ETSITS 133 501 v16.19.0 (2026-04)

TECHNICAL SPECIFICATION

5G;
Security architecture and procedures for 5G System
(3GPP TS 33.501 version 16.19.0 Release 16)

H°56

A GLOBAL INITIATIVE

ETSI TS 133 501 V16.19.0 (2026-04) « https://standards.iteh.ai/catalog/standards/etsi/fa04fdc4-9849-4cf8-b0c1-14084ebdb8b3/etsi-ts-133-501-v16-19-0-2026-04


https://standards.iteh.ai/catalog/standards/etsi/fa04fdc4-9849-4cf8-b0c1-14084ebdb8b3/etsi-ts-133-501-v16-19-0-2026-04
https://standards.iteh.ai/catalog/standards/etsi/fa04fdc4-9849-4cf8-b0c1-14084ebdb8b3/etsi-ts-133-501-v16-19-0-2026-04

3GPP TS 33.501 version 16.19.0 Release 16 1 ETSI TS 133 501 V16.19.0 (2026-04)

Reference
RTS/TSGS-0333501vgj0

Keywords
5G

ETSI

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

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

Siret N° 348 623 562 00017 - APE 7112B
Association & but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° w061004871

Important notice

The present document can be downloaded from the
ETSI Search & Browse Standards application.

The present document may be made available in electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall not be modified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents between such versions and/or in print, the prevailing version of an ETSI
deliverable is the one made publicly available in PDF format on ETSI deliver repository.

Users should be aware that the present document may be revised or have its status changed,
this information is available in the Milestones listing.

If you find errors in the present document, please send your comments to
the relevant service listed under Committee Support Staff.

If you find a security vulnerability in the present document, please report it through our
Coordinated Vulnerability Disclosure (CVD) program.

Notice of disclaimer & limitation of liability

The information provided in the present deliverable is directed solely to professionals who have the appropriate degree of
experience to understand and interpret its content in accordance with generally accepted engineering or
other professional standard and applicable regulations.
No recommendation as to products and services or vendors is made or should be implied.

No representation or warranty is made that this deliverable is technically accurate or sufficient or conforms to any law
and/or governmental rule and/or regulation and further, no representation or warranty is made of merchantability or fithess
for any particular purpose or against infringement of intellectual property rights.

In no event shall ETSI be held liable for loss of profits or any other incidental or consequential damages.

Any software contained in this deliverable is provided "AS IS" with no warranties, express or implied, including but not
limited to, the warranties of merchantability, fithess for a particular purpose and non-infringement of intellectual property
rights and ETSI shall not be held liable in any event for any damages whatsoever (including, without limitation, damages

for loss of profits, business interruption, loss of information, or any other pecuniary loss) arising out of or related to the use
of or inability to use the software.

Copyright Notification

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

© ETSI 2026.
All rights reserved.

ETSI


https://www.etsi.org/standards-search
http://www.etsi.org/deliver/
https://portal.etsi.org/Services/editHelp/Standards-development/Tracking-a-draft/Status-codes
https://portal.etsi.org/People/Commitee-Support-Staff
https://www.etsi.org/standards/coordinated-vulnerability-disclosure
https://standards.iteh.ai/catalog/standards/etsi/fa04fdc4-9849-4cf8-b0c1-14084ebdb8b3/etsi-ts-133-501-v16-19-0-2026-04
https://standards.iteh.ai/catalog/standards/etsi/fa04fdc4-9849-4cf8-b0c1-14084ebdb8b3/etsi-ts-133-501-v16-19-0-2026-04

3GPP TS 33.501 version 16.19.0 Release 16 2 ETSI TS 133 501 V16.19.0 (2026-04)

Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The declarations
pertaining to these essential IPRs, if any, are publicly available for ETSI members and non-member s, and can be
found in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to
ETS in respect of ETS standards’, which is available from the ETS| Secretariat. Latest updates are available on the
ETSI IPR online database.

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

Trademarks

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

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its
Members. 3GPP™, LTE™ and 5G™ logo are trademarks of ETSI registered for the benefit of its Members and of the
3GPP Organizational Partners. oneM 2M ™ |ogo is atrademark of ETSI registered for the benefit of its Members and of
the oneM2M Partners. GSM® and the GSM logo are trademarks registered and owned by the GSM Association.

Legal Notice

This Technical Specification (TS) has been produced by ETSI 3rd Generation Partnership Project (3GPP).

The present document may refer to technical specifications or reports using their 3GPP identities. These shall be
interpreted as being references to the corresponding ETSI deliverables.

The cross reference between 3GPP and ETSI identities can be found at 3GPP to ETSI numbering cross-referencing.

Modal verbs terminology

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

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

ETSI


https://ipr.etsi.org/
https://webapp.etsi.org/key/queryform.asp
https://portal.etsi.org/Services/editHelp!/Howtostart/ETSIDraftingRules.aspx
https://standards.iteh.ai/catalog/standards/etsi/fa04fdc4-9849-4cf8-b0c1-14084ebdb8b3/etsi-ts-133-501-v16-19-0-2026-04
https://standards.iteh.ai/catalog/standards/etsi/fa04fdc4-9849-4cf8-b0c1-14084ebdb8b3/etsi-ts-133-501-v16-19-0-2026-04

3GPP TS 33.501 version 16.19.0 Release 16 3 ETSI TS 133 501 V16.19.0 (2026-04)

Contents

INtellectual Property RIGNES.... ..ot b e e e en e ns 2
LB INOLICE ...ttt b bt et h b e s e bt e E R e e e s et Rt e bt Rt e e e e e e e e eb e b e e ns 2
AV TeTo = Y= g oY (= 01T 070] oo SRS 2
0= 11V o OSSPSR 15
1 o0 o< PSPPSR 16
2 REFEIEINCES .....ccveeeee ettt b bbb e b et et et e Rt e bt e b e e bt s b e s b et et et et e nenr e b ee 16
3 Definitions and @bhreVIatioNS...........ccueiriiirisie ettt 19
31 D= T o T] (0] TP PP 19
3.2 ADDIEVIBLIONS ...ttt ettt b et ese e bt sh e b e e he e ae e s e e ne e b e eReeh e e Re et e e e bt bt eheene e e ne e 23
4 Overview Of SECUNtY @rChItECTUNE ...........oiuiiiieece e e 25
4.1 S ol ] Y0 (0]0107= T = T OO OO PSRV PR 25
4.2 Security at the perimeter Of the 5G COre NELWOIK .........c.ciirieiiirieeseriee e 26
420 (€71 TSP 26
421 Security Edge Protection ProXy (SEPP) ..ottt 26
422 INter-PLMN UP SECUFLY (IPUPS).......ccoiirieiiiniereire ettt snene e 26
4.3 Security entitieS iN the 5G COre NEIWOIK...........eiieiie ettt ee e e e e e sae s ae e e sreesseesseesseesaesneesseesrens 26
5 Security requiremMents and FEEEUNES ...........ueiviriereee et e e e e 26
51 GENEral SECUMLY FEOUITEMENTS. ... ettt ettt sttt sttt b bbbt b e bbbt b e bbb e ne et et e s bt eb e ne e 26
511 Mitigation of Didding OWN GEACKS.........cciiirieirieiec e 26
512 Authentication and AULNOMTZBLION...........coiiiieiee et sb et e e e e st e seesbeseeenee e eneees 26
513 Reguirements on 5GC and NG-RAN related tO KEYS ........ccoiriiiiii e 27
52 ReqQUITEMENES ON ThE UE.........iiiieeet ettt b et b e bbb ens 27
521 (€71 SO RS 27
5.2.2 User dataand signalling data CONfidentiality .........cceeceeierieeiee e 27
523 User dataand signalling data iNteQrity .........c.ccveiierieiiesie e see e este e s e et e e st e te et e e teeteenesnneenes 28
524 Secure storage and processing of SUDSCHPtioN CredentialS ........cveiveieere e 28
525 T 01 o 1 oL o Y=o 28
53 RequIreMentS ONTNE ONB .......oociieeeee et s e e e e et e s e s re e te e be e e e sseesseesseeseensenneennns 29
531 GENENAL ...ttt b R R R R R R R R AR Rt R R Rt R Rt e Rt e bt r e 29
532 User dataand signalling data Confidentiality ...........coeeereiiriniecneeeese e e 29
533 User dataand Signalling data iNtEgIity .........cooeerereiieree et 30
534 Reguirements for the gNB setup and CONfigUIatioN...........co.ccerireiininese e 30
535 Reguirements for key management inSidethe gNB..........coo e 30
5.3.6 Reguirements for handling user plane datafor the gNB ... 31
537 Reguirements for handling control plane datafor the gNB ... 31
5.3.8 Requirements for secure environment Of the gNB..........c.oooi e e 31
5.3.9 Requirements for the gNB FL INEITACES.........cveiieiiice et 31
5.3.10 Requirements for the gNB EL INTEITaCeS .......ccuvciiceiceee ettt 31
54 RequirementS ONthE NG-ENIB .......c.vi i s s re e e et e e s s e s teeste e testeesaeesteereensenneennes 32
55 S [T = 001 630 R S N 1 S 32
551 Signalling data CONfIAENTIAITLY ..........eeiirieiiieeereet e b e bbb i 32
552 SIgNAlliNG AL TNEEGITLY .....veeeteiteeeterte ettt b et e et b e bbb et s b e seebesbennenea 32
553 SUDSCITDEN PIIVACY ...ttt b et b bbbt b e b e et b e s b e e et e sbeseebesbeneenea 32
5.6 ReqUITEMENES ON The SEAF ...t b bbbt e bt et b et e e ens 32
5.7 Yoo S 33
58 ReqUIreMENtS 0N the UDM ..ottt bbbttt e e bbbt ens 33
58.1 GENENTC FEOUITEIMENTS. ... eeteeteceieeteesteeste et eeteeeesseeste e teesteestesseesseesseesseeseaneeaseeaseesseenseeseenseesseessenssensennsennes 33
5.8.2 Subscriber privacy related requirementsto UDM and SIDF .........cccooevieii e 33
5.8a REQUITEMENIS ON AU SH ... ettt e s e s e s ae e aeeateeaeeeaeesse e se e teenteensesneesneesneesseanseensenns 33
5.9 COME NELWOIK SECUIITY ..veeuvieeeieeeieteesteestee e eestesseesteesaeesaeeaeenseesseeseesseesseenseenseeneesaeesseesaeesseenseenseensennsesnsessensnnns 33
591 TIUSE DOUNGEITES ...ttt e bbbt h et e b bt e b bt e b e e e e e e b e sb e ebe e st ene e e enre e 33
5.9.2 Requirements on service-based arChiteClUre..............oocv e 33
5921 Security Requirements for service registration, discovery and authorization .............cccoecveneenennne, 33

