TS 101 441 ve.2.0 a99s-11)

Technical Specification

Digital cellular telecommunications system (Phase 2+);
Customised Applications for Mobile network Enhanced Logic
(CAMEL) Phase 2;
Stage 2
(GSM 03.78 version 6.2.0 Release 1997)

LS

GLOBAL SYSTEM /FOR
MOBILE COMMUNICATIONS

ETSI %




GSM 03.78 version 6.2.0 Release 1997 2 TS 101 441 V6.2.0 (1998-11)

Reference
RTS/SMG-030378Q6R1 (dcc03003.PDF)

Keywords

Digital cellular telecommunications system,
Global System for Mobile communications (GSM)

ETSI

Postal address
F-06921 Sophia Antipolis Cedex - FRANCE

Office address

650 Route des Lucioles - Sophia Antipolis
Valbonne - FRANCE
Tel.: +334 9294 42 00 Fax: +33 493 65 47 16
Siret N° 348 623 562 00017 - NAF 742 C
Association a but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° 7803/88

Internet

secretariat@etsi.fr
http://www.etsi.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.

© European Telecommunications Standards Institute 1998.
All rights reserved.

ETSI



GSM 03.78 version 6.2.0 Release 1997 3 TS 101 441 V6.2.0 (1998-11)

Contents

Intellectual Property RIGNES..........cooiiiiiiii e 9
1 o0 o 1 PP 10
2 NOIMALIVE FEfEIENCES ... e e e e eeennnnne s 10
3 Definitions and abbreViatioNsS ............. oo+ —— 11
3.1 D=3 (] 71 1o o L PP PP P OUTPPPRPR 11
3.2 F N o] o] (=Y T 1T L PO UPPPRORTPPPRP 12
4 N o 011 = od (1 = R 13
4.1 Functional Entities USed fOr CAMEL..........cooiiiiiiiiiiiiiie et eessmmeeneee e e e e e 13
4.2 Interfaces defined fOr CAMEL ..........ooii i e eemmmmmmneen e e e 14
42.1 [ [ AV I = ] ) (=T o = ot TR 14
422 GMSC - HLR INEEITACE .ottt e e s e e e e e s nbbeeas 14
4.2.3 GMSC - gSMSSF INEITACE ..uveiiiiiiiee e r e e e e e e e e m— 14
4.2.4 OSMSSF - gSMSCF INTEITACE ...t e e e e e e e e e e e e s mmmmmmmmmmmmmnne e e e s 14
4.2.5 MSC - SMSSF INLEITACE ....eeeiiiiieee et r e et e e e e e e e s e s s mmeeemeememamr e e e e e e e 14
4.2.6 (o R IS O i o T = ] (= 5 - Vo = SOt 14
4.2.7 OSMSCF - gSMSRF INEITACE ..o e e e e e e e e e e e s nnnnnnes 14
4.2.8 T O o Y0 0 1T Ol T 1= =T - PP 15
5 DeteCtion POINES (DPS).....uiiiieiiiie ettt ————————— 15
5.1 DefiNition and AESCIIPLION. ......iiii i e e et e e e e e e e e s e eeeeeeenannnseeeeeeeseesanaan 15
5.1.1 Arming/disarming MECNANISM.........uuiiiiiiiiiie e e e e e e e e e e e s e s s e e e enenanennn e e as 15
5.1.2 L@ 1 (=TT R PP PPPR 16
5.1.2.1 Criteria for aterminating Call.............ooiiiiiiii e e ———————————— 16
5.1.2.2 Criteria for an originating call or a forwarded call ................oooicciiiiiiiie e 16
5.1.3 =] =0T 1 o J OSSP 17
5.2 DP PrOCESSING FUIES ...eeeiiiiiiieee e e e e e e ee ettt e e et e e e e e e et e et s s s s abae b eeseeeeeseeeeee s emmmmmmmmmmmmmn s sesennnssnsnnes 17
6 Description of CAMEL SubscCriber Data...............ccoooiiiiiiiiii e emnes 17...
6.1 Originating/Terminating CAMEL Subscription Information (O/T-CSI) .....ceuvvvieeiiiiiiiciiiieeeeeeee e
6.1.1 [0 ] 1015 O = To [0 [ PR
6.1.2 Y=V oI SO
6.1.3 Default Call HaNdIiNg .......oooooiieeee e

6.1.4 0L T SRR

6.1.5 (Dol ] (= - PP PRRPR
6.1.6 (07211, | = I @x=To T= o111 Y20 = F- 2 T |1 o 1

6.2 Other CAMEL QALA.........ueeeiie ettt e et e e e e e sttt e e e e s st b et e e e e s sanbee e e e e e ssbbeeeeeeennnees
6.2.1 USSD CAMEL Subscription Information (U-CSI)

6.2.1.1 ST oV Tot I @ o o L= P PR
6.2.1.2 [0 E] 1S O = To [o | £
6.2.2 Supplementary Service Invocation Notification CAMEL Subscription Information (SS-CSI).................
6.2.2.1 CoNENE OF e SS-CSH ..eiiiiiiiiiiie e rme e e e s e srmne e e nneee 18
6.2.2.1.1 N o)1) Tor= Lo g I ol ] (= T T TPPPPR 18
6.2.2.1.2 Lo 1] LIS 08 = To [0 | =P 19
6.2.3 Location information/Subscriber state INterrogation...........ccccvvvviiiiiiieeee e 19
6.2.4 Translation Information Flag (TIF-CSI).....ccoiiiiiiiieeee e e e s e s 19
7 Description 0f CAMEL BCSIMS .......coiiiiiiiiiieieeeeeeeeeeeeetevetea s s s s e s e e s 19
7.1 GENEIAl HANAIING ..ttt e e e e e e e e e s s e ettt e e e e e e e s+« s— 11121112 an s 19
7.2 Originating Basic Call State Model (O-BCSM) ....uuuiiiiiiiiieeeeee et e e e rreeeeeeee e 19
7.2.1 DeSCriPtioN Of O-BCSM.....uiiiiiiiiiiiee et e e e e e e et e s s s s s s e e e e e eeeeeeeeenneeeeeeeeneereeeeeees 19
7.2.1.1 Description of the call model (PICS) .............. rrrrrrrrrrrrrrrreeeeeeeeeesenn s s o— 20
7.2.1.1.1 O_Null & Authorise_Origination Attempt CoIIect Info ..............................................................
7.2.1.1.2 Analyse, ROULING & AlCITING ... e e e e s e s e s 21

ETSI



GSM 03.78 version 6.2.0 Release 1997 4 TS 101 441 V6.2.0 (1998-11)

7.2.1.1.3 (@ otV PP 22
7.2.1.1.4 (@ T T (o =T o] 1o o 22
7.3 i
7.3.1
7.3.11
7.3.1.1.1 a
7.3.1.1.2 Terminating Call HaNAIING.........ovuiiiiiiiiiriieeee e e e e ere e e e e e e eeaeeeas 24
7.3.1.1.3 T_Active
7.3.1.1.4 B I o7 =T 1T o TP 25
7.4 BCSM Modelling of Call SCENAIIOS .....uuuiiiiiiiiiiieee et e e e r e e e e aaaaaaaeeeeeens 25
7.4.1 [ [o] o T1 TR @ o L= L= To I O | PP
7.4.2 Mobile Terminated Call ..........ooouviiiiiiii e
7.4.3 Call Forwarding at the GMSC
7.4.4 Call Forwarding at the MSC
8 Procedures for CAMEL ..o ——— 28
8.1 OVErall SDL ArChIECIUIE ... .eeeiiii ettt e e ettt e e st ee e mmm e e e et e e e e e e e nnneees 28
8.2 Handling of mobile originated CallS.............uuuiiiiiiiii e e e e e e e 31
8.2.1 Handling of mobile originated calls in the originating MSC..........c.c.cvvvivieiiiiiiir e 31..
8.2.1.1 Actions of the MSC 0N receipt Of INt_EFTOF ....u.vvviiiieiieee e e e 32
8.2.1.2 Actions of the MSC on receipt of INt_CONLINUE ..o s 32.
8.2.1.3 Actions of the MSC on receipt of INt_CONNECT..........cccoiii i e 32
8.2.1.4 Actions of the MSC on receipt of Int_Release_Call.........ccceevviveeeeiiiiiiiieee e e 32...
8.2.1.5 Action of the MSC in procedure CAMEL_OCH_ETC .....ccooiiiiiiiiiiiiieiere et sessenenneen e e e e e
8.2.2 Handling of mobile originating calls in the originating VLR .........cccoviiiiiiiiiiiiecee e h6.
8.3 Retrieval of routeing iNfOrMAtION. .........eeiiiiiii e e e e e e e e e s nennes 58
8.3.1 Retrieval of routeing information iN the GMSC...........cooi i 58
8.3.1.1 Action of the GMSC on receipt of Int_Release_Call............cccceeeeeeiiieeieiiiiceee e 59....
8.3.1.2 Action of the GMSC 0N receipt Of INE_EITOr .......uuuiiiiiiiiieiee e h9
8.3.1.3 Action of the GMSC on receipt of INt_CONLINUE ..........cooiiiiiiiieeeec e e 59..
8.3.1.4 Action of the GMSC on receipt of INt_CONNECT..........cccciiiiiiiiieeece e 59..
8.3.1.5 Action of the GMSC on receipt of Send_Routeing_Info Negative Response (at state

Walit_For_ ROULEING_INFO_2) .uriiiiiiiiiiiiie e r e e e e e eaeaeeees 60
8.3.1.6 Action of the GMSC on receipt of Send_Routeing_Info ack with MSRN (at state

Wait_For_ROULEING_INFO_2) .uuiriiiiiiiiiiii e r e e e e e e eeaaaeees 60
8.3.1.7 Action of the GMSC on receipt of Send_Routeing_Info ack with FTN (at state

Wait_For_ ROULEING_ INFO_2) .uririiiiiiiiiiie e r e e e e e e eeeaaeees 60
8.3.1.8 Action of the GMSC on receipt of Send_Routeing_Info ack with O-CSl and FTN (at state

VAV T o g o 101 (=T o TR ) (o 72 [PPSR 60
8.3.1.9 Action of the GMSC in procedure CAMEL_MT _ETC......ccuuiiiiiiiiiiieeee e esseiirenneeeeeeeae e e e e e e s e s
8.3.2 Retrieval of routeing information in the HLR .. et rrereeeeeeeaeeanaa—rr—rrrrreeaeeeeeesennnnnnsss mom— O
8.3.3 Handling of provide roaming number request in the VLR ........................................................... 9.1 .....
8.4 Handling of mobile terminating CallS.............ooi it e e
8.4.1 Handling of mobile terminating calls in the terminating VMSC
8.4.2 Handling of mobile terminating calls iN the VLR...........oviiiiiiiioi e o
8.5 Handling of forwarded CallS...........cuveeiiiiiiii e e e e e e e e e e s se s eeeeees
8.5.1 Procedure CAMEL_CF_MSC_INIT : handling of Int_Connect
8.5.2 Action of the GMSC in procedure CAMEL_CF_ETC ... ssvierene e s e s e e e e e e
8.6 Handling of mobile calls in the gSMSSF .........uiicee e e e
8.6.1 Information flow for call duration CONEIOL..........cooouiiiiiiii e e
8.6.2 Behaviour of the gsmSSF in the proCcess gSMSSF ...
8.6.2.1 Actions of the gsmSSF on receipt of CAP_Request_Report BCSM_Event (at the state

Waiting_FOr_INSTIUCHIONS)...ciiiiiiiei it e e e e e e e s e s s e e e e e e e e e e e e e e e e s e emmeeemenenns 106
8.6.2.2 Actions of the gsmSSF on receipt of CAP_Continue (at the state Waiting_For_Instructions)...........
8.6.2.3 Actions of the gsmSSF on receipt of CAP_Release_Call (at the state Monitoring) ........cccccevveeeeeenn.
8.6.3 [ (o Tt =T [0 (I o = T To | L= T R 107
8.7 ST 153 1] o o= 1 SRR 132
8.8 Procedure CAMEL_Provide_Subscriber_Info.........cooooiiiiiie e e 141
8.8.1 SR (== Ted g = o L= PR SOPUPPRPTN 141
8.8.2 MS NOL FEACKNADIE. ...t e s s nne e s ee s 142
8.8.2.1 Location INformation reqUESTEA..........cccuuiiiiiiiiieie e e e e e e e e 142

ETSI




GSM 03.78 version 6.2.0 Release 1997 5 TS 101 441 V6.2.0 (1998-11)

8.8.2.2 Y0 o R Yol g o1 RS = L (=T (=0 [ =] 1=
8.8.3 Actions at state Wait_For_Information

8.8.3.1 Provide _Subscriber_INfO @CK .......ciiiieiiiiiii i
8.8.3.2 Provide_Subscriber_Info Negative RESPONSE...........cooviiiiiiiiiiiiiiieiir e eaneees 142...
8.9 F N o)V T a1 L) (=T o T - o) o OSSR 143
8.10 Handling of USSD to/from gSMSCF.........uiiiiiiiiiiiiee oo re et e e e e e e s s s et eee e e s mmmmmemmeenensees 144
8.10.1 Y ST L 1= L= O 11 PR 145
8.10.2 (o E] IS O T 1= (=T BT 0 PP 145
8.10.3 Content of the USSD General CAMEL Service Information (UG-CSI) ......ccoeeeeiiiiiiiiiiiiiiieiieee e
8.10.3.1 ST Yot O o Lo [ RTT 146
8.10.3.2 [0 1] 11T O = To [0 1= RSP 146
8.11 Handling of Supplementary Service Invocation NOtfiCation .............ccccvieeiiiiiiiiiiicee e 146.
8.12 CAMEL specific handling of location updating and data restoration ...............ccccccvvieeirireeeee e ieeies 146......
8.13 Processing of Non-Call Relate@d EVENLS .......ciiiiiiiiiiie ittt e e e e e e e e e e e e e e 146
8.14 Cross phase COMPALIDIIILY ........uuuuiiiiiiiiiie e e e e e e e e e eeeeaeessasannnnnes 146
9 Description of information flOWS.............oooo e 146
9.1 gSMSSF to gSMSCF information flOWS .........oociiiiiec e s e mmmmneees 147
9.1.1 ACHVILY TESE ACK ©1vvvveiieiiieiee e e e e e e et e e e e e e e e s e s s et e e e e e e e eaaaeae e s e s ommmmmmmmnr s e e e e e e eeeeeeen 147
9.1.1.1 1= ] o] 1o 1 o PSSR 147
9.1.1.2 INFOrMALION EIBMENTS ..ot e ettt e+ ——— 147
9.1.2 Apply Charging Report

9.1.2.1 1= ] o] 1o 1 o PSSR
9.1.2.2 INFOrMALION EIBMENTS ..ottt e+ 4 —— 147
9.1.3 Call Information Report

9.1.3.1 1= ] o] 1o 1 o PSSR
9.1.3.2 INFOrMALION EIBMENTS ..ot e e+ 4 ——
9.14 YT o B =T 0T ] = O] S

9.1.4.1 1= ] o] (o o P EEEEPPRRR

9.1.4.2 INfOrMAation EIEMENTS .....ooviiiiie e

9.15 T LT = PP

9.1.5.1 DTS ] o] 1o o P EEEERRRR

9.15.2 INfOrMAation EIEMENTS ......o.viiiiiie e

9.2 gsmSCF to gsmSSF information flows

9.2.1 1Y Y 1= USSR
9.2.1.1 D 1= ] o] 1o T o USSR

9.2.1.2 Information Elements

9.2.2 Y o] o] V1 g - T o {1 o

9.2.2.1 D 7= ] o] 1o o PSR
9.2.2.2 Information Elements

9.2.3 Call Information Request

9.2.3.1 D 1= ] o] 1o o PR
9.2.3.2 Information Elements

9.2.4 CANCEL .ottt

9.24.1 D 7= ] o] 1o o PSSR
9.2.4.2 INFOrMALION EIBMENTS ..cooiiiiiii e e+ 4 —
9.25 Connect

9.25.1 DTS ] o] 1o o PSS
9.25.2 INFOrMALtION EIBMENTS ...ooiiiiiiiii et 4 s —
9.2.6 Connect To Resource
9.2.6.1 D 7= 1 o] 1o o PSSR
9.2.6.2 INFOrMALION EIBMENTS ..oooiiiiiiie et —
9.2.7 Continue

9.2.7.1 DTS ] o] (o o PSSR
9.2.7.2 INFOrMALION EIBMENTS ..oooiiiiiiii ettt —
9.2.8 Disconnect Forward Connection _—
9.2.8.1 DTS ] o] 1o o PSSR
9.2.8.2 INFOrMALtION EIBMENTS ..cooiiiiiiiie ettt e+ ———
9.2.9 Establish Temporary Connection
9.29.1 D 1= ] o] 1o o PSSR
9.2.9.2 INFOrMALION EIBMENTS ..oooiiiieiiii e et 4 —

ETSI



GSM 03.78 version 6.2.0 Release 1997 6 TS 101 441 V6.2.0 (1998-11)

9.2.10
9.2.10.1
9.2.11
9.2.11.1
9.2.11.2
9.2.12
9.2.12.1
9.2.12.2
9.2.13
9.2.13.1
9.2.13.2
9.2.14
9.2.14.1
9.2.14.2
9.3
9.3.1
9.3.1.1
9.3.1.2
9.3.2
9.3.2.1
9.3.2.2
9.3.3
9.3.3.1
9.3.3.2
9.4
9.4.1
9.4.1.1
9.4.1.2
9.4.2
9.4.21
9.4.2.2
9.4.3
9.4.3.1
9.4.3.2
9.5
9.5.1
9.5.1.1
9.5.2
9.5.2.1
9.5.3
9.5.3.1
9.5.4
9.54.1
9.5.5
9.55.1
9.6
9.6.1
9.6.1.1
9.6.2
9.6.2.1
9.6.3
9.6.3.1
9.7
9.7.1
9.7.1.1
9.7.1.2
9.7.2
9.7.2.1
9.7.2.2
9.7.3

Furnish Charging INfOrmMation .............uuiiiiiiiiiiie e s cmm——— e 157
Information Elements I Y4
R LT T =T OF || SR 158
DTS ] o] 1o PR 158
Information Elements eeeenn.. 158
Request Report BCSM EVENT.......ooooviiiiciiii e s e e e e e e e mmmmmmmmmmeenneee 158
1= 1] o] 1o SRR 158
INFOrMAtioN EIBMENTS .....coiiiiiiieeitcice et e e e e e e e e e e e e e e e e ee b et e et — s 158
STy A T =] GO OO 159
1= ] o] 1o PR 159
INFOrMAtiON EIBMENTS ...ttt ettt et e s e e e e e e e e e e e eeee s s s mmmm— 11118 159
Send Charging INFOrMAtION ..........uuiiiiiiiiiie e rreeeeaeeeaanaaaaeens 159

1S ] o] 1o o PR
Information Elements
Optional (Service logic dependent) gsmSCF to gsmSRF information flows
CANCEL .
1= ] o] (o1 o PRSP
INFOrMAation EIEMENTS ...t et
[ P YA Y T a To 18] o7 =T o' = o | P
DTS ] o] 1o T o SRR
INFOrMAation EIEMENTS ...t et
Prompt And Collect User Information
DTS ] o] 1o o P EEEERR
INFOrMAation EIEMENTS ...ttt
gsmSRF to gsmSCF information flows
ASSISt REQUESE INSITUCHIONS. ...t e e e e e e e e s s e sm——— e
Description
INFOrMALION EIBMENTS ..cooieiiiiii et s s+ 4 —
Prompt And Collect User INfOrmation aCK.............cooiiiuuiiiiiiiiiiiiiee e e
Description
INFOrMALION EIBMENTS ..oooiiiieiiiie ettt e+ —
Specialized RESOUICE REPOI........cviiee e i i e e e e e e e s s e s e s s e e s eeeeeeee s nnnreeees
Description
INFOrMALtION EIBMENTS ..cooiiieiiiie ettt —
gSMSCF to Assisting SSF information flIOWS ............ooiiiiiiiiiiiic e
Cancel
DTS ] o] (o o PSR
CONNECE TO RESOUICTE ....ceeeeeieeiie ittt e e e e e et e e e e e e e ettt e e teeeeeeennereeneneeeneeeeeeess
D 1= ] o] 1o o PSSR
[ Fo YA Y T  To 10 o7 =T o' = o
DTS ] o] 1o o PR
Prompt And Collect User INfOrmMation ...........coccuiiiiiiiieiiiieeeeee e e e e e e e e e e e s smmmeeeeeeeeees
D 1= ] o] 1o o PSR
LRy A N 4= P EPR PP
D 7= ] o] 1o o PSSR
Assisting SSF to gsmSCF information fIOWS ..........coviiiiiiiiiiic e
ASSISt REQUESE INSITUCHIONS. ... e e e e e e e e e s e s—— e
DTS ] o] 1o o
Prompt And Collect User Information ack
D 7= ] o] 1o o PSSR
Specialized RESOUICE REPOI........iiiiee e i e e e e e e e e e e e s e s e e s eeeeee e nnnnreeees
DTS ] o] 1o o PSSR
gSMSCF to HLR infOrmation fIOWS ........coviiiiiiiiiieee e e e e nemnnnneeneeees
Any Time INterrogation REQUEST ..........ooi it e e r e e e e e e e s e e s e s e e e emmmn e s
1= ] o] 1o o PSRN
INfOrmMation EIEMENTS ......oeviiiiie e
UNSErUCtUred SS REQUEST........oo ittt e e e e e e e ae e e e e e s e e s snmmnnns
1= ] o] 1o o PSSR
INfOrmMation EIEMENTS ....c.ovviiiiii e
UNSEIUCTUrEd SS NOLY .. e e e e s e e e e s e e s s e s

ETSI



GSM 03.78 version 6.2.0 Release 1997 7 TS 101 441 V6.2.0 (1998-11)

9.7.3.1 1= ] o] 1o o PSSR 166
9.7.3.2 Information Elements eeeennr. 166
9.7.4 Process UNStructured SS Data ACK ........uuuuieiiiiiiiieeiiiieeeieiiiieie e e e e e e e e e e e e et s eseeeeeseaeeeeeeees 167
9.7.4.1 1= ] o] 1o o PSSR 167
9.7.4.2 Information Elements eeeennns 167
9.7.5 Process Unstructured SS REQUESE ACK ..........cccuvuiiiiiiiiiiir e e e e e e e eeeeeeeeeneeeens 167
9.7.5.1 1= ] o] 1o o PSSR
9.75.2 Information Elements

9.8 HLR to gsmSCF information flows

9.8.1 ANY TIMeE INtEITOQALION ACK .....uvviiiiiiiiiiiiee e e e e s e s e e e e e e e e e e e s s s s s e e e e e e eeeaeeeeseesaanannnnnns
9.8.1.1 1= ] o] 1o o PSSR
9.8.1.2 INfFOrmMation EIBMENES ........cooiiiiieeiietcceee e e e e e e eaeraraan

9.8.2 Unstructured SS Request ack

9.8.2.1 1= ] o] (o o P UEEEPPRRR

9.8.2.2 INfFOrmMation EIBMENTS ........cooiiiiieieeeceee e e e e e e eeeraraan

9.8.3 Unstructured SS NOLIfY ACK.........cccciiiiiiiieiiiiiceee e e

9.8.3.1 1= g o] 1o 1 o PSSR
9.8.4 Process UNSIrUCIUIrEd SS Datal...........ccovvivuiiiiiiiiiiieeeeeieeeeeeitieeae s e e e e e e e e e eeeeeaeba bbb e e eeesennnmnnnnn e es
9.8.4.1 DTS ] o] 1o T o USSR

9.8.4.2 INfOrmMation EIBMENTS ........oooiiiiieeeecce e e e e e e e e e eeeraraan

9.85 Process Unstructured SS Request

9.8.5.1 D 1= ] o] 1o o USSR

9.8.5.2 INFOrMation EIBMENTS .......cooeiiiiieeeeee et s e e e e e e e e e e e e e e e e e s s

9.9 HLR t0o VLR information flOWS .......cooiiiiiiiiiiiiiceeeeeiiee e

9.9.1 Delete SUDSCHDEr DAta...........cccvvuiiiiiiiiiieieeeeeeeeeeeecee et

9.9.1.1 1= ] o] 1o o P UEEERRRRRRR

9.9.1.2 INFOrMAtioON EIBMENTS ...ttt e e e e e e e e e e e e e e eeeeeees et s ss— s
9.9.2 INSEIT SUDSCIIDET DALA .. .uuvuuiiiieieee ettt e e e e e et e ettt ee e e et e e eeeeesesees st s mnnnnmmmmmmmmmeesssbannnns
9.9.2.1 DTS ] o] 1o o PSSR
9.9.2.2 Information Elements
9.9.3 Provide SUDSCIIDEI INTO.......uiiiiiiii et e e e e e e e e e e e e e e s s m—— 1111 anes
9.9.3.1 D 7= ] o] 1o o PSSR
9.9.3.2 INFOrMAtioON EIBMENTS ...t e s e s e e e e e e e e e e e eeeee s s e— s
9.9.4 Provide ROAMING NUMDET ... .....uiiiiiiiiiieeieec e e e e e e e s e e e e e s e e e eeenennnnnnns
9.9.4.1 D 7= 1 o] 1o o PSR
9.9.4.2 Information Elements

9.10 VLR t0 HLR INfOrMation flOWS ....uvuveiiiiiie ittt o 1222
9.10.1 INSErt SUDSCIDEr DAtA ACK..........cevuriiiiiiiieie it e e ee et tee et et e e e e e e e e et e eessa b et mmmmmmmmmmmee—— e sessanns
9.10.1.1 Description

9.10.1.2 INFOrMAtioN EIBMENTS ... .ottt e e e e e e e e e e e e e e e eebe b e e b s — s
9.10.2 Provide SUBSCHBEr INFO ACK ......vuiiiiii i e e e re v e e e e eees
9.10.2.1 Description

9.10.2.2 INFOrMAtioN EIBMENTS ... .ottt e e e e e e e e e e e e e e e eebe b e et e m— s
9.10.3 [ 0o F= 1 (=8 o o7 1[0 1S PP
9.10.3.1 Description

9.10.3.2 Information Elements

9.10.4 ST (0] (=T I | -
9.10.4.1 7S ] o] 1o PR

9.10.4.2 Information Elements

9.11 HLR to GMSC information flows

9.11.1 Send ROULEING INFO ACK .....cceii it e e e e e e e s e s s e e e e e e e e eeeeeaeeaee s
9.11.1.1 1S g o] 1o o PR

9.11.1.2 INFOrMation EIBMENTS .......cooiiiiiiieecee e e e e e e e e e e eeeeaee s

9.12 GMSC to HLR information flows

9.12.1 Y= Lo {101 1= oo TN | o F SRS
9.12.1.1 1S ] o] 1o PR

9.12.1.2 INFOrMation EIBMENTS .......oooiiiiiieiice et e e e e e e e e e e e e eeebe b e ee e

9.13 MSC to gsmSCF information flIOWS ..o

9.13.1 TSR [a\V/eTor= i o] g I\ o) 1] o= 11 o] [P S
9.13.1.1 D 1= TS 1] o] 1o R

ETSI



GSM 03.78 version 6.2.0 Release 1997 8 TS 101 441 V6.2.0 (1998-11)

9.13.1.2 INFOrMAtioON EIBMENTS .. ..ottt e e e e e e e e e e e e e e e ae e et e et — s 175
9.14 VMSC to GMSC information flows .175
9.14.1 ResUME Call HANAING.......uuuiiiiiiiiiieeiee et e e e e e s s s st e e e e e e e aeeeeeeeessasanannnnnnnrnnn 175
9.14.1.1 DTS ] o] 1o PR 175
9.14.1.2 INFOrMAtioN EIBMENTS .. ..ottt e e e e e e e e e e e e e e e e ee e et e s s s s — s 175
9.15 MSC to VLR infOrmation fIOWS.........cooiiiiiiiiiieeeee ettt e e e e e eennnma e e e e 176
9.15.1 Send Info FOr OULgOING Call.........coooiiiiii i e e e e —— 176
9.15.1.1 Description

9.15.1.2 Information Elements

9.15.2 Send INfo FOr RECONNECIEA Call .....uuuiiiiiiiiiiiiiieeeeecce et e e e e mmmmmmmmmmeees 176
9.15.2.1 1S ] o] 1o o SRR

9.15.2.2 Information Elements

9.16 VLR t0 MSC information flOWS.......ccoiiiiiiiiiiiieee et e e e e e e eennnma e e e
9.16.1 COMPIELE Call... .o r e et e e e e e e e e e e s e e ——————— e e s
9.16.1.1 1S ] o] 1o o PR

9.16.1.2 INfOrMation EIBMENTS .......cooiiiiiiieecce ettt e e e e e e e e e e e eeaae b

9.16.2 Send Info For Incoming Call aCK ............uuiiiiiiiiieiee e

9.16.2.1 7S ] o] 1o o PR

9.16.2.2 INfFOrMation EIBMENTS .......coooiiiieeeec e e e e e e e e e e eeaesee s

9.16.3 Send Info For Incoming Call negative response

9.16.3.1 1S ] o] 1o o PP

9.16.3.2 INfFOrMation EIBMENTS .......cooiiiiiieeeecee et e e e e e e e e e e e aeaee s

10 Interaction with sUpPPIEMENLArY SEIVICES........cccii it

10.1 (I [o R T L= g1 1] {To%= 110 o FR RO PP PP UURPRRR
10.2 (O 118 (o] 471V7= 1 1 o JE=T=1 V7o = PP RPPRR
Annex A (informative): Document change hiStOry............eviiiiiiiii e 179
HISTO Y .ttt e et oo oottt et e e e e et e et oo oo 4ot ¢ S———— 44411111 n e 180

ETSI



GSM 03.78 version 6.2.0 Release 1997 9 TS 101 441 V6.2.0 (1998-11)

Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly availablET& members and non-membersand can be found

in SR 000 314’Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETSI in respect
of ETSI standards'which is availabléree of chargefrom the ETSI Secretariat. Latest updates are available on the
ETSI Web server (http://www.etsi.org/ipr).

