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Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI membersand non-members, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards’, which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web
server (https://ipr.etsi.org/).

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

Trademarks

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

Foreword

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

The present document may refer to technical specifications or reports usingitheir 3GPP identities, UMTS identities or
GSM identities. These should be interpreted as being references to the cofresponding ETSI deliverables.

The cross reference between GSM, UMTS, 3GPPand ETS! identities can be found under
http://webapp.etsi.org/key/queryform.asp.

Modal verbs terminology

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

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

ETSI


�J���J7 ���20+���h�Mr�P���1���;��-�����_��(d�g�p.{ϕ���첓�^I�Ê�4�o&���
.�n}��g�D�}$R��4X�fR{�1^�ey��z�ʆ��{��1D�m�

3GPP TS 23.041 version 15.5.0 Release 15 3 ETSI TS 123 041 V15.5.0 (2019-04)

Contents

Intellectual Property RIGNES.... ..ot e e b e 2
01 Yo (o ST 2
MoOdal VErDS TEMINOIOQY ... .ccveieeiii ettt ettt e e s re s be e b e sbeeaeesbesreensesaeeaseseesneensesreeneensensens 2
1= 11 o TSRS 7
1 o0 o< TSP PP PP PRSI 8
11 REFEIBINCES ...ttt ettt bbbt b a e e st e e e e e besh e eb e s Rt eb e et e n s e bese e e ke saeebenneennennen 8
12 ADDIEVIBLIONS ...ttt b e b et e et e s e e bt sh e eb e e he e ae e e e nE e b e sR e eh e e Re e e e R e eb e e bt eaeene e e ne e 10
13 D= T o T] (0] TP P TR UR TSROSO 10
2 (7= aTC = I [=STor 1] o1 o o IO 10
3 NS Y0 QAN o 1 (= ox L= SRS 11
3.0 LT 0T OSSR 11
31 GSM NEWOIrK ATChITECIUIE ...ttt st e aeene e s et e sneebeeneeneeneeneas 11
3.2 UMTS NEWOIrK AFCHITECIUNE.......eeeeeieeeeee ettt bbbttt se e bbb b e e e e 12
3.3 EPS NEWOIK ATCHITECTUIE ...ttt b ettt e bbbt eb e e e et b e ebesneene e e e nnees 12
34 5GS NEWOIK ATCHITECTUE......c.eieietieteeeeeie ettt bbbt e b e bt bt se e s et e sbe b e s st ene e e ennas 12
4 CBE FUNCHONAIITY ..ottt a8ttt BYesreeneesbesreesnesneeneentesreennenreennenns 14
5 CBC FUNCUONAIITY ...ttt s e B e ettt 14
5A  CBCF FUNCHONAILY ..eoviieieieieeiesie e e e ik e see e sl ie e Sivneeeesseeneeseesseensesseeneensensesseensessennees 14
6 BSC/RNC/MME/AMFE FUNCLONAITY ... 8 i ettt sttt 15
7 BTS FUNCHONBIITLY ... im0 1Bttt 17
8 MSIUE FUNCEONEBIITY ... iy 00 b ettt sttt b et s et nn bt n e nen e 17
8.1 General MSIUE FUNCH ONAIITY 5. b 8 e i ettt sttt e e sae et e et e s e e naesneenneas 17
8.2 Duplication DeteCtion FUNCHION .........cuviiei i e e see st steeste e e s e st e e eteestessaesse e teetesnsesneesneessnesseensaensenns 17
9 Protocols and ProtoCOl ATChITECIUNE....... .o ittt sr e bt 18
9.1 Requirements on Core Network and Radi QA CCESS NEIWOIK..........cccciririeirircirereeeeeree s 18
911 GSM Raio ACCESS NBIWOIK .. 60 .l et eeeeestes ettt et e st sttt s e e e s eesbeseesaesneenee e eseseeseessesneeneeneenees 18
9.1.2 UMTS Ra0i0 ACCESS NEIWOIK: ... 557 et eeeeeeiesie sttt ettt sttt s ee st eae et e se e beseeseesbeseesbeeneeneeneens 20
9.13 Warning MESSA0E DElIVEINR. a5 ettt b et b et b et b e et bbb sn s 21
9131 LT 07 SRR 21
9.1.3.2 Warning Message Delivery Procedur@ in GSM .........coccviiiiiniene e e e ste e s 21
9.1.3.3 Warning Message Delivery Procedure in UMTS.........oooiiieieere e e e e s 23
9.1.34 Warning Message Delivery Procedure in E-UTRAN ... 24
9.1.34.1 LC T g1 - S S 24
9.1.34.2 Warning Message Delivery PrOCEAUIE..........ccvoiieeee ettt 25
9.1.34.3 Warning Message CanCel ProCEAUIE..............ocieiierieeeeesesee e s e steeste et eae e srae e e e sneenaesnnennes 27
9.1.35 Warning Message Delivery Procedure in NG-RAN ..o 29
9.1.35.1 LT 01 | USRS 29
9.1.35.2 Warning Message DeliVery PrOCEAUNE.........cc.ciiiriiiierecste ettt ene s 29
9.1.353 Warning Message CanCel PrOCEAUIE............ooeiiiriieee ettt ene s 32
9.14 UMTS PrOtOCOl OVEIVIEW ...t reeie ettt et e e et e seeseeste et et e et eneeeesaebesaeesesseeneeneeseessesnesseeneensessnns 34
9.15 E-UTRAN ProtOCOI OVEIVIBW. ... .cuiieieeeeieeieie sttt eteeeeeeseeseestesaeesesseeneessesaestessessesseeneesessesseseessesneensessens 35
9.16 NG-RAN ProtOCOI OVEIVIEW. ....c.eiitiiiieiieeeiee sttt b ettt b b sae bt e e se et e besaesb e s e enneneens 35
9.2 Requirements on the CBC-RAN, CBC-MME and CBCF-AMF interfaces........cccovvieveeiescn e 36
9.2.0 LCT= 0T - SO PTSPSSN 36
921 Identification Of @ CBS MESSAQE........ic i ieiciestiecte et ste et e e e e s re et e e be e be e teeseennesneesnes 37
9.2.2 WRITE-REPLACE ReQUESH/INAICALION. ......couiriiniiiiieieisieie sttt st 38
9.2.3 I (=0 0= 7 g o o= o P 40
9.24 REPORT RESPONSE/CONTITIT ...ttt sttt sttt bbbt bbbt b et se et st n e 40
9.25 STATUS-LOAD-QUERY ReqUESH/INAICALION.......c.ccuiiuiieterieieterieiete ettt eene 40
9.2.6 STATUS-LOAD-QUERY ReSPONSE/CONFIMM ...ttt sttt ere 40