ETSI


https://standards.iteh.ai/catalog/standards/etsi/fa04fdc4-9849-4cf8-b0c1-14084ebdb8b3/etsi-ts-133-501-v16-19-0-2026-04
https://standards.iteh.ai/catalog/standards/etsi/fa04fdc4-9849-4cf8-b0c1-14084ebdb8b3/etsi-ts-133-501-v16-19-0-2026-04

3GPP TS 33.501 version 16.19.0 Release 16 4 ETSI TS 133 501 V16.19.0 (2026-04)

5922 NRF SECUIMTY FEOUITEIMENTS ...ttt sttt sttt ettt ettt se bt sb e se et beseeb e s b e st et e sae e ebesbennenen 34
59.23 NEF SECUIITY FEOUITEIMIENTS. .....ecueitieeteiteieteste ettt ettt sttt st e et e et se et b e e e ebese e e ebesae e ebesbennenens 34
5924 Requirements on the Service Communication ProXy (SCP) ........ccocerireirineine e 34
593 Reguirements for €2e core network iNterConNECtioN SECUMLY .......c.covrveerereererieenie e 34
5931 LT 07 PP 34
5.9.3.2 Requirements for Security Edge Protection Proxy (SEPP) .........cccceveeieene e 35
59.33 Protection Of @IFDULES..........ceii e et e e sr e sb e nnen 36
5.9.34 Requirements for IPUPS fUNCLIONGIITY .........ccoieeiieie ettt 36
5.10 Visibility and configUIrability ........ccveeeioe ettt e st ae e reene e enes 36
5.10.1 = o U 1YY= o1 PSP 36
5.10.2 SECUIitY CONFIGUIADITTTTY ....veeeeiiteieeeiete ettt b et b e b e b b nnenea 37
511 Requirements for algorithms, and algorithm SEleCHiON ... 37
5111 ALQOrTthM TAENTITIEr VBIUBS......c.eceieiecist bbbt 37
51111 Ciphering algorithm identifier VAIUES..........ccciiiiiiicec s 37
51112 Integrity algorithm identifier VBIUES. ..o e 37
511.2 Requirements for algorithim SEIECHION ..o e 37
5.12 RS s [ = 1 0 650 1] € SR 38
5.13 REQUITEMENTS ON NSSAAF ... ettt et e s e s aeeste e teeateaatesseesseesseeteensesneesneesaeesneanseensenns 38
6 Security procedures between UE and 5G netWOork fUNCLIONS.........cccoviieeieienere e 38
6.0 GBNENEL ...ttt b b h ek E R £ e R e R e R SR e R £ e A e ea £ e R e R e Ee AR e eb e e Reeh e e e e b e Rt ehe bt eneene e e enns 38
6.1 Primary authentication and KeY agrEEIMENT ..........ccuiiiiiriiieirere et 39
6.1.1 AUthentiCation fraMEWOTK ..ottt e e s ne e e e e 39
6.1.1.1 LT 07 | PO 39
6.1.1.2 N e =10 1S, LY PSR 39
6.1.1.3 Granularity of anchor key binding to Serving NEIWOTK............ccoiiiiicinieree s 40
6.1.1.4 Construction of the Serving NEtWOrK NAIME...........cccioieiieir e seees 40
6.1.14.1 SErVING NEIWOIK NAIME......ciiiie ettt et e e s e steeste e teeteenaesneesreesneenseenseans 40
6.1.1.4.2 Construction of the serving network name by the UE............ccooor i 40
6.1.1.4.3 Construction of the serving network name by the SEAF ... 40
6.1.2 Initiation of authentication and selection of authentication Method ...............coceoeiininiinnneeee 41
6.1.3 AUhentiCation PrOCEAUIES ..........ueeiieieeees et e e s see st ste et e et e e ae s et e e steesseetesntesaeesneesseensesnseensessenssensaens 42
6.1.3.1 Authentication procedure for EAP-AK A’ ...t 42
6.1.3.2 Authentication Procedure fOr 5G AKA ... bbbt 44
6.1.3.2.0 ST N NPT 44
6.1.3.2.1 RV 0o O STRPSPRSN 46
6.1.3.2.2 RES* verification failurein SEAF or AUSF OF BOth .........coeiiiiiie e 46
6.1.3.3 Synchronization faillure or MAC FAIUME ..o 47
6.1.3.3.1 Synchronization failure or MAC fallure iNUSIM ........cooiiiiiciccecece e 47
6.1.3.3.2 Synchronization failure recovery in HOme NEtWOrK ..........cccooovioieeniesiesee e 47
6.1.4 Linking increased home control to subsequent ProCEAUIES .........ooue e ieeie e 47
6.1.4.1 FNEFOOUCTION ...t e b e e b a et e e s et bt bt eh e e ae e s et e st e e e b e seeebesaeebe e e e e es 47
6.1.4.1a Linking authentication confirmation to Nudm_UECM _ Registration procedure from AMF................ 48
6.1.4.2 Guidance on linking authentication confirmation to Nudm_UECM _Registration procedure from

N A TP O PP PTPPP 49
6.2 Key hierarchy, key derivation, and distribution SCEME ..........ccceiiiiiiiic s 50
6.2.1 KBY NIEIAICIY ...ttt b e et b e et b et a e b s et b et et bt e b e 50
6.2.2 Key derivation and distribUtion SChEIME...........oiiiiiii e b 52
6.221 KEYS TN NEEWOTK ENEITIES. .....cveieeeiiteieeiiete ettt et b e et b e et b e et e e b b e b b nnenea 52
6.2.2.2 L T 111 1SS 54
6.2.3 Handling Of USEr-relaled KEYS........covi ittt ettt teete e e sneeenes 55
6.2.3.1 L Y= 1 o S 55
6.2.3.2 [ YT =11 o= o] o SR 55
6.2.3.3 LY L= (- S 56
6.3 SECUITY CONMEEXES ....veuveeeeieteesteetee e eeseesteeseeeste e seeseesseesseesseenseesseasteaseesseesseeseesseaneesaeesaeesseenseanseensenneennennsensrens 57
6.3.1 Distribution Of SECUNTY CONTEXES. ... ...ccuiiieiitirieesiereett sttt sttt b e sb e b 57
6.3.1.1 LT 07 | PO 57
6.3.1.2 Distribution of subscriber identities and security data within one 5G serving network domain........... 57
6.3.1.3 Distribution of subscriber identities and security data between 5G serving network domains............. 57
6.3.1.4 Distribution of subscriber identities and security data between 5G and EPS serving network

o (o0 PSRRI 57
6.3.2 Multiple registrations in same or different serving NEIWOIKS ........coocveieeieereeseeece e 58

ETSI


https://standards.iteh.ai/catalog/standards/etsi/fa04fdc4-9849-4cf8-b0c1-14084ebdb8b3/etsi-ts-133-501-v16-19-0-2026-04
https://standards.iteh.ai/catalog/standards/etsi/fa04fdc4-9849-4cf8-b0c1-14084ebdb8b3/etsi-ts-133-501-v16-19-0-2026-04

3GPP TS 33.501 version 16.19.0 Release 16 5 ETSI TS 133 501 V16.19.0 (2026-04)

6.3.2.0
6.3.21
6.3.2.2
6.4
6.4.1
6.4.2
6.4.2.1
6.4.2.2
6.4.3
6.4.3.0
6.43.1
6.4.3.2
6.4.3.3
6.4.4
6.4.4.0
6.44.1
6.4.4.2
6.4.5
6.4.6
6.4.7
6.5
6.5.1
6.5.2
6.5.3
6.6
6.6.1
6.6.2
6.6.3
6.6.4
6.7
6.7.1
6.7.1.1
6.7.1.2
6.7.2
6.7.3
6.7.3.0
6.7.3.1
6.7.3.2
6.7.3.3
6.7.34
6.7.3.5
6.7.3.6
6.7.4
6.8
6.8.1
6.8.1.1
6.8.1.1.0
6.8.1.1.1
6.8.1.1.2
6.8.11.21
6.8.1.1.2.2
6.8.1.1.2.3
6.8.1.1.24
6.8.1.2
6.8.1.2.0
6.8.1.2.1
6.8.1.2.2
6.8.1.2.3
6.8.1.2.4
6.8.1.3
6.8.2
6.8.2.1