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

Foreword

This Technical Specification (TS) has been produced by the Special Mobile Group (SMG) of the European
Telecommunications Standards Institute (ETSI).

This TS specifies the stage 2 description for the second phase (see GSM 02.78 [2]) of the Customized Applications for
Mobile network Enhanced Logic (CAMEL) feature within the digital cellular telecommunications system
(Phase 2/Phase 2+).

The contents of this TS are subject to continuing work within SMG and may change following formal SMG approval.
Should SMG modify the contents of this TS it will then be republished by ETSI with an identifying change of release
date and an increase in version number as follows:

Version 6.x.y
where:
6 GSM Phase 2+ Release 1997

x the second digit is incremented for changes of substance, i.e. technical enhancements, corrections, updates,
etc.

y the third digit is incremented when editorial only changes have been incorporated in the specification;
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1 Scope

This Technical Specification (TS) specifies the stage 2 description for the second phase (see GSM 02.78 [2]) of the
Customized Applications for Mobile network Enhanced Logic (CAMEL) feature which provides the mechanisms to
support services of operators which are not covered by standardized GSM services even when roaming outside the
HPLMN.

The CAMEL feature is a network feature and not a supplementary service. It is a tool to help the network operator to
provide the subscribers with the operator specific services even when roaming outside the HPLMN.

In this specification, the GSM Service Control Function (gsmSCF) is treated as being part of the HPLMN. The
regulatory environment in some countries may require the possibility that the gsmSCF and the HPLMN are controlled
by different operators, and the gsmSCF and the HPLMN are therefore distinct entities.

In the second phase the CAMEL feature supports:
- mobile originated and forwarded calls;

- mobile terminating calls;

- any time interrogation;

- suppression of announcements;

- announcements, in band user interaction;

- charging features;

- supplementary service invocation notifications;
- USSD interaction with the gsmSCF.

Note that CAMEL is not applicable to Emergency Setup (TS 12), i.e., in case an Emergency call has been requested the
gsmSSF shall not be invoked.

The mechanism described in this standard addresses especially the need for information exchange between the VPLMN
or IPLMN and the HPLMN for support of operator specific services. Any user procedures for the control of operator
specific services are outside the scope of this standard. Subscribers who have subscribed to operator specific services
and therefore need the functional support of the CAMEL feature shall be marked in the HPLMN and VPLMN. In case a
subscriber is marked to need CAMEL support, the appropriate procedures which provide the necessary information to
the VPLMN or the HPLMN are invoked. It is possible for the HPLMN to instruct the VPLMN or IPLMN to interact

with a gsmSCF which is controlled by the HPLMN.

The specification of operator specific services is outside the scope of this standard.

2 Normative 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 a specific reference, subsequent revisions do not apply.
- For a non-specific reference, the latest version applies.

- A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the same
number.

[1] GSM 01.04: "Digital cellular telecommunications system (Phase 2+); Abbreviations and
acronyms".
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[2] GSM 02.78: "Digital cellular telecommunications system (Phase 2+); Customized Applications for
Mobile network Enhanced Logic (CAMEL) - Phase 2. Service description. Stage 1

[3] GSM 03.18: "Digital cellular telecommunications system (Phase 2+); Basic call handling ;
Technical realisation".

[4] GSM 09.02: "Digital cellular telecommunications system (Phase 2+); Mobile Application Part
(MAP) specification”.

[5] GSM 09.78: "Digital cellular telecommunications system (Phase 2+); CAMEL Application Part
(CAP) specification - Phase 2".

[6] ITU-T Q.1214, May 1995: "Distributed Functional Plane for Intelligent Network CS-1"

[7] EN 301 070-1 v1.1.1. "Integrated Services Digital Network (ISDN) ; Signalling System No.7 ;

ISDN User Part (ISUP) version 3 interactions with the Intelligent Network Application Part
(INAP) ; Part 1 : Protocol specification [ITU-T Recommendation Q.1600 (1997), modified]".

[8] GSM 03.90 : "Digital cellular telecommunication system (Phase 2+); Unstructured Supplementary
Service Data (USSD) - Stage 2".

[9] GSM 03.85: "Digital cellular telecommunications system (Phase 2+); Closed User Group (CUG)
supplementargervices - Stage 2".

3 Definitions and abbreviations

3.1 Definitions

For the purposes of this TS, the following definitions apply:

Basic Call State Model (BCSM):The BCSM provides a high-level model of GMSC- or MSC/VLR-activities required
to establish and maintain communication paths for users. As such, it identifies a set of basic call activities in a GMSC or
MSC/VLR and shows how these activities are joined together to process a basic call.

Call Control Function (CCF): The CCF is the Call Control Function in the network that that provides call/service
processing and control (see ITU-T Q.1214 [6]).

Detection Points (DP):The points in processing at which notifications (to the service logic) can occur and transfer of
control (to the gsmSCEF) is possible are called Detection Points (DPs).

GSM Service Control Function (gsmSCF)A functional entity that contains the CAMEL service logic to implement
OSS. It interfaces with the gsmSSF, the gsmSRF and the HLR.

GSM Service Switching Function (gsmSSF)A functional entity that interfaces the MSC/GMSC to the gsmSCF. The
concept of the gsmSSF is derived from the IN SSF, but uses different triggering mechanisms because of the nature of the
mobile network.

GSM Specialised Resource Function (gsmSRFA functional entity which provides various specialized resources. It
interfaces with the gsmSCF and with the MSC. This entity is defined in ITU-T Q.1214 ([6]) with variations defined in
the specification.

Location Information: Indicates the location of the served subscriber. The provision of location information is
independent of the MS status. As part of the location information, an indication of the age of this information may be
delivered.

Originating Basic Call State Model (O-BCSM):The originating half of the BCSM. The O-BCSM corresponds to that
portion of the BCSM associated with the originating party.

Originating CAMEL Subscription Information (O-CSI): The O-CSl identifies the subscriber as having originating
CAMEL services.
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Point In Call (PIC): PICs identify MSC/VLR (GMSC) activities associated with one or more basic call/connection
states of interest to OSS service logic instances.

Service Key:The Service Key can identify to the gsmSCF the service logic that it should apply. The Service Key is
administered by the HPLMN, and is passed transparently by the VPLMN/IPLMN to the gsmSCF. The Service Key is a
part of the T/O-CSI.

Subscriber State:See GSM 02.78 [2].

Supplementary Service Notification CAMEL Subscription Information (SS-CSI) The SS-CSlI identifies the
subscriber as having supplementary service invocation notification CAMEL services.

Terminating Basic Call State Model (T-BCSM): The terminating half of the BCSM. The T-BCSM corresponds to
that portion of the BCSM associated with the terminating party.

Terminating CAMEL Subscription Information (T-CSI): The T-CSl identifies the subscriber as having terminating
CAMEL services.

Translation Information Flag (TIF-CSI) : The TIF-CSl is a flag in the CAMEL subscriber data which indicates that
when the subscriber registers a forwarded-to number, that the HLR shall not attempt to perform any translation, number
format checks, prohibited FTN checks, call barring checks.

USSD CAMEL Subscription Information (U-CSI) : The U-CSl identifies a set of subscriber specific mappings from
a USSD service code to a gsmSCF address.

USSD General CAMEL Service Information (UG-CSI): The UG-CSI globally identifies a set of mappings from a
USSD service code to a gsmSCF address. The global mapping applies to all HPLMN subscribers. If, for a particular
service code, both U-CSI and UG-CSI are applicable then the U-CSI shall take precedence.

3.2 Abbreviations

Abbreviations used in this specification are listed in GSM 01.04 [1].

For the purposes of this TS, the following abbreviations apply:

BCSM Basic Call State Model

CAMEL Customized Applications for Mobile network Enhanced Logic
DP Detection Point

EDP Event Detection Point

GMSC Gateway MSC

gsmSCF GSM Service Control Function

gsSmSRF GSM Specialised Resource Function
gsSmSSF GSM Service Switching Function

HLR Home Location Register

HPLMN Home PLMN

IE Information Element

IF Information Flow

IP Intelligent Peripheral

IPLMN Interrogating PLMN

MSC Mobile service Switching Centre

O-BCSM Originating Basic Call State Model

O-Csl Originating CAMEL Subscription Information
ODB Operator Determined Barring

0SS Operator Specific Service

PIC Point In Call

PLMN Public Land Mobile Network

SLPI Service Logic Program Instance

SMF Service Management Function

SS-Csi Supplementary Service Notification CAMEL Subscription Information
T-BCSM Terminating Basic Call State Model

T-CSlI Terminating CAMEL Subscription Information
TDP Trigger Detection Point
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TIF-CSI Translation Information Flag
U-Csi USSD CAMEL Subscription Information
UG-Csl USSD General CAMEL Service Information
VLR Visitor Location Register
VPLMN Visited PLMN

4 Architecture

4.1 Functional Entities used for CAMEL

This subclause describes the functional architecture needed to support CAMEL. Also the additions needed to the basic
GSM functionality are described. Figure 1 shows the functional entities involved in calls requiring CAMEL support.
The architecture is applicable to the second phase of CAMEL.

Home Network
<---- MAP---->

MAP CAP MAP !

Incoming line >

MO call - Outgoing leg

Forwarded le
g (or Forwarding leg)

Interro gatin g Network Visitin g Network

Home/Interro gatin g/Visitin g Network

Figure 1: Functional architecture for support of CAMEL

HLR: The HLR stores for subscribers requiring CAMEL support the information relevant to the current subscription
regarding O-CSl, T-CSI, TIF-CSI, U-CSI and SS-CSI. The UG-CSI is stored as global data applicable to all CAMEL
subscribers. The O-CSl is sent to the VLR in case of Location Update or if the O-CSl is updated. The SS-CSl is sent to
the VLR in case of Location Update or if the SS-CSI is updated. The O/T-CSl is sent to the GMSC when the HLR
responds to a request for routeing information. The TIF-CSI, U-CSI and the UG-CSI are stored in the HLR only. The
HLR may provide an interface towards the gsmSCF for the Any Time Interrogation procedure.

GMSC: When processing the calls for subscribers requiring CAMEL support, the GMSC receives a O/T-CSI from the
HLR, indicating the GMSC to request instructions from the gsmSSF. The GMSC monitors on request the call states
(events) and informs the gsmSSF of these states during processing, enabling the gsmSSF to control the execution of the
call in the GMSC.

MSC: When processing the calls for subscribers requiring CAMEL support, the MSC receives a O-CSI from the VLR
indicating the MSC to request instructions from the gsmSSF. The MSC monitors on request the call states (events) and
informs the gsmSSF of these states during processing, enabling the gsmSSF to control the execution of the call in the
MSC. When processing an invocation of any of the supplementary services ECT, CD and MPTY, the MSC receives a
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SS-CSl from the VLR, indicating that a naotification of the invocation of the supplementary service shall be sent to the
gsmSCF.

VLR: The VLR stores the O-CSl and SS-CSI as a part of the subscriber data for subscribers roaming in the VLR area.
gsmSSF: see subclause 3.1.
gsmSCF: see subclause 3.1.

gsmSRF: see subclause 3.1.

4.2 Interfaces defined for CAMEL

This subclause describes the different interfaces applicable to CAMEL. It specifies on a high level the functions specific
to CAMEL.

4.2.1 HLR - VLR interface

This interface is used to send the CAMEL related subscriber data to the visited PLMN and for provision of MSRN. The
interface is also used to retrieve subscriber status and location information of the mobile subscriber or to indicate
suppression of announcement for a CAMEL service.

4272 GMSC - HLR interface

This interface is used at terminating calls to exchange routeing information, subscriber status, location information,
subscription information and suppression of announcements. The O/T-CSI that is passed to the IPLMN is sent over this
interface.

4.2.3 GMSC - gsmSSF interface

This is an internal interface. The interface is described in the specification to make it easier to understand the handling
of DPs (arming/disarming of DPs, DP processing etc.).

4.2.4  gsmSSF - gsmSCF interface

This interface is used by the gsmSCF to control a call in a certain gsmSSF and to request the gsmSSF to establish a
connection with a gsmSRF. Relationships on this interface are opened as a result of the gsmSSF sending a request for
instructions to the gsmSCF.

4.2.5 MSC - gsmSSF interface

This is an internal interface. The interface is described in the specification to make it easier to understand the handling
of DPs (arming/disarming of DPs, DP processing etc.).

4.2.6 gsmSCF - HLR interface

This interface is used by the gsmSCF to request information from the HLR. As a network operator option the HLR may
refuse to provide the information requested by the gsmSCF.

This interface is also used for USSD operations, both for gsmSCF-initiated dialogues and MS-initiated dialogues
(relayed via HLR). It is a network operator option whether to support or not USSD operations on this interface.

4.2.7 gsmSCF - gsmSRF interface

This interface is used by the gsmSCF to instruct the gsmSRF to play tones/announcements to the users.
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4.2.8 MSC - gsmSCF interface

This interface is used by the MSC to send supplementary service invocation natifications to the gsmSCF.

5 Detection Points (DPs)

5.1 Definition and description

Certain basic call events may be visible to the GSM Service Control Function (gsmSCF). The DPs are the points in call
at which these events are detected. The DPs for Mobile Originated Calls and Mobile Terminated Calls are described in
subclauses 0 and 0.

A DP can be armed in order to notify the gsmSCF that the DP was encountered, and potentially to allow the gsmSCF to
influence subsequent handling of the call. If the DP is not armed, the processing entity continues the processing without
gsmSCF involvement.

Three different types of DPs are identified:
- Trigger Detection Point - Request (TDP-R)

This detection point is statically armed and initiates a CAMEL control relationship when encountered. Processing
is suspended when the DP is encountered.

- Event Detection Point - Request (EDP-R)

This detection point is dynamically armed within the context of a CAMEL control relationship. Processing is
suspended when encountering the DP and the gsmSSF waits for instructions from the gsmSCF.

- Event Detection Point - Naotification (EDP-N)

This detection point is dynamically armed within the context of a CAMEL control relationship. Processing is not
suspended when encountering the DP.

The DPs are characterized in the following subclauses.

5.1.1  Arming/disarming mechanism
The mechanism by which the DP is armed. A DP may be statically armed or dynamically armed.
The following arming rules apply:

- DP for mobile terminating call handling is statically armed in GMSC as result of T-CSI delivery from HLR. DP
for forwarding leg handling is statically armed in GMSC as result of O-CSI delivery from HLR. DP for mobile
originating call or forwarded leg handling is statically armed in VMSC as result of O-CSI delivery from VLR.

- A DP is dynamically armed by the gsmSCF within the context of a CAMEL control relationship (between the
gsmSSF and the gsmSCF).

The following disarming rules apply:

- A statically armed DP is disarmed when a O/T-CSl is withdrawn in the HLR. Only TDP-Rs can be disarmed
using this mechanism.

- Ifan armed EDP is met, then it is disarmed.
- If an EDP is met that causes the release of the related leg, then all EDPs related to that leg are disarmed.

- If acall is released, then all EDPs related to that call are disarmed.
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51.2 Criteria

Criteria are the conditions that must be met in order for the gsmSSF to request instructions from the gsmSCF.

5.1.2.1 Criteria for a terminating call

The criteria for a terminating call are checked in the HLR. The HLR may store a list of up to 5 basic service codes, each
of which may represent an individual basic service or a basic service group. This list is a triggering list. The basic
service criterion is met if the basic service for the call matches a stored individual basic service code or is a member of
the group defined by a stored basic service group code. For the purpose of this paragraph a general bearer service is a
member of the corresponding bearer service group.

The HLR shall include the CAMEL subscription information in the subscriber data sent to the GMSC only if the
triggering criteria are met.

5.1.2.2 Criteria for an originating call or a forwarded call

The criteria for an originating or forwarded call are checked in the originating or forwarding MSC.

NOTE: In the case of a forwarded call, the HLR may decide not to include the CAMEL subscription information
in the subscriber data sent to the GMSC if the triggering criteria are not met.

The following criteria are applicable for DP2 :

- Destination number triggering criterion: The HLR may store a list of up to 10 destination numbers and/or up to 3
number lengths. There is no restriction on the nature of address or the numbering plan indicator. This criterion
may be defined to be either "enabling" or "inhibiting".

- Basic service triggering criterion: The HLR may store a list of up to 5 basic service codes, each of which may
represent an individual basic service or a basic service group. This list is a triggering list.

- Forwarding triggering criterion: The HLR may store an indicator that triggering shall occur only for a call which
has been subject to GSM or CAMEL call forwarding. This criterion may be defined to be either "enabling" or
"inhibiting".

One or more DP criteria may be applicable. All applicable triggering criteria must be satisfied before the dialogue is
established with the gsmSCF.

If the destination number triggering criterion is enabling, then the gsmSSF may establish a dialogue with the gsmSCF if:
- the destination number matches one of the destination number strings defined in the list, or
- the length of the destination number matches one of the destination number lengths defined in the list.
In this test the destination number matches one of the destination number strings in the list if:
- the destination number is at least as long as the destination number string in the list, and
- all the digits in the destination number string in the list match the leading digits of the destination number.

If the destination number triggering criterion is inhibiting, then the gsmSSF may establish a dialogue with the gsmSCF
if:

- the destination number does not match any of the destination number strings defined in the list, and

- the length of the destination number does not match any of the destination number lengths defined in the list.
In this test the destination number matches one of the destination number strings in the list if:
- the two numbers are the same length, and

- the digits in the destination number match the digits of the destination number string in the list.
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The basic service triggering criterion is met if the basic service for the call matches a stored individual basic service
code or is a member of the group defined by a stored basic service group code. For the purpose of this paragraph a
general bearer service is a member of the corresponding bearer service group.

If the forwarding triggering criterion is enabling, then the gsmSSF may establish a dialogue with the gsmSCF only if the
call has been subject to CAMEL or GSM call forwarding. If the forwarding triggering criterion is inhibiting, then the
gsmSSF may establish a dialogue with the gsmSCF only if the call has not been subject to CAMEL or GSM call
forwarding.

5.1.3 Relationship

Given that an armed DP was encountered, the gsmSSF provides an information flow via a relationship.

A relationship between the gsmSSF and the gsmSCF for the purpose of operator specific service processing is
considered to be a CAMEL relationship. There are two types of CAMEL relationships:

- A CAMEL control relationship if the gsmSCF is able to influence the call processing via the relationship.

- A CAMEL monitor relationship if the gsmSCF is not able to influence the call processing via the relationship.

5.2 DP processing rules

The gsmSSF shall apply the following set of rules during DP processing to ensure a single point of control:
- EDPs are disarmed by the gsmSSF as they are encountered and reported to the gsmSCF, or when the leg clears.

- A control relationship persists as long as there is 1 or more EDP-R armed for this portion of the call or if the
gsmSSF is any state except Monitoring or Idle.

- A control relationship changes to a monitor relationship if the control relationship does not persist and :
- 1 or more EDP-N armed, or
- 1 or more Call information Report outstanding, or
- an Apply Charging Report outstanding.

- A control relationship terminates if it does not persist and does not change to a monitor relationship. A monitor
relationship terminates if there are neither EDP-Ns armed nor reports outstanding or if the call clears.

6 Description of CAMEL Subscriber Data

6.1 Originating/Terminating CAMEL Subscription Information
(O/T-CSI)

This subclause defines the contents of the Originating/Terminating CAMEL Subscription Information.

6.1.1 gsmSCF address

Address to be used to access the gsmSCF for a particular subscriber. The address shall be an E.164 number to be used
for routeing.

6.1.2 Service Key

The Service Key identifies to the gsmSCF the service logic that should apply
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6.1.3 Default Call Handling

The Default Call Handling indicates whether the call shall be released or continued as requested in case of error in the
gsmSSF to gsmSCF dialogue.

6.1.4  TDP List

The TDP List indicates on which detection point triggering shall take place. For O-CSl only DP2 is used. For T-CSI
only DP12 is used.

6.1.5 DP criteria

The DP criteria indicate whether the gsmSSF shall request the gsmSCF for instructions.

6.1.6 CAMEL Capability Handling

CAMEL Capability Handling indicates the phase of CAMEL which is asked by the gsmSCF for the service.

NOTE: If CAMEL is not supported or if a lower phase of CAMEL is supported in the VLR, the HLR can decide
on a subscriber basis to apply ODB, perform normal call handling or perform operator specific handling
(eventually support of a lower version of CSI).

6.2 Other CAMEL data

6.2.1 USSD CAMEL Subscription Information (U-CSI)

The subscription information specified in this subclause is for information only.

This subclause defines the contents of the USSD CAMEL Subscription Information (U-CSI). The U-CSI consists of a
list of pairs of the following two parameters.

6.2.1.1 Service Code

Service code for a specific application in a gsmSCF which interacts with the user by USSD.

6.2.1.2 gsmSCF address

Address to be used to access the gsmSCF for a particular subscriber and a particular service code. The address shall be
an E.164 number to be used for routeing.

6.2.2 Supplementary Service Invocation Notification CAMEL Subscription
Information (SS-CSI)

6.2.2.1 Content of the SS-CSI

This subclause defines the contents of the Supplementary Service Invocation Notification CAMEL Subscription
Information (SS-CSlI).

6.2.2.1.1 Notification criteria

This data indicates for which supplementary services notifications shall be sent. The supplementary services which may
be indicated are ECT, CD and MPTY.
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6.2.2.1.2 gsmSCF address

Address to be used to access the gsmSCF for a particular subscriber. The address shall be an E.164 number to be used
for routeing.

6.2.3 Location information/Subscriber state Interrogation

This data indicates whether additional subscriber information shall be sent to the GMSC as part of the terminating call
handling.

- an indication that the HLR shall send the location information of the called subscriber.

- anindication that the HLR shall send the subscriber state of the called subscriber.

6.2.4  Translation Information Flag (TIF-CSI)

A flag (TIF-CSI) in the CAMEL Subscriber data in the HLR indicates, when the subscriber registers a forwarded-to
number, that the HLR shall not attempt to perform any translation, number format checks, prohibited FTN checks, call
barring checks (cf. 0).

If the flag is absent, this indicates that a translation is needed in the HLR and the usual procedure applies as defined in
the current version of TS GSM 03.82. In particular, the interaction with barring services shall be performed by the HLR
at the registration of the FTN.

7 Description of CAMEL BCSMs

7.1 General Handling

The BCSM is used to describe the actions in an MSC/GMSC during originating, forwarded or terminating calls.

The BCSM identifies the points in basic call processing when Operator Specific Service (OSS) logic instances (accessed
through the gsmSCF) are permitted to interact with basic call control capabilities.

Figure 2 shows the components that have been identified to describe a BCSM.

lTransition

DP

Point In Call (PIC)

Figure 2: BCSM Components

7.2 Originating Basic Call State Model (O-BCSM)

7.2.1 Description of O-BCSM
The O-BCSM is used to describe the actions in an MSC during originating (MSC) or forwarded (MSC or GMSC) calls.

When encountering a DP the O-BCSM processing is suspended at the DP and the MSC/GMSC indicates this to the
gsmSSF which determines what action, if any, shall be taken in case the DP is armed.
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Figure 3: Originating BCSM for CAMEL
The following table defines the different DPs which apply to mobile originating and forwarded calls.

Table 1: Description of O-BCSM DPs in the MSC

CAMEL Detection Point: OP Type Description:

DP2 Collected_Info TDP-R Indication that the O-CSl is analysed.

DP 4 Route_Select_Failure |EDP-N, EDP-R [Indication that the call establishment failed

DP 5 O_Busy EDP-N, EDP-R |Indication that a busy indication is received from the
terminating party

DP6 O_No_Answer EDP-N, EDP-R |Indication that an application timer associated with the
O_No_Answer DP expires

DP7 O_Answer EDP-N, EDP-R |Indication that the call is accepted and answered by the
terminating party.

DP9 O_Disconnect EDP-N, EDP-R |A disconnect indication is received from the originating
party or from the terminating party.

DP 10 O_Abandon EDP-N Indication that a disconnect indication is received from
the originating party during the call establishment
procedure

DP 50 O_Not_Reachable EDP-N, EDP-R |Not reachable event can be determined upon a cause IE
in the ISUP release message.

NOTE:

the DPs 2, 4,5, 6, 7, 9, 10 are defined in ITQ-T214 ([6]).

7211 Description of the call model (PICs)

This subclause describes the call model for originating and forwarded calls. For each PIC a description can be found of
the entry events, functions and exit events.
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It should be noted that although the names used for PICs match those used in ITU-T Q.1214 [6] the specific descriptions
differ.
7.2.1.1.1 O_Null & Authorise_Origination_Attempt_Collect_Info

Entry events:
- Disconnection and clearing of a previous call (DP9 - O_Disconnect) or default handling of exceptions by
gsmSSF/(G)MSC completed.