ETSI


���s�t'�z��[�<�|4q�*O�D�yy�3�P0
*��ݝ{�j��`�Wr�ʩVM�~L�k�T8��J�#��͌���S�����̎%,�X�=H2��"���{�����lc���p��0(z�fY����

3GPP TS 23.041 version 15.5.0 Release 15 4 ETSI TS 123 041 V15.5.0 (2019-04)

9.2.7
9.28
9.29
9.2.10
9211
9.2.12
9.2.13
9.2.14
9.2.15
9.2.16
9.2.17
9.2.18
9.2.19
9.2.20
9.2.21
9.2.22
9.2.23
9.2.24
9.2.25
9.2.26
9.2.27
9.2.28
9.2.29
9.2.30
9.2.31
9.2.32
9.2.33
9.3
931
9.3.2
9.3.3
9.34
9.35
9351
9352
9.3.6
9.3.7
9.38
9.39
9.3.10
9311
9.3.12
9.3.13
9.3.14
9.3.15
9.3.16
9.3.17
9.3.18
9.3.19
9.3.19.1
9.3.20
9.3.21
9.3.22
9.3.23
9.3.24
9.3.25
9.3.26
9.3.27
9.3.28
9.3.29
9.3.30
9.3.31

STATUS-MESSAGE-QUERY ReqUESH/INAICALION .......ceiuiieiiriiieiirieieiesieeeseeeeie st 41
STATUS-MESSAGE-QUERY ReSPONSE/ CONFIMM....cviuiitirieiieiisieiisie et sie ettt seesesteseeesseseenessens 41
N O I (= o 0] ==Y @0 T o PP 41
RESTART-INDICATION ReQUESL/INGICBLION........ciiierieieeierieiesie ettt st 42
RESET ReQUESH/INAICALION ........eoitieiecieceisiestieste e ee st te e te s ae e e saeesta e aeenteessessaesteesseeseeseennesneesnes 42
FAILURE-INDICATION ReqQUESH/INAICALION. .....cceiiieieiesieieie ettt 42
SET-DRX REQUESL/INAICALION ...ttt sttt sttt sr et sr e b e ebesnennenen 43
SET-DRX- REPORT ReSPONSE/CONFITM ...ttt sttt sttt s s sb e eene 43
Yoo SR 44
WRITE-REPLACE-WARNING-REQUEST Request/INdiCation...........cccoviirieeeeenene e 44
WRITE-REPLACE-WARNING-CONFIRM Response/ CONfilM........cocoieieieneeeee e 45
STOP-WARNING-REQUEST ReqUESL/INGICBLION.......ccceiiieeiirieiete sttt sttt ssenensens 45
STOP-WARNING-CONFIRM ReSPONSE/CONFITM....c.ecuiiieieeieiiirieiesiesesie st seeeste s sreseesesseseesessens 46
WRITE-REPLACE-WARNING-INDICATION Request/INdiCation ............cccoreererenenenereseneese e 46
STOP-WARNING-INDICATION ReQUESH/INAICALION ......cveeeieireeiisierieiesie ettt seenenne 47
RESTART-INDICATION-E-UTRAN Request/INAdICALION ........cccovrieiriieineieese e 47
FAILURE-INDICATION-E-UTRAN Request/INdiCaLION.........ccuvueeririeirineisese e 48
RESET-COMPLETE ReSPONSE/ CONFITM ...ttt 48
RESET-FAILURE ReSPONSE/ CONFITM ...ttt sttt s s 49
WRITE-REPLACE-WARNING-REQUEST-NG-RAN Request/INdication ...........cccocurervreriereeseneeeens 49
WRITE-REPLACE-WARNING-CONFIRM-NG-RAN Response/Confirm ........ccceeeererieneneneeceeeeens 49
STOP-WARNING-REQUEST-NG-RAN Request/INdiCation ...........cc.cuierereeiereenere e 50
STOP-WARNING-CONFIRM-NG-RAN ReSpoNSe/CONfIIM.....cceiiiiie et seeeenens 50
