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4 Circuit switched Call Control

4.5.6 Handling of mobile calls in the gsmSSF

4.5.6.4 Process gsmSSF and procedures

3GPP
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Procedure Connect_To_Resource 1(2)
‘This procedure is called, when the . -

'ConnectToResource requestis received
'in Wfl or Mon state.

Int_Connegt_
To_Resoufce

L

Await_Resource_
Connection

‘ I ‘
Int_SRF ]
Connected Int_CTR_Railed
result:= result:=
pass fail

3GPP
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|Procedure Connect_To_Resource [1(1)
fTHisrprrocredru rre irs éailed, w Heﬁ ﬂaer 1 \ Signals to/from the keft are to fromth
,ConnectToResourc e request is receivej‘d Call Control Function in the MSC.

\in Wflor Mon state.

ht_Connec
To

Resource

Await_
Resource_

Connection

Int_SRF Int_CTR_

Connected Failed

result:= result:=
pass fail

Figure 4.61a: Procedure Connect_To_Resource (sheet 0)
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Procedure Handle_AC 1(1)

'+ This procedure shows the handling in
'the gsmSSF for the operation CAP

. Apply Charging. * : < >

Set Tssfto last
sed time interva
d restart Tssf

Stop Tced No

c

Stop delta
measurement H
AC pending:=
true

Tcp:=Tcp-delta

o Tw:=
Tw:=0 cp-Warning time

_i

3GPP



3G TS 23.078 version X.9.2 Release 1999 3G TS 23.078 V X.9.2 (1999-12-06)

|Procedure Handle_AC l1(2)

/*This procedure shows the handing in -
'the gs mSSF for the operation CAP }
"Apply Charging. ¥

Set Tssf to last
sed time interv al
and restart Tssf

&)

Stop Tccd
Answ er
ceived
No
Yes
Start Tcp
No
@ No
Yes
INo Start Tw
Yes
Stop delta
measurement
‘ AC pending:=
true
Tcp:=Tcp-delta

No

Tw :=0 Tw:=
Tcp-Warning time

)

Figure 4.62a: Procedure Handle_AC (sheet 1)
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Procedure Handle_ ACR 1(1)

This procedure is only caled at the

.end of connection to an outgoing leg,

\a temporary connection or a connection '
to a SRF when the call can_be continued‘

Yes

Stop Tsw

discard
e-values

Stop Tcp

If _running - - - - Stop Tw
g T P

Start Delta

CAP_
Apply _Charging
Report

AC pending:=
false

3GPP
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lProcedure Handle_ACR (1)
‘This procedure is only called atthe . Eignals to/from the right

rend of connection to an outgoing leg, re to/from the gsmSCF.
'atemporary connection or a connection

'to a SRF when the call can be continued.

discard
e-values

Yes

If running . Stop Tcp
If running S Stop Tw
Start Delta

‘Value of Call Active in ACR is
- "defined in the calling process
"(process 'gsmSSF).

AC pending:=
false

Figure 4.63a: Procedure Handle_ACR (sheet 1)
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6 Circuit Switched Call Control

6.1 gsmSSF/CCF - gsmSCF Interface

6.1.1 Operations and arguments

Connect Arg { PARAMETERS- BOUND : bound} ::= SEQUENCE {

desti nati onRout i ngAddr ess [0] DestinationRoutingAddress {bound},
alertingPattern [1] AlertingPattern OPTI ONAL,
original Cal | edPartyl D [6] Original Call edPartyl D { bound} OPTI ONAL,
ext ensi ons [10] SEQUENCE SI ZE( 1. . bound. &un®f Ext ensi ons) OF

Ext ensi onFi el d {bound} OPTIl ONAL,
servi cel nteractionl ndi cat or sTwo [15] Servicelnteractionl ndi cat or sTwo OPTI ONAL,
cal | i ngPar t ysCat egory [28] CallingPartysCategory OPTI ONAL,
redirectingPartyl D [29] RedirectingPartyl D {bound} OPTIl ONAL,
redi rectionlnformation [30] Redirectionlnformation OPTIl ONAL,
generi cNunber s [14] GenericNunmbers {bound} OPTI ONAL,
suppr essi onOf Announcenent [55] Suppressi onOf Announcenent OPTI ONAL,
oCSl Appl i cabl e [56] OCSI Appl i cabl e OPTI ONAL,
na- | nfo [57] NA-Info OPTI ONAL,
cli Presentationl ndi cat or [58] CiPresentationlndicator OPTIl ONAL,
connect Ar gExt ensi on [59] Connect Ar gExt ensi on OPTI ONAL,

.y

-- na-Info is included at the discretion of the gsnSCF operator.

Connect Ar gExt ensi on 11 = SEQUENCE {
cug- I nterl ock [0] Cug-Interlock OPTIl ONAL,
cug- Qut goi ngAccess [1] NuLL OPTI ONAL,
nonCug- Cal | [2] NULL OPTI ONAL,
}

Cont i nueW t hAr gunent Arg { PARAMETERS- BOUND : bound} ::= SEQUENCE {
alertingPattern [1] AlertingPattern OPTIl ONAL,
ext ensi ons [6] SEQUENCE Sl ZE( 1. . bound. &un®¥ Ext ensi ons) OF

Ext ensi onFi el d { bound} OPTI ONAL,

servi cel nteractionl ndi cat or sTwo [7] ServicelnteractionlndicatorsTwo OPTI ONAL,
original Cal |l edPartyl D [50] Original CalledPartyl D {bound} OPTI ONAL,
cal | i ngPart ysCat egory [51] CallingPartysCategory OPTI ONAL,
redirectingPartyl D [52] RedirectingPartyl D {bound} OPTI ONAL,
redirectionlnfornmation [53] Redirectionlnformation OPTI ONAL,
generi cNunbers [54] GenericNunbers {bound} OPTIl ONAL,
suppr essi onOf Announcenent [ 55] Suppressi onO Announcenent OPTIl ONAL,
na- I nfo [56] NA-Info OPTI ONAL,
cug-Interl ock [57] Cug-Interlock OPTI ONAL,
cug- Qut goi ngAccess [ 58] NULL OPTI ONAL,
conti nueW t hAr gunent Ar gExt ensi on [59] ContinueWthArgunent Ar gExt ensi on OPTI ONAL,
}

Cont i nueW t hAr gunent Ar gExt ensi on 1= SEQUENCE {
nonCug- Cal | [0] NULL OPTI ONAL,




***x* Next Modified Section ****

11.13 Connect procedure

11.13.1 General description

This operation 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 (e.g. dialled digits) and
existing call set-up information (e.g. route index to alist of trunk groups) depending on the information provided by the
gsmSCF.

In general all parameters which are provided in a Connect operation to the gsmSSF shall replace the corresponding
signalling parameter in the CCF in O-BCSM, in accordance with [Error! Bookmark not defined.] and shall be used
for subsequent call processing. The CCF of the T-BCSM shall send corresponding signalling parameters to new call leg
without using them in subsequent call processing. Parameters which are not provided by the Connect operation shall
retain their value (if already assigned) in the CCF for subsequent call processing.

Refer to subclause 12.5.

11.13.1.1 Parameters

- dedtinationRoutingAddress:
This parameter contains the called party numbers (see EN 300 356-1 [Error! Bookmark not defined.]) towards
which the call isto be routed. The encoding of the parameter is defined in
ITU-T Recommendation Q.763 [Error! Bookmark not defined.]. The"destinationRoutingAddress' may
include the"correlationI D" and"scfID" if used in the context of a hand-off pocedure, but only if"correlationl D"
and"scfID" are not specified separately.

- dertingPattern:
See ITU-T Recommendation Q.1290 [Error! Bookmark not defined.] It only appliesif the network signalling
support this parameter or if gsmSSF is the terminating local exchange for the subscriber.

- servicelnteractionlndicatorsTwo:
This parameter contains indicators which are exchanged between the gsmSSF and the gsmSCF to resolve
interactions between IN based services and network based services.

- callingPartysCategory:
This parameter indicates the type of calling party (e.g., operator, pay phone, ordinary subscriber).

- originalCalledPartylD:
See EN 300 356-1 [Error! Bookmark not defined.] Original Called Number signalling information. The use of
this parameter in the context of the" Connect” operation is to be specified by the network operator. For CAMEL
this parameter carriesthe dialled digitsif the call is forwarded by the gsmSCF.

- redirectingPartylD:
This parameter, if present, indicates the last directory number the call was redirected from.

- redirectionlnformation:
See ITU-T Recommendation Q.763 [Error! Bookmark not defined.] Redirection Information signalling
information.

- genericNumbers:
This parameter allows the gsmSCF to modify the GenericNumber information received from the gsmSSF, if any.
Also, it allows the gsmSCF to precise a Generic Number information to the gsmSSF if the gsmSSF has not
preciously done so.

- suppressionOf Announcement:
This parameter indicates that announcements and tones which are played in the exchange at non-successful call
set-up attempts shall be suppressed.




oCSlApplicable:

This parameter indicates to the GM SC/gsmSSF that the Originating CAMEL Subscription Information, if
present, shall be applied on the outgoing call leg created with the Connect operation. For the use of this
parameter see 3G TS 23.078 [16].

cliPresentationl ndicator
This parameter indicates the Presentation Indicator to be used in the Calling Party number.

naCarrierl nformation:
This parameter contains carrier identification code and carrier selection type to be used by gsmSSF for routing a
cal toacarrier.

naQlilnfo:
This parameter contains originating line information which identifies the charged party number type to the
carrier.

naChargeNumber:
This parameter identifies the chargeable number for the usage of a carrier.

cug-Info
This parameter contains the CUG information, altered by the gsmSCF, for the call.

cug-Index
This parameter contains the CUG index passed between the user and the network. Thisis only significant within
the context of a users subscription.

- nonCug-Call

This parameter when present, indicates that no parameters for CUG shall be used for the call (i.e. the call shall be
anon-CUG cdll). This parameter when not present, indicates one of two things:

+ continue with modified CUG information (when one or more of either CUG Interlock Code and Outgoing
Access Indicator are present), or

* continue with original CUG information (when neither CUG Interlock Code or Outgoing Access | ndicator
are present).

***% | ast Modified Section ****

11.19.3 ContinueWithArgument Procedure

11.19.4 General description

11.19.4.1 Parameters

alertingPattern:;
See ITU-T Recommendation Q.1290 [Error! Bookmark not defined.] It only appliesif the network
signalling support this parameter or if gsmSSF is the terminating local exchange for the subscriber.

callingPartysCategory:
This parameter indicates the type of calling party (e.g., operator, pay phone, ordinary subscriber).

original CalledPartyl D:

See EN 300 356-1 [Error! Bookmark not defined.] Original Called Number signalling information. The use
of this parameter in the context of the'" Connect” operation is to be specified by the network operator. For
CAMEL this parameter carries the dialled digitsif the call is forwarded by the gsmSCF.

redirectingPartylD:
This parameter, if present, indicates the last directory number the call was redirected from.




- redirectionlnformation:
See ITU-T Recommendation Q.763 [Error! Bookmark not defined.] Redirection Information signalling
information.

- genericNumbers:
This parameter allows the gsmSCF to modify the GenericNumber information received from the gsmSSF, if
any. Also, it allows the gsmSCF to precise a Generic Number information to the gsmSSF if the gsmSSF has
not preciously done so.

- suppressionOf Announcement:
This parameter indicates that announcements and tones which are played in the exchange at non-successful call
set-up attempts shall be suppressed.

- naCarrierlnformation:
This parameter contains carrier identification code and carrier selection type to be used by gsmSSF for routing
acall toacarrier.

- na0lilnfo:
This parameter contains originating line information which identifies the charged party number type to the
carrier.

- naChargeNumber:
This parameter identifies the chargeable number for the usage of a carrier.

- cug-Interlock
This parameter uniquely identifies a CUG within a network.

- cug-OutgoingAccess
This parameter indicates if the calling user has subscribed to the outgoing access inter-CUG accessibility
subscription option.

- nonCug-Call
This parameter when present, indicates that no parameters for CUG shall be used for the call (i.e. the call shall

be anon-CUG cadll). This parameter when not present, indicates one of two things:

« continue with modified CUG information (when one or more of either CUG Interlock Code and Outgoing
Access Indicator are present), or

* continue with original CUG information (when neither CUG Interlock Code or Outgoing Access | ndicator
are present).
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**%* First Modified Section ****

4521 Handling of mobile originated calls in the originating MSC

The functional behaviour of the originating VM SC is specified in 3G TS 23.018 [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 TNRYy,

- Procedure CAMEL_Stop TNRy.

- ~—Procedure CAMEL_Store Destination Address

- Procedure CAMEL Modify CUG Info

The procedure Send_Access Connect_If Required is specified in 3G TS 23.018 [3].

The following paragraphs gives details on the behaviour of the MSC in the procedure CAMEL_OCH_MSC_INIT,
CAMEL_OCH_ETC, CAMEL_OCH_ANSWER and CAMEL _Store_Destination_Address.

3GPP
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IProcedure CAMEL_OCH_MSC_INIT

p(4)

.I* Procedure in the MSC to perform. : DP_ /* Signals to/from the left are
'CAMEL handling for an outgoing _Collected_ to/from the BSS; signals tofrom
"call request */ _Info the right are to/from the gsmSSF if
oo R | - | | not‘othenNise stated. */
int_Continue )
Int_Release Call |Int_Error With Int_Continu Int_Connec
Argument
CAMEL_
_Modify_ Progress
CUG_Info
'Modify call CAMEL_
parameters with _Modify_
received informatipn' CUG_Info
'Modify call

parameters with

ceived informatipn’

Abort

Yes

/‘
'Set 0-C&F

suppression’

D_csi

Result:=
Pass

Release

Result:=
fail

Send Info

present?

Wait_For
MO_Call_
Result

)

Complete
Call

'‘Destination
address :=
Called Party
Number'

Result:=
pass

—

3GPP
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Procedure CAMEL_OCH_MSC_INIT

'CAMEL handling for an outgoing

.call request */

DP

__ | _collected_

2(4)

[* Signals to/from the left are
toffrom the BSS; signals to/from
the right are to/from the gsmSSF if
not otherwise stated. *

Int_ReIeas«<Cal| Int_Error

Int_Co ntin<

‘S - ?
es No

Int_Connect

Progress

'‘Modify call 'Modify call
arameters with parameters with
eived hnfo rmation’ received anormat on'

&
'Set O-CSl
suppression’

Abort - ~ToVLR

Release

Result:=
fail

Result=
Pass

Send Info FoO
Outgoing Ca

Send Info_

For Outgoing ™ -FromVLR
Call 1 . ‘

Int_O_Exception

Complete
Call :FromVLR

'‘Destination
address ;=
Called Party
Number'

Result=
pass

Figure4.10b: Procedure CAMEL_OCH_MSC_INIT (sheet 2)
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|Procedure CAMEL_SDS_MO_NIT

errrocredru rre {n {hé MSC tE) r;errforrmt .
,CAMEL handling for a subscribed "
.Dialled Service

2(2)

/* Signals to/f rom the left are
to/from the BSS; signals tofrom the right are
to/from the gsmSSF. */

DP_

Analysed_
Info

¥ ® ®

ht_Continue
Int_Release Int_Error Int_Continu With Int_Connec Release_
Call — — transaction
Argument
" CAMEL_
. _Modify _
. CUG_Info
No |
, 'Modify call. A Int_DP_O_
. par_ame_ters W|t_ Aban don
received |r‘1formatl n'
Result:= Result:= Result:= Result:=
Fail Pass Pass Abort

3GPP
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Procedure CAMEL_SDS MO _INIT 2(2)
: ﬁ’rci)cédiu ré {n the MSicitci) ﬁeffo}n{ . F Signals to/from the left are
+CAMEL handling for a subscribed to/from the BSS; signals to/from the right are
‘Dialled Service to/from the gsmSSF. */

DP_
Analysed_
[ [ \ [

\
Ig;_”ReIeaS< Int_Error Int_Comjn< Int_Conne< Release

transaction

'Modify call
arameters with
Yes received information’
No
Int DP_O_
Abandon
Result= Result= Result= Result=
Fail Pass Pass Abort

R Q¥ ® &

Figure 4.11b: Procedure CAMEL_SDS_MO_INIT (sheet 2)
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lProcedure CAMEL_NDS_MO_INIT P(2)
:Piro;:etijuireiinithé l\illsicitoipérfti)rrin o 1 . /* Signals to/from
'CAMEL handling for a network ‘ the right are to/from the gsmSSF if
‘Dialled Service for mobile originated calls not otherwise stated. */
DP_
Analysed_
Info
—
[ [ [ [ [ |
Int_Continue
Int_Release ) — Release
call Int_Error Int_Conti nu< Int_Connec< lzw ith_ transaction
rgument
CAMEL_
_Modify_
Yes | CUG_Info
No ) ‘
'Modify call Int DP O
., parameters with Abandon
received informatipn’
Result:= Result:= Result:= Result:=
Fail Pass Pass Abort

¥ ¥ ®

3GPP
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Procedure CAMEL_NDS_ MO _INIT
Procedure in the MSC to perform ~~©
+CAMEL handling for a network }
'Dialled Service for mobile originated calls

2(2)

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

[+ Signals to/from ﬁ
if

DP_
Analysed_

[ [ \ [ |
Int_Releasg” " Release
cal < Int_Error Im_Contln< Im_Conne< ransactio

'Modify call
arameters with

Yes receied information'
No
Int DP_O_
Abandon
Result= Result= Result= Result=
Fail Pass Pass Abort

R Q¥ ® &

Figure 4.12b: Procedure CAMEL_NDS_MO_INIT (sheet 2)
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Procedure CAMEL_OCH_MSC_ANSWER 1(1)
:/;* ﬁ’rbcédufe inithie MSC tb o /* Signals to/from the left are
‘handle an outgoing call */ to/from the BSS; signals tofrom

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

Answer_Received| =

True
<DP_O_Answer>
—T
[ [ - 1
. 'From destination
Int_Contmu< Int_ReIeas< Release Release exchange
Result:= Release CAMEL_OCH | CAMEL_OCH |
pass MSC_DISC1 MSC_DISC2
Release
Yes
Yes Yes
No Answer_Received| =
False
Release Release
‘ Result:=
reconnect
Result:=
fail

3GPP
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Procedure CAMEL_OCH_MSC_ANSWER 1(1)
. Procedure in the MSC to - - F Signals to/from the leftare
"handle an outgoing call * toffrom the BSS; signals to/from
Ll the right are to/from the gsmSSF if
not otherwise stated. *
No
Result=
pass
wer
Answer_Received ;=
True
P_O_Answea
[ \ \ Ll
Int (‘nntinz Int Dnlan Release Release . 'From destination
= = “exchange
CAMEL_OCH CAMEL_OCH
Parameters present? Release MSC_DISC1]] MSC_DISC2]]
Yes ‘
No
- Release
'Modify call v
parameters with es
receied information’
Result:= No Answer_Received :=
pass False
Release Release
‘ Result=
Result= reconnect
fail

Figure 4.13a: Procedure CAMEL_OCH_MSC_ANSWER (sheet 1)

3GPP
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IProcedure CAMEL_OCH_MSC1 11(3)

.[* Procedure in the MSC in the, «
case of CAMEL handling to
rconnecta call at DP Busy,
'Route select failure. */

Signals to/from

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

Busy

Other cause
Subscriber Absent

Int_DP_Route_

_Select_

Result:=
continue

DP_Route_
_Select_

Int_Connect Int_Continde Int_Error :Int_ReIeas<CaII
CAMEL_
_Modify_

| CUG_Info

' Modify call parameters
with received information

Int_O_Exception

Result:= Result:=

Result=
continue reconnect

continue

3GPP
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Procedure CAMEL_OCH_MSC1

' Procedure in the MSC in the: .
‘case of CAMEL handling to
.connect a call at DP Busy,

.Route select failure. */

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

Busy
Subscriber Absent

Int DP_O_Busy

1(3)

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

Other cause

Int DP_Route

Result=
_Select_

continue

DP_Route_
_Select_

Int_Connect

Modify call parameters
with feceived informjation

Int_Continde

Int_Error Int_ReIeIf<CaII
N

To process

‘Call VLR

reconnected call

Reconnected’calll CAMEL_Reconnected_

Send Info Fet . From process
Reconnected call' CAMEL_Reconnected_
ons€all_VLR

Int_O_Exception

Result=
continue

Send Info Eat
'I;{elt(:onnec dcall CAMEL_Reconnected
c

Result=
reconnect

+From process

‘Call VLR

Result=
continue

Figure 4.14a: Procedure CAMEL_OCH_MSCL1 (sheet 1)
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Procedure CAMEL_OCH_MSC2 |1(3)

Signals to/ffrom
the right are to/from the gsmS SF if|
not otherwise stated.

