RSRP measurement accuracy reqUIrements .........ccoceeevevererenenenn 1456
6.7.1.0.3 Inter-frequency absolute SS-RSRP measurement accuracy requirements...........cceeveveeivecnenne 1456
6.7.1.04 Inter-frequency relative SS-RSRP measurement accuracy requirements .........cccccevveveeivecnenne 1456
6.7.1.1 INtra-freqUENCY MEASUIEIMENTS. ... .ccuiitiieieieeieie ettt sttt sttt b e b bbb e e e et sbenbesbeeneas 1456
6.7.1.1.1 NR SA FR1 SS-RSRP absolute measurement GCCUIACY .........cveververeerierieniineeieneenie e siesieeneas 1456
6.7.1.1.2 NR SA FR1 SS-RSRP relative measurement CCUIACY .........covererieriererienieieeieieesie e siesieeneas 1463
6.7.1.2 INtEr-freqUENCY MEASUIEIMENTS. ... .oitiitiitietieieie ettt se bttt b e bbb e e bt et e b e sbesbenbesreeneas 1465
6.7.1.2.1 NR SA FR1-FR1 SS-RSRP absolute measurement CCUFACY .........coovevrerieerierieesienieesieneeneneens 1465
6.7.1.2.2 NR SA FR1-FR1 SS-RSRP relative measurement GCCUMACY .......ccocerveererieerienieesenieesieseeneneens 1472
6.7.2 T T ] SRR 1474
6.7.2.0 Minimum conformMance FEQUITEMENTS. ........eiviiieieirieie ettt sttt 1474
6.7.2.0.1 Intra-frequency SS-RSRQ measurement accuracy reqUIreMEeNtS.........ccoevvevrerieerenieeseneeneen, 1474
6.7.2.0.2 Inter-frequency SS-RSRQ absolute measurement accuracy reqUIrements ........coceoceevevrenienenne 1474
6.7.2.0.3 Inter-frequency SS-RSRQ relative measurement accuracy requUirements..........coceoeveeeneeieenens 1474
6.7.2.1 NR SA FR1 SS-RSRQ MEaSUreMENT ACCUTACY ........ecverureruieriieitieieeeeairesieesieesseesesssesseesieesieeseessnens 1474

3GPP



Release 17 14 3GPP TS 38.533 V17.4.0 (2022-09)

6.7.2.2 Inter-Frequency SS-RSRQ MEASUIEMENT ACCUIACY ......ocvveiverieriieriiesieesieesteesteestessresieesieesieesresseesneas 1478
6.7.2.2.1 NR SA FR1-FR1 SS-RSRQ absolute measurement aCCUIaCY .........cocooereriereeiierienieniesesiesieaneas 1478
6.7.2.2.2 NR SA FR1-FR1 SS-RSRQ relative measurement aCCUIACY .......ccvevverrerrerreseereereessessesesesennens 1483
6.7.3 SS-SINR .t E R e R e bRt Ee R Rt R bR R bRt bt n ettt 1485
6.7.3.0 Minimum confOrmManCe rEQUITEMENTS. .......cieeiveeeieriesesteste s e steeteeeeeesteseestesresre e e eseeseessesresresresreanens 1485
6.7.3.0.1 Intra-frequency SS-SINR measurement accuracy reqUIremMeNtS..........ccovveveververeriesesesesennenns 1485
6.7.3.0.2 Inter-frequency absolute SS-SINR measurement accuracy requiremMents..........cocvvevveveieeriennns 1485
6.7.3.0.3 Inter-frequency relative SS-SINR measurement accuracy reqUIremMentsS.........ccvcevevvevsieeriennens 1485
6.7.3.1 NR SA FR1 SS-SINR mMeasuremMent @CCUACY ..........cccerrirrirririerineeieniesresiesiesieseene e snesnesseanens 1485
6.7.3.2 Inter-Frequency SS-SINR MeaSUremMENt 8CCUIACY ........cvevverrirrirririenisiinrese st se e 1489
6.7.3.2.1 NR SA FR1-FR1 SS-SINR absolute measurement CCUACY .........ccoeererreerrenierenenieenienienennens 1489
6.7.3.2.2 NR SA FR1-FR1 SS-SINR relative measurement aCCUIACY .........c.ereererreerienieesenieesiesrenennens 1493
6.7.4 I o ] OSSR 1495
6.7.4.0 Minimum conformManCe FEQUITEIMENTS. ........eiviirerieirteeiste ettt bbb ee 1495
6.7.4.0.1 SSB based absolute L1-RSRP measurement accuracy reqUiremMents.........cocvevvevververeseeseesennneans 1495
6.7.4.0.2 SSB based relative L1-RSRP measurement accuracy reqUuiremMents.........cccecvevvereereeseseseesrnnneans 1495
6.7.4.0.3 CSI-RS based absolute L1-RSRP measurement accuracy requirements ..........ccceevvevveeereenenns 1495
6.7.4.0.4 CSI-RS based relative L1-RSRP measurement accuracy reqUuirementS.......ccocevereresreaenreernens 1495
6.7.4.1 SSB based L1-RSRP MEASUIEMENTS. .....cc.iiuiitiitirieaiieiesie sttt sttt st sttt sn bbbt sbeenee e 1495
6.74.1.1 NR SA FR1 SSB based L1-RSRP absolute measurement aCCUracy .......c..ccevvvevvereerurerveavennnenns 1495
6.7.4.1.2 NR SA FR1 SSB based L1-RSRP relative measurement aCCUIACY ........ccocevvrereereneenenieennen. 1500
6.7.4.2 CSI-RS based L1-RSRP MEASUIEIMENTS ......cceiiieirieieieiesiesiesieatesseeseeseeseesteseessesseesseseessessessessessenns 1502
6.7.4.2.1 NR SA FR1 CSI-RS based L1-RSRP absolute measurement aCCUraCy.........ccuerveververeeeneneneens 1502
6.7.4.2.2 NR SA FR1 CSI-RS based L1-RSRP relative measurement aCCUIaCY ..........ccuveveerrereeeneneniens 1506
6.7.5 E-UTRAN RSRP .ottt ettt s et e st e e st e e s ab e e s te e e saa e e s aa e e sab e e aabeesnbeeanbeesabeesnneenneas 1508
6.7.5.0 Minimum conformance FEQUITEMENTS........ccuiiieieeie e st se et e e e et esreesaeeeeas 1508
6.7.5.0.1 E-UTRAN RSRP abSOIULE ACCUFACY ...c.vveviiiiiie e sieesie ettt nnee e 1508
6.7.5.1 NR SA FR1 — E-UTRAN RSRP absolute measurement aCCUIaCY ..........cccuevvereerreevesveseeseesnninens 1509
6.7.6 E-UTRAN RSRQ ... oottt be sttt bbb bbbt st e sttt eneebe b eneeee 1516
6.7.6.0 Minimum conformance rEQUITEMENTS........ccuiiieieeie st se e e e e et e e e e steesreesreeeeas 1516
6.7.6.0.1 E-UTRAN RSRQ abSOIULE GCCUIACY ....vvevviiiiiiieeiee i sie ettt ae s st e e nnae e 1516
6.7.6.1 NR SA FR1 — E-UTRAN RSRQ absolute measurement aCCUIACY .........ocurerrrerrerreerienieesieneenennens 1517
6.7.7 e I A AN I T | SRR 1524
6.7.7.0 Minimum conformManCe FEQUITEIMENTS. ........erviiririeirteeesie ettt ne s 1524
6.7.7.0.1 E-UTRAN RS-SINR abS0IULE GCCUIACY .....cuviviieiiiiiiieiisienietse e 1524
6.7.7.1 NR SA FR1 — E-UTRAN RS-SINR absolute measurement aCCUraCY .........cooeerverveereneereneeennen. 1525
6.7.8 1532
6.7.9 L1-SINR measurement for beam reporting .........cccocvevieiieie i 1532
6.7.9.0 Minimum conformance FEQUITEMENTS........ccuiiie it ste e estaesreeseeeneas 1532
6.7.9.0.1 Minimum conformance requirements for CSI-RS based CMR and no dedicated IMR

configured and CSI-RS resource set with repetition off ..o, 1532
6.7.9.0.2 Minimum conformance requirements for SSB based CMR and dedicated IMR......................... 1535
6.7.9.0.3 Minimum conformance requirements for CSI-RS based CMR and dedicated IMR.................... 1537
6.7.9.1 NR SA FR1 CSI-RS based CMR and no dedicated IMR configured and CSI-RS resource set

with repetition off L1-SINR MEASUIEMENT ........couiiiiiiiiiirieeicsie et 1541

6.7.9.1.1 NR SA FR1 CSI-RS based CMR and no dedicated IMR configured and CSI-RS resource set

with repetition off L1-SINR absolute measurement aCCUIACY .........covvvrereereniecrienieesieseeeen, 1541
6.7.9.1.2 NR SA FR1 CSI-RS based CMR and no dedicated IMR configured and CSI-RS resource set

with repetition off L1-SINR relative measurement aCCUrACY.........cccovveviveieereesieesieenieeveenve e 1544
6.7.9.2 NR SA FR1 SSB based CMR and dedicated IMR L1-SINR absolute measurement accuracy........ 1546
6.7.9.3 NR SA FR1 CSI-RS based CMR and dedicated IMR L1-SINR measurement accuracy................. 1549
6.7.9.3.1 NR SA FR1 CSI-RS based CMR and dedicated IMR L1-SINR absolute measurement