LT 07 S SRRRUSRR 58
Multiple registrations in different PLIMNS. ......ccooiiiireeeseeeese e 58
Multiple registrations in the SAME PLIMN ........coiiiiiieeeseeete e 58
NAS SECUITY MECNBNISITIS......c.eiueitirieieetesteiet sttt ettt b et b et eb e s bt e et e bt s et bt s e e bt st eneeb e e e e ens 59
(€71 PR 59
Security for multiple NAS CONNECLIONS .........cciieiiciecies et et e e e reeneeneeenes 59
Multiple active NAS connections with different PLMNS.........ccccoviiiiie s 59
Multiple active NAS connections in the same PLMN's serving NEtWOIK .........cccoeeveveeviieieecesenseenen, 59
NAS INteGrity MECNANISIMS ........eee ettt e st e e te e be e teeteennesneennes 60
GBNETEL ...ttt b bbb h e e R eE R R e Re et e e e e e e e beeR e beeheebe e e nnennen 60
NAS input parameters to integrity algorithm..........ooceiiiiin e 60
NAS INEEGIITY BCHIVALION .....ceeitiiceiieeet ettt b et r et eb e e ne b b snenens 61
NAS integrity failure NaNAITNG.........cooiiii bbb 61
NAS confidentiality MEChANISIMS ..ot bbb 61
LT 07 SRR 61
NAS input parameters to confidentiality @ gorithim ............ccoooriiiiiine e 61
NAS confidentiality @CtIVALION..........cocieiiei ettt e st te e sraesnaesreeneees 61
Handling Of NAS COUNTS....c.uiiiieit ettt e e st ste e sae e e e st e sse e aeenteentessaessaesteenseensesneesneesnes 61
Protection Of initial NAS MESSAQE.......c.iiciiieeieste e ee et e s ae e e ste e teeee e e s re e te e te e te e teeteennesneesnes 62
Security aspPeCtS Of SMS OVEr INAS ... .ot e e be e te s e eaeeste e beeteeneesneesnes 63
R O = ol U Y 111 o 7= 0 T 63
RRC integrity MECNANISIMS.........eoiiee ettt sae et ae e ste e raesraeste e be e teeteeneenneennes 63
RRC confidentiality MEChaNISIMS ..ot e 64
RRC UE capability transfer ProCRAUIE ..ottt 64
UP SECUNTY MECHANISIMIS ...ttt bbbt bbb et b et eb e b 64
UP SECUIEY POLTCY ...ttt ettt b e et b et b et h e b e bt b e et b e s e et eb e b et b bt 64
UP security activation MECNANISIM. .......ciuiiiiieieie ettt ettt st eb e 65
UP confidentiality MECHANISIMIS .......c.ciiiiiriiiite ittt b e ettt sn et nb e 66
UP iNtegrity MECNANISITIS. ... .eiieeiieeiie et eeeete ettt e ee s e te et e saesseesaeesae e seenneeaeeeneanseesteesseeseeseeneenneennns 66
Security algorithm selection, key establishment and security mode command procedure...........cccceeeerveenen. 67
Procedures for NAS algorithm SEIECHION ........c.eoiieiieiceee et 67
Initial NAS security context estalbliShMeNt .............cvov e 67
AME changelll. QO GLIMONI. IrOM. . SIDNAAYOC ITON. Dl e, 67
NAS security mode COMMAaNd PrOCEAUNE ..........oiueuiriirieieie ettt sre et be st b et b et sb e e b e 67
Procedures for AS algorithm SEIECHION .........ciuiiiiiice e 69
Initial AS security context esStabliShMENt ..o 69

D =00 (0 S 69

[N D2 572 T o (01 SRS 69
Intra-gNB-CU handover/intra-ng-eNB handOVEr ............ccoiriiiiniiieese e 70
Transitions from RRC_INACTIVE to RRC_CONNECTED StAES .......ccccvvverieinieireneesesie e 70
RNA UPAELE PrOCEAUIE........c.eeeeieeeieeeiesee e st e st rte et e st e st e te e e e e eteeneessaesaeesseesseenseenseensesseesseesseessnns 70
Algorithm negotiation for unauthenticated UESIN LSM .......cccccveieiieiierie e 70
AS security mode COmMMEAN PrOCEAUIE ...........evueieeieereesteeteeeeereesteesteesteeteseesaesreesseesseeseenseesaessaesseesses 71
Security handling iN StAtE trANSITIONS..........cicveiieiiese e ee e e e sreer e eae e s e ese e seenteeseeeneesnaesreas 72
Key handling at connection and registration state tranSitioNS...........ccvecuveceereeseeseere e 72
Key handling at transitions between RM-DEREGISTERED and RM-REGISTERED dtates.............. 72
(T 01 | USRS 72
Transition from RM-REGISTERED to RM-DEREGISTERED ..........ccccoooiiiiineneieeeeeeeee e 72
Transition from RM-DEREGISTERED t0 RM-REGISTERED .........ccccooiiiiivinereeeeeeeee e 73

LC T 01 PP PRRRSRSN 73

Full native 5G NAS security context available...........cccooeiiieniineeee e 74

Full native 5G NAS security context not available..........ccocvvee e 74

UE registration over a second accesstypeto the same AMF ... icv e 75

Key handling at transitions between CM-IDLE and CM-CONNECTED states........ccccoevvecievenseeeeen. 75
GBNETEL ...t h e bR bR e R e a e et b e te bt ebeeheehe e e e e nnen 75
Transition from CM-IDLE t0 CM-CONNECTED.........ccceoiiiieiireneneeeeeee e e 75
Establishment of keys for cryptographically protected radio bearersin 3GPP access.................... 76
Establishment of keys for cryptographically protected traffic in non-3GPP access.........ccccoveenvee. 76
Transition from CM-CONNECTED t0 CM-=IDLE..........ccoiiiieieeeeeee e 77

Key handling for the Registration procedure when registered in NG-RAN..........cccoooniiininnincnnene. 77
Security handling @t RRC St traNSITIONS ..........ccciiriiiriirieeriesieest e 78
Security handling at transitions between RRC_INACTIVE and RRC_CONNECTED ¢tates.............. 78

ETSI


https://standards.iteh.ai/catalog/standards/etsi/fa04fdc4-9849-4cf8-b0c1-14084ebdb8b3/etsi-ts-133-501-v16-19-0-2026-04
https://standards.iteh.ai/catalog/standards/etsi/fa04fdc4-9849-4cf8-b0c1-14084ebdb8b3/etsi-ts-133-501-v16-19-0-2026-04

3GPP TS 33.501 version 16.19.0 Release 16 6 ETSI TS 133 501 V16.19.0 (2026-04)