WRITE-REPLACE-WARNING-INDICATION-NG-RAN Request/|AdiCation...........cc.coveeerereceserinnenns 50
STOP-WARNING-INDICATION-NG-RAN Request/INdiCation ., 5. e e 50
RESTART-INDICATION-NG-RAN Request/INAiCatioN.......... a0 ke 51
FAILURE-INDICATION-NG-RAN ReqUESH/INAICatiON ..., o5 it e 51
ParaIMELEIS ... e b B B8 41 2L et e it et s s e bt n et n e n e e R e n e n e n e nn e 51
VTS o T Lo (= g (= v 51
Old-Serial -NUMDES ..o 0 e B B et s 52
NEW-SErTal-NUMDES ... b et neea 52
NUMDEN-0F-PAOES ......ve e meree it e s it e b et et et ee e ebesbe e ebe b e e ebe s b e seebe s b e e ebese e st e b e se et ebesbe e eb e be e ees 52
L0 ] I I O ol OSSR 52
Cell-List sent from CBC t0 BSC/RN G tiiueaeeeeeeeeiereesiestestestesseeieesee e sees e seeseestesneeseeneeseseessesneenseseens 52
Cell-List sent from BSC/RNC t0 CBC i . uiuiitiriieieie ettt sttt sttt ee e sre b sne s e enneneens 53
CANNE] TNAICAION ...t i ettt ettt b bttt b bt s bt et e be e e et e besbesbesneenne s enras 53
LOrC 1 0 0] Y A SRRSO 53
e 0= Lo = oo 53
NO-Of-BroadCastS- REQUESIEH . (ot . oottt e e e st e e te e be e teenteennesnnesnes 54
NO-0f-Broadcasts-COmMPIEIEO-LiSE........cciieieeie it st e st e besresre s e enaennens 54
(O | B o L= 01 1= PR 54
ol 0= (U1 L= = oo SO S 55
LSS Y=o B ) P RRSRSN 55
=TT LU= P RRRN 55
Radi 0-RESOUICE-LOA0ING-LISE. ... vttt ettt 55
L0 UL USRS 56
DT 1=o 01 oS 56
D= = L 00T [0 RS 0= 0 T P 56
CBS-Message-INfOrmationN-PagE N........ccceeeiee ettt see s e ste e e s e sae e esaesnaessa e teeseennesnnesnes 57
Identification of adirectory number within a CBS-Message-Information-Page..............cceevevenvennnns 57
CBS-Message-Information-Length N...........c.ooe ettt 57
RS w0V Yt 0T [ o £ o o 57
Yoo RSSO S 57
PagiNG-ETWS-INGICALON ...c.veueiviieeiiteseeeete ettt b e et b et b e se et bbb e 57
L= T T N 1Y o= OO PESURP RSO UT ST 57
Warning-SeCurity-INfOrMELION ..........coiiieiiiieiree bbbt 58
WEINING PEITOU. ...ttt b e st bbbt b e bt b et b e b 59
BrOadCast MESSA0E TP ...ecuueiueerieerieeiteeseestteteeeesteestaeste e teeteestesseesseesaeesaeasseenseenseensesseasteeseessenseensesnsennns 59
Y S S=Ta LT Y oL PP 59
I o AN =SOSR 60
RTAT Lo T = 1 I USSR 60
(@)Y O 1 5 OSSPSR 60

ETSI


;G���귢���=���
z�.4y�46�H��Q����:��{G`��rl��*������E�UM��~���|TE�!�^��).�O�fG�+�ԅM\n��5$��0izK?p�v|i���1�
3��֩

3GPP TS 23.041 version 15.5.0 Release 15 5 ETSI TS 123 041 V15.5.0 (2019-04)