.[* Prodecu/re in the MSC to,
rconnectacallatDP
‘No_Answer */

No

Result:=

coninue Int_DP_O_Nog_Answer

D<_O_N0_Ansx>er

[ [ \

Int_Connect Int_Con tin< Int_Error Int_ReIeasé:all

—

CAMEL_ Result:=

_Modify_ release
| CUG_Info

, Modify call
. parameters witl
redeived information

:Ti) brécésé 777777 .
Reconnected’Calt CAM EL_RECOFIFIECted_ Int_O_Exception
‘Call_VLR
Wait_For Result:=
econnected release

From process
Reconnected Call CAMEL_Reconnected_
Call_VLR

Int_O_Execption

Result= Result:=
release reconnect

3GPP
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1(3)
( > Signals to/from

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

Procedure CAMEL_OCH_MSC2

/¥ Prodecu/re in the MSC to' .
‘connect a call at DP
'No_Answer *

No

Result:=

coninue Int DP_O_No Answer

DP_O_No_Answer

Int_Connect Int_Contin< Int_Error Int_ReIeas<Call

Result=
release

Modify call
parameters with
received information

Send Info F ' To process -
Reconnected Call CAMEL_Reconnected_ Int_O_Exception
'Call VLR
Result=
release
‘Fromprocess

Send Info Fet . From process
Reconnected Call CAMEL_Reconnected
'Call_VLR

Int_O_Execption

Result= Result=
release reconnect

Figure 4.15a: Procedure CAMEL_OCH_MSC2 (sheet 1)
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.[* Procedure in the MSC perform . »
‘handling for a call release */

Procedure CAMEL_OCH_MSC DISC1

No

O_Disconnect
/*legld = 1%

DP_
_Disconnect_

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

Int_ReIease<all

Int_Continu

_'From destination
.exchange

Release

Int_DP_
O_Disconnect

¥legld = 2%

E<P_O_Disco nne>r|

Int_Continu<

Int_Error

Int_ReIeaseél

}

} |

Int_Error
Release ~ 'Todestination
'exchange
result:= result:=
normal_ CAMEL _
handling handling

1(1)

3GPP
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Procedure CAMEL_OCH_MSC _DISC1 1(1)
/‘* i:’rio(:eidﬁ ré iin ihé MSC bérfbfmT - [ Signals to/from

"handling for a call release */ ‘ the right are to/from the gsmSSF if
L ‘ not otherwise stated. *

No
[ [ !l
‘From destination
Int_Error Int_ReIeas«<Call Release " " exchange
,,,,,,,,,,
‘Modify call
arameters with
recel i on'
' To destination
Release ~ "exchange
\ |
Int_Error Int_ReIeﬁéall
ent?
No
h
ation'
result:= resuk:=
normal_ CAMEL_
handling i

Figure 4.16a: Procedure CAMEL_OCH_MSC _DISC1 (sheet 1)

3GPP
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lProcedure CAMEL_OCH_MSC_DISC2

.[* Procedure in the MSC perform . »
‘handling for a call release */

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 if
not otherwise stated.

No
result:=
normal_
handling _
_Disconnect_
—T
[ [ \ [ \
Release Int_Continu< Int_ReIeaseéall Int_emror Int_Connec<
\ N2 | ‘
Int_DP_ CAMEL_
O_Disconnect Release _Modify_
[*legld = 1% CUG_Info
DP result:= , Modify call
O Disconnect CAME_L_ . parame_ters Wlth
- handling received informatipn
—T
[ \ I
To process
Int_Error Int_Continu Int_Release Call CAMEL_ Reconnected all
Reconnected_ '
% V | Cal_VLR
N i
result:=
CAMEL_ Wait_For
handiling Reconnected
Call_2

From process . |
CAMEL_
Reconnected_ '
Call_VLR

Int_O_EXxce|

Release

result:=
CAMEL handling

From process .
CAMEL_
Reconnected_ '
Call_VLR

Send Info Fo
- |Reconnected Call
Ack

Answer Received [=

False

Result:=
reconnect

[1(2)

3GPP
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Procedure CAMEL_OCH_MSC_DISC2

¥ Procedure in the MSC perform: .
: handling for a call release */

: 1(2)
Signals to/from the left are

toffrom the BSS orthe process
MT_GMSC,; signals toffrom

the right are to/from the gsmSSF if

not otherwise stated.

No
resul:=
normal_
handli ) _
_Disconnect
[ [ \ [ \
@ Release Int_Contin< Int_ReIeas<Call Int_error Int_Conne<
————— |
Int DP_ Modify call
O_Disconnect Parameters present: parameters with
[ legld = 14/ Yes No received information
‘Modify call
parameters with Release
receied information’
op_ L - !
{O_Disconnect resul:= To process | send Info F
CAMEL_ CAMEL_ ., |Reconnected Call
Reconnected_
Call_VLR
Int_Error Int_Continde Int Releasé_Call :
Wait_For
% % [ econnected
N 2
resuk:=
CAMEL_ Send Info Far

From process ©  |Send Info Fot
From process : - CAMEL_ Reconnected Call

CAMEL _ ‘ Egﬁow%cted_‘ Ack
Reconnected_ Int O Exc CalL VLR
Call_VLR — -
Answer Received :=
False
Release
Result=
reconnect
resukt:=
CAMEL handling

Figure 4.17a: Procedure CAMEL_OCH_MSC_DISC2 (sheet 1)
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Procedure CAMEL_Modify CUG_Info 1(1)
:P’roiceid u’reiinithie li\llsicito’ rriodify CUG 1 .

information for the call as instructed
by the gsmSCF via the gsmSSF.

No "CUG Control"
parameter present?
Yes
Modify CUG
parameters with
received info.
No CUG Control =
No effect?
Yes
Remove CUG

parameters
from call info.

o

)

Figure 4.xa: Procedure CAMEL Modify CUG Info (sheet 1)

*x*x*% Next Modified Section ****

3GPP
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4531

Process in the GMSC

'to perform CAMEL handling |
‘for a terminating call request,

20

|Procedure CAMEL_MT_GMSC _INIT

P_Termination
_Attempt_
_Authorised
S

Int_Continue
| With_
| Argument

:Int_Continu<

CAMEL_
_Modify_
CUG_Info

‘Modify call
parameters with
received information’

Modify call
parameters

Int_Connec

Send_ACM_
If_Required

3G TS 23.078 V3.3.0 (1999-12)

Retrieval of routeing information in the GMSC

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.

'Procedure defined

- lin3GTS23.018

Yes

with received

FTN

stored ?
No

Set T-CSlI
suppression

CLI_MT_
GMSC

Send
Routeing
Info

Wair_For_
_Routeing_

_Info_2

information. ) CAMEL
No _Modify_
CUG_Info
, No _cuG info
Yes received in
“incoming call?
. L . Modify call .
Set redirection ' Yes
= - . parameters '
information with received
,information
See GSM 23.081
""""" j FTN:= ,
ToHLR Destination Routing Int_Exception
77777777 ' Address

Result:=
FTN

Result:=
fail

3(8)

3GPP
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Procedure CAMEL_MT_GMSC_INIT

: 3(8)
Signals to/from the left are to/from
””” o e~ s the orginating exchange;
1 E)rgzer?osrmgfl\/%\ﬂ%candlingi __L?{g]r:‘]npaiio signals to/from the right are to/from
for a terminating call request i !‘he gsmSSF;
if not otherwise stated.

Int_Connect
Send_ACM_|| 'Procedure defined
If_Required 'in3G TS 23.018

'‘Modify call
parameters with
receied information’

Ye

S

Modify call

parameters | Called-Party Subscribed
with received TO UG%SC
information.
No
No
FTN
tored 2
No Set redirection Modify call
information parameters
Set T-CSI with received
suppression I information
CLLMT_ ||
GNSC : See GSM 23.081
Send N .
Routeing ToHLR
———————— Int_Exceptio
FTN:=
: Destination Routing
Wair_For_
_Routeing_ Address
Result=
Result= fail
FTN

Figure 4.27c: Procedure CAMEL_MT_GMSC_INIT (sheet 3)

3GPP
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Procedure CAMEL_MT_GMSC_ANSWER 1(2)
I* Process in the GMSC -
'to handle a
:terminating call request */

/* Signals to/from the left are to/from
the originating exchange;

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

no

Result:=
pass

Int_DP_T_Answer - - -to gsmSSF

Answer Received [=
True

L

<DP_T_Answer>

Release Release
Release - lInt contin CAMEL_MT_ CAMEL_MT_
> B il GMSC_DISC1 GMSC_DISC2

Release
Result=
CAMEL_handling?
nswer Received [=
False
Release Release

Result:= Result:= Result:= Result:=

fail pass fail reconnect

3GPP
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Procedure CAMEL_MT_GMSC_ANSWER 1(1)
. Process in the GMSC - P Signals to/from the left are toffrom
"to handle a ‘ the originating exchange;

‘terminating call request ¥ .

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

no

Result=

pass
Answer Received :=
True
DP_T_Answer
,,,,,,,,, ‘ ‘
Int_Rele -~ +from gsSmSSF Release Release
‘ i CAMEL_MT CAMEL MT

Release from gsmSSF " Int_contlnu< GMSC_DISCI SMSC DISC2

Release

Parameters present?

Yes

'Modify call
arameters with

No

received information' swer Received :=
False
Release Release
\
Result= Result= Result= Result=
fail pass fail reconnect

)

Figure 4.28a: Procedure CAMEL_MT_GMSC_ANSWER (sheet 1)
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Procedure CAMEL_MT_GMSC_DISC1 1(2)
:7/*7P}0(7:eissiin’ tﬁeiG’Misé o /* Signals to/from
'to handle a the right are to/from the gsmSSF if
:terminating call request */ not otherwise stated. */

T_Disconnect
/*legld = 1%

DP_
_Disconnect_
From destination
Int_Error Int_Release Call Int_Continu Release .~ - “exchange or process
"MT_CF_MSC

| ] |

Int_DP_
T_Disconnect
/*legld = 2%

%
T_Disconnect
| |

Int_Continu< Int_Error Int_ReIeaseél

‘Todestination
Release - exchange
'orMT_CF_MSC
Result:= Result:=
nhormal_handling CAMEL_Handling

3GPP
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Procedure CAMEL_MT_GMSC_DISC1 1(1)
. Process in the GMSC - F* Signals to/from
"'to handle a ‘ the right are to/from the gsmSSF if
‘terminating call request ¥ . not otherwise stated. *
No
T_Disconne
F legld =
DP_
'~ Disconnect_
[ \ \ |
From destination
Int_Error Int_Releasé_Call Release ~ " exchange or process
'"MT_CF_MSC
‘ " — p—
ntop_ ~_
“|T_Disconne
P legld = 2%/
'‘Modify call
parameters with
received information' DP_
| T_Disconnect
,,,,,,,,,, [ \ |
To destinati
efchZ?]g(]ea ion : Int_Error Int_ReIeﬁéall
or MT_CF_MSC |
ent?
Release ----No -
h
tion'
Result= Result=
normal_handling CAMEL_Handling

Figure 4.29a: Procedure CAMEL_MT_GMSC_DISC1 (sheet 1)
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lProcedure CAMEL_MT_GMSC_DISC2

[* Process inthe GMSC . »
'to handle a ‘
‘terminating call request */ |

No

Result:=
normal_handling

T_Disconnect
/*legld = 2%

[1(2)

/* 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. */

DP_
_Disconnect_
—T
[ [ \ [ \
Int_Connec< Int_Error Int_ReIease<all Int_Continu< Release
‘ \ NZ |
N
e Int_DP_
A1swerFi(|eé::|ved - Release T_Disconnect
/*legld = 1%
CAMEL
—— DP
_Modify_ DbP_
| CUG. Info <T_D|sconnect>
—
‘ [ \ \
Modify call
parameters with Int_Continu Int_Error Int_ReleaseCall
received informatipn
‘ 2 k |
Result:= Result:=
reconnect CAMEL_handling

3GPP



3G TS 23.078 version 3.3.0 27 3G TS 23.078 V3.3.0 (1999-12)

Procedure CAMEL_MT_GMSC_DISC2 1(2)

' Process in the GMSC . P Signals to/from
"to handle a

‘ the left are to/fromthe
‘terminating call request ¥ .

I originating exchange;
"""""""" signals to/from
the right are to/from the gsmSSF if

not otherwise stated.

No

Result=
normal_handling

Int_Co nne< Int_Error Int_ReIeas«<Cal| Int_Co ntin< Release

[

ent?

'Modify call Int DP_
. parameters with | T_Disconne
AnswerFRtlecelvec = received i?formaton' Flegld = 14/
alse

DP_ >
Modify call @ease T_Disconnect

parameters with
received information [ \ |

Int_Contin< Int_Error Int_ReIeaséall
Result=
reconnect

Yes

nt?

Result= No
CAMEL_handling

Figure 4.30a: Procedure CAMEL_MT_GMSC_DISC2 (sheet 1)
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Procedure CAMEL_MT_GMSC_DISC4 1(3)
/* 7Pr70(;eduireiin’ theiGiMisé i 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
tT T T the gsmSSF.
Result:=
fail
\
Int_Connec Int_Continu Int_Error Int_Release Call
CAMEL_
_Modify_
CUG_Info
Modify call Result:=
parameters with fa '
received informatipn

Result:=
reconnect

3GPP
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Procedure CAMEL_MT_GMSC_DISC4 1(3)
. Procedure in the GMSC - - 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.

No

Result=
fail

Int_Connect Int_Continge

Int_Error Int_Releasé_Call

Modify call
parameters with
receied information

Result:= Result=
reconnect fail

Figure 4.31a: Procedure CAMEL_MT_GMSC_DISC4 (sheet 1)
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Process inthe GMSC . -
'to handle a ‘
'terminating call request ,

Procedure CAMEL_MT_GMSC_DISC5

Signals to/from the right are to/from

the gsmSSF;
if not otherwise stated.

Result:=
reconnect

No
Result:= Int_DP_T_
continue
~ 'Toprocess
Release 'MT_CF_MSC
,,,,,,,, Yes
No | 1 .
Release ~ 'To process
S 'MT_CF_MSC
,,,,,,,,
E<P_T_N0_Answ>r
——
\ \ |

Int_Connec Int_Continu< Int_Error Int_ReIeaseéall

CAMEL

_Modify_ Int_T_Exceptio)

CUG_Info
ar'\;lr?ﬁdeigr(s:a\:\llith Result:= Result:=
par . . release release

received informatipn

[1(3)

3GPP




3G TS 23.078 version 3.3.0

31

3G TS 23.078 V3.3.0 (1999-12)

Procedure CAMEL_MT_GMSC_DISC5

'Processinthe GMSC ' .