6.8.21.1 (7 01 U PTSRRSRSN 78
6.8.2.1.2 State transition from RRC_CONNECTED t0 RRC_INACTIVE.......cooioiieeereneeeeeeeeeeie s 78
6.8.2.1.3 State transition from RRC_INACTIVE to RRC_CONNECTED to anew gNB/ng-eNB................ 78
6.8.2.14 State transition from RRC_INACTIVE to RRC_CONNECTED to the same gNB/ng-eNB .......... 80
6.8.2.2 Key handling during mobility in RRC_INACTIVE SLAE........cccoireiririeereneeesie e 80
6.8.2.2.1 LCT= 1T - TSP T PSR TPS 80
6.8.2.2.2 RAN-based notification area update to anew gNB/NG-eNB ..........cccoovecieicieeeeseecee e 80
6.8.2.2.3 RAN-based notification area update to the same gNB/NG-ENB ........c.cccovvivieveecienee e 80
6.9 Security handling iN MODIHTITY .....ecveie e e re e ae e e nte e e e enaesraesreas 8l
6.9.1 Y o Lo PP SUS PSSP 81
6.9.2 Key handling iN NANAOVE ..ot ettt bbb 81
6.9.2.1 LT 07 SRRSO 81
6.9.2.1.1 AACCESS SETAEUMN. ...ttt ettt e ettt e et e st e e e ane e st e e e ase e e ke e e neeebeeeneeeabeeeaneeeaneeenneenns 8l
6.9.2.1.2 NON GCCESS SIFBLUMN ..ottt ettt ettt s ae e sae e e s ab e e san e e sareesaseesabeesaneebeeennneesnneenneeesn 82
6.9.2.2 Key derivations for context modifiCation ProCEAUIE.............cceiiiirererereree et 82
6.9.2.3 Key derivations during NANGOVE ............coiiiiiiiieeneete sttt st s eb e seene 83
6.9.2.3.1 Intra-gNB-CU handover and intra-ng-eNB handover ............ccccoevieiieiieiece e 83
6.9.2.3.2 XINENBNOOVEY ...ttt r et n et r e r e 83
6.9.2.3.3 NZ-HEBNMOOVES .....oeeceiieeceerieee et nn b e et a et nn e e n e n e nenn e ens 84
6.9.2.34 UE NBNAITING ...ttt et ne e nn e n e n e n e n e nn e 85
6.9.3 Key handling in mobility regiStration UPaLe ...........cccuerieieeierie e ee ettt 86
6.9.4 KEY-Change-0N-the-flY ..ottt e s et e e be e teeteeeeeneennes 88
6.94.1 LT 07 SRS 88
6.9.4.2 NAS KEY FE-KEYING. ...e ettt sttt sttt b et b e et b e e et et e s e e e b e sb et se e e ebesbe e ebesbenneneas 88
6.9.4.3 NAS KEY FEFTESN. ...ttt bbb b e b bttt b e e eb e s b et et e s b e e b e sbenneneas 88
6.9.4.4 ASKEY FEKEYING ..ottt b et b e e bbb e bbb et b et b n e 89
6.9.4.5 ASKEY TEFFESN....cee bbbt b e 89
6.9.5 Rules on concurrent running of SECUFtY ProCEAUIES..........ccceirierieeriereeie et 90
6.9.5.1 Rulesrelated to AS and NAS security context SynchroniZation .............ccccveceeeveeseeseeseesieseseeeseeneens 90
6.9.5.2 Rulesrelated to parallel NAS CONNECLIONS.........cciiiiieieeieee et esaae e neees 90
6.9.6 Security handling in registration with AMF reallocation viadirect NAS reroute...........ccoeveeveceeveenieenens 90
6.10 DUBI CONMNECLIVITY ..o seese ettt e st e st e e st e et e e e e eaeeese e seenteenteentesssesseenseensesneesneesneesseensannseans 91
6.10.1 Introduction...TLALL. QOCILIMAOANIIrOM. . SIaNOArOC. ITON. Dl e 91
6.10.1.1 LT 01 P RRRSUSR 91
6.10.1.2 Dual Connectivity protocol architecture for MR-DC With 5GC..........ccccciiiniininceies e 91
6.10.2 Security mechanisms and ProCedureS fOr DC ..ot besreseenen 92
6.10.2.1 SN Addition or MOAIfiCALION. ......cciieie ettt sne s e e eneeneens 92
6.10.2.2 Secondary NOUE KEY UPUELE........c..ciiiieiiriieeieriiree ettt bbb 93
6.10.2.2.1 LCTS 0T o= TSP TSR T PSRRI 93
6.10.2.2.2 IMIN TNITTBEEO ...t e e e e r e n e nn e nr e nns 93
6.10.2.2.3 S N T o = o OSSP S TSR TPS 93
6.10.2.3 SN rel@ase and ChaNQE ........cooi e et eeeeesaeete et enaenneesreennees 94
6.10.3 Establishing the security context between the UE and SN .........ccooiviiiei e 94
6.10.3.1 SN COUNEEr MEINTENANCE. .......cueireeeeerrereeierreseeie sttt e st sr e sr e sresr e s sreseerenresenrenne e nrenrenennis 94
6.10.3.2 DENVALION OF KEYS......eiceeeceieeie ettt te et e e ee s e e s aeesaeeteenteenteeneesnaesneesnnes 94
6.10.3.3 Negotiation of security @gorithms...........ccoiiiiii e 94
6.10.4 Protection of traffic between UE @nd SN .........ooi it neen 95
6.10.5 [ P20 (00 e oo (U] PSRN 96
6.10.6 Signalling procedure for PDCP COUNT ChECK.........oiiiiiiiiiiicseece et 96
6.10.7 R0 1INK FIHUIE FECOVETY .....oveieeite ettt st b e et 96
6.11 Security handling for RRC connection re-establishment procedure............ccooveereneinencienenese e 96
6.12 ST oS o T o o g T (= (T L= ol AV oy RSSO 98
6.12.1 Subscription permManent iIdENtIfIEr..........c.ccverieiiee e s e e nreereens 98
6.12.2 Subscription CONCEAlE IHENTITIEN .........i e ee e sreesreenseenreens 98
6.12.3 SubsCription teMPOrary IENLITIEY ........ccveieeece et ae e e saeesreenseenreens 99
6.12.4 Subscription identifiCation PrOCEAUIE..........ceeciiereee et e st e et e e teereeneeneeenes 100
6.12.5 Subscription identifier de-concealing fUNCLioN (SIDF) ........cviiiiiiirereeereee e 100
6.13 Signalling procedure for PDCP COUNT ChECK .......c.uiuiiiiiiieiriiiesiee st 100
6.14 Steering of roaming SECUrity MECHANISIM ........coiiiiiiiicr bbb 101
6.14.1 L1 PPN 101
6.14.2 SECUIMTY MECHANISIMS ...ttt b et b e et b e bbb e bt bt et b e b e b b 102
6.14.2.1 Procedure for steering of UE in VPLMN during registration ...........coeovereineneieneneese e 102

ETSI


https://standards.iteh.ai/catalog/standards/etsi/fa04fdc4-9849-4cf8-b0c1-14084ebdb8b3/etsi-ts-133-501-v16-19-0-2026-04
https://standards.iteh.ai/catalog/standards/etsi/fa04fdc4-9849-4cf8-b0c1-14084ebdb8b3/etsi-ts-133-501-v16-19-0-2026-04

3GPP TS 33.501 version 16.19.0 Release 16 7 ETSI TS 133 501 V16.19.0 (2026-04)

6.14.2.2 Procedure for steering of UE in VPLMN or HPLMN after registration ...........ccooceeeevennenenencnieens 103
6.14.2.3 SOR COUNLET ...ttt ettt ettt e te s ee st e sae e sae e bt e beemeeeaseeaeesseesaeeseeensesmnesanesaeasseanbeantenns 105
6.15 UE parameters update via UDM control plane procedure security mechanism...........coceveneenencneneennes 105
6.15.1 LT 1 PPN 105
6.15.2 SECUIMTY MECHANISIMS ...ttt ettt et b et b e et e b e e bt bt be b e et b e b e e b e b 106
6.15.2.1 Procedure for UE ParameterS UPAELe ........ccuvevveiieiecie ettt st see e 106
6.15.2.2 UE Parameters UpPdate COUNLEY .........cccveiieie e e etiestees e e ste e e s e e sae e enaessaesnaesneesnesnseensesneesnes 107
6.16 Security handling iN CaIUIAN TOT ......oo it et e e e re e re e reenteeeeeneeanes 108
6.16.1 Security handling in Control Plane CIOT 5GS Optimization...........cccccvvceerieneenieeeee e see e 108
6.16.1.1 Security procedures for Small Data Transfer in Control Plane CloT 5GS Optimisation.................... 108
6.16.1.2 Security procedures for RRCConnectionRe-establishment Procedure in Control Plane CloT 5GS