9.3.32
9.3.33
9.3.34
9.3.35
9.3.36
9.3.37
9.3.38
9.3.39
9.3.40
9341
9.3.42
9.3.43
9344
9.3.45
9.3.46
9.3.47
9.3.48
9.3.49
9.3.50
9.3.51
9.3.52
9.3.53
9.3.54
9.3.55
9.3.56
9.3.57
9.3.58
9.3.59
9.3.60
9.3.61
9.3.62
9.3.63
9.4

94.1
9411
94.12
94121
94122
94.1.23
94.124
9.4.1.25
9.4.13
9.4.131
9.4.13.2
9.4.133
94.134
9.4.135
9.4.1.3.6
94.2
9421
94.22
94221
94222
94223
94224
94225
9.4.3
9431
9432
94321
94322
94323

Concurrent Warning MeSsage INGiCALON ..........ueiieiieieei e e see st et see et te e e sae e sreeteenesneeenes 60
CALSE-E-UTRAN ...ttt bbbttt et b e bt b et e b e b sh e e bt s heeh e e e et e besbeebeeneenne s enres 60
CritiCality DIBONOSIICS .....veieeieeeieesie et eeestee e e e e s e s e s e e s teeeesseesaeesseesseenseeseesseeseesteensesnsesneesneesseensennsenns 60
Warning Message Content E-UTRAN ...ttt sae e sneesseenaesntesnaennaessaennens 60
Repetition-Period E-UTRAN ...ttt sttt s sae e s te e teesteestessaessaete e teenseeneenneesnns 61
Extended REPELITION-PEMOU. ........c.ooi et et e s et e et e e reeteeneeneeenes 61
UNKNOWN TraCking ATERLISE ....coueiitiiieiete ettt st 61
Send Write-Replace-Warning-INdiCation ...........c.coeiriieneeeereee ettt 61
Broadcast SChedUIEA ATBA LIS ........cii ettt ee e see e e tesneese e e eneeneens 61
Send StoP Warning INAICALION .........cooieiiereee ettt eb e e r e bbb snene 62
Broadcast CanCelled ATEa LISE.........coi ettt e et aeeseeseestesnesbe e e eneeneen 62
RS 0] o N 1 1 00 [ o S 62
Broadcast EMPLY ATEALISE........ccieiieiecee ettt e et ste e s e s et e et e e te et e e reeaeeneeneeenes 62
RESIAIMEO-COl =L ettt et b et e e et bbbt et e e e e e nb et ebeebe e e enteneea 63
GlODEI ENB 1D ...ttt h et e et et bt bt ekt e e R R Rt Rt Rt ekt e et b bR nn e res 63
g gee =g Toy YA AN == D I 63
Broadcast Message Content Validity INQiCALON...........c.ovueiieieeiiee e 63
=T T= o EL O T PSP UUTRRR 63
(@2 TH S oo N € o N SO RRRR 63
Warning Message Content NG-RAN ..ot 63
RePEtition-Period NG-RAN ...ttt et b bbb 64
(€10l o 7= I 7 2N AV N (o L= I LSO 64
LiSt OF NG-RAN TAIS ..ottt ettt e s ae et e st et smeesaebesaeebesmeeneeneessesbesaeeseeneenseneens 64
Warning Ar€a LisSt NG-RAN .......oooiiecieeerecie s soune b sreeseeenseeseesee s es@ie e esesssesnassseesseesseesseensesssessenssenssens 64
RAT SeleCtor NG-RAN .......ooiiiiiinieiereeese b Yo e B e @i sttt sttt s se et et e e e 64
UnKNown NG-RAN Tracking Ar€a LIS ........cius e rrareeereesieenes b i beeseeesseeseeseesseesseessesssessssssessssssesnes 64
Broadcast Scheduled Area List NG-RAN L. o5 e s ettt 64
Broadcast Cancelled Area List NG-RANLY. ... .00 5 it ettt ss s s sr b sre b ene e 65
Broadcast EMpty Area List NG-RAIN, 7. aiit e ibienesiiiisiaierasseesseesseesesssssssssssssssssesssesssesssesssesssesssssnsesnes 65
Restarted Ceall List NG-RAN ...l 80 ettt 65
Failed Cell List NG-RAN ...t 0 et neea 65
Warning Area COOMTINGLES ... o). et by i ettt ee ettt s st sb e s st b bt sb et et be e e st eb e bt b e e 65
Message Format on the Radio Network — MS/UE INEEITaCe.........cccviieiiiincnc s 65
GSM ettt et ekl h e ettt et et e Rt eRe Rt e Rt ente e e EeeReeReeEeeReen e et e teeteeeeeaeeneeneeneents 65
(T aTc = D Tc o T o] e I U 65