‘to handle a

‘terminating call request

1(3)

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

No
Result=
continue
Release ~ 'To process
'"MT_CF_MSC
,,,,,,,, Yes
No | 1
~ 'To process
Release 'MT CF_MSC
,,,,,,,,
D _T_No_Ans%er
\ [ |
Int_Connect Int_Contin< Int_Error Int_ReIeas<Call
v ]
Int_T_Exceptjon
Modify call
parameters with
received ipformation
Result:= Result= Result:=
reconnect release release

Figure 4.32a: Procedure CAMEL_MT_GMSC_DISC5 (sheet 1)
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Procedure CAMEL_MT_GMSC_Notify CF : (1)
— — — — /* Signals to/from the left are
”””” o L to/from the originating MSC
[ Procedure in the GMSC - signals to/from the right are
'to notify the gsmSSF that to/from the gsmSSF
-acall has encountered unless marked otherwise */
‘conditional call forwarding */
Forwarding reason=
No subscriber reply
Forwarding reason=
Mobile subscriber
not reachable
Forwarding reason=
Busy
Int_DP
—~ = Int_DP, Result:=
T_No_Answer = f
(CF) T_Busy(CF) Continue
DP_T_CCF
—
\ \ \ |
Int_Continue
Int_ — Int_ Int_Release,
Release Continue With Connect Call
Argument
CAMEL_ CAMEL_
_Modify_ _Modify_
CUG_Info CUG_Info
Release
'‘Modify call ‘Modify call
DP_T_Abandon parameters with parameters with
received informatiprifeceived information
Int conti To proces o CF
nt_continu MT_CF_MSC | cancelled
To proces " |CF
MT_CF_MSC = |cancelled
T T Release call
resources
Release call
resources
Result:= Result:= Result:=
_ Continue Reconnect Fail
Result:=
Fail

3GPP
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Procedure CAMEL_MT_GMSC_Notify CF

' Procedure in the GMSC .
'to notify the gsmSSF that

"a call has encountered
»conditional call forwarding */'

/¥ Signals to/from the left are
toffrom the originating MSC;
signals to/from the right are
toffrom the gsmSSF

unless marked otherwise */

Forwarding reason=
No subscriber reply

Forwarding reason=
Mobile subscriber
not reachable

Forwarding reason=

1(1)

Busy
Int DP_ Result=
T_Busy(CF) Continue
N
DP_T_CCF
\ [ [ \
Int_ Int_ Int Releasg”
Release Continue Connect Call <
- Release
‘Modify call No
parameters with
received information’
: To proces © |CF
Int_contin MT| CF_MSC" ~ |cancelled
To proces © |CF
MT_CF_MSC' |cancelled
,,,,,,,, : Release call
resources
Release call
resources
Result= Result= Result=
o Continue Reconnect Fail
Result=
Fail

X

X &

Figure 4.36: Procedure CAMEL_MT_GMSC_Notify CF (sheet 1)

**x*x*% Next Modified Section ****
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4541 Handling of mobile terminating calls in the terminating VMSC
IProcedure CAMEL_ICH_MSC_INIT B(5)
:7/*7P;’O(7:eissriri tlzleivil\llis(’:-é 1 . P_Termination /* Signals to/from the left are to/from
'to handle a ) _Attempt_ the orginating exchange;
‘terminating call request */ _Authorised signals to/from the right are to/from
CT Tt the gsmSSF;

‘ ‘ if not otherwise stated. */
Int_Continue
| With_ Int_Continu Int_Connec
| Argument
CIG('\)Ad?fI;/_ Send_ACM_ ~ 'Procedure defined
_EUG_In?o If_Required LlnﬁGﬁS!\/IfO?.lﬁBf B
‘Modify call
parameters with .
eceived information' ' in nber =
Modify call
parameters
with received . AYes
information. WEH
. CAMEL_
No _Modify_
CUG_Info
Zreceived in
Set VT-CSI N ing-call?

suppression . Modify cal

. parameters
with received
.information

FTN:=
estination Routing
Result:= ' Address

MSRN

g -

Int_Exception

. Result:=
‘Reconnect

Result:=
fail
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Procedure CAMEL_ICH_MSC_INIT 3(5)
. Process in the VMSCB - _Terminatior_ P Signals to/from the left are toffrom
'to handle a ‘ _Attempt_ the orginating exchange;
‘terminating call request ¥ _ orised, signals to/from the right are to/from
”””””””” the gsmSSF;
if not otherwise stated. */

Int_Connect

Send_ACM_||  'Procedure defined

If_Required 'in GSM 03.18

'Modify call No
parameters with
receied information’

er=
?
NO
Modify call
parameters
: . Subscribed
ation. >
No
No
Set VT-CSI Modiy call
suppression parameters
with received

inforrmation

Result:=
MSRN

Int_Exceptio
FTN =
Destination Routing

Address
Result=
Result:= fail

Reconnect

Figure 4.45c: Procedure CAMEL_ICH_MSC_INIT (sheet 3)
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lProcedure CAMEL_MT_VMSC_Notify CF (1)
:7/*7P}0(7:e7dljré iﬁ theVMSC i /* Signals to/from the left are
'to notify the gsmSSF that to/from the VMSC;

'a call has encountered . signals to/from the right are
‘conditional call forwarding */ to/from the gsmSSF
”””””””” unless marked otherwise */
orwarding-
\\Rg?mﬂ
ELSE
CFB,
CFNRy CFNRc,
CD
Int_DP -
= — Int_DP Result:=
T_No_Answer et ’
(CF) T_Busy(CF) Continue
< DP_T_CCF
—
[ \ [ \
{/r\}t_ThContlnue Int_ Int_ Int_Release
: Continue Connect Call
Argument
CAMEL_ CAMEL_
Dr T “Modify_ “Modify_ Release
CUG_Info CUG_Info
‘Modify call 'Modify call
DP_T_Abandon parameters with parameters with
received informatipn’ received information
) j:To proces
Int_continu ' "MT_CF_MSC
CF ~ 'Toproces | CF
cancelled 'MT_CF_MSC cancelled
Release call Release call
resources resources
Result:= Result:= Result:= Result:=
Fail Continue Reconnect Fail
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Procedure CAMEL_MT_VMSC_Notify CF 1(1)
:7/‘*7P7roicédiu ré initﬁeiviMisic ) - F Signals to/from the left are

'to notify the gsmSSF that toffrom the VMSC;

"a call has encountered

signals to/from the right are
»conditional call forwarding */ toffrom the gsmSSF

unless marked otherwise */

/Foﬁar?mﬁ
T Reason? ELSE

CFB,
CFNRy CFNRc,
CD
Int DP_ Result=
T_Busy(CF) Continue

Release
Int DP_T_ Int_ Int_ Int_ReIeasg{
Abandon Continue Connect Call

Release
_ "Modify call No
Int_continue parameters with
redeied information’ N
,,,,,,,, To proces L CF
To proces - |CF MT-CF—MSC cancelled
MT_CF_MSC |cancelled
Release call Release call
resources resources
Result=
Fail Result= Result= Result=
Continue Reconnect Fail

X DX

Figure 4.46: Procedure CAMEL_MT_VMSC_Notify_CF (sheet 1)

**x*x*% Next Modified Section ****
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4.5.5 Handling of forwarded calls

IProcedure CAMEL_CF_MSC_INIT P(4)
:/; ﬁrbcédufe inithie MSC tb o /* Signals to/from the left are to/from
‘handle a forwarded call */ ‘ the process MT_GMSC /ICH_MSC;
o . signals to/from the right are to/from
DP_ the process gsmSSF if not
Collected_ otherwise stated. */
_Info
[ \ \ \ |
Int Int_Continue
Int_Release Call |Int_Error Continue With Int_Connec
Agrument
CAMEL_ CAMEL_
_Modify_ _Modify_
DefaultCall | CUG_Info | CUG_Info
N Handling = Continue
No Call? ‘ ‘
‘Modify call ‘Modify call
Yes parameters with parameters with
received informationteceived information'
‘Destination
Release address =
Called Party
Number'

Result:= Result:=
fail pass
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Procedure CAMEL_CF_MSC_INIT 2(4)
' Procedureinthe MSC to ' . P Signals to/from the left are toffrom
"handle a forwarded call */ the process MT_GMSC / ICH_MSC;
S ‘ signals to/from the right are to/from
DP_ the process gsmSSF if not
Collected_ otherwise stated. */

Int_ReIeas<<CaII Int_Error Int_Contin< Int_Conne<

ent?
Default Call
Handling = Continue Yes
No Call?
'Modify call
Yes parameters with
received information’
Release No
'Modify call parameters
L with received information’
Result=
fail
L 'Destination
address—=
Called Party
Number'
\
Result=
pass

Figure 4.50b: Procedure CAMEL_CF_MSC_INIT (sheet 2)
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|Procedure CAMEL_SDS_CF_INIT

errrocredru rre {n {hé MSC tE) r;errforrmt .
,CAMEL handling for a subscribed "
.Dialled Service

DP

Analys_ed_

Info

2(2)

/* Signals to/from the left are
to/from the parent process; signalk toffrom the right ar
to/from the gsmSSF. */

R ® ®

ht_Continue
Int_Release, . — CF
— Int_Error Int_Continu i Int_Connec
Call - - | With_ - cancelled
Argument
CAMEL_
_Modify _
CUG_Info
No ‘
, ‘Modify call Int DP O
. parameters with Ab_an d_on_
re¢e i ed informatipn
Result:= Result:= Resul:= Result:=
Fail Pass Pass Abort
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Procedure CAMEL_SDS CF_INIT

2(2)
: F;rorcédlrjré ih Ihe MS,C,K; perfom; " I Signals to/from the left are
'CAMEL handling for a subscribed | toffrom the parent process; signals to/from the right are
'Dialled Service toffrom the gsmSSF. */

DP_
Analysed_

| | | | ‘
Int_Releas i o
cal < Int_Error Int_Contin < Int_Con ne< cancelled

'Modify call
arameters with

Yes receied information'
No
Int DP_O_
Abandon
Result= Result= Result= Result=
Fail Pass Pass Abort

R Q¥ ® &

Figure 4.51b: Procedure CAMEL_SDS_CF_INIT (sheet 2)
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|Procedure CAMEL_NDS_CF_INIT 2(2)
:ﬁ’récédﬂré ir{ tHe 7Mécrtorpérfrorrm o 1 . /* Signals to/from the left

,CAMEL handling for a netw ork are to/from parent process; signals

\Dialled Service for mobile originated cals, to/from the right are to/from the gsmSSF. */

DP

Analys_ed_
Info

ht_Continue
Int_Release, . — CF
— Int_Error Int_Continu i Int_Connec
Call - - | With_ - cancelled
Argument
CAMEL_
_Modify _
CUG_Info
No ‘
, ‘Modify call Int DP O
. parameters with Ab_an d_on_
re¢eiv ed informatipn’
Result:= Result:= Resul:= Result:=
Fail Pass Pass Abort

R ® ®
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Procedure CAMEL_NDS_CF_INIT 2(2)
:F;rc;céd’uireiin’ the MSC tb beirfbrimi . T; F Signals to/from the left
'CAMEL handling for a network ‘ are to/from parent process; signals
'Dialled Service for mobile originated calls toffrom the right are toffrom the gsmSSF. */
DP_
Analysed_
fo
[ [ [ |
Int_Releas ; CF
cail < Int_Error Int_Cont|m< Int_Conne< cancelled
'Modify call
parameters with
Yes received information'
No
Int DP_O_
Abandon
Result= Result= Result= Result=
Fail Pass Pass Abort

R B ® &

Figure 4.52b: Procedure CAMEL_NDS_CF_INIT (sheet 2)
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Procedure CAMEL_CF_MSC_ANSWER 1(2)
:/’; F;rc;cédijré iin ihé MSC t6 HaﬁdieT . /* Signals to/from the left

'a fowarded call */ are to/from the process
L MT_GMSC / ICH_MSC;

signals to/from the right
are to/from the terminating
exchange. */

result=pass Int_O_Answer

Answer Received [=
True

N

~ ‘from the . .from the <DP_O_Answer>

., ,9smSSF
B B — T

- Int_continu; Release Release

CAMEL_OCH_MSC  CAMEL_OCH_MSC
DISC 1 DISC 2

Release

Release

Yes

Result=:fail Result:=pass c

Release Release

Answer Received [=
False

Result:=
reconnect

Q  ®

Result:=fail
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Procedure CAMEL_CF_MSC_ANSWER

'/ Procedure in the MSC to handle .
'a fowarded call */

1(1)

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

no

resukt=pass

are to/from the terminating
exchange. */

Release

- |Int_Releasé

o the gsmssF
Answer Received :=
True
P_O_Answe
Release Release

CAMEL_OCH_MSC CAMEL_OCH_MSC
DISC_1 DISC 2

Release

Result=:fail

-

'‘Modify call

arameters wit
re

Result=pass

Q

Yes

Release

Release

Answer Received :=
False

e Result=
Result:=fail reconnect

Figure 4.53a: Procedure CAMEL_CF_MSC_ANSWER (sheet 1)

**x*x Next Modified Section ****
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45.6.4 Process gsmSSF and procedures
|PI'OC€SS gsm SSF [* Signals to/from the left are to/from the MSC; |5(35)
””” P - signals to/from the right are
./* Invocation of gsmSSF in MO, . - Waiting_for_ to/from the gsmSCF. */
"MT, VT or CF call case. */ Instructions
,,,,,,,,,,,,,,,,, —T
[ \
CAP_Contin CAP_Continué_ CAP Connelr
DP_O_No_answer of leg2 WithArgument -
DP_T_No_answer of leg2
DP_O_Busy of leg2 ‘ ‘
DP_T_Busy of leg2
DP_Route_Select_Failure of leg2 Stop Tssf Stop Tssf Stop Tssf
DP_O_Disconnect of leg2
DP_T_Disconnect of leg2
DP_O_Disconnect of legl
DP_T_Disconnect of legl
Messa as received due to No
of Le
Complete_ Complete_ Int_Continue__
FCI_record ELSE FCI_record | With_ Int_Continug
(leg2) (legl) Argument
|
Handle_CIR_
leg(leg2)
y ] DP_O_No_answer of leg2
DP_T_No_answer of leg2
Handle CIR_ Complete_ || DP_O Busy of leg2
leg(legl) FCl_record || pp_T Busy of leg2
(leg2) DP_Route_Select_Failure of leg2
‘ DP_O_Disconnect of leg2
DP_T_Disconnect of leg2
No Yeg
Current DP is )
O_Disconnect or Int_Continug
T_Disconnect? \'Z:
- [N
Set Outstanding | Handle CIR
_Requests = i
Outstanding_ leg(legl)
_Requests - 1
Set Outstanding |
_Requests =0
No
Yes ;
Int_Continue
Set Tssf to last - Application
used time interval End -
and restart Tssf
'Set Monitor
Waiting_For_ Relationship Complete_all_|
_Instructions FCI_records
S — Monitoring
Idle
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Process gsmSSF : 5(35)
7777777777777777 * Signals to/from the left are toffrom the MSC;

' ¥ Invocation of gsmSSF in MO, . Waiting_for_ tst;%?grlﬁ :ﬁ/efro;nmﬁgglrzlgkl; are

'MT, VT or CF call case. */ .| _Instructions g :

CAP_Continde CAP_Continie_ CAP Conrect
DP_O_No_answer of leg2 WithArgument -

DP_T_No_answer of leg2

DP_O_Busyofleg2 ‘ ‘
DP_T_Busy of leg2
DP_Route_Select_Failure of leg2 | Stop Tssf Stop Tssf Stop Tssf
DP_O_Disconnect of leg2
DP_T _Disconnect ofleg2

DP_O_Disconnect of legl

DP_T_Disconnectoflegl Leg
No
Complete Complete
FCI_rpecorH ELSE FCI_rpecorH Int_Continue Int_Continue
(leg?) (legl)
[
Handle CIR |
leg(leg2)
v ] DP_O_No_answer of leg2
DP_T_No_answer of leg2
Handle CIR | Complete_ || pp~ g Bysy of leg2
leg(legl) FCl_record || pp™T Busy of leg2
(Ie 2‘ PP RAar Cal + otk £ o~
I D _—_Rote__sSeieCt_-anute o0 1€gz
DP_0O_Disconnect of leg2

DP_T_Disconnect of leg2

Current DP is

O_Disconnect or
T _Disconnect?

Int_Contin

Set Outstanding_ Handle CIR
_Requests = leg(legl) ]|
QOutstanding__ oleg)
_Requests- 1 R —

wn

et Outstanding_
_Requests =0

No

Yes Int_Continue
Set Tssfto last

used time interval
nd restart Tssf

Waiting_For_
_Instructions

0 Application
End

'Set Monitor
Relations hip'

Complete_all]
FCI_records

Monitoring

Figure 4.57e: Process gsmSSF (sheet 5)

3GPP



3G TS 23.078 version 3.3.0 48 3G TS 23.078 V3.3.0 (1999-12)

lProcess gsmSSF 34(35)
:/;* Iin\}og:aitioin 7ofig§m’S’S|5 ih MOW . /* Signals to/from the left are to/from the MSC;

"MT, VT or CF call case. */ signals to/from the right are
R to/from the gsmSCF. */

Instructions_

Waiting_for_
for DS

—
[ [ [ \
CAP_ ICAP_ CAP
Furnish_Chérging_ | Continue__ CAP_Contirdue CAP_Conné&ct —

- . _ReleaseCal
Information W ith_ Argument

Set Tssf to last
uUsed time interval |Stop Tssf Stop Tssf Stop Tssf Stop Tssf
and restart Tssf

Yes Int_Continue_ Int
| With_ Int_Continug Int_Connec _ReleaseCall
Argument
No ‘ N

Create CAMEL logjcal
call record

Write FCI| data OQOverwrite CAMEL
in CAMEL logical Ipgicalcall record Cl::ogll pg;gaﬁljls—
call record with FCI data -

Waiting_for_
_Instructions_ Idle
for DS

Non-completed CAMEL
logical call record
exists for this leglD?

Application_
End
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Process gsmSSF 34(35)
‘rl‘*i Iﬁvioti:aiic;niofi gé mSSF iﬁ MO . ¥ Signals to/from the left are toffrom the MSC;

"MT, VT or CF call case. */ ‘ signals to/from the right are

toffrom the gsmSCF. ¥/

Waiting_for_
Instructions__

; CAP_
CAP_Continue CAP_Conr<ct “Relgase CQ
Set Tssfto last
used time interval Stop Tssf Stop Tssf Stop Tssf
and restart Tss
Non-completed CAMEL Yes .
logical carljl record Int_Continue Int_Connect Int_Release Call
exists for this leglD?
No
Create CAMEL logical Application_
call record End
~Write FCI data Overwrite CAMEL Complete_all||
in CAMEL logical logical call record FCI Records
call record with FCl data —
Waiting_for_
Idle

Instructions_

Figure 4.57hh: Process gsmSSF (sheet 34)
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**x*x Next Modified Section ****

4.6.2.5 Connect

46.25.1 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 s0, the gsmSSF may use destination information from the calling party and existing call set-up information depending
on the information provided by the gsmSCF.

46.2.5.2 Information Elements

The following information elements are required:

Information element name MO | MF | MT | VT |Description

Alerting Pattern - - @) O |[This parameter indicates the kind of Alerting Pattern to be
applied.

Calling Partys Category @) @) @] O [ThislE indicates the type of calling party (e.g., operator,

pay phone, ordinary subscriber).

Destination Routing Address M M M M |This|E contains the called party number towards which the
cal isto be routed.

Generic Number (@) (@) @) O [ThisIE contains the generic number. Its used to convey the
additional calling party number, which e.g. could be used
to modify the calling line ID presented to the called user.

NA Carrier Information (0] (0] @) O [ThislE isdescribed in the next table.

NA Originating Line (@] (@) @) O [ThislE identifies the type of number inthe NA Charge

Information Number (e.g. subscriber versus PLMN operator number).

NA Charge Number (@) (@) @) O [ThislE identifies the chargeable number for the usage of a
North American carrier.

O-CSl Applicable - - @] O [ThislE indicates that the O-CSl, if present shall be applied
on the outgoing leg.

Original Called Party ID (0] (@] @) O [ThislE carriesthe dialed digitsif the call has met call
forwarding on route to the gsmSSF or is forwarded by the
gsmSCF.

Redirecting Party ID @] @) @) O [ThislE indicates the directory number the call was
redirected from.

Redirection Information (0] (0] @) O [ThislE contains forwarding related information, such as
redirecting counter.

Suppression Of - - @) O [ThislE indicates that announcements or tones generated as

Announcements aresult of unsuccessful call setup shall be suppressed.

o
o
o
o

Service Interaction Indicators This |E is described in atable below.

Two

CUG Interlock Code See 3G TS 23.085 [9] for details of this|E.

Outgoing Access I ndicator See 3G TS 23.085 [9] for details of this|E.

©|0O|0O
©|0O|0O
©|0O|0O
©|O0 |0

Non-CUG Cadll This |E indicates that no parameters for CUG should be

used for the call (i.e. the call should be a non-CUG call).