100111 10112 [ ] FEU OO U P TR PT PR PTUPTPUSTPPPRTON 108
6.16.2.1 LCTc 0T TSRS 109
6.16.2.2 CONNECEION SUSPENG......ctieeiiitereeieete ettt ettt b e b e bt b e e e bt sb e seeb e e b e se e s e eb e e eb e s b e e ebesbeneeneas 109
6.16.2.3 Connection Resume in CM-IDLE with Suspend to anew Ng-eNB ... 109
6.16.2.4 Connection Resume in CM-IDLE with Suspend to the sameng-eNB...........cccooveiineinincneneens 111
6.16.3 Protection of Non-I1P Data Delivery (NIDD) iNterfaCes.........covvveieeceiie s see e sie e see e e 111
6.16.4 Security handling in NAS based redirection from 5GSto EPS.........ccoo v 111
7 Security for non-3GPP access to the 5G COre NELWOTK ...........cceivereiieiinininerese s 112
7.1 GENMETAL ...ttt E R R R R R R R AR R R Rt Rt R bt r R e rene s 112
7.1a Determining trust relationship iNthe UE...........oo s 112
7.2 SECUITY PIOCEAUIES ... ettt ettt bbbt e et b bbb e bt b e e st e b e e e bt e b e s et e b e e e bt e b e b e st e b e b et ebe b e 112
721 Authentication for Untrusted NON-3GPP ACCESS.......cc.oiii it s neas 112
7A  Security for trusted non-3GPP access to the 5G Core NEtWOrK..........ccviveveieece i 115
7A.1 GENETA ...ttt R R R R R R R e R R R R R R R R e R Rt e R R r s 115
TA.2 SECUNTY PrOCEOUIES......c.tieuteeeteeteesteestee e e e s eeseesaeesaeesteesteeseeeseesseeseesteansesneesseesaeeseenseanseansenseesseesseenseenseaneennes 116
7A.2.1 Authentication for trusted NON-3GPP 8CCESS .........cccoiiiiriiireie e st 116
TA.2.2 WVojc=8t 8 B o N B B Swelt  H .58 RS B3B8 B BBl BB .. 119
7A.2.3 Key hierarchy for trusted NON-3GPP GCCESS .........ciiiiiereeiieieeeseesee e es e e steetesrae e e sreesaeenseeaesaeenseeseens 119
TA.24 Authentication for devices that do not support 5GC NAS over WLAN 8CCESS........covirrererieenerieeenes 119
7B Security for wireline access to the 5G COre NEWOIK ..........cccveieieiiiii et 122
7B.1 LT 0T PR 122
7B.2 AUhENICALTION FOr SG-RG ..ottt e bt bt a e h et e e e et e b bt sbe e e enneseenes 122
7B.3 AUhentiCation FOr FIN-RG.........coi it b bbb bbbt ae e e e 124
7B.4 Authentication for UE behind 5G-RG and FN-RG ...........cccoiiiiiiieieeeee e 126
7B.5 Subscriber Privacy fOr WIr€liNE @CCESS .......ccviuiieiceesie e se ettt ae e e st et e et e s e sraesteesteenreeneeneeenes 126
7B.6 Subscriber privacy for NSCW over trusted WLAN GCCESS.......cceiereeierienie ettt et sne s eeee e 126
8 SECUNLY OF INEEIWOIKING. ...ttt b bt e e ae st b b nr e n e 126
8.1 LT 0T USRS 126
8.2 Registration procedure for mobility from EPS t0 5GS OVEr N26...........ccciiienerieinierieese e 127
8.3 Handover procedure from 5GSt0 EPS OVEr N2B...........ccoiiriiiiirieieiereeieie st er e neeneas 128
8.31 (€1 07 - TSP U TSSO ST PSP PURSPTRSTPRON 128
832 PIOCEAUIE......ceee e bbb et bbbt e h e e st e ee s et bt s et eh e e ae e e e neeebeebesbeene e e et nes 128
8.4 Handover from EPS 10 5GS OVEN N2B.........ccoiiiieiirieieieierie sttt se b sre st enee e nas 131
8.4.1 (C1c 07 - OSSO T TSSO P TSP PUR S PTRSTPRON 131
84.2 PIOCEAUIE.......ceeee e bbbttt bt he bt e he et e e e se e bt see e bt e ae e e e nbeebenbesaeene e e enne e 132
8.5 Idle mode mobility from 5GS t0 EPS OVEr N26..........cccveiiieieeeieieseeseete ettt s sse s e raesnees 134
851 L7 1 PP RRRRN 134
8.5.2 QLI A U (0000 [ SRR 135
8.6 MapPING Of SECUNTY CONEEXES ......eviueetirteeeterteiet ettt st se et sb bbb se b s b e e bt s b e neebesb e e ebesbe e ebesbeneenea 136
8.6.1 Mapping of a5G security context to an EPS SECUrity CONLEXL.........cueieiererineie e 136
8.6.2 Mapping of an EPS security context t0 a5G SECUrity CONEEXL.........ccueruirierererene e 136
8.7 Interworking without N26 interface in single-registration MOUE ..........c.cocveveeveereccee e 137
9 Security procedures for non-service based iNErfaCesS ... 137
9.1 GENMETAL ...ttt E R R R R R R R AR R R Rt Rt R bt r R e rene s 137
9.11 USE OF NDIS/IP ...ttt et bbb bbb bbbt n et nenn et nn e 137
912 IMPlEMENEALTiON FEQUITEIMENTS .......itieeetirteeetert ettt b ettt b et b et b e n e nb e ne e 137
9.1.3 (@015 wl0 0 Lo (= = o 'SP 137
9.2 Security mechanisms for the N2 INEEITACE. .......c.ciiiii e 137

ETSI


https://standards.iteh.ai/catalog/standards/etsi/fa04fdc4-9849-4cf8-b0c1-14084ebdb8b3/etsi-ts-133-501-v16-19-0-2026-04
https://standards.iteh.ai/catalog/standards/etsi/fa04fdc4-9849-4cf8-b0c1-14084ebdb8b3/etsi-ts-133-501-v16-19-0-2026-04

3GPP TS 33.501 version 16.19.0 Release 16 8 ETSI TS 133 501 V16.19.0 (2026-04)

9.3 Security requirements and ProCedUreS ON NSB........c.oiiiiiiire bbb 138
9.4 Security mechanisms for the XN iNErfaCe........coiieiiie e 138
9.5 Interfaces based 0N DIAMETER OF GTP....c..oiiiiiiee ettt st ne s 139
9.5.1 RV o o TR SRUSRR 139
9.6 RV oo OSSR 139
9.7 RV oo OSSR 139
9.8 Security mechanisms for protection of the gNB internal interfaces..........cccoovecveievievieseece e 139
9.8.1 (CT= 0T - PSSP 139
9.8.2 Security mechaniSmS for the FL INTEITACE. .......ccveiieice e 139
9.8.3 Security mechanisSms for the EL INTEIfaCe........ccveiieiiiie et 140
99 Security mechanisms for non-SBA interfacesinternal to the 5GC and between PLMNS.........cccocceveiiinneene 140
9.10 Security mechanisms for the interface between W-5GAN and 5GC .........ccooviiienirienere e 140
10  Security aspects of IMS emergency Session handling.........ccoeoeeeerninenene e 141
101 LT 0T SRR 141
10.2 Security procedures and their @opliCaDIHITY ........cceevieii e s 141
10.2.1 Authenticated IMS EMErgeNCY SESSIONS......ccueieeiieiierieeeeeeeseesteesteetesssessaesseesseesseessessssssesssesseessesssenns 141
10.2.1.1 (€T 0T - TSRS 141
10.2.1.2 UE in RM-DEREGISTERED state requests a PDU Session for IMS Emergency Services................ 141
10.2.1.3 UE in RM-REGISTERED state requests a PDU Session for IMS Emergency services........c.ooeu..... 141
10.2.2 Unauthenticated IMS EMErgENCY SESSIONS ......cccvevieieeieereeiteeeeseeseesteeaeseesseesseessessesesssesssessseensesssenns 142
10.2.2.1 LT 0T R 142
10.2.2.2 UE sets up an IMS Emergency session with emergency registration ..........cccceceveerenenesenencneneens 143
10.2.2.3 Key generation for Unauthenticated IMS EMErgenCy SESSIONS........c.ccvrueeeerieneresienesiesieesiesie e 144
10.2.2.3.1 LT 1 144
10.2.2.3.2 [ = 110 (01 PR 144
11 Security procedures between UE and external data networks viathe 5G Network ............cccveeenenee. 145
111 EAP based secondary authentication by an external DN-AAA SEIVEN ........ccciieiiiienieeiiese e eseesseesseesseenees 145
1111 LC = 0T - O SO SO O SO SO PP P PSR 145
11.1.2 F N 110 0= o) o TSP 146
1113 LS AN 140 T= o1 o= (o) o S 149
1114 Secondary authentication and authorization FEVOCALTION............ccciririeireieereee e 150
12 Security aspects of Network Exposure FUNCLION (NEF) ... 150
121 LT o1 - OSSR 150
12.2 MUEUBL BUENENTICELION ...ttt b st ae e b b se bbb e e e e e e b e s b e ebesae e s e e e e e nes 150
123 Protection of the NEF — AF INEEITACE. .......coi i e e 150
12.4 Authorization of Application FUNCLION S TEOUESES..........cieeieeieeieeiesteesieesteeesreesee e e teeaesaesreesneesseenseeseens 151
125 IS o] oo A (o] O AN o 151
13 Service Based INErfaCeS (SBI) ..ottt sttt e st st nneeeeseeenes 151
131 Protection at the NEtWOrk OF traNSPOIT TAYEN .........ccciiireirieeeerere et 151
13.1.0 LT 1 PPN 151
1311 TLS protection between NF @nd SEPP ... e 151
13.1.1.0 (€T 0T - TSRS 151
13111 TLS protection based on telescopic FQDN and wildcard certificate ........cccoovevveevreneeseeseeceseeen, 151
13.1.1.2 TLS protection based on 3gpp-Shi-Target-apiRoot HTTP header ..........cccovoeveeveececceeeee e, 152
13.1.2 Protection DEWEEN SEPPS. ... e 152
13.2 Application layer security 0N the N32 INTErfaCe......ccviie e 153
13.2.1 (=0T - OSSPSR 153
13.2.2 N32-C CONNECLION DEEWEEN SEPPS.........ooiiee ettt st e e se e besaesne e e eneeee 154
13221 LT 0T R 154
13222 Procedure for Key agreement and Parameter eXChange..........c.ooveerereeneneeeneneee e e 155
13.2.2.3 Procedure for error detection and handling in SEPP.........coioiiiiireee e 155
13.2.24 NG 722 0T (= RS 156
13.2.2.4.0 N7 B o= £SO S R 156
13.2.24.1 N R ol g1 L= B 1 2SS 156
13.2.2.4.2 N32-f PEEN INFOIMELION........eciiciece et et e e s esreeteeneeeneesnaesraesreas 157
13.2.2.4.3 NSB2-F SECUNTY COMEEXE ...ueiuiieieeii ettt sttt et e e e e e st e e te e aesneesseesseenteenseeneennaenraennens 157
13.2244 N32-f CONLEXE INFOIMBLTON ... ecueeeeierie e sb e nn s 157
13.2.3 Protection policies for N32 application layer SOIULION..........ccvevuieeeeiesieseese e 157
13231 Overview Of ProteCtion POLICIES.........cieirerieiriereeert ettt b e et e e b sresneneas 157

ETSI


https://standards.iteh.ai/catalog/standards/etsi/fa04fdc4-9849-4cf8-b0c1-14084ebdb8b3/etsi-ts-133-501-v16-19-0-2026-04
https://standards.iteh.ai/catalog/standards/etsi/fa04fdc4-9849-4cf8-b0c1-14084ebdb8b3/etsi-ts-133-501-v16-19-0-2026-04