M ESSAGE PAIraIMELET ... ..eiiiie it S et e st ee st e st e st e st e st e st e s bt e st e e sbe e s be e e be e e sbeeebeesabeeeneeenbeeenseeee 66
SETAl NUMDET ... had bbbttt sr et sb e ebe e e e e e 66
VeSS T Lo U T 68

(D= itz H 0o [0 RS ol 0= 5 T N 76

o0 Sl e =0 1 [ S TP ROPRTR 77
CONLENE OF IMESSAGE ...ttt bbbt bbbt bbbt e bt b et ebe b 77
ETWS Primary NOtifiCation MESSAJE ......c.eiuirieuiriereeiesierieie sttt sttt eb b b sa e ebe e neene 77
GENETEl DESCIIPLION. ...ttt b et b b a e b bbbt b et s b et b bt 77
MESSAgE PAr8IMELET ........ooiiiiiiiie e e 77

SEITAl NUMDET ... sttt et s e e e e e e eeseeseesaeeneeneeneeneens 77
MESSAGE THBNLITIEN ...ttt bbbt b et b et 77
LAV g T g0 157 USSR 77
Warning Security INfOrMatioN. ..........cccuveiieiice et ae e 78

LY I T TSP T O PRURTURURPRRIN 78
LT aTc = DT ox T o] e o IS 78

M ESSAGE PAIraAIMELET .......eoiiii ittt b e st e bt e st e e st e st e e e bee s beesbeesbeeebeeenbeeensne e e 78

Y S S= o T Y o TSP PUTOPRTR 78
MESSAGE ID ... e e 78

SEITAl NUMDET ... sttt et ae e et e e teseeseesaeeneeneeneeneens 79

Data CodiNg SCHEME ...t b e b et enas 79

(O - - USRS 79
LU I A N USRS 79
LT aTc = D Tc ot T o] e o I USRS 79

M ESSAGE PAIraIMELET .......ei ittt b e st e bt e st e e et e st e e s be e e beeebeesbeeebeeenbeeenaee e e 80
VTS 2o Te T Lo = = 80

SETAl NUMDET ... e bbbt b et bbb b e e e e e neen 80

(D= = H 0o 110 RS ol 0= 0 1= 80

ETSI


:��������~�hh��nH�OK�Ο�.`��ō���6����Hp��&5Q���Uxrq�ٕu�X���6���f�*M��
;V��d�3O���hU�*�M�Ϊ�]V�n�o��QC �p+���E�T

3GPP TS 23.041 version 15.5.0 Release 15 6 ETSI TS 123 041 V15.5.0 (2019-04)

94324 CB D@LA....c.eveeeeestet ettt h e R R R R Rt R Rt Rt n R nen s 80
9.4.3.25 Warning Ar€a COOMTINGALES ........cciiiieieieeeseeste et e e e ete e e e e sreesaeeteeasesseessaesteesseesreenseenensnnesnes 80
9.4.33 ETWS Primary NOtifiCation MESSA0E .......cciveieerieeie et et stee st ste e ste s e e sneeste e ente e sseesseeneens 80
94331 LT aTc = D Tc o T o) e o TSR 80
9.4.3.3.2 M ESSAGE PAIaAIMELET ... .eiiuiie ittt bbb e st s e e st e e sa b e e sabe e baeenbeeenbeeenaeee e 80
9.4.33.3 VT Ss2o Te T Lo = = 8l
94334 SEITAl NUMDET ...t sttt s e et e st e e teseeseesneeseeneeneeneens 81
9.4.3.35 WVBINIING TVttt ettt ettt b e et b e bt b e e et bt s bt e b s b et eb e e b et e b e ne e st eb e s b et ebe b e 81
9.4.3.3.6 DUMIMY ... e e e b e s r e b r e ee e s 8l
944 I L | USRS 81
9.5 CBS COMPIESSION ...ttt sttt et se st bese et ebesa et et e se e st ebese e st eb e s e eseeb e s e e st e bt e e e Rt eb e s b e ae e b e e e e st ebene e st et e s be e ebenbe e e 81
9A  Service Based INterface for 5G SYSIEM....c..ooi i s 82
9A.1 (T Lo o (W 1o o BT PP PR USTOSPP 82
9A.2 Namf_COMMUNICELION SEIVICE ........ueeieieiesieeteeesese st e st e steeste s eesseesteeste e teestesseesseesseesseensesseesseesseesseensennsenns 82
9A.2.1 S VLol D= o 1o o T 82
9A.2.2 SEIVICE OPEIALIONS. ...ttt sttt sttt sttt b et b e b st bt b e st eb e s b e e ehesb et e b e sb e e eb e sb e e ebesb e e ebesbeneebenbennenea 83
9A.2.2.1 NONUENZ2M ESSATET TANSFEN ...ttt st b e et b e et b e et b e et et sa e e b e sbeneenen 83
9A.2.2.2 Namf_Communication_NonUeN2InfoSubscribe service Operation ............coceoeeeereveneneeeeceeseene s 83
9A.2.2.3 Namf_Communication_NonUeN2InfoNotify Service Operation ...........cccveveeneneieneneeneneesieneenens 84
9A.2.3 Service operation MESSAJE FIOWS. .......oi ittt et b et b e b e b snennenea 84
9A.23.1 Service flow fOr MeSSAgE traNSFEN ..........ci i 84
9A.2.3.2 Service flow for Restart and Failure INdiCation MESSAGES .........civevierieiieeieeseesieere e sree e e eeesee e 85
O T @ = 13 g o L=t G ot TSR PR 86
Annex A (informative): RV 0 Lo I e Y PSSR PR PP 88
Annex B (normative): 5GS Network Architecture, AMFEto:CBC inter-connection via PWS-