BCCUTACY .. utteuteeute etttk be e bt e bt e e s et ekt e eb e e bt e st e e s bt e sb e e s b e eh e A H e e o b e e b e e m e e e ab e ea b e eh b e eb e e ek e ekt e beenneennesnneenes 1550
6.7.9.3.2 NR SA FR1 CSI-RS based CMR and dedicated IMR L1-SINR relative measurement

o101 ] -0 TSP TSP 1553
7 NR standalone with at least one NR Cell iIN FR2.........ccoiiiiiii e 1556
7.0 =TT | 1556
7.1 RRC_IDLE State MODIIILY .....ccueiiiiiieieiee et se bbbt bbb 1556
7.1.1 NR CEII TE-SBIBCLION ...ttt bbbt e b e b bbbt enes 1556
7.1.1.0 Minimum confOrmManCe rEQUITEMENTS. .......coiiiiieieiee sttt ettt e bbb b eneas 1556
7.1.10.1 Minimum conformance requirements for intra-frequency cell re-selection.............cc.ccoceveiines 1556

3GPP



Release 17 15 3GPP TS 38.533 V17.4.0 (2022-09)

7.1.1.0.2 Minimum conformance requirements for inter-frequency cell re-selection.............cc.ccoccevenenes 1556
7.1.1.0.3 Minimum conformance requirements for intra-frequency cell re-selection for UE configured
with relaxed MeasuremMeNt CrItEIION ..........cvrvieirireese e 1558
7.1.1.04 Minimum conformance requirements for inter-frequency cell re-selection for UE configured
with relaxed MeasuremMeNt CrItEIION .........covivieirrrei e 1559
7111 NR SA FR2 CEll 18-SEIECLION ......evivieiieiiesictere s 1560
7112 NR SA FR2-FR2 Cll r8-SEIECLION ..o 1565
7113 NR SA FR2 cell re-selection for UE fulfilling low mobility relaxed measurement criterion........... 1573
7114 NR SA FR2 cell re-selection for UE fulfilling not-at-cell edge relaxed measurement criterion ...... 1578
7.1.15 NR SA FR2-FR2 cell re-selection for UE fulfilling low mobility relaxed measurement criterion .. 1583
7.1.1.6 NR SA FR2-FR2 cell re-selection for UE fulfilling not-at-cell edge relaxed measurement
(o1 101 To] o ISR 1590
7.2 RRC_INACTIVE State MODITITY .....c.coviuiiiiiiiiscesc e bbbt 1596
7.3 RRC_CONNECTED State MODIILY ......cccoiuiiiiiieiisieie ettt e 1596
731 HANAOVE ... b e bbbt e bt r et n et r et n s 1596
7314 NR SA FR1-FR2 synchronous DAPS hanUOVET ..........cccccviiiieieieiieie s sie e esie e sve e snaanens 1596
7.3.15 NR SA FR1-FR2 asynchronous DAPS hanGOVET...........ccccevviieieieeie e eeie s eneas 1607
7.3.2 RRC connection MOobility CONIOL.........ccoiiiiiiii et reens 1614
7321 RRC 1e-eStabliSMENT......coieiic e 1614
7.3.2.1.0 Minimum conformance reQUITEMENTS .........cveiueiee ettt enee e 1614
73211 NR SA FR2 RRC re-establiShmeNt..........ccoooiiiiiiie e 1615
73212 NR SA FR2 - FR2 RRC re-establiShment..........c.coviiiiiiiiiiiee e 1619
7.3.2.1.3 NR SA FR2 RRC re-establishment without serving cell timing.........ccocovvnineiiineiieneeen, 1622
7.3.2.2 1o 0] g T (o= 1627
7.3.2.20 Minimum conformMance FEQUITEMENTS .........cvierieiieriee ettt 1627
73221 NR SA FR2 contention based random 8CCESS .........ccoevrereinirieise e 1628
73222 NR SA FR2 non-contention based random aCCESS..........cuveviiriiiiireieenreneeesreseee e 1636
7.3.2.2.3 NR SA FR2 2-step contention based random @CCESS .........ccuveveiieriereesieesesieesieeseeseesreenseenneans 1643
73224 NR SA FR2 2-step non-contention based random @CCESS.........civveiverieeiiesieesieeseeseesieesveeeesneenns 1650
7.3.23 RRC connection release With redir€Ction ...........cocoiiriiiniies e 1657
7.3.3 CoNditioNal NANAOVET .......ccviiiiiirciee ettt e nn s 1657
7.3.3.0 Minimum conformManCe FEQUITEIMENTS. ........eiuiireieiiiteieese bbbt ne s 1657
7.3.3.0.1 Minimum conformance requirements for NR FR2 intra-frequency conditional handover ......... 1657
7.3.3.0.2 Minimum conformance requirements for NR FR2 inter-frequency conditional handover ......... 1661
7.3.3.1 NR SA FR2 conditional RANUOVET ..........ociiviieieeesis ettt st 1665
7.3.3.2 NR SA FR2-FR2 conditional NANUOVET ..........ccoveieiieie et eneas 1672
7.4 LI LT TR OO OO OO TS OUSOTRUTOOURPTOOUR PRSP 1679
74.1 L0 1= = S]] T SRS 1679
74.2 L0 ] T L= Vol ol (oY S RUSUS 1679
7.4.3 LN LLA L L T o Az o PSS 1679
7.5 SIGNAIIING CRATACTEIISTICS .. vvivieiiciecie ettt e s et e et eeae e sae e te e teeste e teaneesneeareenas 1679
75.1 [T [Tl [T oL aa Lol Lo ] T SR 1679
7.5.1.0 Minimum conformManCe FEQUITEMENTS. ........eiuiiieieirteeesie ettt ee s 1679
75.1.0.1 1679
7.5.1.0.2 1679
7.5.1.0.3 1679
75.1.04 1679
7.5.1.0.5 Minimum conformance requirements for UE scheduling restrictions during radio link
LaaTo] a1 o] T T TSSOSO 1679
75.1.1 Radio Link Monitoring Out-of-sync Test for FR2 PCell configured with SSB-based RLM RS in
NON=-DRX MOTE ...ttt bbbt e e b bbbt st e e et e b sb e besneebeenes 1680
75.1.2 Radio Link Monitoring In-sync Test for FR2 PCell configured with SSB-based RLM RS in non-
DIRX MOTE .. ettt ettt bbbt bt bt e it e e e b ekt sh e b e e bt e R b e e e b e bt bt b e beene e e ntan 1686
7513 Radio Link Monitoring Out-of-sync Test for FR2 PCell configured with SSB-based RLM RS in
1 11T o [ SR 1694
7514 Radio Link Monitoring In-sync Test for FR2 PCell configured with SSB-based RLM RS in DRX
400 LS 1700
75.151t07.5.1.8 1707
7.5.19 NR SA FR2 radio link monitoring UE scheduling restriCtions ...........ccocoovvennieneneinenecseeeien, 1707
7.5.2 L) TG V] 1[0 PP PRSPPI PSPRRSTRN 1711
753 SCell activation and deactivation AEIAY ...........ccoiiiiiiie e 1711
7.5.3.0 Minimum confOrmManCe rEQUITEMENTS. .......coiiiiieieiee sttt ettt e bbb b eneas 1711

3GPP



Release 17 16 3GPP TS 38.533 V17.4.0 (2022-09)

7.5.3.0.1 Minimum conformance requirements for SCell activation delay for deactivated SCell.............. 1711
7.5.3.0.2 Minimum conformance requirements for SCell deactivation delay for activated SCell.............. 1714
75.3.1 NR SA FR2-FR2 intra-band SCell activation and deactivation delay...........cc.ccooveveverieiinnvsininenn, 1714
7.5.3.2 NR SA FR1-FR2 inter-band SCell activation and deactivation delay ...........cccccevveverenieiiennsinnnennn, 1716
7.5.4 UE UL carrier RRC reconfiguration delay .........c..cceiveiuiieieiiie e 1719
755 LiNK FECOVEIY PrOCEUUIES .....veeuvereetitesiesteeteesteteste e stestesseess e eessesbesbeaseaseenseseeseesbesteaseeseenteaestesresneareenes 1719
7.5.5.0 Minimum confOrmManCe rEQUITEMENTS. .......ciieveeeieriesesteste s e seeseeeeeesteseestesresree e eneeseesseseesresresneanens 1719
7.55.0.1 Minimum conformance requirements for SSB-based BFD and link recovery procedures......... 1719
7.5.5.0.2 Minimum conformance requirements for CSI-RS-based BFD and link recovery procedures.... 1719
7.55.0.3 Scheduling availability of UE during beam failure detection and candidate beam detection ..... 1719
7.55.0.4 Requirements for Beam Failure Recovery in SCell ..........ccoeiiiiiiiiiiiiicieeeeee 1719
7.55.1 NR SA FR2 SSB-based beam failure detection and link recovery in non-DRX ..........ccccccvveneinnnen. 1719
7.5.5.2 NR SA FR2 SSB-based beam failure detection and link recovery in DRX ........cccccooevviniinenenn. 1724
7.5.5.3 NR SA FR2 CSI-RS-based beam failure detection and link recovery in non-DRX..........cc.cceeuennen. 1730
7554 NR SA FR2 CSI-RS-based beam failure detection and link recovery in DRX ........ccccccvvivvvivinann, 1735
7555 NR SA FR2 scheduling availability restriction during SSB-based beam failure detection and link
FECOVENY IN NON-DRX ..ottt et e et et e s ee s besbeeseeseenb e eestesresneereenes 1742