O Optional (Service logic dependent)
- Not applicable
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NOTE: Non-CUG Call shall not be present if at least one of CUG Interlock Code and Outgoing Access I ndicator
are present.
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4.6.2.8

4.6.2.8.1

Description

Continue With Argument

This information flow requests the gsmSSF to proceed the call processing with modified information 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) with the modified call setup
information as received from the gsmSCF.

4.6.2.8.2

Information Elements

The following information elements are required:

Information element name MO | MF | MT | VT |Description

Alerting Pattern - - (@] O |This parameter indicates the kind of Alerting Pattern to be
applied.

Calling Partys Category @] @) @) O |ThislIE indicates the type of calling party (e.g., operator,
pay phone, ordinary subscriber).

Generic Number @) (@) (@] O |ThislE contains the generic number. Its used to convey
the additional calling party number, which e.g. could be
used to modify the calling line ID presented to the called
user.

NA Carrier Information @] (@] (@] O |ThislEisdescribed in the next table.

NA Originating Line @) @) @) O |ThislE identifies the type of number in the NA Charge

Information Number (e.g. subscriber versus PLMN operator number).

NA Charge Number 0] (@) (0] O |ThislE identifies the chargeable number for the usage of a
North American carrier.

Original Called Party ID @) (0] (0] O |ThislE carriesthedialled digitsif the call has met call
forwarding on route to the gsmSSF or is forwarded by the
gsmSCF.

Redirecting Party ID 0] (@) (@) O |ThislE indicates the directory number the call was
redirected from.

Redirection Information 0] (@] (@] O |ThislE contains forwarding related information, such as
redirecting counter.

Suppression Of - - (@) O |ThislE indicates that announcements or tones generated

Announcements as aresult of unsuccessful call setup shall be suppressed.

Service Interaction Indicators 0] (@) (@) O |Seethe Information Flow table of the Connect operation

Two for an explanation of this parameter.

For Mobile Terminated calls, this parameter may only be
sent to the VM SC.

CUG Interlock Code 0] (@) (@) O |See3G TS23.085 [9] for details of this|E.

Outgoing Access | ndicator @) (0] (0] O |See3G TS23.085[9] for details of this|E.

Non-CUG Call (] (@] O O |ThislE indicates that no parameters for CUG should be

used for the call (i.e. the call should be anon-CUG call.

O Optiona (Service logic dependent)

- Not applicable
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NOTE: Non-CUG Call shall not be present if at least one of CUG Interlock Code and Outgoing Access I ndicator
are present.

NA Carrier Information contains the following information:

Information element name MO | MF | MT | VT |Description
NA Carrier Identification Code | M M M M | This|E uniquely identifies a North American long distance
carrier.
NA Carrier Selection M M M M | This|E indicates the way the carrier was selected e.g.:
Information - dialed
- subscribed

M Mandatory (The IE shall always be sent)
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4.7 Interaction with supplementary services

4.7.3 Call Barring services

When a CAMEL subscriber with O-CS| and TIF-CSI attempts to activate a conditional call barring service (BOIC,
BOIC-exHC), the HLR shall not check the interactions with call forwarding.

4.7.4 Closed User Group

For a CUG subscriber with CAMEL services:

 TheHLR shall store (and transfer to the VLR) the necessary subscriber data to ensure that the served subscriber is
not unnecessarily prevented by CUG constraints from originating calls.

 TheHLR shall store the necessary subscriber data to ensure that the served subscriber is not unnecessarily
prevented by CUG constraints from receiving calls.

For an MO or MF call, the CUG information for that call shall be sent to the gsmSCF in the Initial DP.

If the gsmSCF returns a Continue message, the call shall continue with the original CUG information unchanged.

If the gsmSCF returns a Connect or Continue With Argument message, the CUG handling in table 4.x applies.

Table 4.x: CUG handling on receipt of Connect or Continue With Arqument for an MO or MF call.

CUG parameter sin message: Handling:

Non-CUG call Remove CUG information for the call and continue
asanon-CUG call

CUG information (see note) Call shall continue with modified CUG information

No CUG information Call shall continue with original CUG information

NOTE: CUG information consists of at |east one of CUG Interlock Code and Outgoing Access | ndicator.

For an MT or VT call whichisto be routed to the terminating subscriber, the CUG information shall be sent to the
gsmSCEF in the Initial DP, but the gsmSCEF shall not have the ability to change the CUG information for the call.

For an MT or VT call whichisto be forwarded under CAMEL control, if the gsmSCF returns a Connect or Continue
With Argument message, the CUG handling in table 4.x applies.
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4 Circuit switched Call Control

4.1 Architecture

4.1.1 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 4.1 shows the functional entitiesinvolved in calls requiring CAMEL support.
The architecture is applicable to the third phase of CAMEL.

Home Network
, N

MAP CAP MAP

Roaming leg: —> <——> MS
Lo

MO call - Outgoing leg
(or Forwarding leg)

v

Forwarded leg

Visited Network

Home/Interrogating/Visited Network

Figure 4.1: Functional architecture for support of CAMEL

Interrogating Network

HL R: For subscribers requiring CAMEL support, Fthe HLR stores for-subscribers+equiring CAMEL-suppert the
information relevant to the current subscription regarding O-CSl, D-CSI, T-CSl, VT-CSI, and TIF-CSl-and-SS-CSk. The

O-CSl issent to the VLR at Location Update, on data restoration or if the O-CSl is updated by administrative action.
The D-CSl issent to the VLR at Location Update, on data restoration or if the D-CSI is updated by administrative

action. The VT-CSI is sent to the VLR at Locanon Update on data restoration or if the VT Csl |s updated by
administrative action. . X

GM SC: When processing the calls for subscribers requiring CAMEL support, the GMSC receives an O/T-CSI from the
HLR, indicating the GM SC to request instructions from the gsmSSF. The GM SC 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
cal inthe GMSC.

M SC: When processing the calls for subscribers requiring CAMEL support, the MSC receives an O-CSl and / or VT-
CSl from the VLR indicating the M SC to request instructions from the gsmSSF. The M SC monitors on request the call
states (events) and informs the gsmSSF of these states during processing, enabling the gsmSSF to control the execution
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VLR: The VLR storesthe O-CSl, VT-CSI, and TIF-CS| and-SS-CS} as a part of the subscriber data for subscribers
roaming inthe VLR area.

gSMSSF: see subclause 3.1.
gsSMSCF: see subclause 3.1.

gsSMSRF: see subclause 3.1.
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4.6.13 VLR to MSC information flows

4.6.13.1 Complete Call

4.6.13.1.1 Description

ThisIF isdescribed in 3G TS 23.018 [3] and is used to instruct the M SC to continue the connection of a call.

46.13.1.2 Information Elements

Complete Call contains the following CAMEL specific |E:

Information element name Required | Description

o-csl C This |E indicates that CAMEL handling applies for an MO call.
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 for an
MO call and in the response to the interrogation for an MT call.

VT-CSl C This |E identifies the subscriber as having terminating CAMEL
servicesin the VMSC.

Call Reference Number M This |E carries the Call Reference Number provided by the HLR
in the Provide Roaming Number IF.

GMSC Address M This|E isthe E.164 address of the GMSC.

M Mandatory (The |E shall always be sent)
C Conditional (The IE shall be sent if applicable)

4.6.13.2 Process Call Waiting

4.6.13.2.1 Description

ThisIF isdescribed in GSM 03.18 [3] and is used to instruct the M SC to continue the connection of awaiting call.

46.13.2.2 Information Elements

Process Call Waiting contains the following CAMEL specific |E:

Information element name Required | Description

Call Reference Number M This |E carries the Call Reference Number provided by the HLR
in the Provide Roaming Number IF.

GMSC Address M This|E isthe E.164 address of the GMSC.

M Mandatory (The IE shall always be sent)
4.6.13.3 Send Info For Incoming Call ack

4.6.13.3.1 Description

ThisF isdescribed in 3G TS 23.018 [3] and is used to indicate that the incoming call for which the M SC requested
subscription information shall be forwarded.
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46.13.3.1 Information Elements

Send Info For Incoming Call ack contains the following CAMEL specific | E:

Information element name Reqguired | Description

o-Csl C This |E indicates that CAMEL handling applies for aforwarded
cal.
Shall be present if CAMEL handling applies; otherwise shall be
absent.

VT-CSl C This |E identifies the subscriber as having terminating CAMEL

servicesin the VM SC.

Suppression Of Announcement C This |E indicates that announcements or tones generated when
the call isforwarded shall be suppressed.
Shall be sent if it was received in the Provide Roaming Number

for thiscall.

ss-cst c

Call Reference Number M This |E carries the Call Reference Number provided by the HLR
in the Provide Roaming Number IF.

GMSC Address M This|E isthe E.164 address of the GMSC.

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

4.6.13.4 Send Info For Incoming Call negative response

4.6.13.4.1 Description

ThisF isdescribed in 3G TS 23.018 [3] and is used to indicate that the incoming call for which the M SC requested
subscription information shall not be connected.

46.13.4.2 Information Elements

Send Info For Incoming Call negative response contains the following CAMEL specific | E which may be attached as a
| E to any of the negative response values defined in 3G TS 23.018 [3]:

Information element name Required | Description
Suppression Of Announcement C This |E 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 Number
for thiscall.

C Conditional (The IE shall be sent if applicable)
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8 SS Notifications

8.1 Architecture

8.1.1 Functional Entities used for CAMEL
See-sybelasue 41

This subclause describes the functional architecture needed to support SS Notifications. Figure 8.1 shows the functional
entities involved in sending SS Notifications. The architecture is applicable to the third phase of CAMEL.

Home Network

Visited Network

Figure 8.1: Functional architecture for support of SS Notifications

HLR: For subscribers requiring CAMEL support, the HLR stores the information relevant to the current
subscription regarding SS-CSI. The SS-CSl is sent to the VLR at L ocation Update, on dData
rRestoration or if the SS-CSl is updated by administrative action. When processing an invocation of
the CCBS supplementary service, the HLR shall send a notification of the invocation of the
supplementary service to the gsmSCEF if required by the SS-CSl.

M SC: When processing an invocation of any of the supplementary services ECT, CD and MPTY, the MSC
may receive an SS-CSl from the VLR, indicating that a notification of the invocation of the
supplementary service shall be sent to the gsmSCF.

VLR: The VLR stores the SS-CSl as a part of the subscriber data for subscribers roaming in the VLR area.

gsmSCEF: The gsmSCEF receives the SS Invocation Notification from the MSC or HLR.

8.1.2 Interfaces defined for SS NotificationsCAMEL

This subclause describes the different interfaces applicable to SS NotificationsCAMEL. It specifieson a high level the
functions specific to SS NotificationsCAMEL.

8.1.2.1 MSC - gsmSCF interface

Thisinterface is used by the MSC to send supplementary service invocation notifications to the gsmSCF. The SS
invocations that can be notified to the gsmSCF viathis interface are Call Deflection (CD), Explicit Call Transfer (ECT)
and Multi Party (MPTY).
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8.1.2.2 HLR - gsmSCF interface

Thisinterfaceis used by the HLR to send supplementary service invocation notifications to the gsmSCF. The SS
invocation that can be notified to the gsmSCF viathisinterface is Call Completion to Busy Subscriber (CCBS).

8.1.2.3 VLR - MSC interface

Thisinterface is used by the VLR to transfer SS-CSI to the M SC.

8.1.2.4 HLR-VLR interface

Thisinterfaceis used by the HLR to send the SS-CSI to the VLR or to remove SS-CS| from the VLR.

**x* Next Modified Section ****

8.4 Description of information flows

8.4.2 HLR to VLR information flows

8.4.2.1 Delete Subscriber Data

8.4.2.1.1 Description

This|Fisused by the HLR to remove CAMEL subscription datafrom the VLR. This |F is specified in
3G TS 29.002 [4].

8.4.2.1.2 Information Elements

The Delete Subscriber Data contains the following CAMEL specific |E:

Information element name Required | Description
CAMEL Subscription Info C This IE identifies that all CSls shall be deleted from the subscriber
Withdraw datainthe VLR.

C _Conditional (The |E shall be sent when deletion is requested)

8.4.2.2 Insert Subscriber Data

8.42.21 Description

This|F isused by an HLR to update a VLR with certain subscriber data. This IF is specified in 3G TS 29.002 [4].

8.4.2.2.2 Information Elements

Insert Subscriber Data contains the following CAMEL specific | E for SS Notifications:
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Information element name Required | Description

SS-CSl C This |E identifies the subscriber as having supplementary service
invocation notification services. It contains the Notification Criteria and
gsmSCFAddress.
This|E is described in section 8.2.1.1.

C Conditional (The IE shall be sent, if required)
8.4.3 HLR to gsmSCF information flows

8431 SS Invocation Notification

This|F is generated by the HLR when it shall notify the gsmSCF of a supplementary service invocation.

8.4.3.1.2 Information Elements

The following information elements are required:

Information element name Required Description
Notification Event M This |E indicates the supplementary service invocation,

resulting in the SS Invocation Notification IF.

Only the following Supplementary Services are allowed:
Completion of Callsto Busy Subscriber

IMSI M This | E identifies the mobile subscriber who has invoked
the supplementary service to be notified.
MSISDN M This | E identifies the mobile subscriber who has invoked

the supplementary service to be notified.

M Mandatory (The IE shall always be sent)
. ’ .

8.4.4 VLR to MSC information flows

8.4.4.1 Invoke SS result

8.4.4.1.1 Description

This|F isused by the VLR to send SS-CSlI to the MSC. This |F is specified in 3G TS 29.002 [4].

8.4.4.1.2 Information Elements

The |F contains the following CAMEL specific |E:

| nformation element name Required | Description

SS-Cs C This|E isincluded when it is available in the VLR and either ECT or
MPTY has been successfully invoked and that supplementary service
has been marked for notification.

C Conditiona (The |E shall be sent when ECT or MPTY invocation shall be notified)

8.4.4.2 Send Info For Incoming Call ack

8.4.4.2.1 Description

This|F isused by the VLR to send SS-CSI to the MSC. ThisIF is specified in 3G TS 23.018 [3].
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8.4.4.2.2 Information Elements

The |E contains the following CAMEL specific |E:

| nformation element name Required | Description

SS-Ccs C This|E isincluded when it is available in the VLR and CD has been
successfully invoked and that supplementary service has been marked
for notification.

C Conditional (The |E shall be sent when CD invocation shall be notified)

3GPP
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8.3.1 Handling of Supplementary Service Invocation Notification

At the invocation of any of the services ECT, CD and MPTY the VLR checks whether the criteria for sending a
notification are fulfilled, i.e. whether the subscriber is provisioned with the SS-CS| and the particular invoked
supplementary service is marked in the SS-CSl. If thisis 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 are not fulfilled the processing of the particular supplementary service continues unchanged and no
notification isare sent.

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

Oninvocation of ECT, the VLR shall include the SS-CSl in the Invoke ECT response message (see Process MAF027 in
3G TS 23.091 [29]) to the MSC if applicable for ECT.

Oninvocation of MPTY,, the VLR shall include the SS-CSl in the Process MPTY message (see Process
MPTY_MAFO026 in 3G TS 23.084 [28]) to the MSC if applicable for MPTY.

Oninvocation of CD, the VLR shall include the SS-CSI in the Send Info For Incoming Call ack message to the MSC if
applicable to CD.

When a subscriber activates a CCBS request, the HLR checks whether the criteria for sending a notification are fulfilled,
i.e. whether

*  The subscriber is provisioned with the-an active SS-CSI, and

¢ CCBSismarkedinthe SS-CSI.

If the criteriaare fulfilled, anotification is immediately sent to the gsmSCF given by the gsmSCF address contained in
the SS-CSI and the processing of the CCBS reguest continues. Whenever the state of the CCBS request changes (see TS
23.093), an additional notification isimmediately sent to the gsmSCF and the processing of the CCBS reguest continues.

If the criteria are not fulfilled, the processing of the CCBS reguest continues unchanged and no notifications are sent.
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8.4.3 HLR to gsmSCF information flows

8.4.3.1 SS Invocation Notification

This IF is generated by the HLR when it shall notify the gsmSCF of a supplementary service invocation.

8.4.3.1.2 Information Elements

The following information elements are required:

Information element name Required Description
Notification Event M This |E indicates the supplementary service invocation,

resulting in the SS Invocation Notification IF.

Only the following Supplementary Services are alowed :
Completion of Callsto Busy Subscriber

IMSI M This |E identifies the mobile subscriber who has invoked
the supplementary service to be notified.
MSISDN M This |E identifies the mobile subscriber who has invoked

the supplementary service to be notified.

B- Number

<

This | E indicates the destination address of the CCBS
request.

CCBS Request State

<

This|E identifies the current state of the CCBS request. It
can be one of:

- Request
- Recdl

- Active
- Completed

- Suspended
- Frozen

- Deleted

M Mandatory (The IE shall always be sent)
C Conditional (The IE shall be sent if applicable)
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first section modified

4.3.1.4 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 or in case the call is submitted to call gapping in the gsmSSF. A default call
handling shall be associated to each Service Key.

next section modified

4.3.2.4 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 or in case the call is submitted to call gapping in the gsmSSF. A default call
handling shall be associated to each DP criteria.

next section modified

4.3.4.4 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 or in case the call is submitted to call gapping in the gsmSSF. A default call
handling shall be associated to each Service Key.

next section modified

4.3.5.4 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 or in case the call is submitted to call gapping in the gsmSSF. A default call
handling shall be associated to each Service Key.

next section modified

4.5.6.4 Process gsmSSF and procedures

The call gap operation can only be received for an opened transaction between the gsmSSF and the gsmSCF.

4.5.6.4.x Process gsmSSF SSME FSM

One processis instantiated for each Call Gap message received from a gsmSCF.
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Process gsmSSF _ 3(35)
[* Signals to/from the left are to/from the MSC;

% signals to/from the right are

/* Invocation of gsmSSF in MO
MT or CF call case. */

to/from the gsmSCF. */

Int_ DP_Route_Select_Failure,
Int_DP_O_Called_Busy,
Int_DP_O_No_Answer,

Wait_For_ Int_DP_T_Busy,
_Request Int_DP_T_No_Answer

\ \ \
Int_DP_ Int_DP_ Int_DP_
_Terminating_ _Analysed_ _Collected_
Infarmaio Information
d —\
7N

!