T O T S PRSP PR UR PRSPPI 89
B.1 5GS PWS architeCture With PWS- IV . i sttt 89
B.2  CBE FUNCHONAIITY ... 500t 0G50y i3h ek ettt sbe e s e s e et s bt b et eneeseenenn e b e s e s e e 89
G B O = T O g Tox o 0= 2 -SSP 20
B4 PWSIWEF FUNCHONGIILY .....oviieeeteceee 50 i sttt ettt sttt st et st sae et e sre e e sreeneene e beeneennenneens 90
B.4.1 PWS-IWF generic fUNCLIONAIITY ... 50 et 90
B.4.2 Mapping Of REPELITION-PEITOM..... ikl ittt bbbt e et b et eb e b 90
T N |Vl U g Tox o 0 Y PSRN 20
I G U U g Tox o= Y SRS 90
B.7 Protocol stack when AMF and CBC inter-connects VIa PWS-TWF ... 90
Annex C (informative): ChangE NiIStOrY .....cuiiiceee e e 92
[ 1S 0] Y PSSP 97

ETSI


�R�{�:��v	Ao(V����������G���xs��Ĭ����=�N��N˖��zE��ךd���xg��Y�4k������j&sP�'��B�P��S���VQҠ����~���ey2W�ͺ��F���

3GPP TS 23.041 version 15.5.0 Release 15 7 ETSI TS 123 041 V15.5.0 (2019-04)

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

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

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

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

The present document describes the Cell Broadcast short message service (CBS) for GSM and UMTS.

For GSM it defines the primitives over the Cell Broadcast Centre - Base Station System (CBC-BSS) interface and the
message formats over the Base Station System - Mobile Station (BSS-MS) interface for Teleservice 23 as specified in
3GPPTS22.003[2].

For UMTSit defines the interface requirements for the Cell Broadcast Centre — UM TS Radio Network System (RNS)
interface and the radio interface requirements for UMTS Radio Acces Networks to support CBS as specified in
3GPP TS 22.003[2].

The present document also describes the Public Warning System (PWS) for GSM, UMTS, E-UTRAN, and NG-RAN,
see 3GPP TS 22.268 [28].

1.1 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

- References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

- For aspecific reference, subsequent revisions do not apply:

- For anon-specific reference, the latest version applies:Iin the case of a referénce to a 3GPP document (including
a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1] Void

[2] 3GPP TS 22.003: "Circuit Teleservices supported by a Public Land Mobile Network (PLMN)".

[3] 3GPP TS 23.038;*Alphabets and language-specific information”.

[4] 3GPP TS 23.040: "Technical redization of the Short Message Service (SMS)".

[5] Void.

[6] 3GPP TR 03.49 Version:7.0.0: "Digital cellular telecommunication system (Phase 2+); Example
protocol stacks for:interconnecting Cell Broadcast Centre (CBC) and Base Station Controler
(BSC)".

[7] 3GPP TS 44.012: " Short Message Service Cell Broadcast (SMSCB) support on the mobile radio
interface".

[8] 3GPP TS 45.002; "Multiplexing and multiple access on the radio path”.

[9] Void.

[10] 3GPP TS 48.052:; "Base Station Controller - Base Transceiver Station (BSC - BTS) interface;
Interface principles'.

[11] 3GPP TS 48.058: "Base Station Controller - Base Transceiver Station (BSC - BTS) interface;
Layer 3 specification”.

[12] ITU-T Recommendation X.210: "Information technology - Open systemsinterconnection - Basic
Reference Model: Conventions for the definition of OS| services'.

[13] 3GPP TS 48.008: "Mobile-services Switching Centre - Base Station System (MSC-BSS) interface;
Layer 3 specification”.

[14] 3GPP TS 23.042: "Compression algorithm for text messaging services'.

[15] 3GPP TS 23.048: " Security M echanisms for the SIM application toolkit".
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[16] 3GPP TS 25.331: "Radio Resource Control (RRC); Protocol specification”.