7.5.5.6 NR SA FR2 Scell CSI-RS-based beam failure detection and link recovery in non-DRX................ 1746
7557 NR SA FR2 Scell CSI-RS-based beam failure detection and link recovery in DRX ...........ccccceene. 1752
7.5.6 ACEIVE BWP SWILCH UEIAY .....veeieciiccii ettt ettt s te e naeebe et e eneennee e 1758
7.5.6.1 DCl-based and time-based active BWP SWILCh ..o 1758
7.56.1.0 Minimum conformMance FEQUITEMENTS .........ciierieiie ettt 1758
75.6.1.1 NR SA FR2 DCI-based DL active BWP switch in NON-DRX ........ccccccovivriiniinieienene s 1758
7.5.6.1.2 NR SA FR1-FR2 DCI-based DL active BWP switch in NON-DRX .........ccccvvveieienenieiineieenns 1759
7.56.1.3 NR SA FR2 DCI-based DL active BWP switch in NON-DRX ........cccccoovvivniiniieieienene e 1760
7.5.6.2 RRC-based active BWP SWITCH ........cc.ooiiiiiiieiiiee et 1761
7.5.6.2.0 Minimum conformance reQUITEMENTS .........cveive it enee e 1761
756.2.1 NR SA FR2 RRC-based DL active BWP switch in NOn-DRX .........ccccoviiiiiiniiiinnenneens 1762
75.7 PSCell addition and release delay ..........cocvoiieiieiiiii e 1762
75.7.0 Minimum conformance rEQUITEMENTS........ccuiiieieeie st se e e e e et e e e e steesreesreeeeas 1762
75.7.0.1 Minimum conformance requirements for PSCell addition delay...........cccccvviiieviiii e, 1762
7.5.7.0.2 Minimum conformance requirements for PSCell release delay ..........cccoovvviriineiiineiienccnen, 1763
7571 NR SA FR2 addition and release delay of Known PSCell ...........ccooiiiiiininiieee e, 1763
7.5.7.2 NR SA FR2 addition and release delay of unknown PSCell ..., 1765
7.6 MEASUFEMENT PrOCEAUIES .....c.vieeiiitereeteete sttt sttt ettt b ettt b et eb e sb e bt sb et eb e sb e bt ekt s bt et e sb et ebeebe e ebe e 1767
7.6.1 INtra-freqUENCY MEASUMEIMENTS .......eiuiiieiiiterieie ettt sttt ettt sb ettt sb et et sb e et b et sb e ebe e 1767
7.6.1.0 Minimum conformManCe FEQUITEMENTS. ........eiviiiiieirteieere et en s 1767
7.6.1.0.1 Minimum conformance requirements for event-triggered measurement without gap ................ 1767
7.6.1.0.2 Minimum conformance requirements for event-triggered measurement with gap ..................... 1769
7.6.1.1 NR SA FR2 event-triggered reporting without gap in NON-DRX ..........ccccoeiiiiiiiii e 1770
7.6.1.2 NR SA FR2 event-triggered reporting without gap in DRX ........ccccooiiiiiiiiiecce e 1775
7.6.1.3 NR SA FR2 event-triggered reporting with gap in NON-DRX ..........ccccoviiiiiiiiii e 1780
76.14 NR SA FR2 event-triggered reporting with gap in DRX........ccoeiiiiiiiiiinineee e 1787
7.6.2 INtEr-freqUENCY MEASUMEIMENTS .....c.eiuiieiiiteieeieet ettt sttt sttt sb ettt sttt e sb e et b e bt sbe e ebe e 1793
7.6.2.0 Minimum conformance requirements for Inter-frequency Measurements...........ccoceveeerereiineneenne 1793
76.2.1 NR SA FR2-FR2 event-triggered reporting in NON-DRX..........cccoviiiiiiiniiineneseese e 1793
7.6.2.2 NR SA FR2-FR2 event-triggered reporting in DRX .......c.ccoiiiiiiiiniiie e 1798
7.6.2.3 NR SA FR2-FR2 event-triggered reporting in non-DRX with SSB time index detection ............... 1804
7.6.2.4 NR SA FR2-FR2 event-triggered reporting in DRX with SSB time index detection....................... 1809
7.6.25 NR SA FR1-FR2 event-triggered reporting in NON-DRX ..........ccccciveiiiieiiiiiic e 1815
7.6.2.6 NR SA FR1-FR2 event-triggered reporting in DRX .......cccooiiiiiiiiiiie e 1821
7.6.2.7 NR SA FR1-FR2 event-triggered reporting in non-DRX with SSB time index detection ............... 1827
7.6.2.8 NR SA FR1-FR2 event-triggered reporting in DRX with SSB time index detection....................... 1833
7.6.3 L1-RSRP measurement fOr DEAM FrePOITING ......c.ooiiiiiiiiiiiee e b 1839
7.6.3.0 Minimum conformance requirements for L1-RSRP measurement for beam reporting..........c......... 1839
7.6.3.0.1 Minimum conformance requirements for SSB-based L1-RSRP measurement for beam

(21010 11 11 TSROSO 1839
7.6.3.0.2 Minimum conformance requirements for CSI-RS-based L1-RSRP measurement for beam

=100 11 11 [OOSR 1839
7.6.3.1 NR SA FR2 SSB-based L1-RSRP measurement in NON-DRX.........cccocvvrivrivninnieeieieneseseseseanens 1839
7.6.3.2 NR SA FR2 SSB-based L1-RSRP measurement in DRX ........cccoiiiiiiiiiiieiineee e 1845
7.6.3.3 NR SA FR2 CSI-RS-based L1-RSRP measurement in NON-DRX .........cccocviiiiniiiieiencne s 1849

3GPP



Release 17 17 3GPP TS 38.533 V17.4.0 (2022-09)