3GPP TS 33.501 version 16.19.0 Release 16 9 ETSI TS 133 501 V16.19.0 (2026-04)

13.23.2 Data-type eNCrYPLioN POIICY .....c.eivereeuirieeeeeriese ettt sttt sttt st be et b e b b et b e et b b 158
13.23.3 NF API data-type placement MapPING .......coeoeeererererereee ettt 158
13.234 M OTITICALION POIICY ...ttt ettt e b et et b e st b bt b e et sb et et b b 158
13.235 Provisioning of the poliCieS in the SEPP.........ccii e 159
13.2.3.6 Precedence of POliCIES INThE SEPP.......c..cci i 159
13.24 N32-f cONNECEioN DEIWEEN SEPPS ......c..oiiee e 160
13.24.1 (€T o1 - PPN 160
13.24.2 Overall Message payload structure for message reformatting at SEPP...........cccocovvevvecvcceciecieies 160
13.24.3 Message reformatting in SeNdiNg SEPP .........ccv o 161
13.24.3.1 (o7 e 0] g1 0 1Y ) =t A 161
1324311 ClearTEXtENCAPSUIAEEAM ESSAGE .........cueevereeeeee ettt bbb 161
13.24.3.1.2 [11S =T 1= = SRR ST R RRPRRRR PR 161
13.24.32 dataTol ntegrityProteCtANACIPREN ........ciiieeee e 162
13.244 Protection using JSON Web ENCryption (JWE).........coeoriieireneeee e 162
13.24.4.0 L= 0T - TSRS 162
13.244.1 N32-F KEY NIEIArCHY ...ttt 162
13.24.5 Message MOdifiCaiONS TN TPX .......oiiiiie et e e te e reeneeneeenes 163
13.245.1 ModifiedDataT Ol NLEGIILYPIrOIECT.........cccue ettt esraesraesneas 163
13.2.4.5.2 VKoo [N o= 1T 0] 11 o)V I USSR 164
13.2.4.6 Protecting IPX modifications using JSON Web Signature (JWS) ........ccceeeeveeveeieniesie e 164
13.2.4.7 Message verification by the reCeiVing SEPP..........ccooiie e 165
13.24.8 PIOCERAUIE ...ttt b b ettt e bt s bt b e e e e a s e e e e b e e b e e bt eb e e st e ae e e e sbenbesaeene e e et nes 165
13.249 JOSE PIOFII@... ettt bbb b bbb e bbb 168
133 Authentication and StatiC aUtNOIZAEION ............ooiiiieie e b e e eaeesaeesaeas 168
13.3.0 SEALIC AUENOTTZBLION ...ttt ettt et be st s sae e saeebe e s e sbeeabeenbeenbeenteesaesreesanas 168
1331 Authentication and authorization between network functions and NRF ..., 168
13311 DireCt COMMIUNICALION........eiiiie ettt st ste e ebe e e e eaeeebeesbe e beenbeenbesbeebeeseenseenneanns 168
133.1.2 INAIrECt COMMUNICAEION ...ttt ettt et et e s s esbe e sbeesbeebesaseeaeesbeenreeneeennesaeesanas 168
13.3.1.3 Authorization of discovery request and error handling..........ccccveeveieenieeiie s e 169
13.3.2 Authentication and authorization between Network fUNCLIONS..........ccooiiiiiiiiiece e 169
13321 DireCt COMMUINICEEION ..ottt sttt ettt be st e e et se e eb s bt e se e e e e e beseese e besneene e e eneenes 169
13.3.2.2 INGIFECT COMMIUNICALION ...ttt bbbt b b bttt sr et e b sresbesneene e e eneas 169
13.3.2.3 Inter-PLMN NF t0 NF COMMUNICALION.........eiuiiieiiiie ittt et et st sre e eae e 170
13.3.24 ErTOr NANGIING ...t b et st b et b e et b e et b bbb 170
13.3.3 Authentication and authorization between SEPP and network functions............ccccoovevevveniniecenenenn, 170
13.34 Authentication and authorization DEtWEEN SEPPS.........coi i 170
13.36 Authentication and authorization between SCP and network functions.............ccoceeeeieeenenence v 171
13.3.7 Authentication and authorization DEWEEN SCPS.........ooi i e 171
13.38 Client credentials assertion based authentiCation.............ccocveieierire i 171
13.3.8.1 LC T o1 - TSRS 171
13.3.8.2 Client CredentialS SSEITION ..ottt bbb e b s aeese e e e e e 171
13.3.8.3 Verification of Client credentialS @SSErtioN ...........ooiiiiereririee e 172
134 AULNOIiZatiON Of N SEIVICE GCCESS. ... .cueeueeuieitiiesie sttt ettt sb ettt se et bbbt et s e e e et e b seesbesaeeneennenees 172
1341 OAuth 2.0 based authorization of Network FUNCLion SErviCe 8CCESS.........covrireeeereeerie e 172
13.4.1.0 (€T 0T - TSRS 172
134.1.1 Service access authorization Withinthe PLIMNL..........cooi et 173
134.1.1.1 (@ AN 0 11 g 2 O o L= SRR 173
134112 SEIVICE REQUESE PIrOCESS.......o.ecuitiieiiete sttt b ettt e et b bbb e 173
134.1.1A Service access authorization in iNtercoONNECt SCENANOS........ccvrireieeereeee e 176
134.1.2 Service access authorization iN roaming SCENAINOS ........cciereeririeererieee sttt e b e neenens 176
134.1.2.1 (@ AN 0 11 g 2 O o L= SRR 176
13.4.1.2.2 SErVICE REQUESE PrOCESS......cciuiiiueeiteeteete et stiesteestee s e e ste e teseesseesseasseasseenseesteeseessensaeenseensesnsesnennnes 177
134.1.3 Service access authorization in indirect commuNiCation SCENAINOS........ccveierverierire e 180
134.1.31 Authorization for indirect communication without delegated discovery procedure...................... 180
1341311 With mutual authentication between NF Service Consumer and NRF at the transport layer ..180
13.4.1.31.2 Without mutual authentication between NF and NRF at the transport layer ............ccceveeeeee. 182
134.1.32 Authorization for indirect communication with delegated discovery procedure............ccoceeerueneee. 183
135 Security capability negotiation DEIWEEN SEPPS............coii e 184
14 SECUNLY FElatO SEIVICES. ... cccti ettt ettt s b e e et e s be e e e s tesaeestesteentetesreeneenresananes 185
141 SErVICES Providad DY AUSE ... bbb bbbt b b 185
1411 (€= 0T o OSSPSR 185

ETSI


https://standards.iteh.ai/catalog/standards/etsi/fa04fdc4-9849-4cf8-b0c1-14084ebdb8b3/etsi-ts-133-501-v16-19-0-2026-04
https://standards.iteh.ai/catalog/standards/etsi/fa04fdc4-9849-4cf8-b0c1-14084ebdb8b3/etsi-ts-133-501-v16-19-0-2026-04

3GPP TS 33.501 version 16.19.0 Release 16 10 ETSI TS 133 501 V16.19.0 (2026-04)