[17] 3GPP TS 25.401: "UTRAN Overall Description”.

[18] 3GPP TS 31.102:; " Characteristics of the USIM Application”.

[19] 3GPP TS 25.324: "Broadcast/Multicast Control BMC".

[20] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications’.

[21] 3GPP TR 25.925: "Radio Interface for Broadcast/Multicast Services'.

[22] Void.

[23] Voaid.

[24] Void.

[25] GSMA AD.26: "Coding of Cell Broadcast Functions'.

[26] 3GPP TS 44.018: "Mobile radio interface layer 3 specification; Radio Resource Control Protocol".

[27] 3GPP TS 44.060: "General Packet Radio Service (GPRS); Mobile Station (MS) - Base Station
System (BSS) interface; Radio Link Control / Medium Access Control (RLC/MAC) protocol”.

[28] 3GPP TS 22.268: "Public Warning System (PW.S) Requirements’.

[29] 3GPP TS 25.419: "UTRAN Iu-BC Interface: Service Area Broadcast Protocol (SABP)".

[30] 3GPP TS 48.049: "Base Station Conttoller="Cell Broadcast'Centre (BSC-CBC) Interface
Specification; Cell Broadcast Service Protocol (CBSP):.

[31] Voaid.

[32] ETSI TS 102 900: "European Public. Warning-System (EU-ALERT) using the Cell Broadcast
Service".

[33] IETF RFC 4960: " Stream Contral-Transmission Protocol”.

[34] 3GPP TS 36.413: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1
Application Protocol (S1AP)::

[35] 3GPP TS 29.168: "Cell Broadcast Centre interfaces with the Evolved Packet Core'".

[36] 3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource
Control (RRC); Protocol specification".

[37] Void.

[38] 3GPP TS 23.007: "Restoration Procedures’.

[39] 3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".

[40] 3GPP TS 38.413: "NG Radio Access Network (NG-RAN); NG Application Protocol (NGAP)".

[41] 3GPP TS 29.518: "5G System; Access and Mobility Management Services; Stage 3".

[42] IETF RFC 7540: "Hypertext Transfer Protocol Version 2 (HTTP/2)".

[43] 3GPP TS 23.502: "Procedures for the 5G System; Stage 2".

[44] 3GPP TS 38.300: "NR; NR and NG-RAN Overall Description; Stage 2.

[45] 3GPP TS 23.527: "5G System; Restoration Procedures; Stage 2".

[46] 3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal

Terrestrial Radio Access (E-UTRAN); Overall description; Stage 2".
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[47] ATIS-0700041: "WEA 3.0: Device-Based Geo-Fencing”.

1.2 Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [20] and the following apply. An
abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in
3GPP TR 21.905 [20].

5GS 5G System

5GCN 5G Core Network

EPC Evolved Packet Core

NR New Radio

WEA Wireless Emergency Alert

1.3 Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following
apply. A term defined in the present document takes precedence over the definition of the same term, if any, in
3GPP TR 21.905 [1].

For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.501 [39] apply:

5G System
NG-RAN

For the purposes of the present document, the following terms and definitions givenin 3GPP TS 38.300 [44] apply:

ogNB
NG-RAN node
ng-eNB

2 General description

The CBS service is analogous to the Teletex service offeredon television, in that like Teletex, it permits a number of
unacknowledged general CBS messages to be broadcastto all receivers within a particular region. CBS messages are
broadcast to defined geographical areas known as'cell-broadcast areas. These areas may comprise of one or more cells,
or may comprise the entire PLMN. Individual.€BS messages will be assigned their own geographical coverage areas by
mutual agreement between the informationprovider and the PLMN operator. CBS messages may originate from a
number of Cell Broadcast Entities (CBES), which are connected to the Cell Broadcast Centre. CBS messages are then
sent from the CBC to the cells, in accordance with the CBS's coverage requirements.

A CBS page comprises of 82 octets, which, using the default character set, equates to 93 characters. Other Data Coding
Schemes may also be used, as described in 3GPP TS 23.038 [3]. Up to 15 of these pages may be concatenated to form a
CBS messagee. Each page of such CBS message will have the same message identifier (indicating the source of the
message), and the same serial number. Using thisinformation, the MS/UE is able to identify and ignore re-broadcasts of
already received messages.

CBS messages are broadcast cyclically by the cell at afrequency and for a duration agreed with the information
provider. The frequency at which CBS messages are repeatedly transmitted will be dependent on the information that
they contain; for example, it is likely that dynamic information such as road traffic information, will require more
frequent transmission than weather information. The repetition period will also be affected by the desire for CBS
messages to be received by high speed mobiles which rapidly traverse cells.Reception of CBS messages for an MS/UE
isnot arequirement if it is connected in the CS domain. It should be possible for an MS/UE to receive messagesif it is
connected in the PS domain and no datais currently transmitted.