7.6.34 NR SA FR2 CSI-RS-based L1-RSRP measurement in DRX........ccoooiiiiiiiiiinieeie e 1853
7.6.4 CLI MEASUIBIMIENTS ......veiieeeieeete ettt ettt sttt ettt e b e s e e s e e sbe e be ekt e st e e s beehe e s beesbe e ebe e bt embeasbeanbesbeesbeenneas 1856
7.6.4.0 Minimum coNfOrmManCe rEQUITEMENTS. .......eiiieieerereereseste e seeteeeeeeseeseestesresree e eseesaesaeseesresresreanens 1856
7.6.4.0.1 Minimum conformance requirements for SRS-RSRP measurement period............ccccvvvrvinannn. 1856
7.6.4.1 NR SA FR2 SRS-RSRP measurement in NON-DRX..........ccoviiiiiiinineinisensesee s 1857
7.6.5 1861
7.6.6 L1-SINR measurement for beam repPorting ........ccccvceveeerieeiieie s se et re s 1861
7.6.6.0 Minimum conformMance rEQUITEMENTS. .......eiieeeeererieseseste e steeeeeeseeseeseestesresre e e eneesaesaeseesresresneanens 1861
7.6.6.0.1 L1-SINR reporting with CSI-RS based CMR and no dedicated IMR configured ...................... 1861
7.6.6.0.2 L1-SINR reporting with SSB based CMR and dedicated IMR configured .............ccccocvrovnnnnn, 1861
7.6.6.0.3 L1-SINR reporting with CSI-RS based CMR and dedicated IMR configured..............ccccoovuee. 1861
7.6.6.1 NR SA FR2 CSI-RS based CMR and no dedicated IMR L1-SINR measurement in non-DRX ...... 1862
7.6.6.2 NR SA FR2 SSB based CMR and dedicated IMR L1-SINR measurement in DRX...........cc.coeeueen. 1866
7.6.6.3 NR SA FR2 CSI-RS based CMR and dedicated IMR L1-SINR measurement in DRX................... 1871
1.7 Measurement PerformanCe FEQUITEMENTS ........cveiiiieresise e erie e e steste e e e e e st e tesreera e e e e e seestesresresreeneeneees 1877
7.7.1 SS-RSRP ..t b b et b et AR bRt Re bR Rt r e b b n et bt 1877
7.7.1.0 Minimum confOrmManCe rEQUITEMENTS. .......ciiieieeierieseseste e steeteeeeseeseeseestesresre e e eseeseesseseesresresreanens 1877
7.7.1.0.1 Intra-frequency SS-RSRP measurement acCuracy reqUIremMents .........ceecvevevereerereesieseesesennenns 1877
7.7.1.0.2 Inter-frequency SS-RSRP measurement accuracy reqUIremMents ..........cceecvevvereeresreesineseesenenns 1877
7.7.1.1 NR SA FR2 SS-RSRP MeasuremMent QCCUIACY .......cviiiurieiuieiiiesiriesinteseeesresssieessneesseessssessssesssnessnes 1877
7.7.12 NR SA FR2-FR2 SS-RSRP MeasuremMent CCUIACY ........courrererireeieienresresiesieseeie e snesneeneas 1884
7.7.13 Inter-frequency measurements between FRL and FR2.........ccccoviiiiiineiiieneeceee e 1892
7.7.13.1 NR SA FR1-FR2 SS-RSRP mMeasurement GCCUIACY .......coveveverrerrenrisrisieeieeneesreseesre s eneeeenes 1892
7.7.1.3.2 A0 o PP 1899
772 ST R ] (SRS TRPR 1899
7.7.2.0 Minimum conformance FEQUITEMENTS........ccuiiieieeie e st se et e e e et esreesaeeeeas 1899
7.7.2.0.1 Intra-frequency SS-RSRQ measurement accuracy reqUIremMents..........cccecvevverieereeieesiveseesenenns 1899
7.7.2.0.2 Inter-frequency SS-RSRQ measurement accuracy reqUIremMents..........cccecvevverieereeieesineseesenennns 1899
7.7.2.1 NR SA FR2 SS-RSRQ MEasUreMENt QCCUIACY .....ciuveerurieririesiriesineesintesseessesssseessnessssessssessssessnessnes 1899
7.7.2.2 NR SA FR2-FR2 SS-RSRQ MEaSUreMENTt ACCUIACY ......cvvirivieiriesiiesireesieesineessseessnesssnnessnesssnessens 1903
7.7.3 SS-SINR .t b R Rt Re R Rt R bRt R b e bRt r e b bR bt re et 1909
7.7.3.0 Minimum conformManCe FEQUITEIMENTS. ........eiuiireieiiiteieese bbbt ne s 1909
7.7.3.0.1 Intra-frequency SS-SINR measurement accuracy reqUiremMentS..........ccoeeveerenieineneeseneennen, 1909
7.7.3.0.2 Inter-frequency SS-SINR measurement accuracy reqUiremMentS..........ccoeeveereneeneneeseneeneens 1909
7731 NR SA FR2 SS-SINR MeasuremMent QCCUIACY .......c..coerrerrerrerieaieeeerentesrestessesseseere s s snesnesseanens 1909
7.7.3.2 NR SA FR2-FR2 SS-SINR mMeasurement @CCUIACY ..........eererieeeeeeireienresresiesieseeseeseesne s snessesneenens 1914
7.7.4 I o L] RO SSTTTRP 1921
7.7.4.0 Minimum conformance FEQUITEMENTS........ccuiiiie et e e ste e e st e sreesaeeneas 1921
7.74.0.1 SSB-based L1-RSRP absolute measurement accuracy requirements ..........cccecceeveeveesieeseesenenne 1921
7.74.0.2 SSB-based L1-RSRP relative measurement accuracy requirementsS.........ceeveveevveeiveseeseesvnennes 1921
7.74.0.3 CSI-RS-based L1-RSRP absolute measurement accuracy requirements..........cccoeeeveeveesivesnene 1921
7.74.0.4 CSI-RS-based L1-RSRP relative measurement accuracy reqUirements ...........cccoeeeveeveesivesnene 1921
7741 NR SA FR2 SSB based L1-RSRP Measurement aCCUIACY .........coveerrerieirierieisesieeeesieseesesieseeseseens 1921
7.7.4.2 NR SA FR2 CSI-RS based L1-RSRP measurement aCCUIACY ..........coreereruerererieieesieneeesieneesennens 1926
7.75 SRS-RSRP ...ttt ettt ettt b et r et et R et e R e R b e Rt be b Reebe et e Rt e te et eneere b re et 1931
7.7.5.0 Minimum conformManCe FEQUITEMENTS. ........eiviiieie ettt bbbt 1931
7.75.0.1 Minimum conformance requirements for SRS-RSRP measurement aCCUracy ..........c.ccoceeveuenen. 1931
7.751 NR SA FR2 SRS-RSRP mMeasuremMent @CCUIACY ........ceiverrirrerieeieieieniesresre it sieseesre e sne e eneas 1933
7.7.6 I 1N OSSP 1938
7.7.6.0 Minimum conformance FEQUITEMENTS........ccuiiie ettt e e e sreesee e 1938
7.7.6.0.1 Minimum conformance requirements for CSI-RS based CMR and no dedicated IMR

configured and CSI-RS resource set with repetition off ..........cocooiiiiiiii e, 1938
7.7.6.0.2 Minimum conformance requirements for SSB based CMR and dedicated IMR L1-SINR

MEASUIEIMENT BCCUIACY ....veeuteeiteritesieesieestee bt estease e et e sbeesbe et e e s besseesaeesbeesbe e bt enbeanbeesbenbbesbeesbeenbeanneas 1940
7.7.6.0.3 Minimum conformance requirements for CSI-RS based CMR and dedicated IMR L1-SINR

MEASUIEMENT BCCUIACY ....veevreireieerieesieesre et ettt esreesr e e s s e s sre e nreen e e e en e nneenneenreenneenneas 1942
7.76.1 NR SA FR2 CSI-RS based CMR and no dedicated IMR configured and CSI-RS resource set

with repetition off L1-SINR mMeasuremMent 8CCUIACY ........ocerueirerieirienieiaesieneeesie et 1945

7.7.6.2 NR SA FR2 SSB based CMR and dedicated IMR L1-SINR measurement aCCuracy ............c.vv... 1950
7.7.6.3 NR SA FR2 CSI-RS based CMR and dedicated IMR L1-SINR measurement accuracy................. 1955
8.0 GBINETAL ...ttt ettt bbbt b e R oA e e b e R R e R e R e R e e R e e R e b eReeE e e Rt e Rt e e b e b ebeebeene e 1961
8.1 R0 T ISR 1961

3GPP



Release 17 18 3GPP TS 38.533 V17.4.0 (2022-09)

8.2.1.0 Minimum confOrmManCe rEQUITEMENTS. .......ciiiirieieieie ettt ettt se e b bbb eneas 1961
8.2.1.0.1 Minimum conformance requirements for E-UTRA-NR FR1 inter-RAT cell reselection........... 1961
8.2.1.1 E-UTRA - NR FR1 cell re-selection to higher priority NR target cell ..........ccovevvvveieiiiininieinenn, 1963
8.2.1.2 E-UTRA - NR FR1 Cell reselection to lower priority NR target Cell in FR1 for UE configured

With highSpeedINtErRAT-NR-TLE ......cccoii ettt st aesresre e eneenens 1970
8.2.2.0 Minimum confOrmMance rEQUITEMENTS. .......ciieeeeereriesestesee e se e e ee e see st e tesresre e e eseeseesaeseesresresneanens 1975
8.2.2.1 E-UTRA — NR FR1 Early Measurement REPOITING ........cccvvviieieiierieie st ses e seesneenens 1975
8.2.2.2 E-UTRA — NR FR2 Early Measurement REPOITING .......ccccvvviveieiieiieie e sie e ieeie e s eneas 1980
8.3.1.0 Minimum conformManCe FEQUITEIMENTS. ........eiviirereirteieese ettt bbb nn s 1984
8.3.1.0.1 Minimum conformance requirements for E-UTRA - NR FR1 handover ..........cccccccvevviincnnnne 1984
8.3.1.1 E-UTRA - NR FR1 handover with Known target Cell ... 1984
8.3.1.1.3 Minimum conformManCe FEQUITEMENTS .........cvierieeieriee ettt 1985
8.4.1.0 Minimum conformManCe FEQUITEIMENTS. ........eiviirieeirieieisi ettt bbb 1990
8.4.1.0.1 Minimum conformance requirements for E-UTRA - NR FR1 SFTD measurement delay.......... 1990
8.4.1.1 E-UTRA - NR FR1 SFTD measurement delay in NON-DRX........cccccceveiiriiiesinnieeie e e e seseenens 1991
8.4.1.2 E-UTRA - NR FR1 SFTD measurement delay in DRX .......cccooieiiiiiiiesesecie e e e e 1996
8.4.2.0 Minimum confOrmManCe rEQUITEMENTS. .......ciiieieeierieseseste e steeteeeeseeseeseestesresre e e eseeseesseseesresresreanens 2001
8.4.2.0.1 Minimum conformance requirements for E-UTRA - NR event-triggered measurement............ 2001
8.4.2.0.2 R0 T OSSR SRS 2005
8.4.2.1 E-UTRA event-triggered reporting of a NR FR1 neighbour cell without SSB time index