- Abandon event is reported from Analyse, Routing and Alerting PIC.
- Exception event is reported.

Functions:
- Interface is idled.

- Originating call: SETUP message containing the dialled number is received from MS.
- Originating call: The supplementary service "barring of all outgoing calls" is checked and invoked if necessary.
- Originating call: The ODB category "barring of all outgoing calls" is checked and ODB is invoked if necessary.

NOTE: the ODB category "barring of all outgoing calls when roaming" causes the HLR to send the category
"barring of all outgoing call" if the VLR is not in the HPLMN.

- Originating call: CUG checks done in the originating MSC/VLR are performed.
- Information being analysed e.g., O-CSl is analysed.

Exit events:
- Originating CSl is analysed.

- An exception condition is encountered. For this PIC, if the call encounters one of these exceptions during the PIC
processing, the exception event is not visible because there is no corresponding DP. Example exception condition
: Calling party abandons call.

7.2.1.1.2 Analyse, Routing & Alerting

Entry events:
- Originating CSl is analysed. (DP2 - Collected Info).

- Busy event, Route Select Failure event, Not Reachable event or No Answer event is reported from Analyse
Routing and Alerting PIC.

- Disconnect event is reported from O_Active PIC.

Functions:
- Information being analysed and/or translated according to dialling plan to determine routeing address.

- Routeing address being interpreted.

- Originating call: Outgoing barring services and ODB categories not already applied are checked and invoked if
necessary.

- Callis being processed by the terminating half BCSM. Continued processing of call setup (e.g., ringing) is taking
place. Waiting for indication from terminating half BCSM that the call has been answered by terminating party.

Exit events:
- Indication from the terminating half BCSM that the call is accepted and answered by terminating party. (DP7 -

O_Answer)
- An exception condition is encountered - this leads to the O_Exception PIC.

- Calling party abandons the call- this leads to the O_Abandon DP.
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- A busy indication is received from the terminating party - this leads to the O_Busy DP.
- A not reachable indication is received from the terminating party - this leads to the O_Not_Reachable DP.
- Attempt to select the route for the call fails - this leads to the Route_Select_Failure DP.

- If the no reply timer expires and DP O_No_Answer is armed - this leads to the O_No_Answer DP.

7.2.1.13 O_Active

Entry events:
- Indication from the terminating half BCSM that the call is accepted and answered by the terminating party. (DP7

- O_Answer)

Functions:
- Connection established between originating party and terminating party. Call supervision is provided.

- Call release is awaited.

Exit events:
- A disconnection indication is received from the originating party, or received from the terminating party via the
terminating half BCSM. (DP9 - O_Disconnect)

- An exception condition is encountered.

7.2.1.1.4 O_Exception

Entry events:
- An exception condition is encountered. In addition to specific examples listed above, exception events include
any type of failure, which means that the normal exit events for a PIC can not be met.

Functions:
- Default handling of the exception condition is being provided. This includes general actions necessary to ensure
that no resources remain inappropriately allocated such as:

- If any relationship exists between the gsmSSF and the gsmSCF send an error information flow closing the
relationships and indicating that any outstanding call handling instructions will not run to completion

- The (G)MSC/gsmSSF should make use of vendor-specific procedures to ensure release of resources within
the (G)MSC/gsmSSF, so that line, trunk and other resources are made available for new calls.

Exit events:
- Default handling of the exception condition by gsmSSF/(G)MSC completed.

7.3 Terminating Basic Call State Model (T-BCSM)

7.3.1 Description of T-BCSM

The T-BCSM is used to describe the actions in a GMSC during terminating calls.

When encountering a DP the T-BCSM processing is suspended at the DP and the GMSC indicates this to the gsmSSF
which determines what action, if any, shall be taken in case the DP is armed.
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Figure 4: T-BCSM in the GMSC
In the following table the different DPs (in the T-BCSM) are described.

Table 2: Description of T-BCSM DPs in the GMSC

CAMEL Detection Point: DP Type Description:

DP12 TDP-R Indication that the T-CSl is analysed.

Terminating_Attempt_Authorised

DP 13 T_Busy EDP-N, EDP-R Indication that a busy indication is received from the
destination exchange

DP 14 T_No_Answer EDP-N, EDP-R Indication that an application timer associated with the
T_No_Answer DP expires

DP15 T_Answer EDP-N, EDP-R Call is accepted and answered by terminating party

DP17 T_Disconnect EDP-N, EDP-R A disconnect indication is received from the terminating

party or from the originating party.

DP 18 T_Abandon EDP-N A disconnect indication is received from the originating
party during the call establishment procedure

DP 51 T_Not_Reachable EDP-N, EDP-R Not reachable or call establishment failure event can be
determined from the HLR or upon a cause IE in the ISUP
release message.

NOTE: The DPs 12, 13, 14, 15, 17, 18 are defined in ITQ-1214 ([6]).

7.3.1.1 Description of the call model (PICs)

This subclause describes the call model for terminating calls in the GMSC. For each PIC a description can be found of
the entry events, functions, information available and exit events.
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It should be noted that although the names used for PICs match those used in ITU-T Q.1214 [6] the specific descriptions
differ.

73111 T_Null

Entry events:
- Disconnection and clearing of a previous call (DP 17) or default handling of exceptions by gsmSSF/GMSC
completed.

- Abandon event is reported from Terminating Call Handling PIC ;
- Exception event is reported.

Functions:
- Interface is idled.

- ISUP_IAM is received, the appropriate information is analysed.
- Send_Routeing_Info information flow is sent to HLR.

- The supplementary services "barring of all incoming calls" and "barring of incoming calls when roaming" are
checked and invoked if necessary.

- The ODB categories "barring of all incoming calls" and "barring of incoming calls when roaming" are checked
and ODB is invoked if necessary.

- The supplementary service "CUG" is checked and invoked if necessary.
- T-CSlis received and analysed.

Exit events:
- Response is received from HLR and terminating CSI (if available) is analysed.

- An exception condition is encountered. For this PIC, if the call encounters one of these exceptions during the PIC
processing, the exception event is not visible because there is no corresponding DP.

Example exception condition is:

- Calling party abandons call.

7.3.1.1.2 Terminating Call Handling

Entry events:
- Response is received from HLR and terminating CSlI (if available) is analysed. (DP 12
Terminating_Attempt_Authorised),

- Busy event, Not Reachable event or No Answer event is reported from Terminating Call Handling PIC,
- Disconnect event is reported from T_Active PIC.
- The terminating party is not reachable.

NOTE: The HLR may use MAP signalling to indicate to the GMSC before the call is extended to the destination
VMSC that the terminating party is not reachable, or the destination VMSC may use telephony signalling
to indicate to the GMSC after the call has been extended to the destination VMSC that the terminating
party is not reachable.

Functions:
- The response from HLR is analysed.

- Routeing address and call type being interpreted. The next route is being selected.
- The terminating party is being alerted. Waiting for the call to be answered by terminating party.

- The GSM supplementary service call forwarding is invoked if necessary.
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Exit events:
- Callis accepted and answered by terminating party.

- An exception condition is encountered - this leads to the T_Exception PIC. Example exception conditions: the
call setup to the MSC/GMSC was not successful.

- Calling party abandons the call - this leads to the T_Abandon DP.
- A busy indication is received from the destination exchange - this leads to the T_Busy DP.
- If no reply timer expires and DP T_No_Answer is armed - this leads to the T_No_Answer DP.

- Not reachable event detected or failure of attempt to select the route for the terminating leg - this leads to the
T _Not_Reachable DP.

7.3.1.1.3 T Active

Entry events:
- Indication that the call is accepted and answered by the terminating party. (DP15 - T_Answer)

Functions:
- Connection established between originating party and terminating party. Call supervision is being provided.

- Call release is awaited.

Exit events:
- A disconnection indication is received from the terminating party, or received from the originating party via the
originating half BCSM. (DP17 - T_Disconnect)

- An exception condition is encountered. In addition to specific examples listed above, exception events include
any type of failure that means that the normal exit events for a PIC can not be met.

7.3.1.1.4 T_Exception

Entry events:
- An exception condition is encountered. In addition to specific examples listed above, exception events include
any type of failure, which means that the normal exit events for PIC cannot be met.

Functions:
- Default handling of the exception condition is being provided. This includes general actions necessary to ensure
that no resources remain inappropriately allocated such as:

- If any relationship exists between the gsmSSF and the gsmSCF send an error information flow closing the
relationships and indicating that any outstanding call handling instructions will not run to completion

- The GMSC/gsmSSF should make use of vendor-specific procedures to ensure release of resources within the
GMSC/gsmSSF, so that line, trunk and other resources are made available for new calls.

Exit events:
- Default handling of the exception condition by gsmSSF/GMSC completed.

7.4 BCSM Modelling of Call Scenarios

This subclause describes how the BCSMs defined above are used to model GSM call scenarios. For each scenario the
used and unused BCSMs involved in the call are shown.

In some cases these models may have an allocation to physical nodes different from that shown. However, the physical
separation of the logic functions shown shall not impact the modelling. This subclause describes the call scenarios
without optimal routeing. If optimal routeing is invoked the physical configurations may be different from those shown,
but the modelling is not changed.

CAMEL may be applied simultaneously and independently for each GSM subscriber involved in a call. This is not
shown in these scenarios.
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Subscribers other than those being served by CAMEL may be either PSTN subscribers, other GSM subscribers or any
other addressable subscriber.

7.4.1 Mobile Originated Call

The O-BCSM for the call from A to B (labelled "O(A-B)") is invoked if the A-party has an active O-CSlI. A control
relationship with gsmSCF (1) will be created.

CAMEL relationship

MSC
asmSSF/CCF

A-Party B-Party

Figure 5: BCSM Scenario for Mobile Originated Call

7.4.2 Mobile Terminated Call

The T-BCSM for the call from A to B (labelled "T(A-B)") is invoked if the B-party has an active T-CSI. A control
relationship with gsmSCF (1) will be created.

CAMEL relationship

GMSC
asmSSF/CCF

Lo |

MSC
asmSSF/CCF

B-Party

A-Party

Figure 6: BCSM Scenario for Mobile Terminated Calls

7.4.3 Call Forwarding at the GMSC

The T-BCSM for the call from A to B (labelled "T(A-B)") is invoked if the B-party has an active T-CSI. A control
relationship with gsmSCF (1) will be created.
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A new call leg to a "C" party is created if;
- a GSM call forwarding supplementary service forwards the call to C; or

- a CAMEL service in a control relationship with T(A-B) uses a Connect information flow containing the " O-CSI
Applicable" flag.

If the B-party has an active O-CSlI, the BCSM O(B-C) is invoked. A control relationship with gsmSCF (2) will be
created.

The relationships with gsmSCF (1) and gsmSCF(2) may exist simultaneously. The two relationships are treated
independently at the GMSC. The BCSM T(A-B) and BCSM O(B-C) are linked by an internal interface which is
assumed to behave in a similar way to an ISUP interface.

The nodes gsmSCF (1) and gsmSCF (2) may be the same or different physical entities.

A

A
CAMEL relationship (1) CAMEL relationship (2)

Internal "ISUP-
like" interface

GMSC
asmSSF/CCF

A-Pav | . ' :
e ; B-Party
"surroaaté

C-Partv

Figure 7: BCSM Scenario for Call Forwarding at the GMSC

7.4.4 Call Forwarding at the MSC

The T-BCSM for the call from A to B (labelled "T(A-B)") is invoked if the B-party has an active T-CSI. A control
relationship with gsmSCF (1) will be created. Following processing at the GMSC the call will be extended to the MSC
serving the B-party. This MSC may be physically integrated with the GMSC, but it is shown as being separate in the
diagram below.

If a GSM call forwarding supplementary service acting at the MSC forwards the call to C, a new call leg to C is
established. If the B-party has an active O-CSlI, the BCSM O(B-C) is invoked. A control relationship with gsmSCF (2)
will be created.

The relationships with gsmSCF (1) and gsmSCF(2) may exist simultaneously.

The nodes gsmSCF (1) and gsmSCF (2) may be the same or different physical entities.
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A
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MSC
asmSSF/CCF

GMSC
asmSSF/CCF

A-Party

B-Party
"Surroaaté

Figure 8: BCSM Scenario for Call Forwarding at the MSC

8 Procedures for CAMEL

The SDLs in this specification illustrate how CAMEL modifies the normal call handling. They do not attempt to show

all the details of call handling in nodes that support CAMEL. Relevant parts of GSM 03.18 [3] apply in addition to these
SDLs. For example, some inputs leading to unsuccessful call attempts are not shown on these diagrams - corresponding
clauses in GSM 03.18 [3] apply.

Note that in some SDL processes and procedures the Release message may be sent on both an access interface and an
inter-switch interface. If the message is sent on a UNI, its effect is the same as a Release transaction message.

The text in this clause is a supplement to the definition in the SDL diagrams ; it does not duplicate the information in the
SDL diagrams.

In the following SDLs, the term SRF is used for gsmSRF.

8.1 Overall SDL architecture

The following diagram shows the overall architecture for the SDL diagrams.
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Figure 9a: Outgoing case (gsmSSF relay)

L.t -|gsmSC!=

CAP intesface CAP interface
gSmMSRF or
Assisting SSH gSMSSF
I Interngl interface
Internal interface '
i e To s ¥ 1 o LT L
Mobile A interface ISUP interface Destination
Station exchange

Figure 9b: Outgoing case (direct path gsmSCF to gsmSRF or assist with relay)
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Figure 9d: Terminating case (direct path gsmSCF to gsmSRF or assist with relay)

ETSI



GSM 03.78 version 6.2.0 Release 1997 31 TS 101 441 V6.2.0 (1998-11)

|gsmSC!=

CAP interface

gsmSRF} ------------------------ o
CAP relay ASSisting_gsmSSIF

S interface

R Internl interface
Internal interface '

~ '
~ I

Initiating ------------,--------:2 Assisting_MSC
MSC ISUP interface

Figure 9e: Assisting case

8.2 Handling of mobile originated calls

8.2.1 Handling of mobile originated calls in the originating MSC

The functional behaviour of the originating VMSC is specified in GSM 03.18 [3]. The procedures specific to CAMEL
are specified in this subclause :

- Procedure CAMEL_OCH_MSC_INIT,
- Procedure CAMEL_OCH_MSC_ANSWER,
- Procedure CAMEL_OCH_MSC1,
- Procedure CAMEL_OCH_MSC2,
- Procedure CAMEL_OCH_MSC_DISC1,
- Procedure CAMEL_OCH_MSC_DISC2,
- Procedure CAMEL_OCH_MSC_DISC4,
- Procedure CAMEL_OCH_ETC,
- Procedure CAMEL_OCH_CTR,
- Procedure CAMEL_Start_ TNRy,
- Procedure CAMEL_Stop_TNRy.
The procedure Send_Access_Connect_If Required is specified in GSM 03.18 [3].

The following paragraphs gives details on the behaviour of the MSC in the procedure CAMEL_OCH_MSC_INIT.
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8.2.1.1 Actions of the MSC on receipt of Int_Error
The MSC checks the default Call Handling parameter in O-CSI.

If the default call handling is release call, a Release_Transaction is sent to the MS and an Abort to the VLR. The MSC
then releases all call resources and the process CAMEL_OCH_MSC returns to idle.

If the default call handling is continue call, the MSC continues processing without CAMEL support. It sends
Send_Info_For_Ougoing_Call_2 to the VLR and waits in state Wait_For_ MO_Call_Result_2.

8.2.1.2 Actions of the MSC on receipt of Int_Continue

The MSC continues processing without any modification of call parameters. It sends Send_Info_For_Ougoing_Call_2 to
the VLR and waits in state Wait_For MO_Call_Result_2.

8.2.1.3 Actions of the MSC on receipt of Int_Connect

The MSC continues processing with modified call parameters. The MSC shall transparently modify the call parameters
with the received information. The MSC then sends a PROGRESS message to the MS. Call parameters which are not
included in the Int_Connect message are unchanged.

Signalling limitations or regulatory requirements may require the Calling Partys Category, Generic Number, Original
Called Party Number and Redirecting Party ID to be ignored or modified.

The network signalling system shall indicate that this is an internal network number.

The MSC sets the O-CSI suppression parameter, sends a Send Info For Outgoing Call to the VLR and waits in state
Wait_For_MO_Call_Result_2.

8.2.1.4 Actions of the MSC on receipt of Int_Release_Call

A Release_Transaction is sent to the MS, an abort to the VLR and a Release is sent to the destination exchange. The
release cause received in the Int_Release_Call is used. The MSC then releases all call resources and the process
CAMEL_OCH_MSC returns to idle.

8.2.1.5 Action of the MSC in procedure CAMEL_OCH_ETC

In procedure CAMEL_OCH_ETC (sheet 2) the MSC will remain in the Wait_For_Assisting_Answer state until it
receives an ISUP Answer Message (ANM) or timeout occurs. This is to ensure that a call record is always generated for
every successful establishment of a temporary connection to a gsmSRF, especially in the case where the connection is
between PLMNSs.

NOTE: This means that it may not be possible to access an SRF which does not generate an ISUP Answer
Message (ANM).
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Procedure CAMEL_OCH_MSC_INIT 1(4)
Procedure in the MSC to perform Signals to/from the right are
'CAMEL handling for an outgoing, to/from the gsmSSF.

‘call request

Result:= Allocate
pass call reference

number

Store original
call parameterg

Int_Invoke_
(0-CSl)

< W ait_for_ >

Int_error

Result:= Call_Active :=

fail False Int_O _Exception

Int_DP_
Collected_

Result:=
fail

DP_
Collected_
—Info

Figure 10a: Procedure CAMEL_OCH_MSC_INIT (sheet 1)
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Procedure CAMEL_OCH_MSC_INIT

Procedure in the MSC to perform,
‘CAM EL handling for an outgoing "
callrequest !

DP_
Collected_
_Info

Int_Release_&all Int_Error Int_Continue

Int_Connect

Progress

Modify call
parameters with
eceived informatio

N|

/]

Set O-CSI
sup pression

2(4)

Signals to/from the left are

to/from the BSS; signals to/from
the right are to/from the gsm SSF if
not otherwise stated.

Send Info For
Outgoing Call

Wait_For
MO_Call_
Result

Send Info
For Outgoing &
Call Negative

Int_O_Exception

Abort - To VLR

v .

Release

Result=
fail

Complete
Call

Result:=
pass

Figure 10b: Procedure CAMEL_OCH_MSC_INIT (sheet 2)
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Procedure CAMEL_OCH_MSC_INIT

Procedure in the MSC to perform,
‘CAM EL handling for an outgoing "
callrequest !

DP_Collected_
Info

3(4)

the gsmSSF if not otherwise stated.

Signals to/from the right are to/from %

Int_Establish_
Temporary_
Connection

CAMEL_OCH_ET(]

Int_Connect_Tog
Resource

OAMEL_OCH_CTR

DP_Collected_
Info

Result:=
fail

)

Figure 10c: Procedure CAMEL_OCH_MSC_INIT (sheet 3)
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Procedure CAMEL_OCH_MSC_INIT

Procedure in the MSC to perform, Signals to/from the left are
‘CAM EL handling for an outgoing "
! F.

4(4)

to/from the BSS; signals to/from
callrequest the right are to/from the gsmSS

DP_Collected_info
Wait_For_MO_Call_Result

Int_DP_O_Abandpn

Figure 10d: Procedure CAMEL_OCH_MSC_INIT (sheet 4)
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Procedure CAMEL_OCH_MSC_ANSWER

Procedure in the MSC to
‘handle an outgoing call

1(2)

Signals to/from the left are
to/from the BSS; signals to/from
the right are to/from the gsmS SF i
not otherwise stated.

Call_Active :=
True
P_O_Answe>
[ .- 1 ...
Int_Continde Int_ReIeas< Release Release < - - %From destination
exchange
Send_Access|| _ 'Procedure defined Release DAMEL_OCH|| CAMEL_OCH,||
Connect_If_ 'in GSM 03.18 MSC_DISC] MSC_DISC2
qullin:\ri oo oo

Result:=
Release
pass

No. Call_Active :=
False
Release Release
‘ Result:=
Result:= reconnect

fail

Figure 11a: Procedure CAMEL_OCH_MSC_ANSWER (sheet 1)
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1(3)

Procedure CAMEL_OCH_MSC1
Signals to/from

case of CAMEL handling to the right are to/from the gsmSSF i
'‘connecta call at DP Busy, not otherwise stated.

‘Notreachable,
Route selectfailure.

Other cause

Int DP O B Int_DP_O_Not_ Int_DP_RotNe_ Result:=
- == Y Reachable _SeAIect_ continue
DP_O_Not_ DP_Route_
DP_O_BUSY) Reachable > _Select_
N _Fajlure
Int_Connect Int_Continge Int_Error Int_ReIeas<<CaII
N|
Modify call parameters
with received information
No
Reconnected’calll CAMEL_Reconnected _
Send Info Fof :Firo;‘nipri)ciesis 77777
Reconnected caliCAMEL_Reconnected_
Ack ‘CalLvirR
Sel_ect__FaiIu e_
DP_Route_ Result:= Result:=
Select_Failurel reconnect continue

Figure 12a: Procedure CAMEL_OCH_MSC1 (sheet 1)
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Procedure CAMEL_OCH_MSC1 2(3)

%cem inEMsciin ﬂié\ Signals to/from the left are

case of CAMEL handlingto - to/from the BSS; signals to/from

connect a call at DP Busy, ‘ the right are to/from the gsmSSF if
not otherwise stated.

Not reachable,

Route select failure. 2 DP_O_Busy
DP_O_Not_Reachable
DP_Route_Select_Failure

Release

Int_O_Exception

‘To destination

Release exchange

Result:=
continue

)

Figure 12b: Procedure CAMEL_OCH_MSC1 (sheet 2)
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Procedure CAMEL_OCH_MSC1

3(3)
Procedure in the MSC in
case of CAMEL handling t}j}\' Signals to/from the right are to/fro
connect a call at DP Busy, ‘ the gsmSSF if not otherwise stated.
Not reachable,
Route select failure. N

DP_Route_Select__Failure
DP_O_Not_Reachable
DP_O_Busy
!rnéﬁ]ES;rag'Shf Int_Connect_To,
porary_ Resource
Connection
CAMEL__OCH_ET( ICAMEL_OCH_CTR

No

Result:=
continue

) o

Figure 12c: Procedure CAMEL_OCH_MSC1 (sheet 3)
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Procedure CAMEL_OCH_MSC2 1(3)

Signals to/from
the right are to/from the gsmSSF if
not otherwise stated.

Prodecure in the MSC to,
connect acal at DP N
No_Answer

gsmSSF
invoked?

Result:=

. Int_DP_O_No_Answer
coninue -

DP_O_Route_
Select_
Failure

1 |

Int_Connect Int_Continue Int_Error Int_Release _&all

1

Result:=
release

Modify call
parame ters with
eceived informatio

‘To process
- -CAMEL_Reconnected_ Int_O_Exception
call_VLR

Send Info For
Re connected Cal

Result:=
release

Wait_For
Reconnected_
call_2

Send Info For From process
Reconnected Lall - -CAMEL_Reconnected_
Negative Resporse Call_VLR

Send Info For From process
Reconnected€al - -CAMEL_Reconnected_
Ack Call VLR

Int_DP _Route_
Select_Failure

DP_O_Route_
Select_Failure

Result:=
reconnect

Figure 13a: Procedure CAMEL_OCH_MSC2 (sheet 1)
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Procedure CAMEL_OCH_MSC?2 2(3)

Signals to/from the left are
”””””” to/from the BSS; signals to /from
if

Prodecure in the MSC to, the right are to/from the gsm SSF

connect acal at DP ‘ not otherwise stated.
No_Answer
Lo o o oo oo DP_O_No_Answe

Release

Int_O_Exception

Result:=
fail

)

Figure 13b: Procedure CAMEL_OCH_MSC2 (sheet 2)
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3(3)

Procedure CAMEL_OCH_MSC2
Signals to/from the right are to/frol

the gsmSSF if not otherwise state%

‘Prodecure inthe MS?{OH
DP_O_No_Answer

connect a call at DP
No_Answer
-
Int_Establish_
Temporary_

Connection

Int_Connect_To,
Resource

CAMEL_OCH_CTR

CAMEL_OCH_ETC

No

Result:=
release

DP_O_No_Answer @

Figure 13c: Procedure CAMEL_OCH_MSC2 (sheet 3)
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Procedure in the MSC perform?,
thandling for a callrelease

Procedure CAMEL_OCH_MSC_DISC1

1(1)

Signals to/from
the right are to/from the gsm SSF if

not otherwise stated.

gSmSSF
invoked?
No
Int_ DP_
O_Disconnect
I*legld =1 %
DP_
O_Disconnect_1
—T
. 'From destination
Int_Error Int_Continue Int_Release_&all Release - -
rexchange
L 17
Int. DP_
O_Disconnect
I* legld = 2 */
Release JTO destination DP_O_Disconnect
iexchange
Int_Error Int_Continue Int_Rele asec<
L L
result:= result:=
normal_ CAMEL_
handling handling

Figure 14a: Procedure CAMEL_OCH_MSC_DISCL1 (sheet 1)
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Procedure CAMEL_OCH_MSC_DISC2

‘Procedure in the MSC perform
‘handling for a callrelease

2

1(
Signals to/from the left are =\
to/from the BSS or the process
MT_GMSC; signals to/from
the right are to/from the gsmSSF i
not otherwise stated.

DP_
_Disconnect

Release

Int_Contin<

Int_error

Int_R eIeas<<CaII

Int_Conne<

O_Disconnec

Modify call
parameters with
received information

No
‘ ‘ ‘ Release
Int_Error Int_Continde Int_Releasé€Call Send Info F
Reconnected’Call
result:= ‘ * | result:=
:orr:lgl_ result:= (;AMjL— To p;rorcersé -
&RGHRG CAMEL_ anRging CAMEL_Reconnected ¢
handling Cal_VLR '
W ait_For
econnected
2
7Fr70r}1 brécésisr S Send Info For From prlrc;césisr S Send Info For
CAMEL_Reconnected’ -~ ~ "|Reconnected CZIAMEL_Reconnected_ ~ |Reconnected Call
Cal_VLR ' i ofsH_VLR ' Ack
O_Disconngtt -
Tx e — Call_Active :=
False
DP_
_Disconnect Result:=
reconnect

Figure 15a: Procedure CAMEL_OCH_MSC_DISC2 (sheet 1)
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Procedure CAMEL_OCH_MSC_DISC2 2(2)
:;’rc;ce;ju;e i;1 tl:le ;VIS’C ;Jeriformlw‘n\1
shandling for acallrelease
o : Signals to/from the right are to/ffrom %
the gsm SSF if not otherwise stated.