:heck_CriteriH

Int_T_Exception,
Int_O_Exception,
Int_DP_T_Abandon,
Int_DP_O_Abandon

Yes

'Set Tssf to default

non user interaction
Tssf timer interval
and restart Tssf'

BCSM

O_BCS T_BCSM < Idle >
Setupind

\

Application

Begin

'Set Control

Relationship'

CAP_InitialD
ACR sent:=false
AC pending:=false
Outstanding requests = 1

Oustanding Call Information Report = 0

aiting_for_
Instructions

Figure 4.52.C : Process gsmSSF (sheet 3)

page 3/18




Process gsmSSF

/* Invocation of gsmSSF in MO
MT or CF call case. */

:

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

3(35)

[* Signals to/from the left are to/from the MSCy

Wait_For_
_Request

Int_ DP_Route_Select_Failure,
Int_DP_QO_Called_Busy,
Int_DP_O_No_Answer,
Int_DP_T_Busy,
Int_DP_T_No_Answer

| [ [ [ |
Int_DP_ Int_DP_ Int_DP_
_Terminating_ _Analysed_ _Collected_
_Attempt | Informaio _Information
_Authorized l *
@heck_Criteri -
Int_T_Exception,
Int_O_Exception,
Int_DP_T_Abandon,
Int_DP_O_Abandon
Check_Gap
_Criteria
nt_Contin
No
esult=
ass?
Yes Yes

Default Call Handling |
= Continue call ?

No
Gap treatment depends on
the info received in the Apply Gap
Call Gap message (i.e. treatment if
tone/announce, cause, present
etc.)

Int_ReIea%eCall

< Int_Continu%

=

Figure 4.52.C : Process gsmSSF (sheet 3)
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Process gsmSSF

/* Invocation of gsmSSF in MO
MT or CF call case. */

|

/* Signals to/from the left are to/from the MSC;
signals to/from the right are
to/from the gsmSCF. */

'Set Tssf to default

non user interaction

Tssf timer interval
and restart Tssf'

SetupReqIng

Application_
Begin
'Set Control
Relationship'
CAP_InitialD

ACR sent:=false

| | AC pending:=false
Outstanding requests = 1
Oustanding Call Information Report = 0

aiting_for_
Instructions

4(y)

Figure 4.52.C : Process gsmSSF (sheet 4)
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Process gsmSSF

/* Invocation of gsmSSF in MO
MT or CF call case. */

*(Idle,
Wait_For_Request)

CAP_
CallGap

sent to a new
gsm_SSME_SSF [——Int_CallGap

process

X(Y)

signals to/from the right are

/* Signals to/from the left are to/from the MS
to/from the gsmSCF. */

Figure 4.52.x : Process gsmSSF (sheet x)
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Process gsm_SSME_SSF

1(2)

[* Timers used in the gsmSSF process:

Tcgd : Timer for call gapping duration (set with the Gap duration parameter)
Tcgi : Timer for call gapping interval (set with the Gap interval parameter)

*/

Int_CallGa

gsmSCF and gsmSSF belong

to the same PLMN ?

/* Signals to/from the left
are to/from the gsmSSF ;
signals to/from the right are
to/from internal processes */

Gap context with same
criteria and gsmSCF address
(if available) already exists ?

Remove
CallGap

Store _Call_
ap Criteria

esult=

o |

To gsm_SSME_SSF
—— process that handles the
old Call Gapping context

ass ?

Active

Figure x.x.x : Process gsm SSME SSF (sheet 1)
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Process gsm_SSME_SSF 2(2)

/* Signals to/from the left
Active are to/from the gsmSSF ;
signals to/from the right are

to/from internal processes

i | I

Tcgi Trigger Tcgd Remove
expiry Tegi expiry CallGap
CG Reject Start Tcgi _|Note 3
.= False
. Clear Call Gapping
C.Ci Reject Context (i.e. remove
= True timers and criteria)

= =

Figure x.x.x : Process gsm SSME SSF (sheet 2)

Note 3 :the timer Tcqi is started for the first time after the first call encountering the call gapping criteria
is met.
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Procedure Store_Call_Gap_Criteria /* Signals to/from the left are to/from the MSC;
signals to/from the right are
to/from the gsmSCF. */
tore parameters received i
he CallGap operation
Note : see 84.6.2. for
Duhwm—the exact use of this
value parameter
0 -2 else
Set|Tcgd with network Set Tcgd with
specific value received value
Start Tcgd
Note : see 84.6.2. for
Inter :
| the exact use of this
value parameter
0 1 else
CG Int := false CG Int := falsd CG Int := true
G Reject := false CG Reject := true CG Reject := false
Set Tcgi with
received value
store Gap Criteria,
gsmSCF address (if
present) and Gap
Treatment
Ze;;:lt Result
: = Pass

Figure x.x.x : Procedure Store Gap Criteria

NOTE : CG Int and CG Reject internal variables are initiated with False value.
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Procedure Check_Gap_Criteria
signals to/from the right are
Check if the Call Gap is to/from the gsmSCF. */

/* Signals to/from the left are to/from the MSC;

applicable and apply the
Gap Treatment if any.

One Call Gapping

1(1)

context active ?

gsmSCF address of No
the CSI belongs to

the same PLMN?

gsmSCF address of
the CSl is the same

as the gsmSCF No

address stored
along the Gap

s Yes
Criteria? (note 1)

Call parameters No
match with Call Gap |——

criteria?

Yes

- No
CG Reject = True ?

Yes No

Trigger Tcgi

Yes

note 1 : this check is
applicable only if the

gsmSCF address was
present in the CallGap
operation.

Result :=
fail

Set CallGap
Encountered

Result :=
pass

X

Figure x.x.x : Procedure Check_Gap_criteria
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next section modified

This IF is generated by the gsmSSF when atrigger is detected at a DP in the BCSM, to request instructions from

4.6.1.5 Initial DP

46.15.1 Description

the gsmSCF.

4.6.1.5.2 Information Elements

The following information elements are required:

Information element name MO | MF | MT

Description

Additional Calling Party - C C
Number

The calling party number provided by the access signalling
system of the calling user.

Bearer Capability M C C

This |E indicates the type of the bearer capability
connection to the user.

Called Party Number - M M

This |E contains the number used to identify the called
party in the forward direction. For the VT callsthisis the
MSISDN received in the Provide Roaming Number; if the
MSISDN is not available, the basic MSISDN is used.

Called Party BCD Number M - -

This |E contains the number used to identify the called
party in the forward direction. The number contained in
this |E shall beidentical to the number received over the
access network. It may e.g. include service selection
information, such as Oand # digits, or carrier selection
information dialled by the subscriber.

Calling Party Number M C C

This |E carries the calling party number to identify the
calling party or the origin of the call.

Calling Partys Category M C C

Indicates the type of calling party (e.g., operator, pay
phone, ordinary subscriber).

Cadll Reference Number M M M

This |E may be used by the gsmSCF for inclusionin a
network optional gsmSCF call record. It has to be coupled
with the identity of the MSC which allocated it in order to
define unambiguously the identity of the call.

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

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

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

For CF calls, the call reference number is set by the GMSC
and included in the CF record in the forwarding M SC.

Cause C C C

This IE indicates the cause specific to the armed BCSM
DP event. This|E is applicable to DP

Route Select Failure and DP T_Busy. The cause may be
used by the SCF to decide about the further handling of the
call.
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Information element name

Description

Event Type BCSM

This|E indicates the armed BCSM DP event, resulting in
theInitial DP IF.

Ext-Basic Service Code

This |E indicates the type of basic servicei.e., teleservice
or bearer service.

High Layer Compatibility

This |E indicates the type of the high layer compatibility,
which will be used to determine the ISDN-teleservice of a
connected ISDN terminal.

IMSI

This | E identifies the mobile subscriber.

IP SSP Capabilities

This |E indicates which SRF resources are supported
within the gsmSSF and are available. If this|E is absent,
thisindicates that no gsmSRF is attached and available.

Location Information

This |E is described in the next table.

Location Number

For mobile originated calls this | E represents the location
of the calling party. For all other call scenarios this1E
contains the location number received in incoming ISUP
signalling.

MSC Address

For MO calls, the MSC Address carries the international
E.164 address of the serving VM SC.

For MT calls, the MSC Address carries the international
E.164 address of the GM SC.

For VT calls, the MSC Address carries the international
E.164 address of the serving VM SC.

For CF calls, the MSC Address carries the international
E.164 address of the forwarding M SC.

GMSC Address

For CF calls, the GMSC Address carries the international
E.164 address of the GM SC.

For VT calls, the GMSC Address carries the international
E.164 address of the GMSC.

NA Carrier Information

The content of this |E is described in the next table.

The |E may be sent when the VPLMN and the HPLMN of
the subscriber are both North American.

For MO calls, this |E shall contain any carrier that was
dialed by the calling subscriber. If no carrier was dialed,
the |E shall contain the calling subscriber’s subscribed
carrier.

For MT and VT calls, the |E shall contain the carrier
subscribed to by the called subscriber.

For CF calls, the | E shall contain the carrier subscribed to
by the forwarding subscriber.

Original Called Party ID

This |E carriesthe dialled digitsif the call has met call
forwarding on the route to the gsmSSF.

Redirecting Party 1D

This IE indicates the directory number the call was
redirected from.

Redirection Information

This |E contains forwarding related information, such as
redirection counter.
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Information element name

Description

Service Key

This |E identifies for the gsmSCF the requested set of one
or more CAMEL services. It is used to address the correct
application/SL P within the gsmSCF.

Subscriber State

This |E indicates the status of the MS. The states are:

- CAMELBusy: The MSis engaged on atransaction for a
mobile originating or terminated circuit-switched call.

- NetworkDeterminedNotReachable: The network can
determine from itsinternal datathat the MSiis not
reachable.

- Assumedlidle: The state of the MSis neither
"CAMELBusy" nor
"NetworkDeterminedNotReachable'.

- Not provided from VLR.

Time And Timezone

This |E 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
received and the call will be forwarded due to GSM
supplementary service call forwarding in the
GMSC/VMSC.

Service Interaction Indicators
Two

ThislEissentif itisreceived in the ISUP message or due
to previous CAMEL processing. The IE isdescribed in a
table below.

CUG Information

See 3G TS 23.085 [9] for details of this|E.

CUG Index

See 3G TS 23.085 [9] for details of this|E.

CadllGap Encountered

([oNNe!

(@}

(@]

(@]

This parameter indicates the type of gapping the related
call have been subjected toif-any.

This parameter shall be present only if acall gapping
context is applicable to the initial DP operation.

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

- Not applicable
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Location Information contains the following information:

Information element name MO | ME | MT | VT [Description

Location Number - - C C |See3GTS23.018[3].

CellldOrL Al M - C C |See3GTS23.018[3].

Geographical Information C - C C |See3GTS23.018[3].

Geodetic Information C - C C |See3GTS23.018[3].

Age Of Location Information M - C C |See3GTS23.018[3].

VLR number M - C M |See3G TS23.018[3].

Selected LSA Identity C - C C |ThislE indicatesthe LSA identity associated with the
current position of the MS. Send if the LSA ID of
subscription and LSA D of the used cell matches. In
the case of multiple matches the one with the highest
priority is sent. See 3G TS 23.073[23].

The |E shall only be sent, if SOLSA is supported.

M Mandatory (The IE shall always be sent)

C Conditional (The IE shall be sent, if available. Further conditions are in the description column.)

- Not applicable

NA Carrier Information contains the following information:

Information element name MO | MF | MT | VT |Description

NA Carrier Identification Code | M M M M |ThislE uniquely identifies a North American long distance
carrier.

NA Carrier Selection M M M M |ThislE indicates the way the carrier was selected e.g.:

Information

—dialled
— subscribed

M Mandatory (The IE shall always be sent)

Service Interaction Indicators Two contains the following information:

Information element name MO | MF | MT | VT |Description

Indicator

HOLD Treatment Indicator C C C c |ThislE indicates whether the CAMEL subscriber can
invoke HOLD for the call.

CW Treatment Indicator C C C c |ThislE indicates whether CW can be applied for acall to
the CAMEL subscriber whilst this call is ongoing.

ECT Treatment Indicator C C C c |ThislE indicates whether the call leg can become part of
an ECT cdll initiated by the calling subscriber.

Call Completion Treatment C C C c |ThislE indicates whether a CCBS request can be made for

Indi cator the call.

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

- Not applicable

Forward Service Interaction Indicator contains the following information:
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Information element name MO | ME | MT | VT |Description

Conference Treatment Indicator| C C C c |ThislE indicates whether the call leg can become part of a
MPTY call initiated by the called subscriber.

Call Diversion Treatment C C C c |ThislE indicates whether the call can be forwarded using
Indicator the Call Forwarding or Call Deflection Supplementary
Services.

next section modified

4.6.2 gsmSCF to gsmSSF information flows
4.6.2.X Call Gap
4.6.2.x.y Description

This IF is used to activate/modify/remove a call gap mechanism in the gsmSSF. The call gap mechanism is used
to reduce the rate at which specific service requests are sent to a gsmSCF.

A Cadll Gap operation can only be sent on an opened dial ogue between a gsmSCF and a gsSmSSF.

It is possible to have several call gapping conditions applicable to the same gsmSSF (i.e. each conditions were
activated for a defined Service (identified by the serviceKey) by a defined gsmSCF (identified by the
gsmSCFAddress).
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4.6.2.2.2 Information Elements

Information element name

Status

Description

Gap Criteria

M

This |E specifies the criteriafor a call to be subject to call gapping.

Gap Indicators

I<

This parameter indicates the gapping characteristics.

Control Type

(@]

This parameter indicates the reason for activating call gapping.

The value "sCPOverloaded" indicates that an automatic congestion detection
and control mechanism in the SCP has detected a congestion situation.

The vaue "manuallylnitiated" indicates that the service and or
network/service management centre has detected a congestion situation, or
any other situation that requires manually initiated controls.

The control Type "manuallylnitiated”" will have priority over
"sCPOverloaded" call gap.

It should be noted that also non-IN controlled traffic control mechanism can
apply to an exchange with the SSF functionality. As the non-IN controlled
traffic control is within the CCF, this traffic control has implicit priority over
the IN controlled traffic control. The non-IN controlled traffic control may
also have some influence to the IN call. Thereforeit is recommended to take
measures to coordinate several traffic control mechanisms. The non-IN
controlled traffic control and co-ordinationof several traffic control
mechanisms are out of the scope of core INAP.

Gap Treatment

(@]

This parameter indicates how calls that were rejected due to the call gapping
condition and for which the Default Call Handling was set to " Release Call”
shall be treated.

gsmMSCFAddress\falue

This parameter contains the address of the gsmSCF ferwhich the-initiated the
Call Gapping.-applies:

Gap Criteria contains one of the following (Choice) :

Information element name

MO

Description

Cdled Address

(@]

This parameter contains a string of digits. At each call attempt, when the
leading digits of the dialled number match this specific value, the call gapping
treatment shall be applied to this call.

Service

(@]

This parameter contains a service key value. At each call attempt, when the
service key match this specific value, the call gapping treatment shall be
applied to this call.

Cadlled Address and Service

(@]

This parameter contains a specific string of digits and a service key value. At
each call attempt, when the leading digits of the dialled number and the
service key of acall match these specific values, the call gapping treatment
shall be applied to this call.

Cdlling Address and Service

(@]

This parameter contains a specific string of digits and a service key value. At
each call attempt, when the leading digits of the calling party number and the
service key match these specific values, the call gapping treatment shall be
applied to this call.

()
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Gap Indicators contains the following information :

Information element name

Description

Duration

I<

Duration specifies the total time interval during which call gapping for the
specified gap criteriawill be active.

A duration of 0 indicates that gapping is to be removed.

A duration of -2 indicates a network specific duration.

Other values indicate duration in seconds.

Interval

=<

This parameter specifies the minimum time between calls being allowed
through.

An interval of 0 indicates that calls meeting the gap criteria are not to be
rejected.

Aninterval of -1 indicates that all calls meeting the gap criteriaare to be
rejected.

Other values indicate interval in milliseconds.

Gap Treatment contains one of the following (choice) :

Information element name MO | Description
Information To Send O | This parameter indicates an announcement, atone or display information to
o be sent to the calling party. At the end of information sending, the call shall
be released.
Release Cause ] If the call isto be released, this | E indicates a specific cause value to be sent

in the release message. See EN 300 356-1 [] for the coding.

Information To Send contains one of the following (choice) :

Information element name MO | Description
In-band Info o | This parameter specifies the in-band information to be sent.
Tone (0] This parameter specifies atone to be sent to the end-user.

In-band Info contains the following information :

Information element name MO | Description

Message Id M | This parameter indicates the message(s) to be sent, it can be one of the
| following:

Message Duration O | This parameter indicates the maximum time duration in seconds that the

message shall be played/repeated. ZERO indicates endless repetition.

Message |d contains one of the following (choice) :
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Information element name MO | Description
Elementary Message |d o | This parameter indicates a single announcement.
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*** Eirst Modified Section ***

10 Control and interrogation of subscription data

10.1  Architecture

10.1.1 Functional Entities used for CAMEL

This subclause describes the functional architecture required to support control and interrogation of subscription data.
Figure 10.1 shows the functional entitiesinvolved in CAMEL support of control and interrogation of subscription data.

Home Network
< MAP ---->

Figure 10.1: Functional architecture for support of control and interrogation of subscription data

gsSMSCF: see subclause 4.1.

HLR: The HLR may provide an interface tewardsto the gsmSCF for the Any Time Subscription Interrogation and Any
Time Modification procedures. The gsmSCF may provide an interface tewardsto the HLR for the Notify Subscriber
Data Change procedure.

10.1.2 Interfaces defined for CAMEL

This subclause describes the different-interface applicable to CAMEL control of subscription data. It specifies on ahigh
level the functions specific to CAMEL.

10.1.2.1 gsmSCF - HLR

Thisinterface is used by the gsmSCF to interrogate or modify information in the HLR. As a network operator option,
the HLR may refuse to provide or modify the information requested by the gsmSCF. Thisinterfaceis also used by the
HLR to notify-te the gsmSCF of a change of subscriber data-by-the HLR.

10.2 Procedures for CAMEL

10.2.1 Any Time Subscription Interrogation-ferSubseription-thformation
Retrieval

Handling of Any Time Interrogation for Subscription Information Retrieval involves the following process:
- CAMEL_ATSI_HLR.

If an OSS needs the Subscription Information, the gsmSCF initiates a transaction to the HLR by sending an Any —Time
—Subscription_—I nterrogation Request. Support for this procedure is a network operator option.
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Figure 10.2: Process CAMEL_ATSI_HLR (sheet 1)

10.2.2 Any Time Modification

Handling of Any Time Modification involves the following process:

- CAMEL_ATM_HLR.

If an OSS needs to modify the Subscriber Information, the gsmSCF initiates a transaction to the HLR by sending an

Any —Time —Modification Request.

When the HLR receives an Any —Time_ —Modification Request, then-HLR-dees-the-precedure-asfollows.
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- If Call Fforwarding or Ceall Bbarring supplementary service data modification is requested, then

« lif enly-ss-code (and basic-service) is set-present in the Any —Time —Modification Rrequest; and ss-
status is absent in the Any Time Modification Request , then the HLR erases the data related to the
reguested-indicated supplementary service.

This may only be used for Call Forwarding supplementary service.