AEteCtioN 1N NON=-DRX......ciii ittt ettt e st beseeebesre e s e seessenteseeebeeneens 2005
8.4.2.2 E-UTRA event-triggered reporting of a NR FR1 neighbour cell without SSB time index

Lo [=] CeTot Lo AT I USSP 2011
8.4.2.3 E-UTRA event-triggered reporting of a NR FR1 neighbour cell with SSB time index detection in

NON-DIRX ettt sttt s b et ea bt e e b e e b e bt e b be e e anes 2017
8.4.24 E-UTRA event-triggered reporting of a NR FR1 neighbour cell with SSB time index detection in

DIRX ittt sttt b R R R AR bR R bR E R R Rt R R bR e bt e bt b r et 2023
8.4.25 E-UTRA event-triggered reporting of a NR FR2 neighbour cell without SSB time index

deteCtion IN NON-DRX ....ciiiiiiiiieei et renr e eneanes 2029
8.4.2.6 E-UTRA event-triggered reporting of a NR FR2 neighbour cell without SSB time index

AeteCtiON IN DRX ...ttt et 2033
8.4.2.7 E-UTRA event-triggered reporting of a NR FR2 neighbour cell with SSB time index detection in

NON-DIRX ettt sttt s b et ea bt e e b e e b e bt e b be e e anes 2038
8.4.2.8 E-UTRA event-triggered reporting of a NR FR2 neighbour cell with SSB time index detection in

] 0 P T P TP PP PP PPRTPPN 2042
8.4.29 E-UTRA event triggered reporting of a NR FR1 neighbour cell with SSB time index detection in

DRX for UE configured with highSpeedInterRAT-NR-T16.........ccccooiieiiiniiie e, 2047
85.1 SFTD MEASUIEMENT ACCUIACY ...euvveerrreisieessteesteessteesteessbessssessstesssseessbeesssessstessnsessssessnsessssessnsessssesssessnes 2053
8.5.1.0 Minimum conformance FEQUITEMENTS........ccuiiie it ste e estaesreeseeeneas 2053
8.5.1.0.1 Intra-frequency absolute SS-RSRP measurement accuracy requirements..........ccoevveveeivecnene 2053
85.1.1 E-UTRA - NR FR1 SFTD MeasuremMeNnt QCCUIACY ......cuiervierireerueerireesreesreessseessnessseesssesssesssessnes 2054
8.5.2 INter-RAT MEASUIEMENT ACCUIACY .....vviivrtiieeeireasiaeasteeesiaesstreasteeesssessseeesseessssesssbesssaeesssessssesssneessnesssseens 2060
8.5.2.1 SSRSRP ettt E et E et e Rt et R et R et ettt r e et erene s 2060
8.5.2.1.0 Minimum conformMance FEQUITEMENTS .........cuierieiie ettt bbb 2060
85211 SS-RSRP with NR FRL target Cell........cooiiiiiiiiee e 2061
8.5.21.2 E-UTRA SS-RSRP absolute measurement accuracy of a NR FR2 neighbour cell..................... 2066
8.5.2.2 RS ST o ] USRS 2071
8.5.2.2.0 Minimum conformMance FEQUITEMENTS .........cuierieiie ettt bbb 2071
8.5.2.2.1 E-UTRA SS-RSRQ absolute measurement accuracy of a NR FR1 neighbour cell..................... 2071
8.5.2.2.2 E-UTRA SS-RSRQ absolute measurement accuracy of a NR FR2 neighbour cell..................... 2074
8.5.2.3 SS=SINR ittt ettt bR bR e bRt E e b et e Rt bt e Reebe e teeb et eteebe e erears 2079
8.5.2.3.0 Minimum conformance reqUITEMENTS ........coeiieiiieie ettt be e eneas 2079
8.5.2.3.1 E-UTRA SS-SINR absolute measurement accuracy of a NR FR1 neighbour cell ..................... 2079
8.5.2.3.2 E-UTRA SS-SINR absolute measurement accuracy of a NR FR2 neighbour cell ..................... 2082
9 N o L= ] SRS 2087
9.1 N ST L= T 0] T T 2087
9.11 UE tranSIMIt tIMING ...cociveeeieieese e ettt bbb bbb st et nb et ne e 2087
9.1.1.0 Minimum confOrmManCe rEQUITEMENTS. .......coiiiiieieiee sttt ettt e bbb b eneas 2087
9.1101 Minimum conformance requirements for GNSS as synchronization reference source .............. 2087
9.1.1.0.2 Minimum conformance requirements for SyncRef UE as synchronization reference source..... 2087
9.1.1.0.3 Minimum conformance requirements for FR1 NR Cell as synchronization reference source.... 2087

3GPP



Release 17 19 3GPP TS 38.533 V17.4.0 (2022-09)

9111 NR SA FR1 UE transmit timing accuracy for GNSS as synchronization reference source.............. 2088
9.1.1.2 NR SA FR1 UE transmit timing accuracy for SyncRef UE as synchronization reference source ... 2090
9.1.13 NR SA FR1 UE transmit timing accuracy for FR1 NR cell as synchronization reference source ... 2093
9.1.2 Initiation/Cease Of S-SSB tranSMISSION .......cvciiiiiiiiiieire et ns 2098
9.1.2.0 Minimum confOrmManCe rEQUITEMENTS. .......cieeiveeeieriesesteste s e steeteeeeeesteseestesresre e e eseeseessesresresresreanens 2098
9.1.20.1 Minimum conformance requirements for FR1 NR cell as synchronization reference source..... 2098
9.1.1.0.2 Minimum conformance requirements for SyncRef UE as synchronization reference source..... 2099
9121 NR SA FR1 initiation/cease of S-SSB transmission for FR1 NR cell as synchronization reference
SOUICE. ...tttk e etttk ettt e ket e skt e skt e s et oo b bt ek et e e b e e e b bt 44 E e e e R bt 44 E R £ e R R e 4R R £ e AR R e e e R R e e eR Rt e eRR e e nR bt e eRn e e nR b e e nnneennre e 2100
9.122 NR SA FR1 initiation/cease of S-SSB transmission for SyncRef UE as synchronization reference
SOUICE. ...tttk ettt ettt ekt ekt e ettt e s kbt ehe e e e b b e ek st e e b e e e b bt o4 EE £ e R bt e 4R E e e R R e e AR R £ e AR R e oo R R e e R Rt e eR Rt e nR bt e eRneenR b e e enneennne e 2105
9.13 Synchronization reference selection/reSEIECTION .........c.cooviiiiiiiiiiii e 2109
9.1.3.0 Minimum conformManCe FEQUITEIMENTS. ........eiviirieeirieieisi ettt bbb 2109
9.1.3.0.1 Minimum conformance requirements for GNSS configured as the highest priority
SYNCHIoNiZation FEfErENCE SOUICE ... .c.viieireierieste st e et ettt ettt e e s e e b e resresreeneans 2109
9.1.3.0.2 Minimum conformance requirements for eNB/gNB configured as the highest priority
SYNCHIoNiZation FEfErENCE SOUICE ... .c.viieiriie i ste st ee et et e ettt a e e et e resrenreeneens 2110
9.13.1 NR SA FR1 synchronization reference selection/reselection for GNSS configured as the highest
priority Synchronization referenCe SOUMCE........cveiieiieie e et ste et sre e 2112
9.1.3.2 NR SA FR1 synchronization reference selection/reselection for FR1 NR Cell configured as the
highest priority synchronization referenCe SOUICE .........cceiiireiiiine e 2118
9.14 L1 SL-RSRP MEASUIEIMIEINTS ... .eiitiiitieiiesieeiesiee st sieesteeste e ese e st e bt e sbeesbeesbeebesseesseesbeesbeesbeebeenbeeneessee e 2123
9.14.0 Minimum conformManCe FEQUITEIMENTS. ........erui ittt ee s 2123
9.1.4.0.1 Minimum conformance requirements for resource selection/reselection, re-evaluation and
PIE-EIMPLION ...ttt bbbt bbb bbbkt b bbbt b bt b e st b et 2123
9141 NR SA FR1 L1 SL-RSRP measurement for autonomous resource selection/reselection ................ 2124
9.1.4.2 NR SA FR1 L1 SL-RSRP measurement for resource pre-emption.........cccovveveeviecesiiesieeseesnsinens 2130
9.143 NR SA FR1 L1 SL-RSRP measurement for resource re-evaluation .............cccccooeveiencnencnennnnnns 2136
9.15 Congestion CONLrol MEASUIEMENT .........cuiiieiee et et ete st e st te e ee e esae e sreesbe et e essesraesreesreeseeeneens 2143
9.15.0 Minimum conformance rEQUITEMENTS........ccuiiieieeie st se e e e e et e e e e steesreesreeeeas 2143
9.15.0.1 Minimum conformance requirements for congestion control measurements ...........ccccccveveenee. 2143
9.15.1 NR SA FR1 congestion control measurement for concurrent Operation ............coceeeevvenerereneennen. 2144
9.15.2 NR SA FR1 congestion control measurement for PC5-0nly Operation .............ccoeevirenecnenecnnen, 2152
9.16 CoNngestion CONLrOl MEBASUIEMENT ........c..eiiirieiite ettt sttt r et b et neens 2158
9.1.6.0 Minimum conformManCe FEQUITEMENTS. ........eiiiriie ittt bbbt 2158
9.1.6.0.1 Minimum conformance requirements for interruption to WAN due to NR sidelink
(o) 0] 0 0T T g o7 4o TSRS 2158
9.1.6.1 NR SA FR1 interruption to WAN due to NR sidelink communication.............ccccceevvinviesiieiinenns 2158
Annex A (normative): RRM test configurations...........cccovveiiiiiic i 2163
A.1 Reference measurement ChANNEIS ..........cooieiiiiiiiie e 2163
A.10 GBINETAL ...ttt bbb b b ek e b bR R R R e R e e R e bRt eh e Rt R e e et bbb e ne e 2163
All L 15 0 o OSSO 2163
Al1l1l L D OSSPSR 2163
All2 15 5 SR 2164
Al2 CORESET for RMSI SChEAUIING .......viviieiiiiiece et 2167
Al21 15 I3 SRR 2167
Al.2.2 15 5 SR 2168
A.l3 CORESET fOr RMC SCREAUIING .....vcvetttet et 2171
Al3.1l 15 I3 SRR 2171
A.13.2 13 LTSRS 2171
Al4 LORSY E EOS PRSP TRR 2173
Al41l 3 OSSR SPRS S 2173
Al42 13 LTSRS 2174
ALAA  CSI-RS FOF TFACKING ...ttt bbbt s e e e b sb e bt s bt e bt et et e besbesbesbe et e e neenee s 2178
Al4A.1 o OSSPSR 2178
Al4A.1.1 15 I3 S 2178
A1l4A.12 10 5 PR 2179
A.1.4A.2 SRR 2179
Al4A.2.1 10 5 PSR 2179
ALAB  CSI-IM CONTIGUIALIONS .....viiitiieeiecte ettt ettt b ettt bbbt n b e st b e s anes 2179