P_O_Disco nnect>2
!:LES‘abHSh, Int_Connect_Tg
emD0féfY_ Resource
Connection

CAMEL_OCH_ETQ OAMEL_OCH_CTR

Result:=
release

I.'éPioiDisco nnect>2 @

Figure 15b: Procedure CAMEL_OCH_MSC_DISC2 (sheet 2)
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Procedure CAMEL_OCH_MSC_DISC4 1(1)
Procedure in the MSC perform . Signals to the right are to|
'CAMEL handling for a call release the gsmSSF

Figure 16a: Procedure CAMEL_OCH_MSC_DISC4 (sheet 1)
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Procedure CAMEL_OCH_ETC

Procedure in the MSC.
tohandle atem porary ”
connection '

nitial
Address

'To process CAMEL_Assisting_MSC
or SRF

'Procedure defined
Jin GSM 03.18

Send_Alerting_
If_Required

W ait_For_
Assisting_ACM

1(3)

Signals to/from the left are to/from
the BSS;

signals to/from the rightare
to/from the gsmSSF;

ifnot otherwise stated.

Release
Call_
Active
True False
Int_DP_O_Disconnect
- Int_DP_O _Abandon;
I*legID*/
ait For_Disconnect]
Release
Forward_Connection
Int_Disconnect Result=
Forward_Connebttion fail
‘To process
Release - -CAMEL_Assisting_
'MSC or SRF

Result:=
pass

'From destination

Release < - -
rexchange

Int_ETC_Failed

Result:=
pass

‘To process
-CAMEL_Assisting _
'MSC or SRF

Figure 17a: Procedure CAMEL_OCH_ETC (sheet 1)
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Procedure CAMEL_OCH_ETC 2(3)
‘F;rotize(iu(e il‘; th;a Ms?: . Signals to/from the left are to/from
[ T Wait_For_
to handle atemporary . the BSS;
! X Assisting_ACM . .
connection ! signals to/from the right are
R N to/from the CAMEL_Assisting_MSC or SRF.
Address c N
Complete onnec
Wait_For_
Assisting_
Answer
Answer

thirough connection

equired? No
o Yes o
Procedure defined ! Segd_Access_ Progress Progress Segd_Access_ 'Procedure defined
inGSM 03.18 | onnect_ 9 9 onnect_ | - i GsM 03.18
If_Required If_Required
[ N N [

Int_Temporary
Connection
Established

Temporary _
Connection_
Established

Figure 17b: Procedure CAMEL_OCH_ETC (sheet 2)
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Procedure in the M SC.
to handle a temporary
‘connection

Procedure CAMEL_OCH_ETC

Temporary_Connection_Established
W ait_For_Assisting_Answer

3(3)

Signals to/from the left are to/from
the BSS;

signals to/from the right are
to/from the gsmSSF;

if not otherwise stated.

Release

call_

Active

True

Int_DP_O_
Disconnect

FleglD*/
g

W ai{_For_Disconnect_
Forward_Connection

false

Int_DP_O_
Abandon

Release

Result:=
fail

Release

" 'exchange

Int_TC_
Released

Result:=
pass

To process
" '"CAMEL_Assisting_
'MSC or SRF

‘From destination

Int_Disconnect_
Forward_

Int_TC_
Released

~ 'To destination
‘exchange

Release

Result:=
pass

ETSI
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Procedure CAMEL_OCH_CTR
:F;roéet;u(e ir; tr{e t;rigiinaitinig MS?} N
‘to handle a ConnectTo Resource N

Send_Alerting_

op eration !
Int_Invoke_ ‘T SRE
SRF care
Await_SRF_
_Initialisation
Int_SRF‘_ ) Int SRE )
Connection_ & - - -from SRF - — & - - -from SRF
. ' Connected '
Failure
Connect SRF to
the call

'Procedure defined

Result=
pass

Int_SRF_Connected

If_Required 1in GSM 03.18
roug
connection
uired? Yes
No
Send_Access_
Int_CTR_Failed Connect_If_ -
required
v ]

'Procedure defined

1(4)

Signals to/from the left are

to/from the BSS;

signals to/from the right are to/from
the gsmSSF if not otherwise stated.

1in GSM 03.18

Figure 18a: Procedure CAMEL_OCH_CTR (sheet 1)
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Procedure CAMEL_OCH_CTR 2(4)
‘rP rrotr:eiduirerinr tﬁeroli'igiin étih gr M STC\
to handle a Connect To Resource Signals to/from the left are
Lopefatjop ,,,,,,,,,,,, to/from the BSS;

signals to/from the right are to/from
the gsmSSF if not otherwise stated.
Relay
. S—

Int_Disconngtt_
Forward_

Int_SRF_ ~
Released

Int_SRF_Released

Result:=
pass

True

Int_ DP_O_
Disconnect

/* leglD */
EJ

W aif_For_Disconnect_
Forward_Connection

isconnection
—Active

Int_SRF_
Released

Result :=
Pass

Release

i

False

Int_DP_O_
Abandon

[* leglD */
g

Figure 18b: Procedure CAMEL_OCH_CTR (sheet 2)
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Procedure CAMEL_OCH_CTR 3(4)
‘F;ro;eriu[e ir; th’e &rig’ina’tiné MSE N Signals to/from the right are to/from

to handle a ConnectTo Resource the gsmSSF.

‘op eration ! Signals to/from the left are to/from

ST T T T T T T T the external SRF.

CAP_Prompt_
And_Collect_
User_Informati

CAP_Prompt]
And _Collect_
User_Inform afi

jzed

leport

CAP_Speciali
Ressource_R

CAP_Prompt_
And_Collect_
User_Inform ati

CAP_Play_
Announcem el

CAP_Prompt
And_Collect_
User_Informati

CAP_Specialized_
Ressource_Repo

Figure 18c: Procedure CAMEL_OCH_CTR (sheet 3)
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Procedure CAMEL_OCH_CTR

\Procedure in the originating M§G
tohandle aConnectToResou rce'
operation !

4(4)

Signals to/from the left are

to/from the BSS;

signals to/from the right are to/from
the gsmSSF if not otherwise stated||

Await_SRF_Initialisation
W ait_For_Connect_Ack

Release
Call_
Active
True
Int_DP_O_Disconnect
/*leg ID*/
Int_Disconnect_SR - - - - —‘To SRF

Await_SRF_
Disconnection_
Active

Int_SRF_

-~ - - -From SRF
Released '

Result:=
pass

False

Int_DP_O_Abandon

Int_Disconnect_SR] - - - - —‘To SRF

Await_SRF_
Disconnection_
Fail

Int_SRF_

-~ - - -From SRF
Released '

Result:=
fail

Figure 18d: Procedure CAMEL_OCH_CTR (sheet 4)

ETSI




GSM 03.78 version 6.2.0 Release 1997 55 TS 101 441 V6.2.0 (1998-11)

Procedure CAMEL_Start_ TNRy 1(1)

Prodedure in MSC to start,
ithe timer TNRy

,,,,,,,,,,

gsmSSF
invoked?

No

Figure 19a: Procedure CAMEL_Start TNRy (sheet 1)
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Procedure CAMEL_Stop_TNRYy 1(1)
Procedure in the MSC:,
to stop the timer TNRy,

,,,,,,,,,,,

-

Stop TNRy

=3

Figure 20a: Procedure CAMEL_Stop_TNRYy (sheet 1)

8.2.2 Handling of mobile originating calls in the originating VLR

The functional behaviour of the originating VLR is specified in GSM 03.18 [3]. The procedure specific to CAMEL are
specified in this subclause :

- Procedure CAMEL_OCH_VLR
- Process CAMEL_Reconnected_Call VLR
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Procedure CAMEL_OCH_VLR 1(1)
Procedure in the VLR —F < > Signals to/from the left at
‘to handle an outgoing call slup} to/from the MSC
Complete Call
Wait_for_
SIFOC_2
Send Info
Abort For Outgoing
Call
Result:= Result:=
fail pass

Figure 21a: Procedure CAMEL_OCH_VLR (sheet 1)
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Process CAMEL_Reconnected_Call_VLR 1(1)

’;Cess in the VLR—P Signals to/from the left a
‘to handle Send_Info_ ‘ to/%rom the MSC.
For_Reconnected_Call .

Send_lInfo_For |

Check_OG_ | |Check ODB and SS barring.
Barring Specified in GSM 03.18

- -

Send_Info_For_|
Reconnected_
Call Ack

Set error:=
Call barred

Send_Info_For |
Reconnected_dall
Negative Respanse

Figure 22a: Process CAMEL_Reconnected_Call_VLR (sheet 1)

8.3 Retrieval of routeing information

8.3.1 Retrieval of routeing information in the GMSC

The functional behaviour of the GMSC is specified in GSM 03.18 [3]. The procedures specific to CAMEL are specified
in this subclause :

- Procedure CAMEL_Set ORA_Parameters
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- Procedure CAMEL_MT_GMSC _INIT
- Procedure CAMEL_MT_GMSC_ANSWER
- Procedure CAMEL_MT_GMSC_DISC1
- Procedure CAMEL_MT_GMSC_DISC2
- Procedure CAMEL_MT_GMSC_DISC4,
- Procedure CAMEL_MT_GMSC_DISCS5,
- Procedure CAMEL_MT_GMSC_DISC6
- Procedure CAMEL_MT_CTR,
- Procedure CAMEL_MT _ETC
- Procedure CAMEL_Start TNRy,
- Procedure CAMEL_Stop_ TNRYy.
The procedure Send_ACM_If Required is specified in GSM 03.18 [3].

The following paragraphs gives details on the behaviour of the GMSC in the procedure CAMEL_MT_GMSC_INIT.

8.3.1.1 Action of the GMSC on receipt of Int_Release_Call

An ISUP_Release is sent to the originating exchange and resources are released.

8.3.1.2 Action of the GMSC on receipt of Int_Error
The GMSC checks in T-CSI the default Call Handling parameter.

If the default call handling is release call, an ISUP_Release is sent to the originating exchange. The MSC then releases
all call resources and the procedure CAMEL_MT_GMSC_INIT returns result=fail.

If the default call handling is continue call, the MSC continue call handling without CAMEL support.

8.3.1.3 Action of the GMSC on receipt of Int_Continue

If a FTN has been stored the information received from HLR is used to overwrite corresponding call parameters. Note
that the MSISDN is replaced by the FTN as the Called party number. The redirection counter is incremented.

If no FTN has been stored, a Send Routeing Info message including a T-CSI suppression parameter is sent to the HLR.
The Send Routing Info includes an indication which phase of CAMEL is supported by the GMSC/gsmSSF.

8.3.1.4 Action of the GMSC on receipt of Int_Connect

If the Destination Number received from the gsmSCF (via the gsmSSF) is the same as the ISUP Called party humber,
i.e. the MSISDN, the following parameters, if received, are used to overwrite the corresponding ISUP parameters (for
mapping see GSM 09.78 [5]): Calling Partys Category and Generic Number. If received, the Announcement
Suppression Indicator is stored. The further processing is described in subclause 0 with the addition that the
Announcement Suppression indicator, if stored, is sent to the HLR in the Send_Routeing_Info message.

If:

- the Destination Number received from the gsmSCF (via the gsmSSF) is not the same as the stored ISUP Called
party number, i.e. the MSISDN; and

- a CUG active indication was received from the HLR ; and

- CUG information was received in the ISUP_IAM for the incoming call,
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then an exception event is reported to the process gsmSSF, an ISUP_Release is sent to the originating exchange and all
resources are released.

Otherwise the following parameters, if received, are used to overwrite the corresponding ISUP parameters (for mapping
see GSM 09.78 [5]): Destination Number, Calling Partys Category, Generic Number, Original Called Party ID,
Redirecting Party ID, Announcement Suppression Indicator, and Redirection Information. Call parameters that are not
included in the Int_Connect message are unchanged.

If an O-CSI Applicable indication was received from the gsmSCF (via the gsmSSF) and the O-CSI was received from
the HLR, the Destination Routing Address received from the gsmSCF is handled as a forwarded-to number.

As a network operator option loop prevention mechanisms may cause the redirection information to be ignored or
modified (e.g., if the Redirection counter has been decreased).

Signalling limitations or regulatory requirements may require the Calling Partys Category, Generic Number, Original
Called Party Number and Redirecting Party ID to be ignored or modified.

The network signalling system shall indicate that this is an internal network number.
8.3.15 Action of the GMSC on receipt of Send_Routeing_Info Negative Response
(at state Wait_For_Routeing_Info_2)

An exception event is reported to the process gsmSSF. If the Announcement Suppression indicator has been received
from the gsmSCF (via the gsmSSF) any announcements or tones shall be suppressed.

8.3.1.6 Action of the GMSC on receipt of Send_Routeing_Info ack with MSRN (at
state Wait_For_Routeing_Info_2)

An ISUP_IAM with the MSRN as Called party number is constructed.

8.3.1.7 Action of the GMSC on receipt of Send_Routeing_Info ack with FTN (at state
Wait_For_Routeing_Info_2)

The information received from HLR is used to overwrite corresponding call parameters (for details see GSM 03.18 [3]).
The redirection counter is incremented.

8.3.1.8 Action of the GMSC on receipt of Send_Routeing_Info ack with O-CSI and
FTN (at state Wait_For_Routeing_Info_2)

The information received from the HLR is used to overwrite corresponding call parameters. The redirection counter is
incremented. The Called Party Number is set to FTN.

8.3.1.9 Action of the GMSC in procedure CAMEL_MT_ETC

In procedure CAMEL_MT_ETC (sheet 2) the GMSC will remain in the Wait_For_Assiting_Answer state until it

receives an ISUP Answer Message (ANM) or timeout occurs. This is to ensure that a call record is always generated for
every successful establishment of a temporary connection to a gsmSRF, especially in the case where the connection is
between PLMNs.

NOTE: This means that it may not be possible to access an SRF which does not generate an ISUP Answer
Message (ANM).
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Procedure CAMEL_Set ORA_Parameters 1(1)

Procedure in the GMSC
‘to set CAMEL parameters for
the procedure O btain_Routeing_Address '

gsmSSF
invoked?

no

altreferen
Number
allgcated-?

Allocate Call
reference number

Figure 23a: Procedure CAMEL_Set ORA_Parameters (sheet 1)
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Procedure CAMEL_MT_GMSC_INIT 1(8)

Process in the GMSC
to handle a
terminating call request '

Y Signals to/from the right are to/from
the gsmSSF

CAMEL information
Received in SRlack?
MSRN
received?
yes
No
Result:= Result= Result:=
MSRN FTN Fail
ontent o
SR ack
T-CsI
T-CSl T-CSI T-CSI o-csl FTN
o-csl FTN FTN o-csl
set Set Set Set Set
CSI=T-CSI CSI=T-CSI CSI=T-CsSI CsI=T-Csl CSI=0-CslI
Store 0-CSl Store FTN Store set redirection
O-CSI&FTN information
1% 12 [ ‘
Result:=
FTN
Int_Invoke
gsmSSF
(T-CSl)

wait_for_
gsmSSF_Invoked

Figure 24a: Procedure CAMEL_MT_GMSC_INIT (sheet 1)
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Procedure CAMEL_MT_GMSC_INIT 2(8)
:brrocre.;,s 7in7thre GMSCm . Signals to/from the left are to/from
to handle a } the orginating exchange;
‘terminating call request signals to/from the right are to/from
””””””” the gsmSSF
wait_for_
gsmSSF_Invoked

Invoked

Call_Active :=
False

Int_T_Exceptjon

Int_DP_Termination_ Result:=
attempt_Auterized aborted

_Termination_
attempt_

Figure 24b: Procedure CAMEL_MT_GMSC_INIT (sheet 2)
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Procedure CAMEL_MT_GMSC_INIT

‘Process in the GM SC‘ N
to handle a
terminating call request '

DP_Termination_
_Attempt_
_Authorised

—

Int_Continue

Int_Connect

Modify call
parameters
with received

mformatior.

FTN
stored ?
Yes
No
SetT-CsSl Set redirection
suppression information

Send_ACM_ 'Procedure defined
If_Required ~ 1inGSM 03.18

3(8)

Signals to/from the left are to/from
the orginating exchange;

signals to/from the right are to/from
the gsmSSF;

if not otherwise stated.

/EU/G in
received in

Modify cal
parameters
with received

Send ) N
Ro uteing - -ToHLR °
Info
No
FTN:= CMN:=
—— De stination Routing Destination Routing
Wair_For_ Address Address
_Routeing_ J
_Info_2 4
Result:= Result=
FTN CMN

Nﬂg

Int_Exception

Result:=
fail

Figure 24c: Procedure CAMEL_MT_GMSC_INIT (sheet 3)
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Procedure CAMEL_MT_GMSC_INIT 4(8)
:F'li'oc’es; in the éMéCT N DP_Termination_ Signals to/from the left are to/from
tohandle a B Attempt_ the orginating exchange;
terminating call request ' Authorised signals to/from the right are to/from
””””” 7 the gsmSSF;
if not otherwise stated.

Release ImReIeaseC< Int_Error

Default Call
Handling = Continue
No Call?
Yes
Int_DP_ Rel
_T_Abandon elease
Result:= Result:=
aborted fail

Figure 24d: Procedure CAMEL_MT_GMSC_INIT (sheet 4)
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Procedure CAMEL_MT_GMSC_INIT 5(8)
‘Process in the GMSCw Y Signals to/from the rig ht are to/from %

to handle a

' L the gsmSSF.

terminating callrequest '

DP _Termination_Attempt_Authorised
DP_T_Not_Reachable
[rnt_Establlsh_ Int_Connect_Tog
emporary_ Resource
Connection
ICAMEL_MT_ET( CAMEL MT_CTR

Result:=
fail

Figure 24e: Procedure CAMEL_MT_GMSC_INIT (sheet 5)
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Procedure CAMEL_MT_GMSC_INIT 6(8)

‘Process in the GM SC‘ N
tohandle a B
terminating call request '

the gsmSSF;
if not otherwise stated.

Signals to/from the right are to/from %

Wait_For_
Routeing_

Info_2

Send Routeing )
Info £ - - —‘From HLR Int_Release_&al
Negative Response

ause=

Absent

scribes? No

Yes
Int_DP_ Int_DP_ el
T_Not_Reachab T_Abandon elease
DP_T_Not_Reachable Result:= Result:=
fail Fail

Figure 24f: Procedure CAMEL_MT_GMSC_INIT (sheet 6)
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‘Process in the GM SC‘ N
tohandle a B
terminating call request '

Procedure CAMEL_MT_GMSC_INIT

Wait_For_

_Routeing_
_Info_2

7(8)

Signals to/from the left are to/ffrom
the orginating exchange;

signals to/from the right are to/from
the gsmSSF;

if not otherwise stated.

Send Routeing
Info Ack
IFFTN ¥/

Send Routeing
Info Ack <
/* FTN, O-CSI*

Store O-CSlI

Set redirection
information

Result:=
FTN

Send Routeing
Info Ack
I* MSRN */

Result=
MSRN

Figure 249: Procedure CAMEL_MT_GMSC_INIT (sheet 7)
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Procedure CAMEL_MT_GMSC_INIT 8(8)

Signals to/from the left are to/from
‘P, - - 7th7 éMiscw the orginating exchange;
[Process in the o signals to/from the right are to/from

to ha‘ndI‘e a ‘ the gsmSSF;
terminating call request . :
oL Lo oo P_T_Not Reachable if not otherwise stated.
Release Int_Release < Int_Error Int_Continue Int_Connect

Result:= .
N Int_T_Exception
fail
Int_T_Exception
Result:=
fail
Result=
aborted

Figure 24h: Procedure CAMEL_MT_GMSC_INIT (sheet 8)
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Procedure CAMEL_MT_GMSC_ANSWER

\Process in the GMS(C+
‘to handle a 0
terminating call request

gsmSSF
invoke d?

no

Signals to/from the leftare to/from
the originating exchange;

signals to/from the right are to/from
the terminating exchange if not
otherwise stated.

Result:= !
Int_DP_T_Answer >- - - -togsmSSF
pass '
Call_Active =
True
DP_T_Answer
Int_Release Release Release
Release ‘ Int_continue CAMEL_MT_ CAMEL_MT_
' - GMSC_DIsC1 GMSC_DIscC2

1(1)

Release
Yes
R esult=
AMEL _handling?
Yes
Call_Active =
False
Release Release
Result:= Result:= Result:= Result:=
fail pass fai reconnect
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Figure 25a: Procedure CAMEL_MT_GMSC_ANSWER (sheet 1)

Process in the GMSC |
to handle a B
‘terminating callrequest '

Procedure CAMEL_MT_GMSC_DISC1

gsmSSF

Signals to/from
the right are to/from the gsmSSF
not otherwise stated.

normal_handling

CAMEL_Handling

invoked?
No
Int DP_
T_Disconnect
/*legld = 1 %/
DP_
T_Disconnect_1
— 17—
From destination
Int_Error Int_Continue Int_Release_Qall Release exchange or process
MT_CF_MSC
12 J
Int DP_
T_Disconnect
/* legld = 2 */
To destination Dp
Release - - .
‘exchange T_Disconnect
orMT_CF_MSC -
[
Int_Error Int_Continue Inl_ReIeaseC<
k 12 J
Result:= Result:=

1(1)

Figure 26a: Procedure CAMEL_MT_GMSC_DISC1 (sheet 1)
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Procedure CAMEL_MT_GMSC_DISC2 1(1)
:i?rrocre.;,srin}h’e GMSCm Signals to/from
to handle a ’ the left are to/from the

‘terminating call request originating exchange;
””””””” signals to/from

the right are to/from the gsmS SF i
not otherwise stated.

No
_Disconnect_
—T—
[ [ \ [ |
Int_Conne< Int_Error Int_Contin< Int_ReIeasé:all Release
‘ [ Nz I
/N
Modify call
arameters wit Release
received information
Call_Active :=
False
[ |
Int_Error Int_Contin< Int_ReIeas<all
2 2 I
Resul:= Result:= Result:=
normal_handling reconnect C/AMEL_handling

Figure 27a: Procedure CAMEL_MT_GMSC_DISC2 (sheet 1)
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Procedure CAMEL_MT_GMSf~Dlerq 1(3)

Procedure in the GMSC

Signals to/from the left are to/ffrom

‘to handle a ) the orginating exchange;
terminating call request ' signals to/from the right are to/from
777777777 the gsmSSF.
gsmSSF
invoked?
Yes
Cause in
release message?
Busy Other cause
Subscriber Absent
It DP T B Int_DP_T_ Int. DP_T_
n_bP_t_Busy Not_Reachable Not_Reachable
DP_T_Busy DP_T_Not_Reachabjle D[P_T_Not_Reachable
Int_Connect Int_Continue Int_Error Int_Release_|
Modify cal
parameters with
eceived informatio
No
Result= Result:=
reconnect fail

Figure 28a: Procedure CAMEL_MT_GMSC_DISC4 (sheet 1)
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Procedure CAMEL_MT_GMSC_DISC4 2(3)

Procedure in the GMS \ Signals to/from the right are to/frol
‘IO handle a the gsmSSF if not otherwise stated
terminating call request g |

-
DP_T_Busy
DP_T_Not_Reachable

?é?nES(;?:r“Shf Int_Connect_To
porary_ Resource
Connection
CAMEL_MT_ETC CAMEL_MT_CTR
No Yes
Result:=

fail

Figure 28b: Procedure CAMEL_MT_GMSC_DISC4 (sheet 2)
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Procedure CAMEL_MT_GMSC_DISC4 3(3)

‘F’jce; in;GMSIﬁ Signals to/from the left are to/frol

to handle a W DP_T_Busy the orginating exchange;

Lterminating call request DP_T_Not_Reachable signals to/from the right are to/from
1 the gsmSSF.

Release

Int_T_Exception

Result:=
fail

Figure 28c: Procedure CAMEL_MT_GMSC_DISC4 (sheet 3)
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Procedure CAMEL_MT_GMSC_DISC5 1(3)
:P;ocies; inﬁ th;a éMéCT . Signals to/from the right are to/from

to handle a 0 the gsmSSF;

‘terminating callrequest ' if not otherwise stated.

No
Result:= Int_DP_T_
continue _No_Answer
RA resul
Forward
Yes
No
Rel 1To process
elease T IMT_CF_MsC
D P_T_No_Answe>
Int_Connect Int_Continue Int_Error Int_Release_Qall
kL ]
Int_T_Exception
Modify cal
parameters with
eceived informatio

Result= Result:= Result:=
reconnect release release

Figure 29a: Procedure CAMEL_MT_GMSC_DISC5 (sheet 1)
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Procedure CAMEL_MT_GMSC_DISC5 2(3)
Process in the GMS} . .
Signals to/from the right are to/frol
to handle a y N
P the gsmSSF if not otherwise stated.
terminating call request

DP_T_No_Answer

!rnéﬁ]ES;rag'Shf Int_Connect_To,
porary_ Resource
Connection
CAMEL_MT_ETC CAMEL_MT_CTR
No Yes

Result:=
release

DP_T_No_Answer @

Figure 29b: Procedure CAMEL_MT_GMSC_DISC5 (sheet 2)
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Procedure CAMEL_MT_GMSC_DISC5 3(3)

’;cess in the GMS} Signals to/from the left are to/fro

to handle a ‘ DP_T_No_Answer the orginating excha_nge:

terminating call request tslﬂllgnga;?‘ntg/sfgm the right are to/from
if not otherwise stated.

Release

Int_T_Exception

Result:=
fail

Figure 29c: Procedure CAMEL_MT_GMSC_DISCS5 (sheet 3)
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Procedure CAMEL_MT_GMSC_DISC6 1(1)
:P}o{:e:ssiinith’e GMSCw . Signals to/from the right are to/from
tohandle a the gsmSSF;
‘terminating call request if not otherwise stated.

_gsmss
No Tiayoked?

Yes
Resglt:: Int_DP_T_%ndon
continue
Result:=
fail

o

Figure 30a: Procedure CAMEL_MT_GMSC_DISC6 (sheet 1)
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Procedure CAMEL_MT_ETC 1)

\Procedure in the MSC\
to handle atem porary "
connection !

Signals to/from the leftare to/from|
the BSS;

signals to/from the right are
to/from the gsmSSF;

ifnot otherwise stated.

hitial ,Toprocess CAMEL_
- -Assisting_MSC or SRF.
Address '
Send_ACM_ 'Procedure defined
If_Required " Tlin GSM 03.18

W ait_For_
Assisting_ACM

'From destination

Release Release c - -
rexchange

Int_ETC_Failed

Result:=
pass

Call_
Active
True False
Int_DP_T_Disconnect
- Int_DP_T_Abandon
. . Toprocess
ait For_Disconnec !
I - d7C § Release - —‘CAMELiAss\slmgi
orward_Connection MSC or SRF
Int_Disconnect Result:=
Forward_Connestion fail
,To process
Release - -CAMEL_Assisting_

'MSC or SRF

Result:=
pass

Figure 31a: Procedure CAMEL_MT_ETC (sheet 1)
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Procedure CAMEL_MT_ETC 2(3)
‘F;rotize(iu(e il‘; th;a Ms?: ) Signals to/from the left are to/ffrom
| U Wait_For_
to handle atemporary L the BSS;
! X Assisting_ACM . .
connection ! signals to/from the right are
e N to/from the CAMEL_Assisting_MSC or SRF.
Address c ¢
Complete onnec
Wait_For_
Assisting_
Answer
Answer
No
Procedure defined ' Send_Answer_ Send_ACM_ 'Procedure defined P Segd_NeltW:Jfrk_ 'Procedure defined
in GSM 03.18 T 7|l if_Required If_Required ||~ in GSM 03.18 rogress onnectIl_ | = <, Gsm 03.18
Required
[ N L [

Int_Temporary
Connection
Established

Temporary_
Connection_
Established

Figure 31b: Procedure CAMEL_MT_ETC (sheet 2)
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Procedure CAMEL_MT_ETC

Procedure in the M SC.
to handle a temporary
‘connection

Temporary_Connection_Established
W ait_For_Assisting_Answer

3(3)

Signals to/from the left are to/from
the BSS;

signals to/from the right are
to/from the gsmSSF;
if not otherwise stated.