¢ lif ss-code (and basic-service) and ss-status are set-present in the Any —Time —Modification request,
then the HLR dees-the-activation-or-deactivation-ofactivates or de-activates the reguested-indicated
supplementary service.
This may be used for Call Forwarding or Call Barring supplementary service.

» __lif ss-code (and basic-service) and at least one of “forwarded-to number, “/forwarded to subaddress
and *no reply condition time” are set-present in the Any —Time —Modification request, then the HLR
modifies the requested data of the requested-Call Forwarding supplementary service.

» If the Modify Notification Flag is present in Any Time Modification request, then the HLR modifies the
state of the notification-to-CSE flag of the indicated supplementary service.

- If CSl data-maodification is requested, then the HLR modifies the CSI state and/or the notification-to-CSE
flag of the requested-indicated CSI.

After having executed the Any Time M odification instruction from the gsmSCF, the HLR calls the procedure
CAM EL NSDC HLR WhICh sends not|f|cat|ons to qsmSCF(s) |f reqw red.

gsmSGF—whreh—eent—Any—'Frme—M-edmeaHen-Requ&st— Support for thls procedure isa network operator opt| on.
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Figure 10.3: Process CAMEL_ATM_HLR (sheet 1)
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10.2.3 Notify Subscriber Data Change

Changes of CSI, Call Forwarding data, Call Barring data or ODB data shall be notified only if the CSI, Call Forwarding
data, Call Barring data or ODB is marked with the Notification-to-CSE flag.

The HLR maintains a list ofwith gsmSCF address(es) for Call Forwarding Data, Call Barring Data, ODB and CSl.
When any of these items has been modified, a notification shall be sent to each gsmSCF in the corresponding list.

When the change of subscriber data was caused by Any Time Modification, the notification of change of subscriber
data shall not be sent to the gsmSCF frem-which originated this Any Time Modification-wasreceived.

Each gsmSCF shall be notified only once. Multiple occurrence of gsmSCF Address in €Sts-of-the-subseriberthese lists
shall not lead to multiple notification.

Handling of Notify Ssubscriber Ddata Cehange involves the following preeessprocedure:

- CAMEL_NSDC_HLR.

ta; |If achange of subscriber data needs to be notified
to the qsmSCF then the HLR |n|t|ates atran%cnon to the gsmSCF by sending Notify —Subscriber —~Data—Change
Reguestmessage. Support for this procedure is a network operator option.
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Process-Procedure CAMEL_NSEBNSDC HLR
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Receiving-an ANY-TIME the gsmSCF
Interrogationrequestirom
gsmSCF

Procedure in the HLR
to notify the gsmSCF about a
change in subscriber data

Notification

flag is set? No

Notify_Subsariber_
Data_Change

Wait for
response

Notify_Subsgriber_
Data_Chang

Y

Figure 10.4: Process-Procedure CAMEL_NSDC_HLR (sheetl)
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10.3  Description of information flows
This clause contains the detailed description of the information flows used by CAMEL.

Each Information Element, |1E is marked as Mandatory (M), Conditional (C), Optional (O) or Not applicable (-). This
| categorisation is afunctional 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 | Ees by the receiving entity-:
- The gsmSCF may silently discard any |E which it does not functionally support
- TheHLR shall return an error if it does not functionally support an |E which it receives.

Details of errors and exceptions to these rules are specified in are-specified-in 3G TS 29.002 [4].
10.3.1 gsmSCF to HLR information flows

10.3.1.1 Any Time Subscription Interrogation Request

10.3.1.1.1 Description

ThisIF isused to request subscription information from the HLR at any time.

10.3.1.1.2 Information Elements

The following information elements are required:

Information element name Required | Description
GgsmSCF Address M This |E indicates the address of the interrogating gsmSCF.
Requested Info M This |E indicates the type of subscriber information being requested:

This can be one of:

- supplementary service, described in atable below

- Oeperator Ddetermined Bbarring

- CAMEL Ssubscription linformation, described in a table below
- supported CAMEL phasesin VLR

- supported CAMEL phasesin SGSN

Subscriber Identity M This |E identifies the subscriber for which the information is
reguested. The identity can be one of:

- IMS
- MSISDN

M Mandatory (The IE shall always be sent)

Supplementary service contains the following information:

Information element name Required | Description

SS code cM This |E indicates a supplementary service or-a-set-of supplementary
services-as defined in 3G TS 22.004 [25].

Only the Call Forwarding and Call Barring supplementary services are
alowed for this|E.

Basic Service €0 See 3G TS 22.002 [24].
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M Mandatory (The |E shall always be sent)

O Optional (Service Logic Dependent)

CAMEL subscription information contains the following information:

Information el ement name

Required

Description

CAMEL subscription
information

eM

This | E indicates what-rfermation-abeut-SShwhich CAMEL
Subscription Information is requested. It may be one er-mere-elements
of the following elements:-

~O-C3al/T-CSI/VT-CSI/TIF-CSI/GPRS-CSI/SMS-CSI/SS-CSI/M-
CSI/D-CSl

M Mandatory (The | E shall always be sent)

10.3.1.2

10.3.1.2.1

Description

Any Time Modification Request

This IF isused to modify information in the HLR at any time.

10.3.1.2.2

Information Elements

The following information elements are required:

Information element name Required | Description
g6smSCF Address M This |E indicates the address of the interrogating gsmSCF.
Subscriber Identity M This |E identifies the subscriber for which the information is
reguested. The identity can be one of:
- IMSI
- MSISDN
Modification Request for Cal cE®) This |E indicates the data of Ceall Fforwarding data to be modified. It
Fforwarding SS data is described in a table below.
Modification Request for Call cE®) This |E indicates the data of Ceall Bbarring data to be modified. It is
Bbarring SS data described in a table below.
M odification request for cE®) This |E indicates the modification request for CAMEL Ssubscription
CAMEL Ssubscription linformation._lt is described in atable below.
linformation
M Mandatory (The |E shall always be sent)
ce®) Conditional (Fhete-shal-besent,-if-availableOnly one of these elements shall be present)

Modification request for Call Fforwarding SS data contains the following information:

I nformation element name Required | Description

SS Code ME This IE indicates aCall Forwarding supplementary service er-a-set
of supplementary-servicesas defined in 3G TS 22.004 [25].

Basic Service cOo See 3G TS 22.002 [24].

SS Status cOo See 3G TS23.011 [26].
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Forwarded-to Number €0 See 3G TS 23.082 [27].
Forwarded-to Subaddress co See 3G TS 23.082 [27].
No Reply Condition Time €0 See 3G TS 23.082 [27].
Modify Notification Flag co i thli

. F l I v E ;F i y

This |E contains an instruction to activate or de-activate the

Notification-to-CSE flag.

M Mandatory (The |E shall always be sent)

O Optional (Service Logic dependent)

Modification request for Call Bbarring SS data contains the following information:

Information element name Required | Description

SS Code ME This IE indicates a-Call Barring supplementary service er-a-set-of
supplementary-servicesas defined in 3G TS 22.004 [25].

Basic Service oc See 3G TS 22.002 [24].

SS Status oc See 3G TS 23.011 [26].

Password oc See 3G TS 23.011 [26].

Wrong password attempts counter oc See 3G TS 23.011 [26].

Modify Notification flag oG '_ : jndicateswhel
?ﬁm to activate or de-activate the
Notification-to-CSE flag.

M Mandatory (The | E shall always be sent)

O Optional (Service Logic dependent)
itional (T] ol it available

M odification request for CAMEL Ssubscription linformation contains the following information:

I nformation element name Required | Description
o-CcSH c
T-cst c
VT-CSH c
TE-CSI c
GPRS-CSI c
SMS-CSI c
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M-CSH c
Requested CS| M This |E indicates which CS| shall be modified. Only one CSI may

be changed in one ATM Reguest.

Modify Notification flag ] This |E contains an instruction to activate or de-activate the
Notification-to-CSE flag.
Modify CSl state (] This |E contains an instruction to activate or de-activate the CSl.

M Mandatory (The | E shall always be sent)

O Optional (Service Logic dependent)

10.3.2 HLR to gsmSCF information flows

10.3.2.1 Any Time Subscription Interrogation ack

10.3.2.1.1 Description

ThisIF isused by the HLR to provide the requested subscription information to the gsmSCF.

10.3.2.1.2 Information Elements

The following information elements are required:
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Information el ement name

Required

Description

Call Fforwarding SS data

C

This |E indicatesthe datarelated-to-the call-forwardingis described in a
table below.

Call Bbarring SS data C This |E is described in a table belowindicatesthe datarelated-to-the
call-barring.

Operator Ddetermined C This |E is described in a table belowindicatesthe datarelated-to-the

Bbarring data operator-determined-barring.

CAMEL Ssubscription C This |E is described in a table belowindicatesthe datarelated-to-the

linformation CAMEL -subseription-information.

Supported CAMEL phasesin C This |E indicates the CAMEL phase supported at-in the VPEMNVLR.

VLR

Supported CAMEL phasesin C This |E indicates the CAMEL phase supported atin the SGSN.

SGSN

C Conditiona (The IE shall be sent, if requested and available)

Call Fforwarding SS data contains the following information:

Information element name Required | Description

Basic Service C See 3G TS 22.002 [24].

SS Status C See 3G TS 23.011 [26].

Forwarded-to Number C See 3G TS 23.082 [27].

Forwarded-to Subaddress C See 3G TS 23.082 [27].

Subscription Options C See 3G TS 23.082 [27].

No Reply Condition Time C See 3G TS 23.082 [27].

Notification-to-CSE Flag C This IE indicates whether the gsmSCEF is notified of a change of

data-of Ceall Fforwarding SS dataisnetified-to-the- gsmSCH-or-net.

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

Call Bbarring SS data contains the following information:

I nformation element name Required | Description

Basic Service C See 3G TS22.002 [24].

SS Status C See 3G TS 23.011 [26].

Password C See 3G TS 23.011 [26].

Wrong password attempts counter C See 3G TS 23.011 [26].

Notification-to-CSE flag C This IE indicates whether the gsmSCEF is notified of a change of
data-of Ceall Bbarring SS datathis+E-ishetified-to-the gsmSCFor
net.

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

Operator determined barring data contains the following information:

Information element name

Required

Description

ODB Generad Data

C

This |E indicates the set of subscribers features that the network
operator or the service provider can regulate.
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ODB HPLMN Specific Data C This |Ee indicates the set of subscribers features that the network
operator or the service provider can regulate only when the
subscriber is registered in the HPLMN.

Notification-to-CSE flag C This IE indicates whether the gsmSCEF is notified of a change of
data-of ODB dataisnetified-to-the gsmSCH-or-net.

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

CAMEL Ssubscription linformation contains the following information:

Information element name Required | Description

O-Csl C See section 4.3.1.
D-CslI C See section 4.3.2.
T-CSl C See section 4.3.4.
VT-CSI C See section 4.3.5.
TIF-CS C See section 4.3.6.2.
GPRS-CS| C See section 6.3.1.
SMS-CS C See section 7.3.1.
SS-Csl C See section 8.2.1.1.
M-CS| C See section 9.2.1.1

C Conditiona (The IE shall be sent, if requested and i available)

10.3.2.2 Any Time Modification ack

10.3.2.2.1 Description

ThisIF isused by the HLR to provide the modified information to the gsmSCF.

10.3.2.2.2 Information Elements

The following information elements are required:

Information element name Required | Description

Call Fforwarding SS data C This |E indicatesthe datarelated-to-call-forwardingis described in a
table below.

Call Bbarring SS data C This |E is described in atable bel owindicatesthe datarelatedtocalt
barring.

CAMEL Ssubscription C This |E is described in atable bel owindicatesthe datarelated CAMEL

linformation subseriptioninformation.

C Conditiona (The IE shall be sent.if it was modified-#requested-and-available)

Call Fforwarding SS data contains the following information:

Information el ement name Required | Description

SS Code C This |E indicates a-Call Forwarding supplementary service er-a-set
of-supplementary-services-as defined in 3G TS 22.004 [25].

Basic Service C See 3G TS22.002 [24].
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SS Status C See 3G TS 23.011 [26].

Forwarded-to Number C See 3G TS 23.082 [27].

Forwarded-to Subaddress C See 3G TS 23.082 [27].

Subscription Options C See 3G TS 23.082 [27].

No Reply Condition Time C See 3G TS 23.082 [27].
C

Notification-to-CSE Flag

This IE indicates whether the gsmSCEF is notified of a change of
data-of Ceall Fforwarding SS datais-hetified-to-the- gsmSCH-or-net.

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

Call Bbarring SS data contains the following information:

Information element name Required | Description

SS Code C This IE indicates aCall Barring supplementary service-or-a-set-of
supplementary-servicesas defined in 3G TS 22.004 [25].

Basic Service C See 3G TS 22.002 [24].

SS Status C See 3G TS 23.011 [26].

Password C See 3G TS 23.011 [26].

Wrong password attempts counter C See 3G TS 23.011 [26].

Notification-to-CSE flag C This IE indicates whether the gsmSCEF is notified of a change of

data-of Ceall Bbarring SS dataishetified-to-the- gsmSCHor-het.

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

CAMEL Ssubscription linformation contains the following information:

I nformation element name Required | Description

O-Csl C See section 4.3.1.
D-Csl C See section 4.3.2.
T-CSl C See section 4.3.4.
VT-CSl C See section 4.3.5.
TIF-CSI C See section 4.3.6.2.
GPRS-CS| C See section 6.3.1.
SMS-CS| C See section 7.3.1.
SS-CSl C See section 8.2.1.1.
M-CSl C See section 9.2.1.1

C Conditiona (The IE shall be sent, if it was modifiedavailable)

10.3.2.3

10.3.2.3.1

Description

Notify Subscriber Data Change

ThisIF isused by the HLR to notify to the gsmSCF of the change of subscriber data.
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10.3.2.3.2 Information Elements

The following information elements are required:

I nformation element name Reguired | Description
el ort M i  dentifics the subseriber for which the inf .
~MSH
~MSISDN
IMSI M TheIMSI isused to identify the subscriber.
MSISDN M The MSISDN is used to identify the subscriber.
Changed Data M This |E identifies the data that has changed. The data can be one of:

- Cdl Forwarding SS Data

- Cdl Barring SS Data

- Operator Determined Barring

- CAMEL Susbcription Information

M _Mandatory (The |E shall always be sent)
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*** Eirst Modified Section ***

2 Normative references

The following documents contain provisions which, through reference in this text, constitute provisions of the present
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- References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.
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(INAP) ; Part 1 : Protocol specification [ITU-T Recommendation Q.1600 (1997), modified]".

[8] 3G TS 23.090: "Digital cellular telecommunication system (Phase 2+); Unstructured
Supplementary Service Data (USSD) - Stage 2".
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11 Location-ServicesSubscriber Location and State
InterrogationRetrieval

Support of the procedures described in this chapterl-ocation-Subscriber-tnterrogation-Servicesin CAMEL Phase 3isa
network operator option.

11.1  Architecture

11.1.1 Functional Entities used for CAMEL

This subclause describes Any Time Interrogation and CAMEL support of Location Services. Location Servicesis only
supported in CAMEL Phase 3.

Figure Error! Reference source not found. indicates the functional entities involved in Any Time Interrogation and
Location Services.

This chapter defines two procedures for Location Services:

(1) The interfaces between gsmSCF and GML C and-HERfor Location Services via the GML Care- defined-n-this
chapter.

The interface between gsmSCF and HLR for Any Time Interrogation and Active Location Retrieval.
The prineipte-operation of Location Servicesisdescribed in 3G -TS 22.071 [17].

N

<
GMLC >@

=

I
|
|
|
|
<IN
| )
|
I
|

(D) Any Time Interrogation
)] Any Time Interrogation Ack
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HPLMN

! MAP

HPLMN/VPLMN

\

(9

Figure 11.1a: Functional architecture for Any Time Interrogation

HPLMN

MAP

Figure 11.1b: Functional architecture for CAMEL Support of Location Services

gsmSCF: see subclause 4.1.

GMLC: A functional entity that allows external LCS Clients to request real-time information about a Mobile
Station. The information that can be requested from the GMLC is the location of the mobile station.

HLR: see subclause 4.1.

MSC/VLR: seesubclause4.1.

The information flows between the GMLC and ether-functional entities other than the gsmSCF, have not been indicated
in the functional architecture as-shown in figure 1. These information flows fall-are outside the scope of thethis

specificationpresent-document.
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11.1.2 Interfaces defined for CAMEL

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

11.1.2.1 gsmSCF - GMLC interface

Thisinterface is used by the gsmSCF to request information (Mobile Station location) from the GMLC at any time.

11.1.2.2 GMLC - gsmSCF interface

Thisinterface is used by the GMLC to return the requested information (Mobile Station location) to the gsmSCF as:
FhegsmSCH-had requested by the gsmSCFthisinfermation via the Any Time Interrogation procedure-befere.

11.1.2.3 gsmSCF - HLR

Thisinterface is used by the gsmSCF to interrogate the HLR. As a network operator option, the HLR may refuse to
provide the information requested by the gsmSCF.

11.1.2.4 HLR - gsmSCF

Thisinterface is used by the HLR to return the requested information (Mobile Station location and/or Mobile Station
state) to the gsmSCF as requested by the gsmSCF viathe Any Time Interrogation procedure.

11.2  Procedures for CAMEL
11.2.1 Any-FimelnterrogationLocation Services

Handling of Any Time Interrogation to obtain L ocation Information involves the following process:

- CAMEL_ATI_GMLC

If an OSS needs to retrieve the active location of a Mobile Station, the gsmSCF initiates a transaction to the GMLC by
sending a Any —Time —Interrogation Request.



Process CAMEL_ATI_GMLC

3G aa.bbb Version x.y.z(YYYY-MM)

,Process in the GMLC
Receiving an ANY TIME

Interrogation request

from the gsm SCF

1(1)

Signals to/from
the gsm SCF

the left are lo/from%

Idle
Any_Time_
Interrogation
Request
ATI
accepted?
No
Yes
Process in !
GMLC ) O btain Location Set UE=
oo Inform ation "ATI Not Allowed"
Any_Time_ Any_Time _
Interrogation Interrogation
result Negatifve Result

Idle

Idle
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IProcess CAMEL_ATI_GMLC (1)
Process in the GMLC Receiving an Any Signals to/from the left are to/from
Interrogating request from the gsmSCF the gsmSCF.

< Idle >
Any Time
Interrogation
request
<TI
cepted?
P No
Yes
Proecess-Procedure in Obtain Location Set UE=
GMLC Information ATI Not Allowed
See 3G TS 22.071
ny Time ny Time
Interrogation Interrogation
ck negative response

-

S

Figure »* Next Modified Section ***

11.3: Process CAMEL_ATI_GMLC
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11.2.2 Any Time Interrogation-fer-Subseriber-State-and-Location

Information

Handling of Any Time Interrogation to obtain fer-Subscriber State and L ocation Information 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 an Any —Time —Interrogation Request. Support for this procedure is a network operator option.