3GPP



Release 17 20 3GPP TS 38.533 V17.4.0 (2022-09)

Al4B.1 FDD ..ttt bbb b ek R R AR bR £ SRR AR b oA £ AR bR £ b b oA E e b e bRt b bt bt e b b e bt 2179
A.14B.2 TDD ettt b b e bR bk £ bR £ bR £ R bR £ AR bR e R b e R bR R e R bbb bt bbbt b b e 2180
A.l5 TDD UL/DL CONFIGUIALION ...ttt sttt sttt et aestestaanee e e ntesnesrentesnneneas 2182
A.l6 PUSECH ..t E R R R Rt R s 2183
A.2  Reference OCGN CONTIGUIALION .......oiviriiiieiii sttt 2183
A.2.1 Generic OFDMA channel noise generator (OCNG) ........ccvveiieieieerieieseseseseeeesee e sre e resreeseesse e sresresressennes 2183
A3 Reference SSB CONTIGUIALION ........oouiiiiiiiieiii st 2186
A3l SSB cONFIGUIALION TOF FRL ...ttt bbb bbbt 2186
A3.2 SSB cONFIGUIAtioN TOF FR2Z .......cuiiiiiiiitie bbb bbbt 2186
A4 Reference SMTC CONFIGUIALION ........ccviiiiicic e eee 2187
A5 Reference DRX CONFIGUIALIONS ........oiveiiiiiiiiisiisiesie sttt 2187
G = N E I L O (1S =] 11 oSSR 2187
A6.1 E-UTRA SEIVING CEIl PAIBMETEIS ... .cuiitiiteiiitiiteitete sttt sttt bttt sb ettt sttt sb e et b enennes 2187
A6.1.1 E-UTRA serving cell parameters for EN-DC tests With NR FRL.......ccccocoeeiiiininiieciccee e 2187
A6.1.2 E-UTRA serving cell parameters for EN-DC tests With NR FR2 ..........ccccceviveiiiie i 2189
ALBA NR FRIL-FR2 TESE SBIUD ...ttt ettt sttt ettt sttt bbb e st e e nbe et e 2191
A.7 Reference PRACH CONFIGUIATIONS ......cvoviiiiiiiiiiiiiisie ettt 2191
ATl PRACH configurations fOr FRIL..........cuiiiiiiiiiiieeesee sttt bbb 2191
AT.2 PRACH configurations fOr FR2..........cuiiiiiiiiieese ettt 2192
A.TA Reference MSGA CONTIGUIALIONS.........cciiiiiiiiic ettt be e e ee e 2193
ATAL  MsgA configurations FOr FRL........ooiiiiiiieii sttt et e e sne e sne e reesraenneane s 2193
ATA.2  MSQA CONFIQUIAtIONS FOr FR2.......eiieie et te e sne e enaesteestaeste e e 2196
A.8 Reference BWP CONTIGUIATIONS ........oiviiiieiiiiisie sttt 2198
AB8.1 DOWNIINK BWP CONTIGUIALIONS .......c.viiiitiiieiiitcieeieee sttt sttt sttt et nnes 2198
A8.2 UPLINK BWP CONFIGUIALIONS. ......euiitiieiiitcieeest ettt sttt sttt sb et sn e ene e 2198
A.9 Angle of Arrival (A0A) for FR2 RRM tESt CASES .....veiveiiiiiiieiieiteeiteste e steseesre e sre et sre e esae e 2199
A9.1 Setup 1: Single A0A in RX beam peak dir€CLION .........c.coiveiieiiiiiie e 2199
A9.2 Setup 2: Single A0A in non Rx beam peak dir€CLION .........cceccieiiiiie i 2199
A9.2.1 Setup 2a: Single AoA in non Rx beam peak direction without change in direction...........cccccceeveveennens 2199
A9.2.2 Setup 2b: Single AoA in non Rx beam peak direction with change in direction ..............ccccevvvevnennen, 2199
A9.3 SBEUP 32 2 ADAS ettt R R R R R R Rt b e r e r e r e n e r e 2199
A9.4 Setup 4: 2 AoAs, 1 AoA in Rx beam peak direction, 1 in non RX beam peak..........ccccvvervineneiiienecnnen. 2200
A9.4.1 Setup 4a: 2 AoAs, 1 AoA in Rx beam peak direction, 1 in non Rx beam peak without change in

(01T o3 1o o SRS 2200
A9.4.2 Setup 4b: 2 AoAs, 1 AoA in Rx beam peak direction, 1 in non Rx beam peak with change in

[0 LT3 1o o SRS 2200
A.L10 TCI State CONFIQUIALION .....c.eciiii et et s be et e be s re e sr e s beenb e st e eteesbesaeennesreans 2200
0I5 R 1111 oo [F o1 o] TSP T TP PT PP PRTPR 2200
ALL0.2 O SEALES ..ttt etttk b bbb bbb bbb bR e bR R bR e R R R R R bRt n et h bt 2201
A.11 NR Sidelink COMMUNICATION .......c.iiiitiieiieieieieee ettt 2201
N A 1o oo 1y TS 2201
A.11.2  Reference resource pool configurations for NR Sidelink Communication.............ccoceovereininnincncinenn 2201
A.11.3  Reference measurement channels for NR Sidelink Communication ..............cccoveveninenieiene e 2204
Annex B (normative): Conditions for RRM requirements applicability for operating bands............ 2205
B.1 Conditions for NR RRC_IDLE state MODility .........cccooveiiiiiiiie e 2205
B.1.1 a1l [FTox (o] TSRO P ST URTPRPRUROS 2205
B.1.2 Conditions for measurements on NR intra-frequency cells for cell re-selection ...........cccccoeiiiiiininnnnnee. 2205
B.1.3 Conditions for measurements on NR inter-frequency cells for cell re-selection ...........ccccccoeiiiiiiiinnnneee 2206
B.2 Conditions for NR RRC_CONNECTED Sate........ccceieveiiiiiiieiireieiese e sae e e sie e e see e 2206
B.2.1 LT 11 Tox 1 o] SRS 2206
B.2.2 Conditions for NR intra-freqUenCy MEASUIEMENLS ..........coveiririiiriieirieiee st 2207
B.2.3 Conditions for NR inter-frequenCy MEASUIEMENLS ..........couciririiiriieirieeeesieeeie s 2208

3GPP



Release 17 21 3GPP TS 38.533 V17.4.0 (2022-09)