Release

call_

Active

True

Int_DP_T_
Disconnect

[*leglD*/
E)

W aif_For_Disconnect_
Forward_Connection

false

Int_DP_T
Abandon

Release

Result:=
fail

~ 'From destination
‘exchange

Release

Int_TC_
Released

Result:=
pass

‘To process

" 'CAMEL_Assisting_

'MSC or SRF

Int_Disconngtt_
Forward_

Int_TC_
Released

'To destination
‘exchange

Release

Result:=
pass

Figure 31c: Procedure CAMEL_MT_ETC (sheet 3)
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Procedure CAMEL_MT_CTR 1(4)
o _7 - Signals to/from the left are
Procedure in the MSC to handle L .

a Connect To Resource operation to/from the originating exchange;
a ! signals to/from the right are to/from
R the gsmSSF if not otherwise stated.
Int_Invoke_ ‘T SRE
SRF -ate
Await_SRF_
_Initialisation
Int_SRF‘_ ) Int SRE )
Connection_ < - - -from SRF - — { - - -From SRF
. - ' Connected '
Failure ) )

Int_CTR_Failed

Result=
continue

Connect SRF to
the call
Send_ACM_ 'Procedure defined
If_Required " in GSM 03.18

roug
connection
uired?

Send_Network_
Connect_If_ -
Required

k]

Int_SRF_Connected

'Procedure defined

1in GSM 03.18

Figure 32a: Procedure CAMEL_MT_CTR (sheet 1)
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Procedure CAMEL_MT_CTR 2(4)
Procedure in the MSC to handle",
'‘a Connect To Resource operation

Signals to/from the left are

to/from the originating exchange;
signals to/from the right are to/from
the gsmSSF if not otherwise stated.

Relay

Int_Disconngct_
Forward_

Int_Disconnect_
SRE - 'To SRF $
! True False

Release

Isconnection INt_DP_T_ Int_DP_T_
Disconnect Abandon
,,,,,,,, l*lngl */ I* ngl *]

Int_SRF_
Released

Int_SRF_Released

Int_Disconnéct

Int_Disconnéct -
Forward_Cuennection

Forward_Cennection

Result:=
continue

iscon nection>

isconnection
— Active

Int_SRF_
Released

Result :=
Pass

Figure 32b: Procedure CAMEL_MT_CTR (sheet 2)
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Procedure in the MSC to handle Y
a Connect To Resource operation |

Procedure CAMEL_MT_CTR

3(4)

Signals to/from the right are to/ffrom
the gsmSSF.
Signals to/from the left are to/ffrom

the external SRF.

CAP_Play_
Announceme

CAP_Specialized_
Ressource_Rjeport

CAP_Prompt_
And_Collect_
User_Informati

CAP_Prompt|
And_Collect_

User_Informaftion

CAP_Prompt]
And _Collect_
User_Inform ati

CAP_Prompt_
And _Collect_
User_Inform ati

Figure 32c: Procedure CAMEL_MT_CTR (sheet 3)

ETSI



GSM 03.78 version 6.2.0 Release 1997

86

TS 101 441 V6.2.0 (1998-11)

Procedure CAMEL_MT_CTR
Procedure in the MSC to handle",
'‘a Connect To Resource operation

4(4)

Signals to/from the left are

to/from the originating exchange;
signals to/from the right are to/from
the gsmSSF if not otherwise stated,

T

%

Await_SRF_Initialisation
W ait_For_Connect_Ack

Release

Call_

Active
True

Int DP_T_
/*legID*/

Int_Disconne

Await_SRF_
isconnection
five

Int_SRF_
Released

Result:=
pass

False

Int_DP_T_Abandon

W aif_For_Disconniect_
Forward_Connection

Int_Discon -
Forward_Cwennection

SRF To SRF
Await_ SRF_
isconnection
il
Int_SRF_ !
Released From SRF
Result:=
fail

Figure 32d: Procedure CAMEL _
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8.3.2 Retrieval of routeing information in the HLR

The functional behaviour of the HLR is specified in GSM 03.18 [3]. The procedures specific to CAMEL are specified in
this subclause :

- CAMEL_HLR_INIT,
- CAMEL_CSI_Check HLR,

- CAMEL_O_CSI_CHECK_HLR,
- CAMEL_T_CSI_CHECK_HLR,

The procedure Provide_Subscriber_Info_HLR is specified in subclause O.
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Procedure CAMEL_HLR_INIT

'This procedure is called ity
'SRI_HLR (in GSM03.18) |

No

CAMEL

11)

subscriber

ggering criteTia
stored?

ggering criteTia

No

fuffiled?

No

s ufficient?
Yes
No
Default
handling?
Continue
OoDB Network
specific
Set ti N I cal
etnegative orma’cal Network specific
response: handling according handl
call Barred to GSM 03.18 andiing
Result= Result=
fail pass

Result:=

‘The network specific handling
-shallinclude the result of the procedure
'CAMEL_HLR_INIT (fail, pass)

Figure 33a: Procedure CAMEL_HLR_INIT (sheet 1)
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Procedure CAMEL_CSI_Check_HLR 1(1)

‘This procedure inthe HLR s
‘to perform the handling for a
forwarded CAMEL call

CAMEL_T_CSI_
CHECK_HLR

No
ICAMEL_O_CSI_
CHECK_HLR
Result:= Result:=
T-CSl active T-CSl notactive

Figure 34a: Procedure CAMEL_CSI_Check _HLR (sheet 1)
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Procedure CAMEL_O_CSI_CHECK_HLR 1(1)

‘Procedure in the HLR to check .
‘the O-CsSl and set the O-CSI
parameter for SRI ack accordingly. '

Set O-CsSI
parameter

Figure 35a: Procedure CAMEL_O_CSI_CHECK_HLR (sheet 1)
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Procedure CAMEL_T_CSI_CHECK_HLR 1(1)
Procedure in the HLR to |,
check the T-CSland setthe SRI ack
parameter accordingly

No
Yes
CAMEL_Provide_
Subscriber_
Info HLR
< No
Set T-CSI
parameter
Result:= Result:=
SRI continue

Figure 36a: Procedure CAMEL_T_CSI_CHECK_HLR (sheet 1)

8.3.3 Handling of provide roaming number request in the VLR

The functional behaviour of the VLR is specified in GSM 03.18 [3]. The procedure specific to CAMEL is specified in
this subclause :

- CAMEL_SET_SOA.
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Procedure CAMEL_SET_SOA 1(1)

Procedure in the VLR to set the |
suppression ofannouncement
indicator as required for this call '

,,,,,,,,,,,,

Wssl of
announcement
No \regiire ?

Yes

Suppression of Suppression of
announcement announcement
required:=false required:=true

0

Figure 37a: Procedure CAMEL_SET_SOA (sheet 1)

8.4 Handling of mobile terminating calls
8.4.1 Handling of mobile terminating calls in the terminating VMSC

The functional behaviour of the terminating VMSC is specified in GSM 03.18 [3]. The only behaviour specific to
CAMEL is:
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- the inclusion of the O-CSI parameter in the Perform Call Forwarding message sent to the process MT_CF_MSC
if it was received in the Send Info For Incoming Call ack;
- the requirement to suppress the connection of announcements or tones if the VLR includes the suppression of
announcements parameter in the Send Info For Incoming Call negative response.
8.4.2 Handling of mobile terminating calls in the VLR

The functional behaviour of the terminating VLR is specified in GSM 03.18 [3]. The only behaviour specific to
CAMEL is:

- the inclusion of the O-CSI parameter in the Send Info For Incoming Call ack if the call is to be forwarded and O-
CSlis included in the subscriber data for that subscriber in the VLR;

- the inclusion of the suppression of announcements parameter in the Send Info For Incoming Call negative
response if it was received in the Provide Roaming Number.

8.5 Handling of forwarded calls

The handling of forwarded calls in the GMSC or the terminating VMSC is specified in GSM 03.18 [3]. The procedures
specific to CAMEL are specified in this subclause.

- Procedure CAMEL_CF_MSC_INIT,

- Procedure CAMEL_CF_MSC_ANSWER
- Procedure CAMEL_CF_ETC,

- Procedure CAMEL_CF_CTR.

A mobile terminated call can be forwarded either in the GMSC (indicated by provision of Forwarded-To-Number from
HLR or gsmSCF) or in the MSC (indicated by provisioning of Forwarded-To-Number from VLR).

8.5.1 Procedure CAMEL_CF_MSC_INIT : handling of Int_Connect

The received parameters are used to overwrite the corresponding ISUP parameters (for mapping see GSM 09.78 [5].
Call parameters which are not included in the Int_Connect message are unchanged.

An a network operator option, loop prevention mechanisms may cause the redirection information to be ignored or
modified (e.g., if the Redirection counter has been decreased).

Signalling limitations or regulatory requirements may require the Calling Partys Category, Generic Number, Original
Called Party Number and Redirecting Party ID to be ignored or modified.

The network signalling system shall indicate that this is an internal network number.

8.5.2 Action of the GMSC in procedure CAMEL_CF _ETC

In procedure CAMEL_CF_ETC (sheet 2) the GMSC or terminating VMSC will remain in the
Wait_For_Assiting_Answer state until it receives an ISUP Answer Message (ANM) or timeout occurs. This is to ensure
that a call record is always generated for every successful establishment of a temporary connection to a gsmSRF,
especially in the case where the connection is between PLMNSs.

NOTE: This means that it may not be possible to access an SRF which does not generate an ISUP Answer
Message (ANM).
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Procedure CAMEL_CF_MSC_INIT 1(4)
P r—oc—e(—ju—re— ini tr;eiMisé Eo Signals to/from the left are to/from
‘handle a forwarded call . the process MT_GM SC;
signals to/from the right are to/from

the process gsmSSF if not
otherwise stated.

No

Result:=
pass

W ait_For_
_gsmSSF_

Int_gsmSS
Int_Error Invoked <

Call_Active := .

Release - Int_O _Excep

False
Result:= Int_DP_ Resul:=
fail _Collected_ cancelled

_Infn

DP_
_Collected_

Figure 38a: Procedure CAMEL_CF_MSC_INIT (sheet 1)
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Procedure CAMEL_CF_MSC _INIT 2(4)
Procedure in the MSC to * Signals to/from the left are to/from
thandle aforwarded cal | the process MT_GMSC;
, signals to/from the right are to/from
7777777777 DP the process gsmSSF if not
Collect_ed7 otherwise stated.
_Info
— T
[ [ [ |
Int_Release_all Int_Error Int_Continue Int_Connect

Default Call
< Handling = Continue
No Call?

Release

Result:=
fail

Mpdify cal parametefs
with received information

Result:=
pass

Figure 38b: Procedure CAMEL_CF_MSC_INIT (sheet 2)
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Procedure CAMEL_CF_MSC _INIT 3(4)
‘Procedure in the MSCto ', Signals to/from the right are to/from
thandle aforwarded cal | the gsmSSF if not otherwise stated.

DP_Collected_
Info

[rnt_Establlsh_ Int_Connect_Tg~
emporary_ Resource

Connection

ICAMEL_MT_ET( CAMEL MT_CTR

Result:=
fail

DP_Collected_
Info

Figure 38c: Procedure CAMEL_CF_MSC_INIT (sheet 3)
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Procedure CAMEL_CF_MSC_INIT 4(4)

Procedure in the MSC to,
‘handle a forwarded call .

P_Collected
Info Signals to/from the left are to/from
the process MT_GMSC;

signals to/from the right are to/from
the gsmSSF;
if not otherwise stated.

Release

Int_D P_O_>>andon

Result:=
fail

Figure 38d: Procedure CAMEL_CF_MSC_INIT (sheet 4)
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Procedure CAMEL_CF_MSC_ANSWER 1(1)
P riocre(:ju’reiinrtr;eiMiscrl £o 7he;ndmle
'a fowarded call

Signals to/from the left
are to/from the process
MT_GMSC;

signals to/from the right
are to/from the terminating

result=pass

Call_Active :=
True
P_O_Answe>
,,,,,,,,,,,,,,,, \ |
from the ) from the
" gsmSSF Int_continue - - gsmSSF Release Release
Release CAMEL_OCH_MSC CAMEL_OCH_MSC
DISC_1 DISC_2
Release Result:=pass
Yes
Result=:fail R
esu ai Cg?
Release Release
Call_Active :=
False
Result:=fail Result:=
reconnect

® &

Figure 39a: Procedure CAMEL_CF_MSC_ANSWER (sheet 1)
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Procedure CAMEL_CF_ETC

,Procedure in the MSC:
‘to handle atem porary
connection !

Initial
Address

Send_ACM_
If_Required

W ait_For_
Assisting_ACM

Signals to/from the leftare to/from
the BSS;

signals to/from the right are
to/from the gsmSSF;

ifnot othewise stated.

'Toprocess CAMEL_
Assisting_MSC or SRF

'Procedure defined
lin GSM 03.18

'From destination
Texchange

Release co- -

Int_ETC_Failed

Result:=
pass

Release
Call_
Active
True
Int_DP_O_Disconmect
I*leglD*/
ait_For_Disconnec
Forward_Connection,
Forward_Connewtion
,To process

Release —‘CAM EL_Assisting_

MSC or SRF

Result:=
pass

False

Int_DP_O _Abandon;

,Toprocess
Release - 7CAMEL7Asswst\n97
MSC or SRF

Result=
fail

1(3)

Figure 40a: Process CAMEL_CF_ETC (sheet 1)
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Procedure CAMEL_CF_ETC 2(3)
‘F;rotize(iu(e il‘; th;a Ms?: . Signals to/from the left are to/ffrom
. I Wait_For_
to handle a temporary - the BSS;
! X Assisting_ACM . .
connection ! signals to/from the right are
R N to/from the CAMEL_Assisting_MSC or SRF.
Address c ¢
Complete onnec
Wait_For_
Assisting_
Answer
Answer

Send_Network _
Progress Connect_If_
Send_Answer_ Required
If_Required

Int_Temporary
Connection
Established

Temporary _
Connection_
Established

Figure 40b: Procedure CAMEL_CF_ETC (sheet 2)
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Procedure CAMEL_CF_ETC 3(3)
TP;otr:erdu’re’ iﬁ ther Mr Sb Signals to/from the left are to/from
to handle a temporary the BSS;
‘connection . signals to/from the right are
”””””” to/from the gsmSSF;
if not otherwise stated.
Temporary_Connection_Established
W ait_For_Assisting_Answer
| | ‘From destination Int_Disconnect_
Release Release - 7exchange Forward_
call_ Int_TC_ Int_TC_
Active Released Released
false
True
Result:= 'To destination
Release - -
Int. DP_O_ Int DP O pass ‘exchange
Disconnect Abandon /1 71T -
/*ngln*l
Result:=
pass

Wait_For_Disconngeet_ |

Forward_Connection :To process
Release " "CAMEL_Assisting_

'MSC or SRF

Result:=
fail

Figure 40c: Procedure CAMEL_CF_ETC (sheet 3)
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Procedure CAMEL_CF_CTR
Procedure in the GMSC )
‘to handle a ConnectTo Resource N
op eration !
Int_Invoke_
SRF
Await_SRF_
_Initialisation
Int_SRF‘_ ) Int SRE )
Connection_ < - - -from SRF - — < - - -from SRF
. ! Connected '
Failure
Connect SRF to
the call
Send_ACM_ 'Procedure defined
If_Required " in GSM 03.18
roug
connection
uired? Yes
No
Send_Network_
Int_CTR_Failed Connect_If_ |- - -
required
v ]
Result= Int_SRF_Connected
pass

1(4)

Signals to/from the left are

to/from the process MT_GMSC;
signals to/from the right are to/from
the gsmSSF if not otherwise stated.

'Procedure defined
1in GSM 03.18

Figure 41a: Process CAMEL_CF __|
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Procedure CAMEL_CF_CTR
Procedurein the GMSC |

to handle a Connect To Resource
‘operation

Relay

Int_Disconnegct_
Forward_

Int_SRF_ ~
Released

Int_SRF_Released

Result:=
pass

True

Int_DP_O_
Disconnect
[* ngln */

W aif_For_Disconnect_
Forward_Connection

Int_Discon
Forward_

Awai_SRF_
isconnection
— Active

Int_SRF_
Released

Result :=
P ass

Release

i

Signals to/from the left are
to/from the process MT_GMSC;
signals to/from the right are to/from

the gsmSSF if not otherwise stated,

False

Fo

Int_DP_O_
Abandon

[* leglD */
g

_For_Disconnect_
ward_Connection

Int_Disconnpéct_
Forward_Cwennection

ct_

Int_Disconne
SRF

Await_ SRF_
Disconnection

2(4)

Figure 41b: Procedure CAMEL_CF_CTR (sheet 2)
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Procedure CAMEL_CF_CTR 3(4)
:F;ro;eriur; ir; th’e éM’SC’ o .

to handle a ConnectTo Resource ’ - -

‘opera!ion | Signals to/from the right are to/from

Lo - - - - - - oo oo the gsmSSF.

Signals to/from the left are toffrom
the external SRF.

CAP_Prompt_
And _Collect_
User_Inform atio

CAP_Specialize,

CAP_Prompt]| ~
Ressource_Ré€port

And_Collect_
User_Inform afti

CAP_Play_
Announceme

CAP_Prompt]
And _Collect_
User_Inform ati

jzed

leport

CAP_Speciali
Ressource_R

CAP_Prompt_

CAP_Play_
Announcem ent And_Collect_
User_Informati

Figure 41c: Procedure CAMEL_CF_CTR (sheet 3)
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Procedure CAMEL_CF_CTR

Procedure in the GMSC

to handle a Connect To Resourcé
‘operation

Await_SRF_Initialisation
W ait_For_Connect_Ack

Release
Call_
Active
True False
Int_DP_O_Disconnect
MegID* > Int_DP_O_>>andon
Int_Disconnebt SRF - -To SRF |nt_Discon§>«_SRF - -To SRF
Await_ SRF_ Await_SRF_
isconnection isconnection
tive ail
Int_SRF_ ‘ Int_SRF_ ‘
Released W ~ iFromSRF Released From SRF
Result:= Result:=
pass fail

4(4)

Signals to/from the left are

to/from the process MT_GMSC;
signals to/from the right are to/from
the gsmSSF if not otherwise stated,

Figure 41d: Procedure CAMEL_CF_CTR (sheet 4)
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8.6 Handling of mobile calls in the gsmSSF
Handling of mobile calls in the gsmSSF may involve the following process and procedures :
- gsmSSF,
- Check_Criteria.
- Handle_AC,
- Handle_ACR,
- Handle CIR,
- Handle_SCI.

The detailed error handling for the process gsmSSF and the associated procedures is specified in GSM 09.78 ([5]).

8.6.1 Information flow for call duration control

The following diagram shows the handling of the different timers that are used in the process gsmSSF and in the
procedures Handle_AC, Handle_ ACR, Handle_CIR. Timers Tssf, Tcp, Tsw, Tw and DELTA are defined in the process
gsmSSF.

CSE ey OSTSSFIMSC usc/ Te
i 7 !
‘ ETC/ICTR > ‘ ANSWER |
, . Tsw < :
: Tcpl ‘
‘ ACR ‘ ‘
< ‘
' ' Delta l ,
. AC(Tcp2) > | !
‘ ACR ‘TCPZ'De"aL ‘ RELEASE ‘
< < ‘
‘ RRBCSM K ‘ ‘
CONNECT < |
AC(Tcp3) R | SET UP R
,‘ T 7
‘ ALERT ‘
‘ <
. Tsw ‘ ANSWER
. <
‘ Tcp3| |
‘ ACR ‘ ‘ RELEASE
< - (
ERBCSM ‘

~

Figure 42: Information flow for call control duration
8.6.2 Behaviour of the gsmSSF in the process gsmSSF
The following paragraphs give details on the behaviour of the gsmSSF in the procedure gsmSSF.

8.6.2.1 Actions of the gsmSSF on receipt of CAP_Request_Report BCSM_Event
(at the state Waiting_For_Instructions)

The gsmSSF arms the requested EDP, if the arming rules are fulfilled and returns to state Waiting_For_Instructions.
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The gsmSCF may request the monitoring for any one or more Answer, Busy, No Answer, Abandon, Not Reachable,
Route Select Failure and Disconnect Event of a party in the call.

8.6.2.2 Actions of the gsmSSF on receipt of CAP_Continue (at the state
Waiting_For_Instructions)

An Int_Continue is sent to request the GMSC/MSC to continue call set-up as originally requested.

8.6.2.3 Actions of the gsmSSF on receipt of CAP_Release_Call (at the state
Monitoring)

When a control relationship exists between the gsmSCF and gsmSSF (at least one EDP-R is armed), the gsmSCF may
spontaneously instruct the gsmSSF to release the call at any time using the Release Call IF. The Release Call IF shall not
be sent from the gsmSCEF if only monitor relationship exists between the gsmSSF and the gsmSCF.

8.6.3 Procedure Handle_SCI

1) Precondition: before an answer event is detected and no Tsw running:
if 1 set of e-parameters received --> send to the MSC
if 2 sets e-parameters received --> error
if 1 set of e-parameters and Tariff Switch received --> error
if 2 sets of e-parameters and Tariff Switch received --> send 1st/start Tsw/store 2nd
2) Precondition: before an answer event is detected and Tsw running and no e-parameters
if 1 set of e-parameters received --> error, no e-parameters stored
if 2 sets e-parameters received --> send 1st/store 2nd
if 1 set of e-parameters and Tariff Switch received --> error
if 2 sets of e-parameters and Tariff Switch received --> error
3) Precondition: before an answer event is detected and Tsw running and e-parameters stored:
if 1 set of e-parameters received --> error
if 2 sets e-parameters received --> error
if 1 set of e-parameters and Tariff Switch received --> error
if 2 sets of e-parameters and Tariff Switch received --> error
4) Precondition: after an answer event is detected and no Tsw running:
if 1 set of e-parameters received --> send to the MSC
if 2 sets e-parameters received --> error
if 1 set of e-parameters and Tariff Switch received --> start Tsw/store set
if 2 sets of e-parameters and Tariff Switch received --> error
5) Precondition: after an answer event is detected and Tsw running and no e-parameters
if 1 set of e-parameters received --> store e-parameters
if 2 sets e-parameters received --> error

if 1 set of e-parameters and Tariff Switch received --> error

ETSI



GSM 03.78 version 6.2.0 Release 1997 108 TS 101 441 V6.2.0 (1998-11)

if 2 sets of e-parameters and Tariff Switch received --> error
6) Precondition: after an answer event is detected and Tsw running and e-parameters stored:
if 1 set of e-parameters received --> error
if 2 sets e-parameters received --> error
if 1 set of e-parameters and Tariff Switch received --> error
if 2 sets of e-parameters and Tariff Switch received --> error

NOTE: The MSC shall store the received e-parameters to be sent subsequently to the MS. The MSC shall send these
e parameters to the MS in a Connect message.
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Process gsmSSF

iInvocation of gsmSSF in MQ,,
MT or CF call case.

:Timers used in the gsmSSF process:

'Tsst: Application timer in the ssf.

‘Tcp: Timer for call period. This timer measures the duration of a call period.

'Tsw: Timer for tariff switch. At the expiration of this timer, a new tariff switch

' shall be started.

Tw: Warning timer. At the expiration of this timer, a warning tone shallbe played
to the calling party.

'DELTA: time, measured in the gsmSSF, elapsed between the time an

! ApplyChargingReport operation is send to the gsmSCF and an

ApplyCharging operation is received from the gsmSCF.

D
i

Signals to/from the left are to/from the
processes OCH_MSC, MT_GMSC and
MT_CF_MSC;

signals to/from the right are

to/from the gsmSCF.

Int_Invoke
gsmSSF
(csl)

Int_O_Exceptjon,
Int_T_Exception

'The received CSl states

_ _whether DP Collected_Info
'orDP Terminating_ Attempt_
'Authorised shall be armed

ArmDP

Int_Continue

'as TDP.

Int_gsmSSF
Invoked

Wait_For_
_Request

Idle

Int_DP_O_Answer,

I lint_DP_T_Answer,

Int_DP _O _Abandon,
Int_DP _T_Abandon,
Int_DP _Route_Select_Failure,
Int_DP_O_No_Answer,
Int_DP_T_No_Answer,
Int_DP _O _Busy,

Int_DP _T_Busy,
Int_DP_O_Disconnect,
Int_DP_T_Disconnect,
Int_DP_O_Not_Reachable,
Int_DP_T_Not_Reachable

1(20)

Figure 43a: Process gsmSSF (sheet 1)
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Process gsmSSF

iInvocation of gsmSSF in MO,
MT or CF call case.

Wait_For_
_Request

2(20)

Signals to/from the left are to/from the
processes OCH_MSC, MT_GMSC and
MT_CF_MSC;

signals to/from the right are

to/from the gsmSCF.

Int_DP_ Int_DP_

_Terminating | _Collected_ —
_Attempt_ _Info

—Aufhorized

Check_Criteria

Set Tssf to default

non user interactior Int_Continue
Tssf timer interval
and restart Tssf

Open Control

" . Idle
Relationship

CAP_lnitialDP

/ACR sent:=false

I |AC pending:=false

O utstanding requests = 1

O ustanding Call Information Report = 0

W aiting_for_
_Instructions

Int_DP_O_Abandon

Int_T_E xception,
Int_O_Exception,
Int_DP_T_Abandon,

Figure 43b: Process gsmSSF (sheet 2)
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MT or CF call case.

Process gsmSSF

iInvocation of gsmSSF in MQ,,

Waiting_for_
_Instructions

3(20)

Signals to/from the left are to/from the
processes OCH_MSC, MT_GMSC and
MT_CF_MSC;

signals to/from the right are

to/from the gsmSCF.

CAP_Apply_
Charging

CAP_Reset_T{mer

Handle_AC

Set Tssf to
CAP_Reset_Timer
time interval and

Testart Tsst

O _Disconnect or

CurrentDP is

T_Disconnect?