CS-Domain CS-Connected CS-Idle CS-Idle
PS-Domain - PS-Idle PS-Connected
Reception of CBS Not possible Possible Depends on RRC
Message mode
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NOTE: Incasethe UEisin CS-Idle and PS-Connected Mode it depends on the Radio Resource Control State
whether reception of CBS messages is possible. The relevant states are described in
3GPP TS 25.331[16].

GSM only [CBS messages may be broadcast on two different cell broadcast channels, which are characterized by
different QoS. A MSisaways able to read the basic channel (see 3GPP TS 45.002 [8]). The reading of the extended
channel may collide with other tasks of the MS. Therefore the probability of receiving a CBS message on the extended
channel is smaller than on the basic channel. The reading of the extended channel for MSsis optional. The scheduling
on the channels will be done independently].

To permit mobiles to selectively display only those CBS messages required by the M S/UE user, CBS messages are
assigned a message class which categorises the type of information that they contain and the language (Data Coding
Scheme) in which the CBS message has been compiled. Through the use of appropriate MM, the user isthen ableto
ignore message types that he does not wish to receive, e.g. advertising information or messages in an unfamiliar
language.

A network may be able to remotely activate mobile terminalsin order to enable them to receive CBS messages,
according to regulatory requirements (see 3GPP TS 25.331[16]).

PWS provides a service that allows the network to distribute warning messages on behalf of public authority. PWS
enables the distribution of ETWS, CMAS (aka WEA), KPAS and EU-Alert warning messages in GSM, UMTS, E-
UTRAN, and NG-RAN.

Some of the PWS warning message distribution mechanisms are access technology specific, but some CBS procedures
and related message structures are common for GSM and UMTS,and some CBS procedures and related message
structures are common for E-UTRAN and NG-RAN.

3 Network Architecture
3.0 General

The chosen network architectures differ for, GSM;,"UMTS, EPS, and 5GS. In subclause 3.1 the GSM network

architecture is descripted, in subclause 3.2 the UM TS network architecture, in subclause 3.3 the EPS network
architecture, and in subclause 3.4 the 5GS network architegture.

3.1 GSM Network Architecture

The basic network structure of CBSiis depicted by figure 1.

BTSs
| ] MSs
L
1 3 4
e — 2 T s
BSC | I
3 4
[ | MSs
L
CBE 1

Figure 1

- message transfer on link 1 is outside the scope of 3GPP specifications;
- message transfer on link 2 is described in subclause 9.1;

- message transfer on link 3 is described in 3GPP TS 48.058 [11];
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- message transfer on link 4 is described in 3GPP TS 44.012 [7] and the timing of messages transferred on link 4
is described in 3GPP TS 45.002 [8].

3.2 UMTS Network Architecture

The basic network structure of CBS is depicted by figure 2.

: UTRAN
; Cell
UE = Node B Broadcast
RNC Centre — CBE
Node B :
UE : : (CBC) ;
b
Uu luBc
Figure 2

The basic network structure replaces the GSM BSS with the UTRAN containing the RNC and the Node B. The cell
broadcast centre (CBC) is part of the core network and connected tG:a routing node e.g. a 3G SGSN viathe Bc
reference point. Thus the CBC can reach every RNC viathe usef\plane of the lu interface. On the logical

interface between the CBC and the RNC protocol is described,in 3GPP TS 25.419:{29]. The other UTRAN related
interfaces are described in the according UTRAN specificationshased on the 3GPP TR 25.925 [21]. Based on this
architecture and the current requirements for cell broadeast thecore netwark elements like MSC, VLR, HLR etc are not
involved for the service delivery.

The CBE and the interface between CBE and CBC arerout of .scope of-3GPP specifications.

3.3 EPS Network Architecture

The basic network structure of PWS architecture in E:UTRAN is depicted by figure 3.3-1.

UE eNodeB MME I CBC | CBE

LTE-Uu S1-MME SBc

Figure 3.3-1: PWS architecture

The cell broadcast centre (CBC) is part of the core network and connected to the MME viathe SBc reference point. The
interface between the CBC and the MME is described in 3GPP TS 29.168 [35] and the interface between the MME and
the eNodeB is described in 3GPP TS 36.413[34].

The CBE and the interface between CBE and CBC are out of scope of 3GPP specifications.

3.4 5GS Network Architecture

Figures 3.4-1, 3.4.-2 and 3.4-3 depict the basic network structure of 5GS PWS architecture.

Figure 3.4-1 depicts the 5GS PWS system architecture, using service-based interfaces between CBCF and AMF,
showing how the network functions interact with each other. This option is further described in clauses 4 to 8. The
service-based interfaces are further described in clause 9A.
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