14.1.2 Nausf UEAUNENTICALION SENVICE. ... .ouiiieieieeeeeee ettt st e e e seesaesbesneene e e eneees 186
1413 NaUSf  SORPIOIECLION SEIVICE ...ttt sttt se e e e teseesaesbesneenee e eneeses 186
1414 NAUSf UPUPTOLECHION SEIVICE ......eeeeieie ittt ettt st sttt ne e e e e e seesneebesneeneeneeneenes 187
1415 Nausf_UEA uthentication_deregiSter ServiCe OPEration..........coeeririerererieesesie e 187
14.2 ServiCeES Provided DY UDM ........ooiiiiiiiiicei ettt bbbttt b et b e 187
14.2.1 (=0T o OSSPSR 187
14.2.2 Nudm_UEAuthentication _Get SErVICe OPEraLiON .........ccceeveereeieeieeieseesee e eseesee e seesreesaeseesaeesreeseens 187
14.2.3 Nudm_UEAuthentication _ResultConfirmation Service OPeration............ccvcevieereereeinseeeseeseesee e 188
14.3 Services Provided DY NRF ........oooeeic et e e e s ae e teeeeeneeeneeeseesteesteenseeneeaneeenes 188
143.1 (=0T - OSSPSR 188
14.3.2 NNrf_AccessToKen Get SErviCe OPEratioN........ccceiuereiereieeieeeeere e et ee e e e seesre e eneeseeeeneeses 188
14.4 ServiceS Provided DY NSSAAF ...ttt bbbt b bbb 189
1441 N R NS S N N g o= 189
14411 (1= 0 - RSSO 189
144.1.2 Nnssaaf NSSAA_Authenticate Service OPEIratioN ..........cooeeeiieeereerere et 189
144.1.3 Nnssaaf_NSSAA_Re-AuthenticationNotification Service operation............coeeeeereneeeneienenieicnenee 189
14.4.1.4 Nnssaaf  NSSAA_RevocationNotification Service OPeration ............cceccvereeseereeiesieeseeseesesseesee s 190
15  Management security fOr NEIWOIK SlICES........coviirie e 190
151 LC T o1 =SOSR 190
15.2 MUEUEL BUENENTICEEION ...ttt bbbt b b e e b s et eb e et e e et e s b e sbesaeen e e e e e e 190
15.3 Protection of management interactions between the management service consumer and the management
SEIVICE PIOTUCEY .....eerviueetetieeetest ettt ettt h et s bbb £ e bbb £ e e e bt b e e e bt b e b e h e b e s e st e b et et e b e b 190
154 Authorization of management Service CONSUMES’ STEOUESL .........coereeuerrerieieriereeiesteseeesreseeiesresee e s seeesreneenens 190
16 Security proceduresfor NEIWOIK SHICES........c.eoiiiieece e et 191
16.1 LT o1 - SO STR 191
16.2 AUthOrization fOr NEIWOIK SIICE BCCESS........cuiiiiie e bbb e b e 191
16.3 Network slice specific authentication and authoriZation ...........ccccueiveierieice e 192
16.4 AAA Server triggered Network Slice-Specific Re-authentication and Re-authorization procedure.............. 194
16.5 AAA Server triggered Slice-Specific Authorization ReVOCALION .........ccccceeieeiieie e 194
Annex A (normative): Key derivation fUNCLIONS...........cooiiiriiinenee s 196
A.1 KDFinterface and input parameter CONSITUCTION ..........coeriirierieriei et 196
A.l1l LT 0T SRR 196
A.l2 L R T ST oo 1] LSRR 196
A2 Kausr DeriVation FUNCHION........coiiiiisiese ettt sa et nes 196
A3 CK'and IK" derivation FUNCLION ..........coviiee et e e eseeenes 196
A4 RES* and XRES* derivation FUNCLION ..........coceiiiiine et 197
A5 HRES* and HXRES* derivation fUNCLiON ...........ccouiuiiiiiiiicicc s 197
A6 Ksear AEriVation FUNCHION ......oc.oiiieieiecscsie ettt b e nne e 197
YN A (N YT=N0 (= gAYz (o] 1 {00 (o] o S 198
A.7.0 Parameters for the inPUE ST the KD ..o 198
A71 ABBA PAIAIMELES VEAIUBS......c.eiuiititiietesteiiete sttt sttt ettt se st b e e st b se e st b e sb e st b e sb e st eb e st et e sbe e ebesbeseenesbeseenea 198
A.8 Algorithm key derivation FUNCHIONS ..........couiiiiiiiiiise st 198
A9 KgNB, KWAGF, KTNGF, Krwir and Knaiwe Aerivation fUNCLION.........ccuveiei it 199
A.10 NH derivatiion fUNCLION. .......cvieeeciee ettt e e te et e steeneenbesreensesneenenseeenes 200
A.11 Kncran® derivation function for target gNB ..o 200
A.12 Knc-ran® derivation function for target NG-eNB .........coooiiieiiii e 200
A.13 Kamrto Kame' derivation in MODITITY.........ooe e 201
A.14 Kawmrto Kasve' derivation fOr interWorking .........cocoeeeirineneneseseeeeeeesese e 201
ALAL  1AIEMOOE MODITITY ...veeieeitireeeet ettt b bbbt b et b e bbb e st b e ens 201
Y A o = 1010 (0= S 201

ETSI


https://standards.iteh.ai/catalog/standards/etsi/fa04fdc4-9849-4cf8-b0c1-14084ebdb8b3/etsi-ts-133-501-v16-19-0-2026-04
https://standards.iteh.ai/catalog/standards/etsi/fa04fdc4-9849-4cf8-b0c1-14084ebdb8b3/etsi-ts-133-501-v16-19-0-2026-04

3GPP TS 33.501 version 16.19.0 Release 16 11 ETSI TS 133 501 V16.19.0 (2026-04)

A.15 Kasuve to Kame' derivation for interworking .........coeieece ettt 201
F ST R o 1= 1 47oTo (=3 o 1o o] 11 OSSOSO PTOTUPP 201
A.15.2 = 1070 [0 USSR 202
A.16 Derivation of Ksy fOr dual CONNECHIVITY .......coveeeieiiieierieses st 202
A.17 SOR-MAC-Iausr geNEration FUNCION ........cooiiiiiiiiieee e 202
A.18 SOR-MAC-Iue generation FUNCHION .........c.ecviiiiie ettt eas 203
A.19 UPU-MAC-Iausr geNEration FUNCLION ..........eoiiiiicie ettt st s 203
A.20 UPU-MAC-Iyg geNeration fUNCLION ..........coueiriieeieieiieisie s 203
A.21 Kawmr to Kasve srvce derivation for interWOrKINg .........cocoeeoirercenenreeresse e 204
A.22 Kripsec @Nd Krnap AENVELION TUNCLION.........oiiiiiiiieccesenes s 204
A.23 KiaB GENENELION FUNCHION ...ttt nr e 204
Annex B (informative): Using additional EAP methodsfor primary authentication..............ccccueve.... 206
2 30 R [ g 0o (1o o o PSS 206
B.2 Primary authentication and K&y agreemeNt ...........coooiiiiireneneseeee s 206
B.2.1 e e N S SRR 206
B.2.11 SECUILY PIOCEUUNES.......civieeie et sttt ettt sttt sttt e et b e et b e s et b e s e e st b e se et e b e ee e st b e ne e st eb e s e et ebenbe e ebe b e ens 206
B.2.1.2 PriVaCy CONSIAEIALIONS........ccueiieieeieeseeste et e e eee s e s et eesteeeeseesaeesse e teenteestesseessaesseensesneesnnesaeesseenseensenns 209
B.2121 EAP TLS without subscription identifier PriVaCy .........ccveceeeeiie e 209
B.2.1.2.2 EAP TLS with subscription identifier PriVaCy ........ccccveieeieiiesie e 209
B.2.2 Revocation of SUDSCIDEr CErtifiCALES.........oiiiieeieee e 210
B.3  KBY TEITVAION. ...ttt b ettt b et b et s e eb e bt b s e e e e e e e b en e e ne e 210
Annex C (normative): Protection schemesfor concealing the subscription permanent identifier ....... 212
L300 1 11 [ o1 o o TSRS 212
(O3 [0 S o 1 o 1= OSSR SSSTRPRN 212
C.3 Elliptic Curve Integrated Encryption SCheme (ECIES) ......cccoooiiieiiiieie et 213
C3l LT 0T = 213
C32 L eercSS o [ T 1o L= SR 213
C33 Processing 0n home NEIWOIK SIHE .......c.couiiiriiiec ettt et s eb e ene 214
C34 ECTES PrOfIlES...c.e ettt bbb e s bbbt e bbb et b et e st eb et e bt e ens 214
C34.0 LT 1 U RSRSN 214
C341 (0 1= 215
C34.2 (0= S 215
(O 1410 1= 00 1= 10 R (== A 1= - SRRSO 216
c41 LT 0T 216
c4.z2 NUIT=SCREIMIE ..ttt b bbbt a e e e e b e s b e eh e e bt Rt eb e et e b e sbeebenbeeneenee e e e ses 216
C4.21 LAY IS 7= IR PR 216
C4.22 Network specific identifier-Dased SUPI ..........cocie e 216
C43 ECIES PrOfil@ A .ottt st st e e b e e be et e e aeeebe e be e beeabesaeesaeesaeesaeeteenbeeateentesaaesanas 216
C431 IMSI-DASEA SUPI ...ttt et e s ae e be et e eaeeebeasbe e beeabeenteentesneesaeasaeenbeentenns 216
C43.2 Network specific identifier-Dased SUPI ..........co.cie e 217
cC4a4 ECIES PIOfIIE B ...ttt ettt ettt s bt et et e e aa e s teesbeesbe e beeasesaeesaeesaeebeenbeeatesntesaeesanas 218
C44.1 IMSI-DASEA SUPI ...ttt et e s ae e be et e eaeeebeasbe e beeabeenteentesneesaeasaeenbeentenns 218
Cc44.2 Network specific identifier-based SUPI .........c.oooiiie e ene e 219
Annex D (normative): Algorithmsfor ciphering and integrity protection..........cccccceeevnvenienenenenennene 220
D.1 Null ciphering and integrity protection algorithms............cccooeeiiii i 220
[ 2 T o) 1< ] g To = e o 11 0 R 220
D.21 128-bit Ciphering @ gOrthMS .......cc.o ettt e e e see st e s aesneenee e eneeees 220
D.211 [NPULS BN OULPULS. ......eeeeeeetereeeet ettt eb et e et b et b e bbb e e b e e e bt nn e ens 220

ETSI


https://standards.iteh.ai/catalog/standards/etsi/fa04fdc4-9849-4cf8-b0c1-14084ebdb8b3/etsi-ts-133-501-v16-19-0-2026-04
https://standards.iteh.ai/catalog/standards/etsi/fa04fdc4-9849-4cf8-b0c1-14084ebdb8b3/etsi-ts-133-501-v16-19-0-2026-04

3GPP TS 33.501 version 16.19.0 Release 16 12 ETSI TS 133 501 V16.19.0 (2026-04)