CAP_Continu

CAP_Connecl

Stop Tssf

Stop Tssf

W aiting_For_
_Instructions

' Timer expiry
' Tssf

Int_Continue Int_Connect Int_Error
No
Yes
Set Outstanding_ .
Set Outstanding_
_Requests = R ts =0
Outstanding_ -Requests =

No

Set Tssfto last X

d time interval v remain
use ed EDP-Rs7
and restart Tssf
[
Yes
Terminate
Control
Relationship
Change type of ‘Term!nate ‘Comrol
. . - -Relationship and open
relationship ' ) . .
Monitor Relationship
oo o
Monitoring Idle

Figure 43c: Process gsmSSF (sheet 3)

ETSI




GSM 03.78 version 6.2.0 Release 1997 112 TS 101 441 V6.2.0 (1998-11)
Process gsmSSF 4(20)
‘I o 1_7 ) f’ ) SisFi_ 7M$\ Signals to/from the left are to/from the
Jrcaé(;n oa”gsm n " processes OCH_MSC, MT_GMSC and

or call case. ) MT_CF_MSC;
R signals to/from the right are
to/from the gsmSCF.
Waiting_for_
_Instructions
—T
CAP_Request CAP_ Int_T_Exception,
_ReleasecCall Int_O_Exceptjon
Set Tssf to last
used time interval AC pending? AC pending?
and restart Tssf
Arming rule CAP_Apply_ CAP_Apply_
fulfilled? Charging_Repor Charging_Repor;
No
N N
7 7
Error Arm EDP
Unexpected and/or - Handle_CIR Handle_CIR
Data Value disarm EDP '
N
" ' ‘Diepien(iiintj on the 7Moinitiorir7|g ) Terminate
W aiting_For_ ' .
. -parameter received for the Stop Tssf Control
_Instructions [ . X X .
indicated detection point. Relatio nship
'For DP O/T Disconnect a DP
'is only disarmed for the leg ‘
'for which the event was Terminate
received. N Control Abort
Relatio nship

In

t Release Ja

Idle

Figure 43d: Process gsmSSF (sheet 4)
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Process gsmSSF

iInvocation of gsmSSF in MQ,,
MT or CF call case.

W aiting_For_
_Instructions

—

5(20)

Signals to/from the left are to/from the
processes OCH_MSC, MT_GMSC and
MT_CF_MSC;

signals to/from the right are

to/from the gsmSCF.

CAP_Establish
Temporary
Connection

Stop Tssf

Int_Establish
Temporary
Connection

wait_Temporary_\
Connection_
Establishment

Connection_
Estab lished

Set Tssf to user
interaction timer
value and restart
Tyst

W aiting_For_
_End_Of_
Temporary _

Int_Temporary_

Int_ ETC_Failg

Error ETC failed

Set Tssfto last
used time interval
and re start Tssf

W aiting_For_
Instructions

CAP_Cancel_¢

Disarm all
EDPs

Cancel all
reports

Figure 43e: Process gsmSSF (sheet 5)
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Process gsmSSF 6(20)

Signals to/from the left are to/from the
processes OCH_MSC, MT_GMSC and
MT_CF_MSC;

signals to/from the right are

to/from the gsmSCF.

iInvocation of gsmSSF in MQ,,
MT or CF call case.

Waiting_for_
_Instructions

Resource

Stop Tssf

Int_Connect_
To_Resource

Await_Resource_
Connection

—

Int_SRF

Int_CTR_Failed
Connected

Set Tssf to last
used time interval
and restart Tssf

SetTssf to user
interaction timer
value and restart

Tyst

Return appropriate
error to the
gsmSCF

W aiting_For
_End_Of_
User_lInteraction

Waiting_For_
Instructions

Figure 43f: Process gsmSSF (sheet 6)
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Process gsmSSF 7(20)

Invocation of gsmSSF in MO,
'MT or CF callcase.

Signals to/from the left are to/from the
processes OCH_MSC,MT_GMSC an
MT_CF_MSC;

signals to/from the right are

to/from the gsmSCF.

W aiting_for_Instructions,

W aiting_for_End_Of_Temporary_Connection,
W aiting_for_E nd_Of_User_lInteraction,
Await_Temporary Connection_Establishment

Int_ DP_O| Int_ DP_T |
_Disconnegct _Disconnect
[* leglD */ l*lngln */

_Rep_ort_BC M |Handle_ACR
i ntinuel ‘

Handle ACR Reload and Handle_CIR
restart Tssf
Handle_CIR Handle_ACR
Set Tssf to default
Handle_CIR || gl user interaction
imervalue an
restant Tssf
Skt Outstanding_
_Requests =
ﬁuernding_
_Requests + 1
Disarm this ‘The DP is only disarmed
DP " “forthe leg for which the
Leyerf\tiwgs’re’cqiv’eq. o

W aiting_for_
Instructions

Figure 43g: Process gsmSSF (sheet 7)
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Process gsmSSF 8(20)

Signals to/from the left are to/from the
processes OCH_MSC, MT_GMSC and
' MT_CF_MSC;

sign als to/from the right are

to/from the gsmSCF.

iInvocation of gsmSSF in MO,
\MT or CF call case.

Monito ring
IntDP_O_ IntDP_T_ Int DP O Int_DP_T_
_Disconnect _Disconnect o Abandon
Abandon
/* leglD */ /* legID */
L L J

Yes
CAP_Event_
_Report_BCSM Handle_ACR
(Notify & Continde)
Disarm this DP Handle_CIR

CAP_Event_

_Report BCSM
(Interrupted)
Handle_ACR
‘ Set Tssfto default
on user interactio
timer value and
Handle_CIR restantTsst
‘ Set Outstanding_
_Requests =
Terminate Outstanding_
relationship —”eq”T ETFL
Disarm this ‘The DP is only d|§arm ed
bp - -fortheleg for which the
event was received.
Int_Continue [ .

Waiting_for_
Instructions

Figure 43h: Process gsmSSF (sheet 8)
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Process gsmSSF

iInvocation of gsmSSF in MQ,,
MT or CF call case.

9(20)

Signals to/from the left are to/from the
processes OCH_MSC, MT_GMSC and
MT_CF_MSC;

signalsto/from the right are

to/from the gsmSCF.

W aiting_for_Instructions,
Waiting_for_End_Of_Temporary_Connection,
W aiting_for_End_Of_User_Interaction,
Await_Temporary_Connection_Establishment

Int DP_O_
_Abandon

Int_ DP_T_
_Abandon

CAP_Event_
_Report_BCSM
(Notify & Conti

Reload and
resart Tssf

Handle_ACR

Handle_CIR

Handle_ACR

Handle_CIR

Disarm this
DP

W aiting_For_
Instructions

Figure 43i: Process gsmSSF (sheet 9)
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Process gsmSSF

iInvocation of gsmSSF in MQ,,
MT or CF call case.

aiting_for_End_)
_Of_Temporary_
Connection

10(20)

Signals to/from the left are to/from the
processes OCH_MSC, MT_GMSC and
MT_CF_MSC;

signals to/from the right are

to/from the gsmSCF.

CAP_Disconneg
- CAP_Apply_
Forward_ Int_TC_Released . CAP_Reset_Kimer
. Charging
_Connection
Set Tssfto
Handle_ACR Handle_ACR Handle_AC lastused time
interval and
Testar Tssf

Int_Disconne
Forward_
Connection

t

Set Tssf to last
used time interval
and restart Tssf

Waiting_For_
_Instructions

aiting_for_End_
_Of_Temporary_
_Connection

Int_Disconnegt_
Forward_Conhection

TC_Release_
Pending

Int_TC_Released

Int_Error

Figure 43j: Process gsmSSF (sheet 10)
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Process gsmSSF

iInvocation of gsmSSF in MO,
\MT or CF call case. )

oo oo oo

11(20)

MT_CF_MSC;

to/from the gsmSCF.

Signals to/from the left are to/from the
processes OCH_MSC, MT_GMSC and

signals to/from the right are

Waiting_for_End_Of_Temporary_Connection
Waiting_for_End_Of_User_Interaction

Tw expired < - - -Internal

Int_Apply_
Warning_Tonge

‘This provoques the MSC
- -toplay atone to the party
for whom the BCSM is operating

7T h’is ;Jroivotiue’s I’he’M é(:1

to send e parameters to -
the calling party

- | Tsw expired Tcpexpired & -
Release?
No
CAP_
Parameters Apply_Charging_
Report
No ‘
Store curent AC pending:=
value of Tcp false

- internal
[ I
Yes
CAP_
Apply_Charging_
Report

Int_Disconne
Forward_Con

t
ection

Set Tssf to last
used time interval Handle_CIR
and restart Tssf
Start delta
measurement
J
Idle

Figure 43k: Process gsmSSF (sheet 11)
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Process gsmSSF 12(20)
iInvocation of gsmSSF in MO,
MT or CF call case. \ Signals to/from the left are to/from the
Lo-o- - oo oo processes OCH_MSC, MT_GMSC and
MT_CF_MSC;
signals to/from the right are
to/from the gsmSCF.
Monito ring
— T
Tw expired <& - - —‘Ime rnal Internal . Tsw expired Tcpexpired & - - —‘Imernal
Int_Apply_ ‘;I'hlsl prov;)q uets t:\he MS? Stored Rel 5
Warning_Tong o play atone to the ;?ar y X e parameters? elease?
for whom the BCSM is operating Yes
oo No
This provoques the MSC ) Send e CAP_ CAP_
to send»e parameters to - - Parar;e?ers Apply_Charging_ Apply_Charging_
the calling party Report Report
R J
No ‘
Store curent AC pending:= Handle_CIR
value of Tcp false
Start delta
measurem ent
J
Monitoring Idle

Figure 43l: Process gsmSSF (sheet 12)
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Process gsmSSF

‘I o t" fﬁ i SisFi. 7M$\ Signals to/from the left are to/from the
,\'ﬂocaé‘: °”gsm MO processes OCH_MSC, MT_GMSC and
or call case. ) MT_CF_MSC:

signals to/from the right are
to/from the gsmSCF.

aiting_for_End_)

_Of_User_
_Interaction
CAP_Disconnec
CAP_Apply_ - - CAP_Play_ CAP_Prompt_& CAP_Cancel_
N Forward_ Int_SRF_Rel AP_Reset_Kimer _Collect_Usekx
Charging " _Announcement ) _(Invoke_ID)
_Connection _Information
ttegiD I I
Relay the op eratign '
Handle_AC Handle_ACR Handle_ACR - -To SRF
to the SRF '
Int Set Tssfto Set Tssf to last
e CAP_Reset_Timer| used time interval
Disconnect_F|C L
= time interval and and restart Tssf
TeSTar] f I
Set Tssf to default Set Tssf to default
non user interactio non user interactio
time interval and time interval and
Testant Tssf Testant Tssf
(W aiting_For_End W aiting_For_ aiting_for_End_
. . _Of_User_
f_User_Interactio Instructions )
- - - _Interaction

Figure 43m: Process gsmSSF (sheet 13)
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Process gsmSSF

iInvocation of gsmSSF in MQ,,
MT or CF call case. ,

aiting_for_End_)

14(20)

Signals to/from the left are toffrom
the process Generic_SRF;
signals to/from the right are
to/from the gsm SCF unless
otherwise stated.

_Of_User_
_Interaction
S CAP_Promptl& CAP_
CAP_Cancelled CAP_Cancel ' -
- - — - From SRF - - - >_Collect_Usef_  From SRF - - - >Specialised_
_error _Failed_error ' ) '
_Information_| Resource_
I N R —RepHit R Repprt
Relay the operation/ Timer expiry
result/error to the Internal
' Tssf
gsmSCF
aiting_for_End_)
_Of_User_ Abort
_Interaction

Int_Disconnegt_
Forward_Conpection

SRF_Release_
Pending

Int_SRF_Relgased

Int_Error

Idle

Figure 43n: Process gsmSSF (sheet 14)
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Process gsmSSF 15(20
g Signals to/from the left are to/from the ( )
T Monitoring processes OCH_MSC, MT_GMSC and
‘Invocation of gsmSSF in MO, MT_CF_MSC;
\MT or CF call case. signals to/from the right are
, to/from th e gsmSCF.
Int_DP_O_Answer,
Int_ DP_T_Angswer Int_DP_O_No_Answer,
I {int_DP_T_No_Answer,
Int_DP_O_Busy,
Int_DP_T_Busy,
AC di Int_DP_Route_Select_Failure,
] pending Int_DP_O_Not_Reachable,
Disarm al Int_DP_T_Not_Reachable,
EDPs
Start Tcp
Cancel all
reports
False
Yes
Start Tw
No
This provoques the MSC | send
to send e parameters to - -
X ' e parameters
the calling party
DP armed?
CAP_Event_
_Report_BCSM
(N otify & Conti Yes
CAP_Event_
Report_BCSM
ForDP O/T Disconnect the DP T "
N N | i i (Interrupted)
is only disarmed for the leg - - Dlsa[r’n; this
for which the eventwas
7re§e|yed’. S I . . 'For DP O/T Disconnect the DP
Disarm this [ K
—_— op - -is only disarmed for the leg
Any remaining armed for which the event was
EDPs or "received.
No outstanding report? ‘ - T .
Terminate ‘hCAom{olor Yes Set Outstanding_
Relatio nship ‘Moni _Dr . _Requests = 1
Relatio nship
Set Tssf to default
Int_Continue Int_Continue on user interactio
[ssf timervalue an
Testary Tssf
Monitoring Waiting_For_
_Instructions

Figure 430: Process gsmSSF (sheet 15)
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Process gsmSSF

iInvocation of gsmSSF in MQ,,
MT or CF call case.

Monitoring

16(20)

Signals to/from the left are to/from the
processes OCH_MSC, MT_GMSC and
MT_CF_MSC

signals to/from the right are

to/from the gsmSCF.

CAP_
_ReleasecCall

relationship.

'monitor relationship
AC pending

CAP_
Apply_Charging_
Report

False

Handle_CIR

Terminate
Control
Relatio nship

Int_Release_Call

'Handling of CAP_Release_Call
- - -isonly specified in a control

'"The gsmSCF shall not send a
'CAP_Release_Call in a

Int_O_Except|
Int_T_Exceptil

AC pending

CAP_

Apply_Charging_

Report

Handle_CIR

;om‘rtol or ! Terminate
onitor v Relationship
Relationship

Abort

Idle

False

CAP_
Apply_Chargi

Handle_AC

Monitoring

Figure 43p: Process gsmSSF (sheet 16)
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Process gsmSSF 17(20)
iInvocation of gsmSSF in MO, Signals to/from the right are

MT or CF call case. ) to/from the gsmSCF.

Loooo ool

W aiting_For_Instructions,
W aiting_For_End_Of_Temporary_Connection,
W aiting_For_End_Of_User_Interaction

CAP_
Furnish_Charging_
Information

Set Tssfto last
used time interval
and restart Tssf

CAMEL logical call record

exists for this legID ?
No

Yes
Overwrite CAMEL
logical call record
with FCI data

Clreate CAMEL logicfal
callrecord

Write FC| data
in CAMEL logical
callrecord

Figure 43q: Process gsmSSF (sheet 17)
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Process gsmSSF

iInvocation of gsmSSF in MO,
M T or CF call case.

CAMEL logical call record
exists for this leglD ?

CAP_
Furnish_Charging_
Information

No

Signals to/from the right are
to/from the gsmSCF.

)

O verwrite CAME L
logical callrecord
with FC1 data

Clreate CAMEL logic
callrecord

@l

Write FCI data
in CAMEL logical
callrecord

< Monito ring >

18(20)

Figure 43r: Process gsmSSF (sheet 18)
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19(20)

Process gsmSSF

Signals to/from the left are to/from the
processes OCH_MSC, MT_GMSC and
MT_CF_MSC:

signals to/from the right are

to/from the gsmSCF.

iInvocation of gsmSSF in MO,
M T or CF call case.

Monitoring,

W ait_For_lInstructions,

W aiting_For_End_Of_User_lIntercation,

W aiting_Fot_End_Of_Temporary_Connection

CAP_Send_
Charging_Info

Handle_SClI - !see section 8.6.3

Figure 43s: Process gsmSSF (sheet 19)
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Process gsmSSF 20(20)
:In;/ociatiion701’gs;1sisFiiniMC;,‘1
\MT or CF call case.

w itingForInstructi}ns
CAP_
ion_Request

Set Tssfto last
used time interval
and restart Tssf

store request

Oustanding Call Information Report:=
Oustanding Call Information Report +1

w itingForInstructi}ns

Figure 43t: Process gsmSSF (sheet 20)
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Procedure Check_Criteria

'Procedure to check
ithe criteria in the gsmSSF,

11)

De auow
figgering criterion

exists?

No

/ew{mg criterT
met?

No

W criter

icsew
criterion exists?

arding trigge
riterion exists?2

asic service

No

met?

criterion met?

No

No

Result=
pass

Result:=
fail

Figure 44a: Procedure Check_Criteria (sheet 1)
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Procedure Handle_AC

This procedure shows the handling in
the gsm SSF for the operation CAP

Tw:=0

Set Tssfto last
used time interval
and re start Tssf

True

AC pending?

False

ariff switc
provided?
Yes

Start Tsw

Answer received
Yes

Stop delta
measurement

Tcp:=Tcp-delta

Rete ase indicatar
present?

Tw:=
Tcp-Warning time

0

Answer
received?

Yes

Start Tcp

<>

Yes

Start Tw

—

AC pending:=
true

B

1(1)

Figure 45a: Procedure Handle_AC (sheet 1)
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Procedure Handle _ACR

This procedure is only called at the

'end of connection to an outgoing leg,

'a temporary connection or a connection
'to a SRF when the callcan be continued !

AC pending=
true?

Stop Tcp

Stop Tw

Start Delta

CAP_
Apply_Charging_
Report

AC pending:=
false

ACR sent:=
false

ACRsent=
true

1(1)

Figure 46a: Procedure Handle_ACR (sheet 1)
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Procedure Handle_CIR 1(1)

'Procedure in the gsmSSF to' 4 Signals to/from the rightar
ihandle CallInformation Report, to/from the gsmS CF
Gl

Logical CAMEL call
record exists for this N
LegID? °

Yes

Complete CAMEL
logical cal record

Outsanding~Call
gformation Report>8%

<

No

Outsanding Call Information Report:=
Outsanding CallInformation Report -

CAP_Call_
Information_
Report

X

Figure 47a: Procedure Handle_CIR (sheet 1)

8.7 Assisting case
Assisting case involves the following processes :
- CAMEL_Assisting_MSC,

- Assisting_gsmSSF.

The detailed error handling for these 2 processes is specified in GSM 09.78 ([5]).
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Process CAMEL_Assisting_MSC 1(3)

mcess: IhJS%\ Signals to/from the left are to/from th%
to handle an assist process CAMEL_OCH_ETC, CAMEL
‘ request ‘ TC_ETC or CAMEL_CF_ECT;

_ — — signals to/from the right are to/from

the assisting_gsmSSF;

Initial Address

Int_Assist_
_Required

Wait_for_assisting_
_gsm_SSF_invoked
Int_assisting_
gsmSSFinvol«< Release
Wait_For_
_Assisting_ \dle
_Event

Figure 48a: Process CAMEL_Assisting_ MSC (sheet 1)
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Process CAMEL_Assisting_MSC 2(3)
Frocss e e\ Sl oton et et o
‘Egﬁ;g'e an assist | TC_ETC or CAMEL_CF_ECT; |
- signals to/from the right are to/from
the assisting_gsmSSF;
if not otherwise stated.

Wait_For_
Assisting_

Event

Int_assisting
Int_Connect_To, — —
Resource _gSmSSF_ Release
_released
Int_Invoke_ ‘ Int_release_
_SRF to SRF Release _assisting_gsms}
L _—
Await_SRF_ Releasing_assisting_|
_Initialisation _gsmSSF

Int_assisting_

gsmSSFJeIeasf

==

Figure 48b: Process CAMEL_Assisting_ MSC (sheet 2)
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Process CAMEL_Assisting_MSC 3(3)

Signals to/from the left are to/from th%

process CAMEL_OCH_ETC, CAMELY]

‘ _Initialisation TC_ETC or CAMEL_CF_ECT;
signals to/from the right are to/from

mcess inthe MS&\
to handle an assist Await_SRF_
‘request

7 7 the assisting_gsmSSF;
if not otherwise stated.
Int SRE ‘ Int_SRF_ ‘ Int_assisting_
Connected — Ifrom SRF _Connection_ — Ifrom SRF Release _gSmSSF_
= L _Failure L _released
0
ConnechSaﬁF tothe To SRF ‘ — Int_Disconnect_SR Release
Send_ACM_ [ ‘Procedure specified Await_gsmSRF_
If_Required in GSM 03.18 _disconnection
L
- - — — — 9
Send_Answer_ || ‘ Procedure specified Erom SRE __|Int_SRF_
If_Required in GSM 03.18 ‘ Released
L [
Int_SRF_Connected, Int_CTR_Failed Int_rglgase_
_assisting_gsmSS

Wait_For_

Releasing_assisting_|

Assisting_ gsmSSF

Event

Int_assisting_

gsmSSFJeIeas:d\

Idle

Figure 48c: Process CAMEL_Assisting_MSC (sheet 3)
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Process assisting_gsmSSF 1(6)

Signals to/from the left are to/ffrom
the process CAMEL_Assisting_MSC;
signals to/from the right are

to/from the gsmSCF,

unless otherwise indicated.

iInvocation of gsmSSF in MQ,,
MT or CF call case.

Int_Assist_
_Required

Int_assisting_|
_gsSmSSF_
_Invoked

Set Tssf to default
on user interactior)
Tssf timer interva
and Testart Tssif

Open Control
Relationship

CAP_Assist_
_Request_
_Instructions

Waiting_for_
_Instructions

Figure 49a: Process Assisting_gsmSSF (sheet 1)
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Process assisting_gsmSSF

iInvocation of gsmSSF in MQ,,
MT or CF call case.

Waiting_for_
_Instructions

CAP_Connect
Resource

Tssf expires € - - —:Imernal CAP_Reset_Kimer
SetTssf to

Abort CAP_Reset_Timer|

time interval and

Int_Connect_
To_Resource

Tesarf Tsst

Int_assisting_|
_gsmSSF_
_released

Idle

Await_Resource_
Connection

2(6)

to/from the gsmSCF,

Signals to/from the left are to/from
the process CAMEL_.
signalsto/from the right are

unless otherwise indicated.

Assisting_M S

Return appropri
error to SCF

Set Tssftonormal
ron user interaction|
timer value and

W aiting_For_
Instructions

'From process
"CAMEL_Assisting_MS

%

Int_SRF
Connected

'From process
"CAMEL _Assisting_MSC

Set Tssfto user
interaction timer
alue and restart Ts

Waiting_For
_End_Of_

User_Interaction

Figure 49b: Process Assisting_gsmSSF (sheet 2)
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Process assisting_gsmSSF

‘Invocation of gsmSSF in MO},
MT or CF call case. ,

Waiting_for_End _
_Of_User_
_Interaction

3(6)

Signals to/from the left are to/from
the process CAMEL_Assisting_M
signals to/from the rightare
to/from the gsmSCF,

unless otherwise indicated.

CAP_Disconnect
Forward_
_Connectio

I*leglD */ o

El

Set Tssf to default
user interaction
Tssf timer interva
and resrt Tssfl

Int_Disconnect_ ‘(0 SRF
_SRF -0

CAP_Prompt_&
- >Int_SRF_Relealsed |CAP_Reset_Tirfer CAP_Play_ Collect_User CAP_Cancel
- - - - _Announcemen - - - _(Invoke_ID)
_Information
Relay the operatiol ' ToSRF

Set Tssfto

CAP_Reset_Timer
time interval and
restart Tssf

W aiting_for_End_
_Of_User_
_Interaction

W aiting_For_
_Instructions

to the SRF

Set Tssf to last
used time interval
and restart Tssf

Waiting_for_End_

_Of_User_
_Interaction

Figure 49c: Process Assisting_gsmSSF (sheet 3)
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GSM 03.78 version 6.2.0 Release 1997 139
Process assisting_gsmSSF 4(6)
‘Invocation of gsmSSF in MO, Signals to/from the left are to/ffrom
MT or CF call case. ) the SRF;
, signals to/from the right are
77777777777 aiting_for_End to/from the gsm SCF.
_Of_User_
_Interaction
CAP_Cancell¢d_ CAP_Cancel | CAP_Prompt & CAP_Specialised_
. _Collect_User_
_error _Failed_error ) _Resource _Report
_Information_Resul

2 \

Relay the operation/
result/error to the
gsmSCF

aiting_for_End_\
_Of User_

_Interaction

Figure 49d: Process Assisting_gsmSSF (sheet 4)
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Process assisting_gsmSSF 5(6)

Signals to/from the left are to/ffrom
the process CAMEL_Assisting_MSC;
signals to/from the right are

. to/from the SRF,
<v,3|t|ng_f0r_End_

iInvocation of gsmSSF in MQ,,
MT or CF call case.

unless otherwise indicated.
_Of_User_

_Interaction

Tssfexpires € - - -lInternal

Abort - %To gsmSCF

Int_disconnect_
_SRF

Wait_For_
sm_SRF_Releas

Int_SRF_
Released

Int_assisting_|
_gsSmSSF_
_released

)

Figure 49e: Process Assisting_gsmSSF (sheet 5)
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Process assisting_gsmSSF 6(6)

Signals to/from the left are to/ffrom
the process CAMEL_Assisting_MSC;
signals to/from the right are

to/from the SRF,

unless otherwise indicated.

iInvocation of gsmSSF in MQ,,
MT or CF call case.

‘W aiting_For_Instructions
" \Waiting_For_End_Of_User_Interaction

Int_release_
_assisting_
_gsmSSF

Terminate
Control
Relationship

Int_assisting_|
_gsmSSF_
_released

=

Figure 49f: Process Assisting_gsmSSF (sheet 6)

8.8 Procedure CAMEL_Provide_Subscriber_Info

8.8.1 MS reachable

A Provide_Subscriber_Info Request is sent to VLR and the HLR waits in state Wait_For_Information.

If the VLR returns a Provide_Subscriber_Info ack, the HLR uses the returned information to set the Subscriber Info to
be returned to the gsmSCF. As a network option, the HLR may use the returned Cell Id or Location Area to derive the
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location number and/or Geographical Info. The mapping from cell ID and location area to location number is network-
specific and outside the scope of the GSM standard.

NOTE: The handling in the VLR of Provide_Subscriber_Info Request is defined in GSM 03.18 [3].
8.8.2 MS not reachable

8.8.2.1 Location Information requested
If VLR number is available in the HLR, then the Location Information is set to this parameter only.

If location information is not available in the HLR, no location information is set.

8.8.2.2 Subscriber State requested

The Subscriber State is set to "Network determined not reachable".

8.8.3 Actions at state Wait_For_Information

The following actions are possible in state Wait_For_Information depending on the result of the
Provide_Subscriber_Info Request sent to VLR.

8.8.3.1 Provide_Subscriber_Info ack

The Location Information or/and the Subscriber State are set to the received information.

8.8.3.2 Provide_Subscriber_Info Negative Response

If location information was requested the VLR number is provided as location information. If the subscriber state was
requested the subscriber state is set to “not provided from VLR".
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Procedure CAMEL_Provide_Subscriber_Info
'Procedure in the HLR

| N N Y Signals to/from the left are to/from the
for Retrieval of Lo cation information
'and Subscriber Status

process CAMEL_PSI_VLR in the VLR %

1(1)

MS reachable?

Provide _Subscn

- No
_Info request
Wait_for_
_Information
Provide _Subscrier_ |Provide_Subscrifer_
_Inforespons Information
Error
N
Loc. info.
equested?
No

No

Loc_Info=latest
stored loc. info
[Status="unreliable"|

Loc_Info=
"unavaiable”

L I

bscr. stat
requested?
Yes

Subscriber
status=

"INetwork determine

notreaphabie

No

X

Figure 50a: Procedure CAMEL_Provide_Subscriber_Info (sheet 1)

8.9 Any Time Interrogation

Handling of Any Time Interrogation involves the following process :

- CAMEL_ATI_HLR.