B.2.4 Conditions fOr NR L1-RSRP FEPOMING......cuiitiitirieitieieeieie sttt sttt sttt se et b bbb b ne e e 2208
B.2.4.1 Conditions for SSB based L1-RSRP FePOIING .......ccuiiiiiiiriiisesie et 2208
B.2.4.2 Conditions for CSI-RS based L1-RSRP repOrting .......cccoeveiereiesieereieenie e siesesesresseesie e sre e snsssesneens 2209
B.2.5 Conditions for RRC connection release with redirection t0 NR .........cccoooiiiiiiniineeeee e 2210
B.2.6 Conditions for UE tranSMit tIMING ......cccooviiiieiieciescse et et e e saesa e snenreaneens 2211
B.2.6.1 Conditions for SSB based UE transmit timMing ..........ccocveriereiiiiiesieseeieeseseseese s sre e s 2211
B.3  RRM requiremMent EXCEPTIONS. .......oiviitireieieiiee sttt nn e nn e 2212
B.3.1 a1 T [N Tox 1 o] TSRS SUTRTTPRPRRS 2212
B.3.2 Receiver sensitivity relaxation TOr CA ..o 2212
B.3.2.1 Receiver sensitivity relaxation for UE supporting CA iN FRL ........coeiiiiiiiinisee e 2212
B.3.2.2 Receiver sensitivity relaxation for UE configured with CA N FRL ..o, 2213
B.3.2.2.1 Inter-band Carrier agQregation ........ccovceeieiere e se s e ettt e st b e te s e ene e e e e tesaesreareaneas 2213
B.3.2.2.2 Reference sensitivity exceptions due to UL harmonic interference for CA ........cccocvivvivviviivcveieennn, 2213
B.3.2.2.3 Reference sensitivity exceptions due to intermodulation interference due to 2UL CA.................... 2213
B.3.2.3 Receiver sensitivity relaxation for UE supporting CA INFR2 ..o 2213
B.3.2.4 Receiver sensitivity relaxation for UE configured with CAINFR2.......cocooe v 2213
B.3.2.4.1 Intra-band contiguous Carrier agQregation..........cccviveveieereresese e eee e see e sre e s e ere e e e aesresresresreaneas 2213
B.3.2.4.2 Intra-band non-contiguous carrier aggregation........ ..o irerieireieerenees e 2214
B.3.3 Receiver sensitivity relaxation fOr DC..........coiiiiiiiiiii et 2214
B.3.4 Receiver sensitivity relaxation fOr SUL .........ccoiiiiiiiiiiiieesie s 2214
B.3.4.1 Receiver sensitivity relaxation for UE supporting SUL in FRL .......c.cccoiiiiiiniinicneneee e 2214
B.3.4.2 Receiver sensitivity relaxation for UE configured with SUL in FRL.........ccccooiiiiiiniiiiieccece, 2214
B.3.4.2.1 Reference sensitivity exceptions due to UL harmonic interference for SUL ..........ccococvviviviieennn, 2214
B.4  Conditions fOr NR SIAEIINK .......ciiiiiiiiieieiises et 2214
B.4.1 Test parameters FOr GNSS SIGNAIS .......ccviiiiiecri e e e e sre e reebeeneeeree e 2214
B.4.2 Conditions for PSBCH-RSRP Accuracy REQUIFEMENTS .......cccueieeieeiierieeie e eeesie e e e e sae e snee e e ennas 2215
B.4.3 Conditions for Selection/Reselection to Intra-frequency SyncRef UE ... 2215
B.4.4 Conditions for L1 SL-RSRP Accuracy ReQUITEIMENTS.........cccruiruiiririeirieieesiesieiesie et 2215
Annex C (normative): Downlink physical channels and propagation conditions ..............cc.ccoceveivenae 2216
C.1  Downlink physSical ChanNeIS..........ccoviieiiiiee ettt enaesne s 2216
C.l1 LCT-T 1= | SRR 2216
C.1.2 Default downlink SigNal TEVELS...........coiiiiiii et 2216
C.13 DEfault CONNECLION SELUPD .....eiviieiiitiiee ettt ettt b bbbt b e bttt sb et bt nnes 2217
C.2  Propagation CONGITIONS ........cveierieriiieie ettt sttt st et st e e eneeseeneebestentenne e enes 2217
C.20 GBNEIAL.... ettt R R R R R Rt R e 2217
C.z21 INO INTEITEIEICE ....veeciecee et r et r et E e et b e r ek e r et eb e an et eb e nn e ebenn e enennes 2218
C22 Static Propagation CONAILIONS. ..........iiiiiiiriee bbbt bbbt bbb 2218
C.2.2.0 L= 1T | S 2218
c221 UE receiver With 2RX antenNNa CONNEBCIOLS .......ccviverieieieesiese et seeee e see e steste e eneeseeneeseeseesresneeneenes 2218
C222 UE receiver With 4RX antenna CONNECIOTS .......ccuviverieieieiesiesieseeteseesee e see e seeste e eneeseeneeseeseesnesneeneenes 2218
C.23 Multi-path fading propagation CONGITIONS. .........coviiriiiiii s 2219
Annex D (normative): Deviations from standard test configuration...........c.ccoceoeieiiieninienenenenee, 2220
D.1 Test cases with different NUMErOIOgIES .........ccviii i e 2220
D.2 EN-DC test cases with different EN-DC cONfigUIations............coovrieirineneneneinisesese e 2220
D.2.0 (G-l 01T - | OO TR PP 2220
D.2.1 PIINCIPIE OF TESTING .ttt bbb bbbt et et e b b e b bt eb e et e e e 2220
D.3 Carrier aggregation test cases with different CA configurations ...........ccccoverereininininicse e 2220
D.3.0 =T 1= | 2220
D.3.1 PIINCIPIE OF TESLING ...ttt bbbttt bbb 2220
D.4  Antenna connection for 4RX capable UES ...t 2220
D.4.0 (G-l 01T - | OO P TP 2220
D.4.1 PIINCIPIE OF TESTING ..ttt e et bbbt bt et et et bbbt b e neenee e 2221
D411 SINGIE CAITIEE TBSES ...ttt ettt b e bbbt e b e b e bt s bt bt Rt es e e e sbenbesbesbeaneeneeneens 2221
D.4.12 Carrier AgQIEgALION TESTS. .. ..i eiite ettt sttt b ettt b et b et bbb n et e bt ne s 2222
D.4.1.3 L I L O (= £ 2222

3GPP



Release 17 22 3GPP TS 38.533 V17.4.0 (2022-09)