D.21.2 0225 A A OSSPSR 221
D.21.3 T28-NEAZ..... oottt ettt e et e ae e e te e e ae e e teeeae e et et eabeeeaRaeearee e ettt e anae e teeeaneeeteeenneeeaneeeaneeeans 221
D.214 0225 AL SR RPSSPRS 221
(D JRC T (01 (=0 VA= o (o 11 a0 RS 221
D.31 128-Bit INtegrity @l gOItNMIS ... ..o bbbt e bbbt ne e e 221
D.3.11 0012 o I 0111 0 U S 221
D.3.1.2 022 S e A PRSPPI 222
D.3.1.3 T28-NTAZ.. .ottt e st e bt e sk e e e bt e et ee e bt e e ket e bt e e ket e bt e e b et e be e e beeenaee e nheeenreee e 222
D.3.14 025 AL OSSPSR 222
D.4 Test Datafor the security algorithmsS..........c.ooe oo 222
D41 LT 0T U RRRRN 222
D.4.2 22 PSPPSR PPPRR 222
D.4.3 22 | PSPPSR 222
D.44 T28-INEAZ ..ttt sttt b et E e be e Ao e A e e e b et e At b be e nabe e nabe e nbeenabeeereennres 222
D.45 22 | PSP PR 223
D.4.6 22 e PSPPSR 223
D.47 22 PSPPSR 223
Annex E (informative): UE-assisted networ k-based detection of false base station...........ccccevvvueennenee. 224
B0 I [ o1 0o (1o o S 224
E.2 Examplesof using MEasUreMENt FEPOMS. ........ceiuiiieieieeiesieeeeste e et sre e e reeee s e sreebe e esesreeeesaeseeens 224
Annex F (normative): 3GPP 5G profilefor EAP-AK A" ... 225
Nt 11 oo (1 o IS 225
S U o1 o ] o 1= 0 V7= o PSS 225
F.3  Subscriber identity and K&y AeriVaLION. ........ccciuereiiiriiiesiriese et sr e 226
Y o T o ST 226
Annex G (informative): Application layer security on the N32 interface.........cccooeeeieiiinnencncnen 227
(€00 R 1 0110 [UTox i o] o USRS 227
G.2 SHUCIUrE Of HTTP IMESSAOE. ... eecuieie ettt sttt ettt e e et s ae et e b e e e e s tesaaesbesteensenbesreenneareens 227
W 1o o I a1 g F= U AVZ=) o o F SRS 229
Annex | (normative): NON-PUBIiC NEIWOIKS........coiiice s 230
1 R €= 0T - | S 230
.2 Authentication in standalone NON-public NEIWOIKS..........ccoiiieeie i 230
1.2.1 LT 0T = 230
1.2.2 EAP framework, selection of authentication method, and EAP method credentials.........ccccoevvveeeeecveeccveennee. 230
1.2.3 Key hierarchy, key derivation and Key distribULION. ..o 230
.3  Serving network name for standalone non-public NEtWOrKS...........cccoceveeiiiicin e, 231
1.3.1 LT T 231
1.3.2 Definition of SN Id for standalone NoN-public NELWOIKS ...........cocieiieieie e 231
.4 Modification of CAG ID lIStINTNE UE........cooiiiee ettt 231
.5 SUPI privacy for standalone non-publiC NEIWOTKS...........coeieieieieinisese e 232
.6  Authentication in Public Network Integrated Non-Public Networks (PNI-NPN)........c.cccooeveieneenne. 232
Annex J (normative): SRVCC from 5G tO UTRAN ....ocuec it 233
J1  SRVCCrOMNR IO UTRAN. . ..ottt sttt e st ene b e e 233
J11 LT 0T - | S 233
J1.2 PIOCEAUIE.......eee ettt et b ettt e e bRt b e et e e e b e eE e bt s he e bt e it e s e neeebeebeeaeene e e enne e 233

ETSI


https://standards.iteh.ai/catalog/standards/etsi/fa04fdc4-9849-4cf8-b0c1-14084ebdb8b3/etsi-ts-133-501-v16-19-0-2026-04
https://standards.iteh.ai/catalog/standards/etsi/fa04fdc4-9849-4cf8-b0c1-14084ebdb8b3/etsi-ts-133-501-v16-19-0-2026-04

3GPP TS 33.501 version 16.19.0 Release 16 13 ETSI TS 133 501 V16.19.0 (2026-04)

J2 Emergency cal in SRVCC froOm NR IO UTRAN.......ooiiiiiireriese ettt s 234
J21 LT 1 PPN 234
J.2.2 PIOCEAUIE......ceee ettt e b bttt e bRt bt et e e e b e eE e bt e he e b e e ae et e nbeebeebesaeene e e ennenes 234
Annex K (normative): Security for SGLAN SENVICES ......cciiiiciececee ettt sttt 235
N R €= 0T - | S SR 235
K.2 Authentication and authOriZation .............coov et enes 235
K.3  Handling Of UP SECUILY POIICY .....eiuiitiriiiiiteeeieeieesie ettt 235
Annex L (normative): SECUTity fOr TSC SEIVICE .....coiiiiiiiiesiesee et 236
L.1 LT 0T SRR 236
L.2 Access security for a5GS TSC-enabled UE ..ottt 236
L.3 Protection of user plane datain TSC including gPTP CONtrol MESSAZES. .......coveueriereeueriereeierieeere e 236
Annex M (normative): Security for Integrated Accessand Backhaul (IAB) ... 237
Y R €= 1= | SRR 237
M.2 Security requirements and FEALUIES ............coi et st a e b re e sreens 237
M.2.1 Requirements on the TAB-N0AE (IAB-UE) ..........ciiiieieectce ettt ettt snae e naesnees 237
M.2.2 Requirements 0N the TAB TONOT .........ocuiiiecie et te e e e e sae e sre e reenteensessaesnaesraesaees 237
M.2.3 Requirements on the 5GC supporting IAB a@rChiteCIUIe...........cceeieeieee e 237
M.2.4 Requirements fOr SECUIE ENVIFONIMENT .........ccueiieiieieeseerieeteeee e e s e e e teeste s seseesseesseesseesseeseensesseesneessaesaens 237
M.2.5 Requirements 0N the FL INEEITACE. ........cui ittt bbb e 237
M.3  TAB-node INtegration PrOCEAUIE. .........cciieeie ettt sttt st aa e b e et e s reeeesreenes 238
M.3.1 LT 0T USRS 238
M.3.2 Authentication and Authorization of TAB-N0de (PhaSe-1) ........cccevieiieiieeiece s sae e 238
M.3.3 Security mechanisms for F1 interface between the | AB-node (QNB-DU) and the | AB-donor-CU (Phase-

g el LA LY Skt e AL L 238
M.3.3.1 LT 0T - | SRS 238
M.3.3.2 Security mechaniSmS for the FL INLEITACE. .......ccveiieece e 238
M.4 Protection of management traffic between IAB-node and OAM .........ccceoiiininineneneseee e 239
Annex N (normative): Security for URLL C SEIVICES.......coiiiiiiinieriesieseeeee st 240
N Bt = o= RS 240
N.2  Security support on redundant tranNSMISSION.........cceeueiiiiieieieeie s eee st e e e e s e e sresreesaesreens 240
N.2.1 Redundant user plane paths based on dual CONNECLIVILY.........cccuveiiiierierieseee e 240
N.2.1.1 [F gL o (8T o o FR U U U PP PTON 240
N.2.2.2 SECUNLY POIICY BSPECLS.....ecueeiveeteeieeiestesee st e et stesee st e s aeeteeseeesaesseeste e teentesseesseesseeaseenseenseenseensennanssensnnns 240
N.2.2 Redundant transmission 0N N3/NQ iNLEITACES .......c.ceoviieiirere e e 241
Annex O (Informative): Authentication for non-5G capable devices behind residential gateways......242
(O I R €1 0 -SSR 242
0.2 Basdinefor using non-5G capable devicesWith 5GC..........cccceiiiieii e 242
0.3  AULhentiCatioN PrOCEAUIE.........c.eieeie ettt ee sttt te e e e e e e e te e et e s reesaesbesre e sesaeesestesneesesreennens 242
Annex P (informative): Security Aspectsof DNSand ICMP ... 247
R €= 1= OSSR 247
P.2  Security @SPECLS OFf DINS...... .ottt b ne e 247
P.3  Security aSpeCtS Of ICMP ...t st s e e r e e resreens 247
Annex Q (informative): Security and privacy in 5G system [ocation ServiCes.........coeveveirienenerennenn 248

Annex R (informative): Authorization aspectsin communication modelsfor NF/NF services
L1 C= = e [0 o PP PSSRSO 249

ETSI


https://standards.iteh.ai/catalog/standards/etsi/fa04fdc4-9849-4cf8-b0c1-14084ebdb8b3/etsi-ts-133-501-v16-19-0-2026-04
https://standards.iteh.ai/catalog/standards/etsi/fa04fdc4-9849-4cf8-b0c1-14084ebdb8b3/etsi-ts-133-501-v16-19-0-2026-04

3GPP TS 33.501 version 16.19.0 Release 16 14 ETSI TS 133 501 V16.19.0 (2026-04)

ETSI


https://standards.iteh.ai/catalog/standards/etsi/fa04fdc4-9849-4cf8-b0c1-14084ebdb8b3/etsi-ts-133-501-v16-19-0-2026-04
https://standards.iteh.ai/catalog/standards/etsi/fa04fdc4-9849-4cf8-b0c1-14084ebdb8b3/etsi-ts-133-501-v16-19-0-2026-04

	Intellectual Property Rights
	Legal Notice
	Modal verbs terminology