If an OSS needs the Subscriber State and/or the Location Information, the gsmSCF initiates a transaction to the HLR by
sending a Any_Time_Interrogation Request. Support for this procedure is a network operator option.
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Process CAMEL_ATI_HLR 1(1)

Process in the HLR ‘
receiving an Any Time \
‘ Interrogation request from

gmSCE :

Any_Time_ ‘
Interrogation —— |From gsmSCF
request L

ATI
accepted?

Provide_
Subscriber_Info Set UE= Set UE=
[input data= Unknown Subscriber “ATI Not Allowed"
requested info*/
| N
Any_Time_ Any Time
Interrogation Interrogation
result Error

SR

Figure 51a: Process CAMEL_ATI_HLR (sheet 1)

8.10  Handling of USSD to/from gsmSCF

The functional model of USSD in an HLR that supports CAMEL is shown in figure 52. The phase 2 USSD handler is
defined in GSM 03.90 ([8)]. Phase 1 USSD messages may be relayed from the HLR to the gsmSCF. CAMEL introduces
a "CAMEL USSD application" which is invoked by the USSD handler. The CAMEL USSD application behaviour is
specified in this section.
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LR

MAP
CAMELUSSD [S 77\
annlication

USSD Handler

-/ mAP
% MS

Figure 52: Handling of USSD to and from a CAMEL subscriber

8.10.1 MS Initiated USSD
For the behaviour of the USSD handler in HLR when receiving a MS initiated USSD see GSM 03.90.

When the USSD handler has determined that the service code present in the received USSD does not indicate that an
USSD application in the HLR shall be invoked it shall route the USSD to the USSD application specific for CAMEL,
i.e. the CAMEL USSD application.

The procedure at the CAMEL USSD application at the HLR is implementation dependent. The following text describes
a recommended procedure.

The CAMEL USSD application shall check the U-CSI data assigned to the specific subscriber. If the service code is
present in the U-CSI the USSD is routed to the gsmSCF given by the gsmSCF address stored against the service code in
the U-CSI.

If the service code is not present in the U-CSI (or the subscriber does not have U-CSI defined) and the served subscriber
has either the O-CSI or a T-CSI then the CAMEL USSD application shall check the UG-CSI data assigned to the HLR.

If the service code is present in the UG-CSI then the USSD is routed to the gsmSCF given by the gsmSCF address
stored against the service code in the UG-CSI.

If the service code is not present in U-CSI or UG-CSI an error (unknown application) is returned to the USSD handler.

8.10.2 gsmSCEF Initiated USSD

The HLR may at any time receive a USSD operation from the gsmSCF. If the subscriber can be contacted, the HLR
shall set up a transaction to the VLR and forward the operation unchanged. Any further information exchange between
the gsmSCF and MSC shall be transparent to the VLR and the HLR. When one transaction is released, the HLR shall
release the other. If an error is received from the MSC, the VLR shall release the transaction to the HLR and the HLR
shall release the transaction to the gsmSCF.

8.10.3 Content of the USSD General CAMEL Service Information (UG-CSI)

The service information specified in this subclause is for information only.

This subclause defines the contents of the USSD General CAMEL Service Information (UG-CSI). The allocation of the
UG-CSl is independent from a particular subscriber.

The UG-CSI consists of a list of pairs of the following two parameters.
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8.10.3.1 Service Code

Service code for a specific application in a gsmSCF which interacts with the user by USSD.

8.10.3.2 gsmSCF address

Address to be used to access the gsmSCF for a particular a particular service code. The address shall be an E.164
number to be used for routeing.

8.11 Handling of Supplementary Service Invocation Notification

At the invocation of any of the services ECT, CD and MPTY the MSC/VLR checks whether the criteria for sending a
notification is fulfilled, i.e. whether the subscriber is provisioned with the SS-CSI and the particular invoked
supplementary service is marked in the SS-CSI. If this is the case a notification is sent to the gsmSCF given by the
gsmSCF address contained in the SS-CSI. The processing of the particular SS invocation is not suspended. If the
notification criteria is not fulfilled the processing of the particular supplementary service continues unchanged and no
notification is sent.

The sending of the notification is independent of call related CAMEL processing, i.e. processing indicated by O/T-CSlI.

8.12 CAMEL specific handling of location updating and data
restoration

When requesting location updating or data restoration the VLR shall indicate to the HLR which CAMEL phases it
supports.

The CAMEL phase 2 HLR shall then send to the VLR CAMEL subscription data for one of the CAMEL phases
supported by the VLR or, if some different handling is required, data for substitute handling.

8.13  Processing of Non-Call Related Events

CAMEL does not modify any of the standardized procedures for non-call related events including:
- call independent supplementary service procedures;
- transfer of SMS messages;

- mobility management procedures.

8.14  Cross phase compatibility

To avoid a case by case fallback between the gsmSSF and the gsmSCF, the gsmSSF shall use the CAP phase
corresponding to the CAMEL phase negotiated on the HLR-VLR interface when it opens a dialogue with the gsmSCF.
The HLR-VLR negotiation of CAMEL phase is per subscriber.

9 Description of information flows

This clause contains the detailed description of the information flows used by CAMEL.

Each Information Element, IE is marked as Mandatory, Conditional, Optional or Not applicable for each different traffic
case, Mobile Originating call (MO), Mobile Forwarded call (MF) and Mobile Terminating call (MT). This

categorisation is a functional classification, i.e., stage 2 information and not a stage 3 classification to be used for the
ASN.1 syntax of the protocol.

The following principles apply for the handling of the IEs by the receiving entity :
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- The gsmSSF shall functionally support all IEs which can be sent to it.

- The gsmSCF may silently discard any IE

which it does not functionally support

- The gsmSRF shall return an error if it does not functionally support a IE which it receives.

Details of errors and exceptions to these rules are specified in are specified in GSM 09.78.

9.1 gsmSSF to gsmSCF

9.1.1  Activity Test ack

9.1.1.1 Description

This IF is the response to the Activity Test.

9.1.1.2 Information Elements

This IF contains no information elements.
9.1.2  Apply Charging Report

9.1.2.1 Description

information flows

This IF is used by the gsmSSF to report to the gsmSCF the information requested in the Apply Charging IF.

9.1.2.2 Information Elements

Information element name MO NMF MT

Description

Call Result M| M| M

This IE contains the charging information to be provided by t
gsmSSF.

M Mandatory (The IE shall always be sent)

Call Result contains the following information:

ne

Information element name VIO MF MT

Description

Time Duration ChargingResult M M M

This IE is a list defined in the next table.

M Mandatory (The IE shall always be sent)

Time Duration Charging Result contains the following information:

1%

Information element name MO MF MT Description
Time Information M| M| M |This IE is a choice between Time if No Tariff Switch and Tim
Tariff Switch.
Party To Charge M[ M| M| This IE is received in the related ApplyCharging operation tg

correlate the result to the request. This IE shall be a copy of the

corresponding IE received in the Apply Charging operation.

Call Active M| M| M

This |IE indicates if the call is still active or if the call has been

released.

M Mandatory (The IE shall always be sent)

C Conditional (The IE shall be sent, if available)
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Time Information contains one of the following information:

Information element name MO MF MT Description

Time If No Tariff Switch C | C| C| This IE will be present if no tariff switch has occurred since the
detection of Answer for the connection to the Called Party, the
Temporary Connection, or the SRF connection, otherwise it will
be absent.

Time If Tariff Switch C | C| C/| This IE will be present if a tariff switch has occurred since thg
detection of Answer for the connection to the Called Party, th
Temporary Connection, or the SRF connection, otherwise it v
be absent.

C Conditional (The IE shall be sent, if available)

D

9.1.3 Call Information Report

9.1.3.1 Description

This IF is used to send specific call information for a single call to the gsmSCF as requested from the gsmSCF in a
previous Call Information Request.

9.1.3.2 Information Elements
Information element hame MO MF MT Description
Requested Information List M M M This IE specifies a list of Requested information Values which are
requested.
Leg ID M | M | M [This IE indicates the party in the call for which information sha|l
be collected. When absent, it indicates the ‘outgoing’ leg created
with Connect or Continue.

M Mandatory (The IE shall always be sent)

9.1.4 Event Report BCSM

9.14.1 Description

This IF is used to notify the gsmSCF of a call-related event (i.e., BCSM events as answer and disconnect) previously
requested by the gsmSCF in a Request Report BCSM Event IF.

9.14.2 Information Elements

The following information elements are required:

Information element name MO MF MT Description
Event type BCSM M| M| M| This IE specifies the type of event that is reported.
Event Specific Information BCSM C| 4@ @ ThislIEindicates the call related information specific to the
event.
Leg ID M [ M | M [This IE indicates the party in the call for which the event is
reported.
Misc Call Info M | M | M |This IE indicates the DP type.

M Mandatory (The IE shall always be sent)

C Conditional (The IE shall be sent, if available)
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9.15 Initial DP

9.15.1 Description

This IF is generated by the gsmSSF when a trigger is detected at a DP in the BCSM, to request instructions from the
gsmSCF.
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9.15.2 Information Elements

The following information elements are required:

Information elementname MO MF MT Description

Additional Calling Party - C | C |The calling party number provided by the access signalling system

Number of the calling user.

Bearer Capability M| C| C| This IE indicates the type of the bearer capability connection fto the
user.

Called Party Number -] M M| This IE contains the number used to identify the called party |n the
forward direction.

Called Party BCD Number M- -| This IE contains the number used to identify the called party jn the
forward direction.

Calling Party Number M| C| C| This IE carries the calling party number to identify the calling [party
or the origin of the call.

Calling Partys Category M ( d Indicates the type of calling party (e.g., operator, pay phone,
ordinary subscriber).

Call Reference Number M M M This IE may be used by the gsmSCF for inclusion in a network
optional gsmSCF call record.

For MO calls, the call reference number is set by the MSC and
included in the MO call record.

For MT calls, the call reference number is set by the GMSC and
included on the RCF call record in the GMSC and on the MT chll
record in the terminating MSC.

For CF calls, the call reference number is set by the GMSC and
included on the CF record in the GMSC or the MSC.

Event Type BCSM M| M| M| This IE indicates the armed BCSM DP event (i.e., Collected_Info
and Terminating_Attempt_Authorised), resulting in the Initial DP
IF.

Ext-Basic Service Code d ¢ ¢ This IE indicates the type of basic service i.e., teleservice ol bearer
service.

High Layer Compatibility C| C| C| ThisIE indicates the type of the high layer compatibility, which will
be used to determine the ISDN-teleservice of a connected ISDON
terminal.

IMSI M | M | M [This IE identifies the mobile subscriber.

IP SSP Capabilities Ccl d d This IE indicates which SRF resources are supported within the
gsmSSF and are available. If this IE is absent, this indicates that no
gsSmSRF is attached and available.

Location Information M| - C | This IE is described in the next table.

Location Number M| C| C| For mobile originated calls this IE representing the location of the
calling party. For all other call scenarios this IE contains the
location number received in incoming ISUP signalling.

(Continued)

ETSI



GSM 03.78 version 6.2.0 Release 1997

151 TS 101 441 V6.2.0 (1998-11)

(Concluded)

Information element name

l

MO

Description

MSC Address

E.164 address of interrogating MSC in international format.

This IE may be used together with the Call Reference Number
the gsmSCF for inclusion in a network optional gsmSCF call rg

For MO calls, the MSC Address is set by the MSC and include|
the MO call record.

For MT calls, the MSC Address is set by the GMSC and includ
on the RCF call record in the GMSC and on the MT call record
the terminating MSC.

For CF calls, the MSC Address is set by the GMSC or the MS(
included on the CF record in the GMSC or the MSC.

by
cord.

din

ed
in

C and

Original Called Party ID

C

This IE carries the dialled digits if the call has met call forwar
on the route to the gsmSSF.

ing

Redirecting Party ID

This IE indicates the directory number the call was redirected

from.

Redirection Information

It contains forwarding related information, such as redirection
counter.

Service Key

This IE identifies for the gsmSCF the requested set of one or more

CAMEL services. It is used to address the correct application/S
within the gsmSCF.

bLP

Subscriber State

This IE indicates the status of the MS. The states are:

- CAMELBusy: The MS is engaged on a transaction for a mobi

originating or terminated circuit-switched call.

- NetworkDeterminedNotReachable: The network can determ
from its internal data that the MS is not reachable.

- Assumedidle: The state of the MS is neither "CAMELBusy"
"NetworkDeterminedNotReachable".

- Not provided from VLR.

e

ne

nor

Time And Timezone

This IE contains the time that the gsmSSF was triggered, and the

time zone the gsmSSF resides in.

GSM Forwarding Pending

(@)

This parameter indicates that a forwarded-to-number was rece|
and the call will be forwarded due to GSM supplementary serv
call forwarding in the GMSC.

ived
ce

M Mandatory (The IE shall always be sent)

C Conditional (The IE shall be sent, if available)

- Not applicable

Location Information contains the following information:

Information element name MO [MF [MT Description
Location Number - - C | See GSM 03.18 [3].
CellldOrLAI M - C |See GSM 03.18 [3].
Geographical Information C - C| See GSM 03.18 [3].

Age Of Location Information - C| See GSM 03.18 [3].
VLR number M - C | See GSM 03.18 [3].

ETSI



GSM 03.78 version 6.2.0 Release 1997 152 TS 101 441 V6.2.0 (1998-11)

M Mandatory (The IE shall always be sent)
C Conditional (The IE shall be sent, if available)

- Not applicable

9.2 gsmSCF to gsmSSF information flows

9.2.1  Activity Test

9.21.1 Description

This IF is used to check for the continued existence of a relationship between the gsmSCF and gsmSSF. If the
relationship is still in existence, then the gsmSSF will respond. If no reply is received, then the gsmSCF will assume that
the gsmSSF has failed in some way and will take the appropriate action.

92.1.2 Information Elements

This IF contains no information elements.
9.2.2  Apply Charging

9.2.2.1 Description

This IF is used for interacting from the gsmSCF with the gsmSSF charging mechanisms to control the call duration.

9.2.2.2 Information Elements
Information element name MO MF MT Description
ACh Billing Charging M | M | M [This IE specifies the charging related information to be provided
Characteristics by the gsmSSF and the conditions on which this information has to

be provided back to the gsmSCF.

Send Calculation To SCP M | M | m [This IE indicates that ApplyChargingReport operations (at legst
Indication one at the end of the connection configuration charging procgss)
are expected from the gsmSSF. This IE is always set to TRUE.

Party To Charge M[ M| M| This IE shall be reflected in the corresponding IE of the Apply
Charging Report operation. This IE has no effect on the charging
procedures in the MSC.

M Mandatory (The IE shall always be sent)

ACh Billing Charging Characteristics contains the following information:

Information element name MO [MF [MT Description
Time Duration Charging M M M | This IE is described in the next table.
M Mandatory (The IE shall always be sent)
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Time Duration Charging contains the following information:

Information element name

MO

MF  MT Description

Max Call Period Duration

M M M | This IE indicates the maximum call period duration

timer.

Tariff Switch Interval

switch applies.

(@] (0] O | This IE indicates the tariff switch time until the next fariff

Release If Duration Exceeded

the Play Tone IE is present. The cause used in the
message shall be "normal unspecified".

Default is to continue the call.

O This IE indicates that the call shall be released when the
Max call Period Duration expires, with a warning tong if

release

M Mandatory (The IE shall always be sent)

O Optional (Service logic dependent)

Release If Duration Exceeded contains the following IE :

Information element name

MO |[MF MT Description

Play Tone

0] - (0] This IE is set if a tone has to be played to the

party for whom the BCSM is operating. If

the Max Call Period Duration timer expires,

a triple tone of 900 Hz (200 milliseconds ton
200 milliseconds pause) shall be played.

D

This |IE shall be absent if the call is not to be
released.

(0] Optional (Service logic dependant)

- Not applicable

9.2.3 Call Information Request

9.2.3.1 Description

present, this IE indicates that 30 seconds bgfore

This IF is used to request the gsmSSF to record specific information about a single call and report it to the gsmSCF

(with a CallinformationReport)

9.2.3.2 Information Elements

Information element name

MO

l

MF

I‘

T Description

Requested Information Type
List

M

M

M [This IE specifies a list of specific items of information which ar
requested.

D

Leg ID

M

M

M [This IE indicates the party in the call for which information sha
be collected. When absent, it indicates the ‘outgoing’ leg creal
with Connect or Continue.

I
ted

M Mandatory (The IE shall always be sent)
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Requested Information Type List contains the following information:

Information element name MO MF MT Description

Call Attempt Elapsed Time Q O O ThisIE indicates the duration between the end of the CAMEL
processing initiating call setup (Connect If) and the received
answer indication from the called party side.

Call Stop Time O| O]| Of This parameter indicates the time stamp when the connection is
released.

Call Connected Elapsed Timg () D [ This parameter indicates the duration between the receivgd answer
indication from the called party side and the release of the
connection.

Release Cause d O O This parameter indicates the release cause for the call.
O Optional (Service logic dependent)

924 Cancel

9.24.1 Description

This IF is used by the gsmSCF to request the gsmSSF to cancel all EDP and report.

9.24.2 Information Elements

The following information elements are used:

Information element name MO MF MT Description

all request MO| MQ MQ This IE indicates that all active requests for EventReportBC3M,
ApplyCharging and CallinformationReport shall be cancelled.

M Mandatory (The IE shall always be sent)

9.2.5 Connect

9.25.1 Description
This IF is used to request the gsmSSF to perform the call processing actions to route a call to a specific destination. To

do so, the gsmSSF may use destination information from the calling party and existing call set-up information depending
on the information provided by the gsmSCF.
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9.2.5.2 Information Elements
The following information elements are required:
Information element hame MO MF |MT Description

Alerting Pattern - - O | This parameter indicates the kind of Alerting Pattern to b
applied.

Calling Partys Category g d QO This IE indicates the type of calling party (e.g., operator], pay
phone, ordinary subscriber).

Destination Routing Address M M M| This IE contains the called party number towards which|the
call is to be routed.

Generic Number ol O O| This IE contains the generic number. Its used to convey|the
additional calling party number, which e.g. could be used {o
modify the calling line ID presented to the called user.

O-CSI Applicable - - O | This IE indicates that the O-CSlI, if present shall be appliéd on
the outgoing leg.

Original Called Party ID o| O O| This IE carries the dialled digits if the call has met call
forwarding on route to the gsmSSF or is forwarded by the
gsmSCF.

Redirecting Party ID ol O O| This IE indicates the directory number the call was redirgcted
from.

Redirection Information ol O O| This IE contains forwarding related information, such as
redirecting counter.

Suppression Of Announcements - - O This IE indicates that announcements or tones generated as a
result of unsuccessful call setup shall be suppressed.

O Optional (Service logic dependent)

Not applicable

9.2.6

9.2.6.1 Description

Connect To Resource

This IF is used to connect a call from the gsmSSF to a gsmSRF.

SRF.
070-

9.2.6.2 Information Elements
The following information elements are required:
Information element name MO MF MT Description

Service Interaction Indicators| O @] O [ This parameter indicates whether or not a bothway through

Two connection is required between the Calling party and the gsm
The handling when this IE is not present is defined in EN 301
1(71

Resource Address q g O This IE indicates the physical location of the gsmSRF.

O Optional (Service logic dependent)

ETSI



GSM 03.78 version 6.2.0 Release 1997 156 TS 101 441 V6.2.0 (1998-11)

Resource Address contains the following information:

Information element name MO MF MT Description

IP Routing Address Ol 4@ Q This IE indicates the routeing address to set up a connectign
towards the gsmSRF.

None O | O| O] This parameter indicates that the call party is to be connectgd to a
predefined gsmSRF.

O Optional (Service logic dependent)

9.2.7 Continue

9.2.7.1 Description

This information flow requests the gsmSSF to proceed with call processing at the DP at which it previously suspended
call processing to await gsmSCF instructions. The gsmSSF completes DP processing, and continues basic call
processing (i.e., proceeds to the next point in call in the BCSM) without substituting new data from the gsmSCF.

9.2.7.2 Information Elements

This IF contains no information elements.
9.2.8 Disconnect Forward Connection

9.2.8.1 Description
This IF is used :
— to disconnect a connection with a gsmSRF previously established with a Connect To Resource IF,

— to disconnect an initiating gsmSSF from an assisting gsmSSF and its associated gsmSRF. The IF is send to the
initiating gsmSSF

9.2.8.2 Information Elements

This IF contains no information elements.
9.2.9 Establish Temporary Connection

9.29.1 Description

This IF is used to create a connection between an initiating gsmSSF and an assisting gsmSSF as a part of the assist
procedure. It can also be used to create a connection between a gsmSSF and a gsmSRF.
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RF or
ator

f

Information element name MO MF MT Description
Assisting SSP IP Routing M | M | M [This parameter indicates the destination address of the gsmS
Address assisting gsmSSF for the assist procedure. As a network ope
option, the Assisting SSP IP Routing Address may contain
embedded within it, a "Correlation ID" and " Scf ID", but only i
"Correlation ID" and "Scf ID" are not specified separately.
Correlation ID O O| O] This parameteris used for :
- the correlation of dialogues from the initiating gsmSSF->
gsmSCF with dialogues from gsmSRF -> gsmSCF
- the correlation of dialogues from the initiating gsmSSF->
gsmSCF with dialogues from assisting gsmSSF -> gsmSCF.
Scf ID O | O | O |This parameter indicates the gsmSCF identifier
Service Interaction Indicators| O @] O [ This parameter indicates whether or not a bothway through
Two connection is required between the Calling party and the gsm
The handling when this IE is not present is defined in EN 301
(8

SRF.
070-

M Mandatory (The IE shall always be sent)

O Optional (Service logic dependent)

9.2.10 Furnish Charging Information

This IF is used to request the gsmSSF to include call related information in the CAMEL specific logical call record.

9.2.10.1

Information Elements

The following information elements are required:

Information element name

MO

MF

MT

Description

FCI Billing Charging
Characteristics

M

M

M

This IE is described in the next table.

M Mandatory (The IE shall always be sent)

FCI Billing Charging Characteristics contains the following information:

Information element name

VO

MFE N

T

Description

FCIBCCCAMEL Sequence 1

M M

M

This IE is described in the next table.

M Mandatory (The IE shall always be sent)
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FCIBCCCAMEL Sequence 1 contains the following information:

Information element name MO MF MT Description
Free Format Data M M M This IE is a free format data to be inserted in the CAMEL logical
call record.
Party To Charge M[ M| M| This IE indicates the party for whom a CAMEL logical call record
will be created.

M Mandatory (The IE shall always be sent)

9.2.11 Release Call

9.2.11.1 Description

This IF is used to tear down by the gsmSCF an existing call at any phase of the call for all parties involved in the call.

9.2.11.2 Information Elements

The following information elements are required:

Information element name MO MF MT Description

Cause M| M| M |Anumber giving an indication to the gsmSSF about the reason of
releasing this specific call. This may be used by MSC/GMSC for

generating specific tones to the different parties in the call or {o fill
in the "cause" in the release message.

M Mandatory (The IE shall always be sent)
9.2.12 Request Report BCSM Event

9.2.12.1 Description

This IF is used to request the gsmSSF to monitor for a call-related event (i.e., O_Answer, T_Answer, O_Disconnect or
T_Disconnect), then send a notification back to the gsmSCF when the event is detected (see Event Report BCSM).

9.2.12.2 Information Elements

The following information elements are used:

Information element hame MO MF MT Description
BCSM Event M [ M| M |This IE specifies the event or events of which a report is requested.

M Mandatory (The IE shall always be sent)

BCSM Event contains the following information:

Information element name MO MF MT Description
Event type M| M| M| This IE specifies the type of event of which a report is requested.
Leg ID C | C | C | ThisIE indicates the party in the call for which the event shall be
reported.
Monitor Mode M | M [ M |This IE indicates how the event shall be reported.
DP Specific Criteria O| O| Q| This IE is described in the next table.

M Mandatory (The IE shall always be sent)
C Conditional

O Optional (Service logic dependent)

ETSI



GSM 03.78 version 6.2.0 Release 1997 159 TS 101 441 V6.2.0 (1998-11)

DP Specific Criteria is defined as:

Information element hame MO MF MT Description
Application Timer 0] O | O | This IE carries additional timer duration information (timer values
for No Answer event) required for arming EDPs in the gsmSSF-.
The TNRYy timer shall have a value defined between 10s and #10s.

O Optional (Service logic dependent)

9.2.13 Reset Timer

9.2.13.1 Description

This IF is used to refresh a timer.

9.2.13.2 Information Elements

The following information elements are required:

Information element hame MO MF |MT Description
Timer Value M| M| M |This IE specifies the value to which the timer Tssf shall be set.
Timer ID O| O O | This IE has a default value indicating the Tssf value.

M Mandatory (The IE shall always be sent)

O Optional (Service logic dependent)
9.2.14 Send Charging Information

9.2.14.1 Description

This IF is used to send e-parameters from the gsmSCF to the gsmSSF. If charge advice information is received from the
gsmSCEF, it shall replace the charge advice information which would be generated by the MSC and inhibit any further
generation of CAl by the MSC. Further processing of the charge advice information by the MSC shall be in accordance
with the GSM Advice of Charge Supplementary Service.

NOTE: If charge advice information is received from the gsmSCF after charge information has been generated by
the MSC and sent to the MS, the behaviour of the service may be unpredictable or incorrect ; the service
designer should therefore ensure that the first set of charge advice information is sent to the gsmSSF
before charge information is sent to the to the MS.

9.2.14.2 Information Elements

The following information elements are only used for the MO case and the MT case:

Information element name MO MT Description
SCI Billing Charging M M [This IE defines the Advice Of Charge related information to bd
Characteristics provided to the Mobile Station
Leg ID M | m [This IE indicates where the charging information shall be sent|

M Mandatory (The IE shall always be sent)
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1 from
the

Information element name MO MT Description
AOC After Answer C C | This IE is sent after an Answer from event has been detecte(
a called party, the current connected SRF, the called party or
temporary connection.
AOC Before Answer C C | This IE is sent before an Answer event has been detected fr
called party, the current connected SRF, the called party or th
temporary connection.

pma

D

C Conditional (only one of these IEs may be sent)

AOC Before Answer is defined as:

Information element name MO MT Description
AOC Initial M M |This IE contains CAl elements as defined in GSM 02.24.
AOC Subsequent @] O | See definition in the next table.

M Mandatory (The IE shall always be sent)

O Optional (Service logic dependent)

AOCSubsequent is defined as:

Information element name

MO

l‘

Description

CAl Elements

M

This IE contains CAl elements as defined in GSM 02.24

Tariff Switch Interval This |IE indicates the tariff switch time until the next tariff swit¢h
applies.

M Mandatory (The IE shall always be sent)

O Optional (Service logic dependent)

AOCAfterAnswer is defined as:

Information element name MO MT Description

CAl Elements M M | This IE contains CAIl elements as defined in GSM 02.24

Tariff Switch Interval This IE indicates the tariff switch time until the next tariff swit¢h
applies.

M Mandatory (The IE shall always be sent)

9.3

information flows
9.3.1 Cancel
9.3.1.1 Description

Optional (Service logic dependent) gsmSCF to gsmSRF

This IF is used by the gsmSCF to request the gsmSRF to cancel a correlated previous operation.
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Information element name

MO

l

MF - MT

Description

invoke 1D

O

o)

o

This IE specifies the operation to be cancelled.

M Mandatory (The IE shall always be sent)

9.3.2

9.3.2.1 Description

Play Announcement

This IF is used for inband interaction.