Process CAMEL_ATI_HLR

Process in the HLR receiving an Any
Interrogation request from gsmSCF.

-
-

——

Any Time
Interrogation
request

1)

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

No
No
Pro_vide_ Set UE= Set UE=
Subscriber_Info Unknown Subscriber "ATI Not Allowed'
[*input data=

requested info*/

ny Time
Interrogation

ck

=

negative

ny Time
Interrogation
response

=

Figure*** Next Modified Section ***
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11.4: Process CAMEL_ATI_HLR
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Process CAMEL_ATM_HLR

Process in the HLR
receiving an Any Time Modification
request from gsmSCF '

Any_Time |
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)

1(1)

Notify_Subjscriber_
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W ait for
response
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Data_Change
response
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No

No
No
No
Mo dify requeste|d
data
Set UE= Set UE= Set UE=
Any_Time N ot available Unknown subscriper ATM Not Alloweld
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Modification
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11.3  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 (M), Conditional (C), Optional (O) or Not applicable (-). This
categorisation is afunctional 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 |Es by the receiving entity-:
- The gsmSCF may silently discard any |E which it does not functionally support
- The GMLC shall return an error if it does not functionally support an IE which it receives.

Details of errors and exceptions to these rules are specified in are-specifiedr-3G TS 29.002 [4].
11.3.1 gsmSCF to GMLC information flows

11.3.1.1 Any Time Interrogation Request

11.3.1.1.1 Description

This IF isused to request information (Mobile Station location) from the GMLC.

11.3.1.1.2 Information Elements

The following information elements are required:

Information element name | Required Description
gsmSCF Address M This |E indicates the address of the interrogating gsmSCF.
Requested Info M This |E indicates the type of information that is requested. It shall

have the following value:

- Mobile Station location

Mobile Station Identity M This |E identifies the Mobile Station of which the information is
requested. The identity can be one of the following list:
- IMSI
- MSISDN

M Mandatory (The IE shall always be sent)

11.3.2 GMLC to gsmSCF information flows

11.3.2.1 Any Time Interrogation ack

11.3.2.1.1 Description

ThisIF isused by the GMLC to provide the requested information to the gsmSCF. Fhe-gsmSCHreguested-the
inf ; oy with ! . .

11.3.2.1.2 Information Elements

The following information elements are required:

Information element name | Required Description
Location Information C This |E indicates the location of the Mobile Station.
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C Conditiona (The IE shall be sent if requested and available)

Location Information contains the following information:

Information element name Required Description
LocationNumber - See 3G TS 2301813
CealldorbAL - See3G-FS23:018 3
Geographical Information C See 3G TS 23.032 [x]. The GMLC receives Extendted

Geographical Information from the MSC. The Extendted
Geographical Information shall be converted to the Geographical

Information by the GMLC.

Geodetic Information C See 3G TS23.018[3].

Age Of Location Information C See 3G TS23.018[3].

VER number - See 3G TS 2301813

Selected LSA-Identity - See 3G-TS23.018[3k

M SC number C See 3G TS 23.032: [34x]. The GMLC receives the MSC number
from the HLR in the Send_Routing Info For LCS MAP
operationmessage.

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

11.3.3 gsmSCF to HLR information flows

11.3.3.1 Any Time Interrogation Request

11.3.3.1.1 Description

This IF isused to request information (subscriber state and/or location) from the HLR at any time.

11.3.3.1.2 Information Elements

The following information elements are required:

I nformation element name Required | Description
GsmSCF Address M This |E indicates the address of the interrogating gsmSCF.
Requested Info M This |E indicates the type of subscriber information being requested:

- L ocation Informati onsubseriber-location
- Ssubscriber Sstate

- Current_Location
Ceurrent_ Location shall not be present if Ltocation Information
is not present in the Requested | nfo-parameter)

Subscriber Identity M This |E identifies the subscriber for which the information is
reguested. The identity can be one of:

- IMS|
- MSISDN

M Mandatory (The IE shall always be sent)
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11.3.4 HLR to gsmSCF information flows

11.34.1 Any Time Interrogation ack

ThisIF isused by the HLR to provide the requested subscriber location and/or subscriber state information to the

11.34.1.1 Description
gsmSCF.
11.3.4.1.2 Information Elements

The following information elements are required:

Information el ement name

Required | Description

Location Information

C This | E indicates the location of the served subscriber.

Subscriber State

C This |E indicates the status of the MS. The possible values of the IE

are:

CAMELBusy: The VLR hasindicated that the MS is engaged
inen atransaction for a mobile originating or terminated circuit-
switched call.

NetworkDeterminedNotReachable: The VLR has indicated that
the network can determine fromitsinternal data that the MS s not
reachable.

Assumedidle: The VLR hasindicated that the state of the MSis
neither “CAMELBusy” nor “NetworkDeterminedNotReachable”.
NotProvidedFromVLR: The VLR did not provide any information
on subscriber state even though it was requested.

C Conditiona (The IE shall be sent, if requested and available)

Location Information contains the following information:

Information element name Required | Description

Location Number C See 3G TS23.018 [3].
CellldOrLAl C See 3G TS23.018[3].
Geographical Information C See 3G TS23.018 [3].
Geodetic Information C See 3G TS23.018 [3].
Age Of Location Information C See 3G TS23.018 [3].
VLR number C See 3G TS23.018[3].
Selected LSA Identity C See 3G TS 23.018[3]
Current Location Retrieved C See 3G TS 23.018[3]

C Conditiona (The IE shall be sent, if available)
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Functional description, Stage 2".
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*** Second Modified Section ***
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4.3.6 Other CAMEL data

4.3.6.1 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.

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

- anindication that the HLR shall send the subscriber state of the called subs__ criber.
4.3.6.2 Translation Information Flag CAMEL Subscription Information (TIF-CSI)

4.3.6.2.1 Translation Information Flag

A flag (TIF) inthe CAMEL Subscriber datain 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. 4.7.2).

If the flag is absent, thisindicates that atrandation is needed in the HLR and the usual procedure applies as defined in
| the current version of FTS-GSM-03.823G TS 23.082 [27]. In particular, the interaction with barring services shall be
performed by the HLR at the registration of the FTN.

A flag (TIF) inthe CAMEL Subscriber datain the VLR indicates, when the subscriber registersaforwarded-to
nAumbersubmits a deflected-to-number, that the VLR shall not attempt to perform any trandglation, number format
checks, prohibited DTN checks, call barring checks (cf. 4.7.2).

If the flag is absent, thisindicates that atrandation is needed in the VLR and the usual procedure applies as defined in
the current version of FTS-GSM-03.823G TS 23.072 [35]. In particular, the interaction with barring services shall be
performed by the VLR at the registration-submission of the DTN.

4.3.6.2.2 Notification flag

The natification flag indicates whether the change of the TIF-CSI is notified to the gsmSCF or not.

\ *** Next Modified Section ***

4.5.3.3 Handling of provide roaming number request in the VLR

| The functional behaviour of the VLR is specified in GSM-03:248-3G TS 23.018[3]. The procedure specific to CAMEL
is specified in this subclause:

- CAMEL_SET_SOA.

*** Next Modified Section ***

46.1.4 Event Report BCSM

4.6.1.4.1 Description

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



46.1.4.2 Information Elements

The following information elements are required:
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Information €lement name MO | MEF | MT | VT |[Description

Event type BCSM M M M M |This|E specifies the type of event that is reported.

Event Specific Information C C C C |ThislE indicatesthe call related information specific to

BCSM the event.

LegID M M M M |This|E indicates the party in the call for which the event
is reported.

Misc Call Info M M M M |This|E indicates the DP type.

M Mandatory (The IE shall always be sent)

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

Event Specific Information BCSM contains the following information for the O Answer and T Answer cases.

Information element name MO | MF | MT | VT [Description

Destination address M M M M |This|E specifies the destination address for the call leg.

OR - C C - |ThislE indicates that the call was subject to basic
Optimal Routeing as specified in GSM-03-793G TS
23.079 [36].

Forwarded call - M C C [ThislE indicatesthat the call has been subject to GSM

call forwarding.

M Mandatory (The IE shall always be sent)

C Conditiona (The IE shall be sent if itsvalue is True, otherwise it shall not be sent)

- Not applicable

*** Next Modified Section ***

4.6.2.14 Reset Timer

46.2.14.1 Description

ThisIF isused to refresh atimer.

4.6.2.14.2 Information Elements

The following information elements are required:

Information element name

MO

MF

Description

Timer Vaue

M

M

hi ifies ol .  hall
besat:

This IE specifies the value to which the indicated timer
shall be set.

Timer ID

i I of e indicati  value.
This |E indicates which timer shall be reset. It shall b

set to ‘Tssf’.

M Mandatory (The IE shall always be sent)
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O Optional (Service logic dependent)

*** Next Modified Section ***

4.6.2.15 Send Charging Information

4.6.2.15.1 Description

ThisIF isused to send e-parameters from the gsmSCF to the gsmSSF. If charge advice information is received from the
gsmSCF, 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 M SC shall be in accordance
with the GSM Advice of Charge Supplementary Service.

ThelFisonly used inthe MO case or inthe VT case.

NOTE: If charge advice information is received from the gsmSCF after charge information has been generated by
the MSC and sent to the M 'S, 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 M S.

4.6.2.15.2 Information Elements

The following information elements are only used for the MO case and for the VT case:

Information €lement name MO | ME | MT | VT |Description

SCI Billing Charging M - - M |This|E defines the Advice Of Charge related information

Characteristics to be provided to the Mobile Station

LegID M - - M |This|E indicates where the charging information shall be
sent.

M Mandatory (The IE shall always be sent)
SCI Billing Charging Characteristics is defined as:

Information element name MO | ME | MT | VT |Description
AOC After Answer C - - C |Thisl|E issent after an Answer from event has been

detected from the called party, the current connected SRF
or the temporary connection.

AOC Before Answer C - - C |ThislE issent before an Answer event has been detected
from the called party, the current connected SRF or the
temporary connection.

C Conditiona (only one of these IEs may be sent)

AOC Before Answer is defined as:

Information element name MO | ME | MT | VT |Description

AOC Initia M - - M [This|E contains CAl elements as defined in GSM
02.243G TS 22.024 [31].

AOC Subsequent O - - O |[Seedefinition in the next table.

M Mandatory (The IE shall always be sent)
O Optional (Service logic dependent)
AOCSubsequent is defined as:
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Information €lement name MO | ME | MT | VT |Description
CAl Elements M - - M [This|E contains CAl elements as defined in 3G TS 22.024
Tariff Switch Interval 0] - - O |This|E indicates the tariff switch time until the next tariff
switch applies.
M Mandatory (The IE shall always be sent)
O Optional (Service logic dependent)
AOCAfterAnswer is defined as;
Information element name MO | MF | MT | VT |Description
CAl Elements M - - M |ThisIE contains CAl elements as defined in 3G TS 22.024
Tariff Switch Interval O - - O [This|E indicates the tariff switch time until the next tariff
switch applies.

M Mandatory (The IE shall always be sent)

*** Next Modified Section ***

4.6.3.3 Play Announcement

46.3.3.1 Description

ThisIF isused for inband interaction.

4.6.3.3.2 Information Elements

The following information elements are required:

Information element name MO | MF | MT | VT |Description

Information To Send M M M M |This|E indicates an announcement or atone to be sent to
the end user by the gsmSRF-.

Disconnect From | P Forbidden M M M M | This|E indicates whether or not the gsmSRF may be
disconnected from the user when al information has
been sent.

Request Announcement M M M M |This|E indicates whether or not a

Complete SpecializedResourceReport shall be sent to the gsmSCF
when al 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 | ME | MT | VT |Description
Inband Info OC | ©C | ©C | ©C |ThislE indicates the inband information to be sent.
Tone OC | ©C | ©C | ©C |ThisIE indicatesthe tone to be sent. The mapping from

the code points of this |E to tonesis a matter for agreement
between the gsmSCF operator and the gsmSRF operator.
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C Conditiona (only one element shall be present)

Inband Info contains the following information:
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Information element name MO | ME | MT | VT |Description

Message ID M M M M |ThisIE isdescribed in the next table.

Number Of Repetitions M M M M | This|E indicates the maximum number of times the
message shall be sent to the end-user.

Duration @) @) @) O [This|E indicates the maximum duration time in seconds
that the message shall be played/repeated. Zero indicates
endless repetition.

Interval (0] (0] (0] O [ThislE indicatesthetimeinterval in seconds between two
repetitions.

M Mandatory (The IE shall always be sent)
O Optional (Service logic dependent)
Message |D contains the following information:

Information €lement name MO | ME | MT | VT |Description

Elementary Message ID OC | ©C | ©C | ©C |ThislIE indicates a single announcement

Text OC | ©C | ©C | ©C |ThislE indicates atext to be sent. The text shall be
transformed to inband information (speech) by the
gsmSRF.

Elementary Message IDs OC | ©C | ©C | ©C |ThislE indicates a sequence of announcements

Variable Message OC | ©C | ©C | ©C |ThislE indicates an announcement with one or more
variable parts.

C Conditional (only one element shall be present)
Tone contains the following information:

Information element name MO | ME | MT | VT |Description

TonelD M M M M |This|E indicates the tone to be sent.

Duration O (@] (@] O [This|E 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)

*** Next Modified Section ***

4.6.3.4 Prompt And Collect User Information (received information)

4.6.34.1 Description

ThisIF isused to interact with a call party in order to collect information.
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46.3.4.2 Information Elements

The following information elements are required:

Information element name MO | ME | MT | VT |Description

Collected Info M M M M [This|E isdescribed in the next table.

Information To Send 0] @) @) O |ThisIE indicates an announcement or atone to be sent to
the end user by the gsmSRF-.

Disconnect From IP Forbidden| O 0] (6] O |ThislE indicates whether the gsmSRF sheuld-shall be

disconnected from the user when all information has been
sent.

O Optional (Service logic dependent)

\ *** Next Modified Section ***

46.11 VMSC to GMSC information flows

4.6.11.1 Resume Call Handling

46.11.1.1 Description

| ThisIF isdescribed in GSM-03.793G TS 23.079 [36] and is used to request the GM SC to take over handling the call so
that it can be forwarded from the GM SC.

46.11.1.2 Information Elements

Resume Call Handling contains the following CAMEL specific IE:

Information element name Required | Description

o-csl C This |E contains O-CSI without triggering criteria.

It indicates that CAMEL handling applies for aforwarded call.
Shall be present if CAMEL handling applies; otherwise shall be
absent.

C Conditional (The IE shall be sent if applicable)

*** Next Modified Section ***

4.6.13.2 Process Call Waiting

4.6.13.2.1 Description

| ThisIF isdescribed in GSM-03-483G TS 23.018 [3] and is used to instruct the M SC to continue the connection of a
waiting call.
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46.13.2.2 Information Elements

Process Call Waiting contains the following CAMEL specific | E:

Information element name Required | Description

Call Reference Number M This |E carries the Call Reference Number provided by the HLR
in the Provide Roaming Number IF.

GMSC Address M This|E isthe E.164 address of the GMSC.

M Mandatory (The IE shall always be sent)

*** Next Modified Section ***

4.7.2 Call forwarding services

4.7.2.1 Registration of Call Forwarding

The functional behaviour for the registration of the Call Forwarding supplementary serviceis defined in GSM-03:823G
TS23.082 [27]. The procedure specific to CAMEL is defined in this subclause:

- CAMEL_Check CF_Interaction
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| *** First Modified Section *** |

5 USSD to/from gsmSCF

51 Architecture

511 Functional Entities used for CAMEL

This subclause describes the functional architecture needed to support CAMEL handling of USSD to/from gsmSCF.
The functional model of USSD in an HLR that supports CAMEL is shown in figure 5.1.

The phase 2 USSD handler isdefined in 3G TS 23.090 [8]. Phase 1 USSD messages may be relayed from the HLR to
the gsmSCF. CAMEL introduces a"CAMEL USSD application" which isinvoked by the USSD handler. The CAMEL
USSD functional entities and application behaviour is specified in this section.

MAP
gsmSCF

R

CAMEL USSD
application

USSD Handler

MAP

Figure 5.1: Handling of USSD to and from a CAMEL subscriber

HLR: The HLR stores for subscribers requiring CAMEL support the information relevant to the current subscription
| regarding U-CSl. The UG-CSl is stored as global data applicable to all GAMEL-subscribers. The U-CSl and the UG-
CSl are stored in the HLR only.

gsmSCF: see subclause 3.1.

| =+ Next Modified Section ***

51.2 Interfaces defined for CAMEL

This subclause describes the different interfaces applicable to CAMEL. It specifies on a high level the functions
specific to CAMEL.
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CR editor’snote: The HLR does not send USSD CAMEL Subscription Information (U-CSl) to
the VPLMN.

5.1.2.2 gsmSCF - HLR interface

Thisinterfaceis used for USSD operations, both for gsmSCF-initiated dialogues and M S-initiated dialogues (relayed
viaHLR). It isanetwork operator option whether to support or not USSD operations on this interface.
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*** Eirst Modified Section ***

6.6.1.2 Apply Charging Report GPRS

6.6.1.2.1 Description

This IF isused by the gprsSSF to report to the gsmSCF the information requested in the Apply Charging GPRSIF. In
addition, this IF is used to notify the gsmSCF of user initiated change in QoS. Note that there are several possible QoS
profiles defined by the combinations of the different QoS attributes as defined in 3G TS 23.060, see reference [11]. A
PLMN may only support and charge on a limited subset of those QoS. It is recommended that changesin QoS are only
reported in Apply Charging Report GPRS for those QoS profiles.

6.6.1.2.2 Information Elements
Information element name Required | Description
Charging Result M This |E contains the charging information for the PDP

provided by the gsmSSF. It is a choice between elapsed
time and data volume.

Quiality of Service C This |E identifies the QoS requested by the user and
granted by the SGSN due to ‘Modify PDP Context

request. H-not-present-the reportis sent-due to-PDP context

reached:
This |E shall only be present if sending of the Apply

Charging Report was the-triggered by a change in Quality
of Service.

Active M This |E indicates if the GPRS session or PDP context is
till established-e, or if it has been detached or deactivated.

PDPID C This |E identifies the PDP context which the Apply
Charging Report is applicable for. If not present the
dialogue corresponds to the session or to one single PDP
context.

M Mandatory (The |E shall always be sent)
C Conditional (The IE shall be sent, if available)
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*** Eirst Modified Section ***

7.6.2.4 Furnish Charging Information SMS

7.6.24.1 Description
This IF isused to request the gsmSSF/gprsSSF to include information in the CAMEL specific logical MO SM S record.

Thelogical call record is created when FCI-SMSis received and alogical call record for that short message does not
exist. For modelling purposes the logical cal record is buffered in the gsmSSF/gprsSSF. The gsmSSF/gprsSSF
completeslogical call records as defined in the SDLs. Once the logical call record is completed, then its free format
datais moved to the corresponding CDR and the logical call record is deleted.