D.4.2 ANTENNG COMNMECTION ...ttt ettt bbb e e et e s bt b e b e e bt e st e e e besbeeb e e bt eheese et e nbeeaenbeebeaneeneennas 2222
D.42.1 Antenna connection for NR bands where 2RX iS SUPPOIEd.........cccooiiiiiiiiiiiiinee e 2222
D.4.2.2 Antenna connection for NR bands where only 4RX is SUPPOIted........ccceveveieieinse e 2222
D.4.2.3 Antenna connection for E-UTRA bands where 2RX is SUPPOIEd.........ccevveveieienerieerieiene e sesesnennns 2222
D.4.24 Antenna connection for E-UTRA bands where only 4RX iS SUPPOIEd.........ccccevvrviveiieiene e e 2223
D.5 Test Cases with Different Channel Bandwidths.............cccoooviiiiiiniiniineee e 2223
D.5.1 Test Cases with Different E-UTRA Channel Bandwidths.............ccooiiiiiiiiiiinecseeceese e 2223
D.5.1.1 g1l [FTox 1] o ORI 2223
D.5.1.2 PrINCIPIE OF TESTING ...veiteeete st b bbbttt 2223
D.6 Test Cases for Synchronous and Asynchronous DC Operations ...........cccccvvvvveveieeieseeineseseeseeseenns 2223
D.6.1 EN-DC Test Cases for Synchronous and Asynchronous EN-DC Operations ...........ccccvevvereereresesesesnenes 2223
D.6.1.1 LYoo (1T (o] o ST S USSR PSPPSR 2223
D.6.1.2 TRt o F=0 o ) T T P 2223
Annex E (normative): Cell configuration Mapping........cccveeerireieinieniinesese e 2224
O T o] | S 2224
E.1  TeSt freqUENCY SEIECTION ........oiiiiie et 2224
E.1.0 LCT-T 1= | SRR 2224
E.1l1 E-UTRA PCell fOr EN-DC tESt CASES ...veverteitieiieieiesiestesieateeseeie e stestestesseaseesseseestessessessessesssesssssessessessenses 2224
E.1.2 Test cases WIth 0Ne NR CEIL.........oiiicie ettt st sreste e eneas 2224
E.1.3 Test cases with more than 0Ne NR Cell ..o e 2224
E.1.3.1 INEFA-TrEOUENCY TESE CASES ...vviieeiiee i et cie st st et et e et e e e e st e e be et e e st e eneesaeeste e te e teeteesaesneesneenneenns 2224
E.1.3.2 INEEr-TrEOUENCY TESE CASES ...vviiieiiee i et ete st st e sttt e e e e e st e e e s te e te et e e neeesseateeste e teesteeteenaesneesneesreenns 2224
E.1l4 Carrier aggregation TESE CASES .....civiiiiirieiesre st este e eesteeste e e s e s e e s e e ste e te e e e aseeaseesreete e beesteaseeaneeaneesneeareens 2225
E.14.1 INter-band Carrier agQIrEJALION ..........eiieeie et te et e e et e te e te e teesaeesaesneesneesreenns 2225
E.14.2 Intra-band contiguous Carrier aggregation..........c.ccveiierieiieiie e e e re e e e e e eesae s aesrae e e nreens 2225
E.143 Intra-band non-contiguous Carrier aggregation ............cocireiiereeeereeee e 2225
E.1.5 E-UTRA — NR INtEI RAT T8SE CASES ..eveverieitierieieiesiestesieeseeseestesaestestessessesseesseseessessessessessesssessessessessessenses 2225
E.1.6 INEra-DAN0 EN-DC LS CASES. ... euviuveieerterieatieieeieieste e stestee e esee e seestestesbeeseaseeseesesbestestesseeseeseensestessessesnennens 2225
E.16.1 Intra-band NON-CONtIGUOUS EN-DC ......c.oouiiiiiiiiiiieinieer et 2225
E.16.1.1 Inter frequency NEIGRDOUN CEILL ..o e 2225
E.1.6.2 Intra-band contigUOUS EN-DC........c.coiiiiiiiieee et e st be e sae e e saeesre e e 2225
E.1.6.1.1 E-UTRA PCEIL...oe ettt ettt sttt bbbt 2225
E.1.7 NR SIAEINK TESE CASES ...t ttteitietee ettt b bbbt b bbbt h e b e b e bt sb e bt et et e be b e nbe b st e e ne e nes 2226
E.2 Cell configuration mapping for EN-DC FR1 test cases in Chapter 4 .........cccccovvvviviveviveienesneneeenn, 2226
E.3 Cell configuration mapping for EN-DC FR2 test cases in Chapter 5........cccoocevvviviieviveienn e, 2229
E.4 Cell configuration mapping for SA FR1 test cases in Chapter 6 ...........ccoceverererieieniisiene e 2232
E.5 Cell configuration mapping for SA FR2 test cases in Chapter 7 .........cccccvvvvvievivsiiiieseeene e 2236
E.6 Cell configuration mapping for E-UTRAN — SA test cases in Chapter 8..........cccccovevviveivneiverienennn, 2238
E.7 Cell configuration mapping for NR sidelink test cases in Chapter 9 ........ccccoeevvvviieie v, 2239
Annex F (normative): Measurement uncertainties and test tOlerancCes...........c.cooeovivienineneneneseene, 2240
F.1  Measurement uncertainties and test tolerances for FR1 and FR2...........cccccocvieviniiiieiencse e 2240
F.1.1 Acceptable uncertainty of test SYStem (NOFMALIVE) ........coiiiiiiieiiie e 2240
F.1.1.1 Measurement Of tESt BNVIFONMENTS. ........ooiiiiiiie bbb 2240
F.1.1.2 Measurement Of RRIM FEQUIFBMENTS ......c.oiuiiuiiiiiiieiee ettt bbb 2240
F.1.2 Interpretation of measurement results (NOFMALIVE) ........ccuiiiiiiiiiie e 2277
F.1.3 Test Tolerance and Derivation of Test Requirements (infOrmative) ..o 2277
F.1.3.1 Measurement Of tESt BNVIFONMENTS. .......ccciviieieie ettt e e seesaesneereenes 2277
F.1.3.2 Measurement 0f RRM FEQUITEIMENTS ........oueiiuiiiiiiirieieisieieese sttt st 2278

3GPP



Release 17 23 3GPP TS 38.533 V17.4.0 (2022-09)

Annex G (normative): StatiStiCal TESTING ........cccvviiiiii e 2363
(TR R -1 o1 - OSSR SRR 2363
G.2 Statistical testing of delay and UE measurement performance in RRM tests..........ccccvvvnivnvnencnnenn. 2363
G.z21 (G- 1= - | OSSR 2363
G.22 DESIGN OF T TEST ...ttt ettt b bbbt ekt e et e sb et et e b e b e 2363
G.23 Numerical definition of the pass fail lMILS...........ccoiiiiiii s 2363
G.24 Pass Fail AECISION TUIES ......c..ouiieiiieee ettt sttt s et et et sbe st sresee e st enee e 2364
G.25 R0 T OO OSSOSO PSPPSR 2365
G.2.6 Test conditions for delay tests and UE measurement Performance ..........cccovevevenevesesieesesesesesreseseennns 2365
G.3 Statistical testing of NR sidelink CBR mMeasurement teStS..........cverviverierierieereseeee e seeseeseeeee e 2365
G3.1 (G-l o1 - | OO U TP TRPR 2365
G.3.2 DESIGN OF T TEST ...ttt ettt b bbb bbbt b e bttt sbe et e an e ene e 2365
G.3.3 Numerical definition of the pass fail lMILS...........ccoiiiiii s 2366
G.34 Pass Fall AECISION TUIES ..o ettt sttt s ettt sbe st b ebeeneenee s 2366
G.X Theory to derive the numbers in Table G.2.3-1 (iNfOrmMative) ..........ccocvvivinineneicese s 2366
Annex H (normative): Default message contents for RRM ... 2367
L TR AV o o TSSOSO 2367
H.2 System information blocks message CONteNnt EXCEPLIONS. .......cvvveiiiiirirerieriesieeee e 2367
H.2.1 System information blocks message contents exceptions for NR intra frequency cell re-selection ............ 2367
H.2.2 System information blocks message contents exceptions for NR inter frequency cell re-selection ............ 2369
H.2.3 System information blocks message contents exceptions for NR inter-RAT cell re-selection.................... 2370
H.3 RRC message CONENT EXCEPLIONS. ......ccviiiiiieie it et citeseesreste st s te st tesreese e te e e stesteesbesbeeraesresaeeneesreens 2371
H.3.1 RRC messages and information elements contents exceptions for NR measurement configuration........... 2371
H.3.2 RRC messages and information elements contents exceptions for and handover ............ccccceevvieveinenen, 2387
H.3.3 RRC messages and information elements contents exceptions for NR inter-RAT handover ...................... 2388
H.3.4 E-UTRA RRC messages and information elements contents exceptions for NR measurement

(o10] 01 10U - 4] o PP 2389
H.3.6 RRC messages and IE content exceptions for L1-RSRP measurement for beam reporting ...........c.ccoeeue. 2398
H.3.6A RRC messages and IE content exceptions for L1-SINR measurement for beam reporting...........c.ccccee.ue.. 2401
H.3.7 RRC messages and information elements contents exceptions for NR cell search when DRX is used....... 2407
H.3.8 RRC messages and information elements contents exceptions for NR RRC reconfiguration delay ........... 2410
H.3.9 RRC messages and information elements contents exceptions for UL timing ..........cccccvervininninennennn, 2411
Annex I (normative): RRIM OTA PFrOCEAUIES. ......ccviieiieiieeieseeieesieseeste e ssee e staesaessessaessesseesaesseeneeseeases 2412
1.0 Test applicability per permitted teSt MEthOd ..........cccooveiiiiic e 2412
I R I T = Tod i - Tl 1 [ I (0 SR 2412
1.1.1 RX beam peak dir€CLION SEAICH .........cviiii ettt e ettt e sta e steesteesreeree s 2412
1.1.2 Search for directions corresponding to the EIS spherical coverage percentile ..........c.ccccoovvevviieiieieeseenne. 2412
1.2 Direct far field (DFF) SIMPIFiCAtiON ........cccooiiiiie e 2412
1.2.1 RX beam peak dir€Ction SBAICH .......c.oiiiiieeiee ettt sre st sneeneens 2412
1.2.2 Search for directions corresponding to the EIS spherical coverage percentile ...........ccocovvveienvicvnvennnnn, 2413
G T [ o [T Tot i = T 1= (o (] SO O PRSP 2413
1.3.1 RX beam peak dir€CtioN SBAICH .......cc.oiuiiiie e sb e bbb 2413
1.3.2 Search for directions corresponding to the EIS spherical coverage percentile ...........ccooeveiiiiniiencnnnnne 2413
I.3A  Enhanced indirect far field (ENhANCEA TFF) .......cvoiiiiee e 2413
.3A.1  RX beam peak dir€CtioN SBAICH .......cviiiiii ettt sttt ere e e e seentenrenneenes 2413
I.3A.2  Search for directions corresponding to the EIS spherical coverage percentile ..........cccoevveverevcenivnivnnnenne. 2413
1.4 Procedures to search test directions for RRM FR2 ..........cocooiiiiiiiiiie e 2413
1.4.1 RSRPB-based scan with fallback option to Rx beam peak direction search ...........cccooveveviiiiiiicinne. 2413
Annex J (informative): Change NISTONY ........ooi i 2415

3GPP



Release 17 24 3GPP TS 38.533 V17.4.0 (2022-09)

3GPP



	page1
	warningNotice
	page2
	coords3gpp
	copyrightNotification
	copyrightaddon