9.3.2.2 Information Elements
The following information elements are required:
Information element name MO MF |MT Description

Information To Send M| M M | This IE indicates an announcement or a tone to be sent|to the

end user by the gsmSRF.

Disconnect From IP Forbidden M M M| This IE indicates whether or not the gsmSRF may be

disconnected from the user when all information has been sent.

Request Announcement M | M | M [This IE indicates whether or not a SpecializedResourceRgport

Complete shall be sent to the gsmSCF when all information has been

sent.
M Mandatory (The IE shall always be sent)
O Optional (Service logic dependent)
Information To Send contains the following information:
Information element name MO MF MT Description

Inband Info O | O| Of This IE indicates the inband information to be sent.

Tone O | O| O] This IE indicates the tone to be sent. The mapping from the fode
points of this IE to tones is a matter for agreement between the
gsmSCF operator and the gsmSRF operator.

O Optional (Service logic dependent)
Inband Info contains the following information:
Information element name MO MF MT Description

Message ID M| M| M| This IE is described in the next table.

Number Of Repetitions Ol Qg Q ThisIE indicates the maximum number of times the message shall
be sent to the end-user.

Duration O | O O] This IE indicates the maximum duration time in seconds thaf the
message shall be played/repeated. Zero indicates endless
repetition.

Interval O | O| O] This IE indicates the time interval in seconds between two
repetitions.

M Mandatory (The IE shall always be sent)

O Optional (Service logic dependent)
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Message ID contains the following information:

Information element name MO MF MT Description
Elementary Message 1D d ® O This IE indicates a single announcement
Text O | O O/ This IE indicates a text to be sent. The text shall be transformed to
inband information (speech) by the gsmSRF.
Elementary Message IDs 0] D O This IE indicates a sequence of announcements
Variable Message O Q QO ThisIE indicates an announcement with one or more varialle
parts.

O Optional (Service logic dependent)

Tone contains the following information:

Information element name MO MF MT Description
Tone ID M [ M | M |This IE indicates the tone to be sent.
Duration O | O| O] This IE indicates the maximum duration time in seconds that the
message shall be played/repeated. Zero indicates endless
repetition.

M Mandatory (The IE shall always be sent)

O Optional (Service logic dependent)

9.3.3 Prompt And Collect User Information

9.3.3.1 Description

This IF is used to interact with a call party in order to collect information.

9.3.3.2 Information Elements

The following information elements are required:

Information element name MO MF |MT Description
Collected Info M| M M [ This IE is described in the next table.
Information To Send (@] O O| This IE indicates an announcement or a tone to be sent|to the

end user by the gsmSRF.

Disconnect From IP Forbidden d 0] Q This IE indicates whether the gsmSRF should be disconnect
from the user when all information has been sent.

O Optional (Service logic dependent)

Collected Info contains the following information:

Information element name MO MF MT Description
Collected Digits M| M| M| This IE is described in the next table.
O Optional (Service logic dependent)

ETSI



GSM 03.78 version 6.2.0 Release 1997

163 TS 101 441 V6.2.0 (1998-11)

Collected Digits contains the following information:

Information element name

VO

|

VF MT

Description

Minimum Number Of Digits

M

M

M

This IE indicates the minimum number of valid digits to be
collected.

Maximum Number Of Digits

This IE specifies the maximum number of valid digits to be
collected

End Of Reply Digit

This IE indicates the digit(s) used to signal the end of input.

Cancel Digit

If this IE is present, the cancel digit can be entered by the ug
request a possible retry

erto

Start Digit

If this IE is present, the start digit(s) indicates the start of the
digits to be collected.

valid

First Digit Time Out

0]

If this IE is present, the first digit shall be received before thq
expiration of the first digit timer expiration

1)

Inter Digit Time Out

O

If this IE is present, any subsequent valid or invalid digit shal
received by the gsmSRF before the inter digit timer expires.

be

Error Treatment

O

This IE indicates what specific action shall be taken by the
gsmSRF in the event of error conditions occurring.

Interruptable Ann Ind

If this IE is set to TRUE (default value) the announcement i$

interrupted after the first valid or invalid digit received by the
gsmSREF. If this IE is present and explicitly set to FALSE, the
announcement will not be interrupted after the first digit is
received by the gsmSRF

b

Voice Information

)

This IE is optional, where the default value is specified being
FALSE. If the Voicelnformation IE is set to FALSE, all valid o
invalid digits are entered by DTMF If this IE is present and
explicitly set to TRUE, calling user is required to provide all v.
or invalid information by speech

Voice Back

This IE is optional, where the default value is specified being
FALSE. If the VoiceBack IE is set to FALSE, no voice back
information is given by the gsmSRF If this IE is present and
explicitly set to TRUE, the valid input digits received by the
gsmSRF will be announced back to the calling user immediat
after the end of input is received

alid

Bly

O Optional (Service logic dependent)

InformationToSend is defined in subclal&eor! Reference source not found.

9.4 gsmSRF to gsmSCF information flows

9.4.1  Assist Request Instructions

9411 Description

This IF is sent to the gsmSCF by a gsmSSF which is acting as the assisting gsmSSF or by a gsmSRF

ETSI



GSM 03.78 version 6.2.0 Release 1997 164 TS 101 441 V6.2.0 (1998-11)

94.1.2 Information Elements

The following information elements are required:

Information element name MO [MF |MT Description
CorrelationID M M m | This IE is used to associate the AssistRequestinstructions IF
from an assisting gsmSSF or by a gsmSRF with the InitigIDP
from the initiating gsmSSF.

IP SSP Capabilities M M m | This IE indicates which SRF resources are attached, avéilable
and supported within the MSC where the gsmSSF resides or
the IP in which the gsmSRF resides.

M Mandatory (The IE shall always be sent)
9.4.2 Prompt And Collect User Information ack

94.2.1 Description

This IF is used by the gsmSRF to indicate the result a Prompt And Collect User Information IF.

9.4.2.2 Information Elements

The following information elements are required:

Information elementname MO MF MT Description
Digits Response Cl g Jd ThisIE indicates the digit sequence received from the end uger
C Conditional (The IE shall be sent, if available)

9.4.3 Specialized Resource Report

9.4.3.1 Description

This IF is used to response to a PlayAnnouncement IF when the announcement complete indication is set.

9.4.3.2 Information Elements

This IF contains no information elements.

9.5 gsmSCF to Assisting SSF information flows

95.1 Cancel

9511 Description

This IF is described in section 9.2.
95.2 Connect To Resource

9.5.21 Description

This IF is described in section 9.2.
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9.5.3 Play Announcement

9.5.3.1 Description

This IF is described in section 9.2.

9.54 Prompt And Collect User Information

9541 Description

This IF is described in section 9.2.

955 Reset Timer

9551 Description

This IF is described in section 9.2.

9.6 Assisting SSF to gsmSCF information flows

9.6.1 Assist Request Instructions

9.6.1.1 Description

This IF isdefinedin subclause 9.1.

9.6.2 Prompt And Collect User Information ack

9.6.2.1 Description

This IF is described in section 9.1.

9.6.3 Specialized Resource Report

9.6.3.1 Description

This IF is described in section 9.1.

9.7 gsmSCF to HLR information flows

9.7.1 Any Time Interrogation Request

9.7.1.1 Description

This IF is used to request information (subscriber state and location) from the HLR at any time.
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9.7.1.2 Information Elements

The following information elements are required:

Information element name Required Description
gsmSCF Address M |This IE indicates the address of the interrogating gsmSCF.
Requested Info M This IE indicates the type of subscriber information being requested:

- subscriber location

- subscriber state

Subscriber Identity M This IE identifies the subscriber for which the information is requested.
The identity can be one of:

- IMSI

- MSISDN
M Mandatory (The IE shall always be sent)

9.7.2 Unstructured SS Request

9.7.2.1 Description
This interface is used for the gsmSCF to request data from the MS via the HLR.

9.7.2.2 Information Elements

The following information elements are required:

Information element name Required Description
USSD String M This |IE contains the string that will be sent to the MS.
Data Coding Scheme M | This IE indicates the characteristics of the USSD string
IMSI M This IE identifies the subscriber for which the information is requegted

M Mandatory (The IE shall always be sent)

9.7.3 Unstructured SS Notify

9.7.3.1 Description

This interface is used for the gsmSCF to send data to the MS via the HLR.

9.7.3.2 Information Elements

The following information elements are required:

Information element name Required Description
USSD String M This |IE contains the string that will be sent to the MS.
Data Coding Scheme M | This IE indicates the characteristics of the USSD string
IMSI M This IE identifies the subscriber for which the information is requegted.
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M Mandatory (The IE shall always be sent)
9.7.4 Process Unstructured SS Data ack

9.7.4.1 Description

This interface is used for the gsmSCF to send the response to the MS via the HLR for the MS initiated operation.

9.7.4.2 Information Elements

The following information element is required:

Information element name Required Description
SS User Data c | This IE contains the string that will be sent to the MS.

C Conditional (The IE shall be sent, if requested and available)

9.7.5 Process Unstructured SS Request ack

9.75.1 Description

This interface is used for the gsmSCF to send the response to the MS via the HLR for the MS initiated operation.

9.75.2 Information Elements

The following information elements are required:

Information element name Required Description
USSD String C This |IE contains the string that will be sent to the MS.
Data Coding Scheme c | This IE indicates the characteristics of the USSD string

C Conditional (the presence of the IE depends on the application. Both IEs shall be sent.)

9.8 HLR to gsmSCF information flows

9.8.1 Any Time Interrogation ack

9.8.1.1 Description

This IF is used by the HLR to provide the requested information to the gsmSCF.
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98.1.2 Information Elements

The following information elements are required:

Information element name  RRequired Description
Location Information C This IE indicates the location of the served subscriber.
Subscriber State C This IE indicates the status of the MS. The possible values of the IE are:

- CAMELBusy: The VLR has indicated that the MS is engaged on a
transaction for a mobile originating or terminated circuit-switchefd
call.

- NetworkDeterminedNotReachable: The VLR has indicated that the
network can determine from its internal data that the MS is not
reachable.

- Assumedldle: The VLR has indicated that the state of the MS i
neither "CAMELBusy" nor "NetworkDeterminedNotReachable".

- NotProvidedFromVLR: The VLR did not provide any information on
subscriber state even though it was requested.

C Conditional (The IE shall be sent, if requested and available)

Location Information contains the following information:

Information element hame Required Description
Location Number C See GSM 03.18 [3].
CellldOrLAlI C See GSM 03.18 [3].
Geographical Information C See GSM 03.18 [3].

Age Of Location Information C See GSM 03.18 [3].
VLR number C See GSM 03.18 [3].

C Conditional (The IE shall be sent, if available)

9.8.2 Unstructured SS Request ack

9.8.2.1 Description

This interface is used for the MS to via the HLR send the response to the gsmSCF for the gsmSCF initiated operation.

9.8.2.2 Information Elements

The following information elements are required:

Information element name Required Description
USSD String C This |IE contains the string that will be sent to the gsmSCF.
Data Coding Scheme c | This IE indicates the characteristics of the USSD string

C Conditional (The presence of the IE depends on the application. Both IEs shall be sent.)

9.8.3 Unstructured SS Notify ack

This |IE contains no information element.

9.8.3.1 Description

This interface is used for the MS to via the HLR acknowledge to the gsmSCF that the natification was received.
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984 Process Unstructured SS Data

9.84.1 Description

This interface is used for the gsmSCF to request data from the MS via the HLR.

98.4.2 Information Elements

The following information elements are required:

Information element name Required Description
SS User Data M | This IE contains the string that will be sent to the MS.

M Mandatory (The IE shall always be sent)
9.8.5 Process Unstructured SS Request

9.85.1 Description

This interface is used for the MS to request data from the gsmSCF via the HLR.

9.8.5.2 Information Elements

The following information elements are required:

Information element name Required Description
USSD String M This |IE contains the string that will be sent to the gsmSCF, including
the Service Code.
Data Coding Scheme M | This IE indicates the characteristics of the USSD string

M Mandatory (The IE shall always be sent)

9.9 HLR to VLR information flows

99.1 Delete Subscriber Data

99.1.1 Description

This IF is specified in GSM 09.02 [4] and is used by the HLR to delete subscriber data in the VLR.

99.1.2 Information Elements

The Delete Subscriber Data contains the following CAMEL specific IE:

Information element name Required Description
CAMEL Subscription Info C This IE identifies that all CSls shall be deleted from the subscribef data
Withdraw in VLR.

C Conditional (The IE shall be sent when deletion is requested)

99.2 Insert Subscriber Data

9.9.2.1 Description

This IF is specified in GSM 09.02 [4] and used by the HLR to insert subscriber data in the VLR.
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99.2.2 Information Elements

Insert Subscriber Data contains the following CAMEL specific IE:

Information element name Required Description
O-Csl C This IE identifies the subscriber as having originating CAMEL
services.
SS-CSl C This IE identifies the subscriber as having supplementary service
invocation notification services. It contains the Notification Criteria) and
gsmSCFAddress.

C Conditional (The IE shall be sent, if required)

O-CSil contains the following information:

Information element hame Required Description
gsmSCF Address M This IE is described in section 0
Service Key M This IE is described in section 0.
Default Call Handling M This IE is described in section 0.
TDP List M This IE is described in section 0.
DP Criteria ) This IE is described in section 0.
CAMEL Capability Handling C This IE is described in section 0. If this IE is absent, this indicates
that CAMEL phase 1 is asked.

M Mandatory
C Conditional

O Optional (service logic dependant)

993 Provide Subscriber Info

9.9.3.1 Description

This IF is used by the HLR to request information (subscriber state and location) from the VLR at any time.

9.9.3.2 Information Elements

Provide Subscriber Info contains the following CAMEL specific IE:

Information element name Required Description
Requested Info M This IE indicates the type of subscriber information to the gsmS[CF.

- subscriber location

- subscriber state

Subscriber Identity M This IE identifies the subscriber for which the information is
requested. The identity can be:

- IMSI: The IMSI shall be accompanied by a LMSI if one was
provided by the VLR.

M Mandatory (The IE shall always be sent)
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9.94 Provide Roaming Number

9.94.1 Description

This IF is specified in GSM 03.18 [3] and used by the HLR to request a roaming number from the VLR.

994.2 Information Elements

Provide Roaming Number contains the following CAMEL specific IE:

Information element name Required Description

Suppression Of Announcements C This IE indicates that announcements or tones generated as a
result of unsuccessful call setup shall be suppressed.

Call Reference Number C This IE is used for correlation of call records outputted|from
the GMSC and the terminating MSC, and a network optignal
call record from the gsmSCF.

GMSC Address M This IE is the E.164 address of the GMSC
M Mandatory (The IE shall always be sent)

C Conditional (The IE shall be sent, if received from the GMSC in the Send Routeing Info)

9.10 VLR to HLR information flows

9.10.1 Insert Subscriber Data ack

9.10.1.1 Description

This IF is specified in GSM 09.02 [4] and used by the VLR to indicate to the HLR the result of the Insert Subscriber
Data IF.

9.10.1.2 Information Elements

Insert Subscriber Data ack contains the following CAMEL specific |E:

Information element name Required Description

Supported CAMEL Phases C This IE identifies which CAMEL phases are supported by the
MSC/VLR.

C Conditional (The IE shall always be sent when a CSI has been included in the ISD)

9.10.2 Provide Subscriber Info ack

9.10.2.1 Description

This IF is used by the VLR to provide the requested information to the HLR.

9.10.2.2 Information Elements

Provide Subscriber Info ack contains the following CAMEL specific IE:
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Information element name Required Description

Location Information C This IE indicates the location of the served subscriber. The elefents
contained in this |IE are specified in GSM 03.18 ([3]).

Subscriber State C This IE indicates the status of the MS. The states are:

- CAMELBusy: The MS is engaged on a transaction for a mobil
originating or terminated circuit-switched call.

11°

- NetworkDeterminedNotReachable: The network can determin
from its internal data that the MS is not reachable.

D

=

- Assumedldle: The state of the MS is neither "CAMELBusy" ng
"NetworkDeterminedNotReachable".

C Conditional (The IE shall be sent, if requested and available)

9.10.3 Update Location

9.10.3.1 Description

This IF is used by the VLR to provide the information about supported CAMEL phases to the HLR.

9.10.3.2 Information Elements

Update Location contains the following CAMEL specific IE:

Information element name Required Description

Supported CAMEL phases C This IE indicates which phases of CAMEL are supported. It shall be
present if a CAMEL phase different from phase 1 is supported.
Otherwise may be absent.

9.10.4 Restore Data

9.10.4.1 Description

This IF is used by the VLR to provide the information about supported CAMEL phases to the HLR.

9.104.2 Information Elements

Restore Data contains the following CAMEL specific IE:

Information element name Required Description

Supported CAMEL phases C This IE indicates which phases of CAMEL are supported. It shall be
present if a CAMEL phase different from phase 1 is supported.
Otherwise may be absent.

9.11 HLR to GMSC information flows

9.11.1 Send Routeing Info ack

9.11.1.1 Description

This IF is specified in GSM 03.18 [3] and is used by the HLR to transfer the requested routeing information to the VLR.

9.11.1.2 Information Elements

Send Routeing Info ack contains the following CAMEL specific IE:
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Information element name

Required

Description

Location Information

C

This IE indicates the location of the served subscriber.

O-CSl

C

This IE identifies the subscriber as having originating CAMEL
services.

Shall be sent if O-CSl is active, and CFU or CFNRc has been invq
or if both O-CSI and T-CSI are active.

TS 101 441 V6.2.0 (1998-11)

ked,

Subscriber State

This IE indicates the status of the MS. The possible values of th
are:

transaction for a mobile originating or terminated circuit-switche
call.

NetworkDeterminedNotReachable: The VLR has indicated that
network can determine from its internal data that the MS is not
reachable.

Assumedldle: The VLR has indicated that the state of the MS ig
neither "CAMELBusy" nor "NetworkDeterminedNotReachable".

on subscriber state even though it was requested.

NotProvidedFromVLR: The VLR did not provide any information

e |E

CAMELBusy: The VLR has indicated that the MS is engaged o a

d

the

T-CSI

This IE identifies the subscriber as having terminating CAMEL
services.

Shall be sent if T-CSl is active and no Suppress T-CSl indicator i
present in the SRI.

Basic Service Code

This IE indicates the type of basic service i.e., teleservice or be
service.

arer

CUG Subscription Flag

This IE indicates if the called party has a CUG subscription. It s

all

only be sent if the T-CSl is active and included in the Send Routing

Information ack.

C Conditional (The IE shall be sent, if available)

C’ Conditional (The IE shall be sent, if available and indicated by Subscriber Information in Send Routeing
Information ack indicator.)

Location Information contains the following information:

Information element hame Required Description
Location Number C See GSM 03.18 [3].
CellldOrLAlI C See GSM 03.18 [3].
Geographical Information C See GSM 03.18 [3].
Age Of Location Information C See GSM 03.18 [3].
VLR number C See GSM 03.18 [3].

C Conditional (The IE shall be sent, if available)

C’ Conditional (The IE shall be sent, if available and indicated by Subscriber Information in Send Routeing
Information ack indicator.)

O-CSil is defined in section 0.

T-CSI contains the following information:
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Information element name Required Description

gsmSCF Address M This IE is described in section 0.

Service Key M This IE is described in section 0.

Default Call Handling M This IE is described in section 0.

TDP List M This IE is described in section 0.

CAMEL Capability Handling C This IE is described in section 0. If this IE is absent, this indicates

that CAMEL phase 1 is asked.

M Mandatory

C Conditional

9.12

9.12.1 Send Routeing Info

9.12.1.1 Description

GMSC to HLR information flows

This IF is described in GSM 03.18 [3] and is used to request information from the HLR to route an MT call.

as a

in it

the

9.12.1.2 Information Elements
Send Routeing Info contains the following CAMEL specific |E:
Information element name Required Description

Alerting Pattern C This IE indicates the kind of Alerting Pattern to be applied.

Suppression Of Announcement C This IE indicates that announcements or tones generated
result of unsuccessful call setup shall be suppressed.

Shall be sent in the second interrogation if available, i.e., whe
has been received from the gsmSCF.

Suppress T-CSI C This IE indicates that T-CSI shall be suppressed.

Shall always be sent in the second interrogation

Supported CAMEL Phases M This IE lists the supported CAMEL phases.

Call Reference Number M This IE is used for correlation of call records outputted fron
GMSC and the terminating MSC, and a network optional call
record from the gsmSCF.

GMSC Address M This IE is the E.164 address of the GMSC

C Conditional (The IE shall be sent, if received from the gsmSCF or set by the gsmSSF)

M Mandatory (The IE shall always be sent when the GMSC supports CAMEL)

9.13

MSC to gsmSCF information flows

9.13.1 SS Invocation Notification

9.13.1.1 Description

This IF is generated by the MSC when it shall notify the gsmSCF of a supplementary service invocation.
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9.13.1.2 Information Elements

The following information elements are required:

Information element name Required Description

Notification Event M This IE indicates the supplementary service invocatiop,
resulting in the SS Invocation Notification IF.

Only the following Supplementary Services are allowef :
Explicit Call Transfer, Call Deflection, Multi Party.

Notification Event Specific C In the case of ECT, the sending entity shall include the
Information called party for each call originated by the subscriber and
relevant to the ECT invocation. Note : the subscriber may
have originated zero, one or two calls relevant to the ECT
service.

In the case of CD, the deflected to number shall be
included in this information element.

In the case of MPTY, this IE shall be omitted.

IMSI M This |IE identifies the mobile subscriber who has invoked
the supplementary service to be naotified.
MSISDN M This IE identifies the mobile subscriber who has invokgd

the supplementary service to be naotified.

M Mandatory (The IE shall always be sent)

C Conditional (The IE shall be sent if applicable)

9.14 VMSC to GMSC information flows

9.14.1 Resume Call Handling

9.14.1.1 Description

This IF is described in GSM 03.79 [4] and is used to request the GMSC to take over handling the call so that it can be
forwarded from the GMSC.

9.14.1.2 Information Elements

Resume Call Handling contains the following CAMEL specific IE:

Information element name Required Description
O-Csl C This IE indicates that CAMEL handling applies for a forwarded
call.
Shall be present if CAMEL handling applies; otherwise shall e
absent.

C Conditional (The IE shall be sent if applicable)
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MSC to VLR information flows

9.15.1 Send Info For Outgoing Call

9.15.1.1 Description

1)

This IF is described in GSM 03.18 [3] and is used to request the VLR to provide information to handle an outgoing call.

9.15.1.2

Information Elements

Send Info For Outgoing Call contains the following CAMEL specific IE

Information element name

Required

Description

Suppress O-CSI

C

This IE indicates that O-CSI shall be suppressed.
Shall always be sent in the second interrogation.

C Conditional (The IE shall be sent if applicable)

9.15.2 Send Info For Reconnected Call

9.15.2.1 Description

This IF is used to request the VLR to provide information to handle a reconnected call.

9.15.2.2

Information Elements

Send Info For Reconnected Call contains the following IE

Information element name Required Description

Called number M E.164 number of the call destination.

Bearer service C Bearer service required for the MO call, derived from the GSM
bearer capability information received in the setup request from the
MS. One of bearer service or teleservice shall be present.

Teleservice C Teleservice required for the MO call, derived from the GSM pearer
capability information received in the setup request from the WIS or
from the emergency setup request from the MS. One of bearer
service or teleservice shall be present.

CUG index C For the definition of this IE, see ETS 300 546 [9]. Shall be pfesent
if it was received in the setup request from the MS.

Suppress preferential CUG C For the definition of this IE, see ETS 300 546 [9]. Shall be|present
if it was received in the setup request from the MS.

Suppress CUG outgoing accegs C For the definition of this IE, see ETS 300 546 [9]. Shall be present
if it was received in the setup request from the MS.

Suppress O-CSlI C This IE indicates that O-CSlI shall be suppressed.

Shall always be sent in the second interrogation.

M Mandatory (The IE shall always be sent)

C Conditional (The IE shall be sent if applicable)
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9.16 VLR to MSC information flows

9.16.1 Complete Call

9.16.1.1 Description

This IF is described in GSM 03.18 [3] and is used to instruct the MSC to continue the connection of a call.

9.16.1.2 Information Elements

Complete Call contains the following CAMEL specific IE:

Information element name Required Description

O-Csl C This IE indicates that CAMEL handling applies for an MO ca
Shall be present in the response to the first interrogation for an
MO call if CAMEL handling applies; otherwise shall be absent.
Shall be absent in the response to the second interrogation fpr an
MO call and in the response to the interrogation for an MT call.

C Conditional (The IE shall be sent if applicable)
9.16.2 Send Info For Incoming Call ack

9.16.2.1 Description

This IF is described in GSM 03.18 [3] and is used to indicate that the incoming call for which the MSC requested
subscription information shall be forwarded.

9.16.2.2 Information Elements

Send Info For Incoming Call ack contains the following CAMEL specific IE:

Information element name Required Description
O-Csl C This IE indicates that CAMEL handling applies for a forwarded
call.
Shall be present if CAMEL handling applies; otherwise shall e
absent.

Suppression Of Announcement C This IE indicates that announcements or tones generated|when the
call is forwarded shall be suppressed.
Shall be sent if it was received in the Provide Roaming Number
for this call.

C Conditional (The IE shall be sent if applicable)
9.16.3 Send Info For Incoming Call negative response

9.16.3.1 Description

This IF is described in GSM 03.18 [3] and is used to indicate that the incoming call for which the MSC requested
subscription information shall not be connected.
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9.16.3.2 Information Elements

Send Info For Incoming Call negative response contains the following CAMEL specific IE which may be attached as a
IE to any of the negative response values defined in GSM 03.18 [3]:

Information element name Required Description

Suppression Of Announcement C This IE indicates that announcements or tones generated|as a
result of unsuccessful call setup shall be suppressed.
Shall be sent if it was received in the Provide Roaming Numher
for this call.

C Conditional (The IE shall be sent if applicable)

10 Interaction with supplementary services

10.1 Line identification

For further study.

10.2  Call forwarding services

If the HLR receives a request from a CAMEL subscriber with O-CSI to register a forwarded-to number (FTN) and the
TIF-CSl is absent, the HLR shall apply the usual procedure defined in TS GSM 03.82.

If the HLR receives a request from a CAMEL subscriber with O-CSI to register a forwarded-to number (FTN) and the
TIF-CSl is present, the HLR shall store the number in the format entered by the CAMEL subscriber; it shall not attempt
to convert the number into international E.164 format and it shall not attempt to perform any translation, number format
checks, prohibited FTN checks, call barring checks.

When the HLR sends the FTN to a VLR or an MSC (during the subscriber data procedure or when early call
forwarding is invoked), the HLR shall send the FTN in the format in which it was stored in the HLR. The VLR shall not
carry out any checks on the format of the FTN.

When a CAMEL subscriber with O-CSl interrogates a call forwarding service, the responding entity (HLR or VLR)
shall return the FTN in the format in which it was stored in the HLR or VLR.

When call forwarding is invoked for a CAMEL subscriber with O-CSI, the gsmSSF shall send the FTN to the gsmSCF
in the format in which it was received from the HLR.

An HLR shall not send an FTN which is not in international E.164 format to a VLR or GMSC which does not support
CAMEL phase 2.
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