The CSE can send multiple concatenated FCls per Short Message for completion. The total maximum of free format
datais 160 octets per SM. The 160 octets may be sent in one or more FCI operations. If there is non-completed free
format data and new FCI operation(s) i/are received to overwrite the non-completed data, then the non-completed data
is discarded and the gsmSCF can send another 160 octets per SM.

7.6.2.4.1 Information Elements
Information element name | MO Description
SMS
FCI Billing Charging M [This|E isdescribed in the next table.
Characteristics

M Mandatory (The IE shall always be sent)

FCI Billing Charging Characteristics contains the following information:

Information element name | MO Description
SMS

FCIBCCCAMEL Sequence 1 M [This|E is described in the next table.
M Mandatory (The IE shall always be sent)

FCIBCCCAMEL Sequence 1 contains the following information:

Information element name | MO Description
SMS
Free Format Data M

operations:
This|E isafree format data to be inserted in the CAMEL logical

call record.

Append Free Format Data O |ThislE indicates that the gsmSSF/gprsSSF shall append the free
format datato the Logical MO SM S record.

e IfthislEispresent indicating “Append”, the gsmSSF/gprsSSH
shall append the free format data received in this |F to the free
format data already present in the Logical MO SM S record.

» If thislE isabsent or in value “Overwrite”, then the gsmSSF
shall overwrite all free format data already present in the
Logical MO SMS record, by the free format datareceived in
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thisF.

If no Logical MO SMS record exists yet, then the
gsmSSF/gprsSSF shall ignore this IE.

M Mandatory (The IE shall always be sent)

O Optional (Service logic dependent)
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*** Eirst Modified Section ***

46.11 VMSC to GMSC information flows

46.11.1 Resume Call Handling

46.11.11 Description

ThisIF isdescribed in GSM-03-79-3G TS 23.079 [4}[36] and is used to request the GM SC to take over handling the
call so that it can be forwarded from the GM SC.

46.11.1.2 Information Elements

Resume Call Handling contains the following CAMEL specific |E:

Information el ement name Required | Description

O-Csl C

FhisHe contains O-CShwithout-triggering-criteria:

This |E Hindicates that CAMEL handling applies for an
optimally routed |ate forwarded call.

Shalk-This | E shall be present if CAMEL handling applies;
otherwise it shall be absent.

Trigoer criteriafor DP Collected Information, if present, may
shall be omitted in thisIF.

Trigger criteriafor DP Route Select Failure, if present, shall be
included in thisIF.

D-CY

(@}

This |E indicates that CAMEL handling applies for an optimally
routed late forwarded call.

This |E shall be present if CAMEL handling applies; otherwise it
shall be absent.

C Conditiona (The IE shall be sent if applicable)
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Figure 4.59a: Procedure Check_Criteria_Analysed_Info(sheet 1)
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Process gsmSSF 2(36)
/* Ir71v70(7:aiioiniofi gsmSSF iﬁ MO . /¥ Signals to/from the left are toffrom the MSC,;

"MT, VT or CF call case. */ ‘ signals to/from the right are

toffrom the gsmSCF. */

ffffffffffffffff D

' The received CSl states

' “whether DP Collected_Info

. or DP Analysed_Information
.or DP Route_Select_Failure

' ror DP T_Busy tart_State
. 'or DP T_No_Answer
.or DP Terminating_Attempt_ Idle
' Authorised shall be armed
as TDP —
Idle
[ ‘\ [ \ [
Int_Invoke Int_Invoke Int_Invoke Int_Invoke Int_Invoke
gsmSSF gSMSSF gsSmSSF gsSmSSF gsSmSSF
(O-CSI) (T-CSI) (VT-CSI) (D-CSI) (N-CSI)
\ v L % \
N
AmDP | - ‘
Int_O_Exception, Int_DP_O_Answer,
Int_T_Exception Int_DP_T_Answer,
Int DP_O_Abandon,
Int_gsmS$F Int DP_T_Abandon,
Invoked Int DP_Route_Select_Faiure,
Int_Continue Int_ DP_O_No_Answer,
Int_ DP_T_No_Answer,
. Int_ DP_O_Busy,
WRagaEg;T Int_ DP_T Busy,
- Idle ) Int_ DP_O_Disconnect,
Int_DP_T_Disconnect

4.57b: Process gsmSSF (sheet 2)



Process gsmSSF

/* Invocation of gsmSSF in M
MT, VT or CF call case. */

2(36)

/* Signals to/from the left are to/from the MSC;
signals to/from the right are
to/from the gsmSCF. */

D

The received CSI states

| whether DP Collected_Info
or DP Analysed_Information
or DP Route_Select_Failure
or DP T_Busy @State
or DP T_No_Answer
or DP Terminating_Attempt_ Idle
Authorised shall be armed
as TDP. "
K Idle
[ \ \ \ \
Int_Invok Int_Invoke Int_Invoke Int_Invoke Int_Invoke
gsSmSSF gsmSSF gsSmSSF gsmSSF gsmSSF
(O-CSl) (T-Csl) (VT-CSI) (D-CSI) (N-CSI)
L=l ol WSl (Dl (Ngtsl)
N
AmDP |- ‘
Int_O_Exception, Int_DP_O_Answer,
\ Int_T_Exception Int_DP_T_Answer,
Int_DP_O_Abandon,
Int_gsmSSF Int_DP_T_Abandon,
Invoked Int_DP_Route_Select_Failure,
Int_Continue Int_DP_O_No_Answer,
Int_DP_T_No_Answer,
. Int_DP_O_Busy,
V_VggaﬁggT Int_ DP_T_Busy,

g

Int_ DP_O_Disconnect,

Int_DP t
~ DP_Analysed_Info
[

4.57b: Process gsmSSF (sheet 2)
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<<First modified section>>
45.2 Handling of mobile originated calls

4521 Handling of mobile originated calls in the originating MSC

The functional behaviour of the originating VM SC is specified in 3G TS 23.018 [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 TNRYy,

- Procedure CAMEL_Stop_TNRy.

- Procedure CAMEL_Store Destination_Address
The procedure Send_Access Connect_If Required is specified in 3G TS 23.018 [3].

The following paragraphs gives details on the behaviour of the MSC in the procedure CAMEL_OCH_MSC _INIT,
CAMEL_OCH_ETC, CAMEL_OCH_ANSWER and CAMEL _Store Destination Address.

452.1.1 Actions of the MSC on receipt of Int_Error
The MSC checks the default Call Handling parameter in the relevant CSl.

If the default call handling is release call, a Release is sent to the MS and an Abort to the VLR. The MSC then rel eases
all call resources and the procedure CAMEL_OCH_MSC _INIT ends.

If the default call handling is continue call, the M SC continues processing without CAMEL support. It sends
Send_Info_For_Ougoing_Call to the VLR and waitsin state Wait For MO_Call_Result.

452.1.2 Actions of the MSC on receipt of Int_Continue

The MSC continues processing without any modification of call parameters. At DP_Analysed Information it sends
Send_Info_For_Ougoing_Call to the VLR and waitsin state Wait For MO_Call_Result.

45.2.1.3 Actions of the MSC on receipt of Int_Continue_With_Argument

The MSC continues processing with modified call parameters. The MSC shall replace the call parameters by the
information received in the Int_Continue_With_Argument message. Call parameters which are not included in the
Int_Continue_With_Argument message are unchanged.

Signalling limitations or regulatory requirements may require the Calling Partys Category, Generic Number, Original
Called Party Number and Redirecting Party 1D to be ignored or modified.



45.2.1.4 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 M SC 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 1D to be ignored or modified.

The network signalling system shall indicate that thisis an internal network number.

At BP-Analysed—tnfermation DP_Collected Information the M SC sets the O-CSI suppression parameter;. If D-CSI
and N-CS| are not present, the MSC sends a Send Info For Outgoing Call to the VLR and waits in state
Wait_For MO_Cadll_Resuilt.

At DP_Analysed Information it sets the D-CSI suppression parameter, sends a Send Info For Outgoing Call to the VLR
and waits in state Wait For MO Call Result.

45.2.15 Actions of the MSC on receipt of Int_Release_Call

A Releaseis 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 isused. The MSC then releases all call resources and the procedure
CAMEL_OCH_MSC_INIT ends.

45.2.1.6 Action of the MSC in procedure CAMEL_OCH_MSC_ANSWER

If the MSC received a destination address from the GMSC in the ISUP Answer or Connhect message, the MSC relays
the destination address to the gsmSSF in the Int._DP_O_Answer message.

NOTE: The sending of e-parameters by the gsmSCF after receiving the DP_O_Answer indication may beto late.

45.2.1.7 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. Thisisto ensure that acall record is always generated for
every successful establishment of atemporary connection to a gsmSRF, especially in the case where the connection is
between PLMNs.

NOTE: Thismeansthat it may not be possible to access an SRF which does not generate an |SUP Answer
Message (ANM).

If a Progress message is sent towards the M S the progress indicator shall indicate "In Band Information™.

45.2.1.8 Action of the MSC in procedure CAMEL_Store_Destination_Address

The Int_Store DA message carries the value of the global variable Destination address and the parameters OR and
Forwarding received in the procedure call.

<<Next modified section>>



Procedure CAMEL_OCH_MSC_INIT

/* Procedure in the MSC to perforr%

4(4)

/* Signals to/from the left are BL

CAMEL handling for an outgoing

to/from the BSS; signals to/from
call request */

the right are to/from the gsmSSF

DP_Collected_info
DP_Analysed_Information

Release

Wait_For_MO_Call_Result

Int_DP_O_Abandon

Int_continge

Result:=
fail

|
X

Figure 4.10e: Procedure CAMEL_OCH_MSC_INIT (sheet 4)



Procedure CAMEL_OCH_MSC_INIT

/* Procedure in the MSC to perforr%

4(4)

/* Signals to/from the left are BL

CAMEL handling for an outgoing

to/from the BSS; signals to/from
call request */

the right are to/from the gsmSSF
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BR=dialyicec=haiornationm
Wait_For_MO_Call_Result

Release

Int_DP_O_Abandon

Int_continge

Result:=
fail

|
X

Figure 4.10e: Procedure CAMEL_OCH_MSC_INIT (sheet 4)
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46.7.2 Insert Subscriber Data

46.7.2.1 Description

ThisIF isused by an HLR to update a VLR with certain subscriber data. This IF is specified in 3G TS 29.002 [4].

46.7.2.2 Information Elements

Insert Subscriber Data contains the following CAMEL specific | E:

Information el ement name

Required | Description

o-csl C This |E identifies the subscriber as having originating CAMEL services.

D-CSl C This |E identifies the subscriber as having originating CAMEL dialled
services.

VT-CS C This |E identifies the subscriber as having terminating CAMEL servicesin
the VM SC.

C Conditiona (The IE shall be sent, if required)

O-CSl contains the following information:

CAMEL Capahility Handling

Information element name Required | Description

gsmSCF Address M This|E isdescribed in section 4.3.1

Service Key M This|E is described in section 4.3.1.

Default Call Handling M This|E is described in section 4.3.1.

TDPList M This|E isdescribed in section 4.3.1.

DP Criteria O This|E is described in section 4.3.1.
C

This|E is described in section 4.3.1. I this | E is absent, this indicates
that CAMEL phase 1 is asked.

M Mandatory (The |E shall always be sent)

C Conditiona (The IE shall be sent when required)

O Optional (service logic dependant)

D-CSlI contains the following information:

I nformation element name Required | Description

gsmSCF Address M This |E is described in section 4.3.2.

Service Key M This |E is described in section 4.3.2.

Default Call Handling M This |E is described in section 4.3.2.

DP Criteria M This |E is described in section 4.3.2.

CAMEL Capability Handling M This |E is described in section 4.3.2. The CAMEL Capability Handling

shall indicate CAMEL phase 3 or higher.

M _Mandatory




VT-CSI contains the following information:

Information element name Required | Description

gsmSCF Address M This|E isdescribed in section 4.3.4.

Service Key M This|E is described in section 4.3.4.

Default Call Handling M This|E is described in section 4.3.4.

TDP List M This|E is described in section 4.3.4.

DP Criteria ) This |E is described in section 4.3.4.

CAMEL Capability Handling M This|E is described in section 4.3.4. The CAMEL Capability Handling

shall indicate CAMEL phase 3 or higher.

M Mandatory

O Optional (service logic dependant)

<<Next modified section>>
4.6.12.1 Send Info For Outgoing Call

46.12.1.1 Description

ThisIF isdescribed in 3G TS 23.018 [3] and is used to request the VLR to provide information to handle an outgoing
cal.

46.12.1.2 Information Elements

Send Info For Outgoing Call contains the following CAMEL specific |IE

Information element name Required | Description

Suppress O-CSl C This |E indicates that O-CSI shall be suppressed.
Shall always be sent in the second interrogation.

Suppress D-CSI C This |E indicates that D-CSI shall be suppressed.
Shall always be sent in the second interrogation.

C Conditiona (The IE shall be sent if applicable)




<<Next modified section>>
4.6.13.1 Complete Call

4.6.13.1.1 Description

ThisF isdescribed in 3G TS 23.018 [3] and is used to instruct the M SC to continue the connection of a call.

46.13.1.2 Information Elements

Complete Call contains the following CAMEL specific | E:

Information el ement name Required | Description

o-csl C This |E indicates that CAMEL handling applies for an MO call.
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 for an
MO call and in the response to the interrogation for an M T call.

D-Csl C This |E identifies the subscriber as having originating CAMEL
dialled services.

VT-CS C This |E identifies the subscriber as having terminating CAMEL
servicesin the VM SC.

Call Reference Number M This |E carries the Call Reference Number provided by the HLR
in the Provide Roaming Number IF.

GMSC Address M This|E isthe E.164 address of the GMSC.

M Mandatory (The |E shall always be sent)
C Conditional (The IE shall be sent if applicable)
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2 3G TS23.078 Version 3.3.0 (1999-12)

**¥*x  FIRST MODIFIED SECTION  ****

Procedure CAMEL_MT_GMSC_INIT 6(8)
fPfoi:e’sé iin the GMSC N T; Signals to/from the right are to/from
"to perform CAMEL handling , the gsmSSF;

.for a terminating call request if not otherwise stated.

Wait_For_
Routeing_

ause
Absent
Su iber? No

Yes

Int DP
Int_DP_T_%Sy Tn ‘Abandon

Send Routeing o
Info - - - ~-FromHLR Int_Releasé_Call
Negative Response

P_T Aband

Result=
Fail

DP_T B usy>

Int_continue

Result=
fail

Figure 4.27f: Procedure CAMEL_MT_GMSC _INIT (sheet 1)
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Procedure CAMEL_MT_GMSC_INIT 6(8)
ziP}o;:e’sis iin the GMSC N T; Signals to/fromthe right are to/from
"to perform CAMEL handling , the gsmSSF;

.for a terminating call request if not otherwise stated.

Int_Releasé_Call

Int_DP_T_%Ey
< DP_T Busy Result=
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Introduction

The GPRS attach and PDB contexts can take for hours, even for days. For each TCAP dialogue the SGSN and SCP
must maintain resources in order to link Transaction Id to correct software instance. Depending on the implementation
of TCAP there may be also some other semi-permanent resources allocated for each ongoing TCAP dialogue.

The routeing area update and change in QoS are not expected to occur in such great frequency that they would justify
maintenance of long idle TCAP dialogues. In addition, long periods of silence in a TCAP connection add need to use
ActivityTest and thus the savings in the signalling are somewhat reduced.

The proposal below isa similar approach to MAP in which dialogues are opened and closed in an efficient manner.

Proposal

In order to restrict long idle of TC dialogues Nokia proposes that

1. Ingeneral, the CAMEL Stage 2 (23.078) parameters are not modified except in the application level must be a
“gprsReference” in all operations. The gprsReference would be allocated by the SGSN and sent in Initial DP-GPRS
operation for the first time. The gprsReference would include an integer and the SGSN address.

2. The CAMEL Stage 3 (29.078) is defined so that both GPRS mobility management (MM) and PDP context open
and close T C-dialogue between the idle periods.

3. When an entity has no result nor error to send, it would send an empty TC-END.

4. Dueto possible load sharing between SCPs the SGSN must memorise the SCP address in the Initial DP-GPRS-
result. This address must be used in all other subsequent TCAP dialogues of that particular SSF instance.

5. Inthe SCP to SGSN direction multiple operations maybe packed to into asingle TC-message or multiple TC-
messages when the gprsSSF isin a DP. When there is multiple operations to sent then to maintain the correct
sequnce of operations the SCCP class 1 shall be used. If one of the following operations need to be sent, they are
sent as the last operation: ContinueGPRS, Cancel GPRS or ConnectGPRS.

6. The usage of TCAP would affect to Stage 3 section “12.1 Services assumed from TCAP” and possibly in each
GPRS operation procedure section in Stage 3.

7. The ordering of reports and EventReportBCSM-GPRS would be similar asin call related cases, i.e. depends
whether the DP isan EDP-R or EDP-N.

8. If there are no reports or EDPs armed then the service logic would make a final end and make atermination

9. Prearranged end would be used in asimilar manner asin call related cases, not to terminate dialogue, but to
terminate the relationship. In addition CAP operation ContinueGPRS and ConnectGPRS could mean pre-arranged
end (of the relationship) in the end of DP. Concepts dialogue and relationship are explained in the section 12.1.x.
of 29.078 CR.

10. At each moment of time there shall be only one TC dialogue open for each relation. In the case of a clitch problem
the SCP opened dialogue should be closed and the SGSN opened dialogue is maintained. After the handling of the
SGSN/gprsSSF operations, the SCP may have to resent the CAP operations, e.g. Cancel GPRS or ReleaseGPRS. In
some cases the resending is not needed / possible, e.g. when a Detach DP is reported as an EDP-N. The clitch
problem in the case of ActivityTestGPRS needs to be discussed and resolved.

11. When the gprsSSF is in state WaitingForlnstructions the dialogue is maintained. Once the gsmSSf received the last
ContinueGPRS, ConnectGPRS or Cancel GPRS, it shall send TC-END with zero components. For each
ApplychargingReportGPRS and EDP-N a separate TC-dialogue is used.



The operationsin each application context; (* = may open a dialogue)

SGSN -> SCP SCP -> SGSN

ApplyChargingReportGPRS * ActivityTestGPRS *

EntityRel easedGPRS * ApplyChargingGPRS *

EventReportGPRS * Cancel GPRS *

Initial EventGPRS * ConnectGPRS
ContinueGPRS

FurnishChargingl nformationGPRS *

ReleaseGPRS *

RequestReportGPRSEvent *

ResetTimerGPRS

SendCharginglnformationGPRS *




An example

= |

=
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>
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<
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<
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**¥*x  FIRST MODIFIED SECTION  ****

6.5.6 GPRS SSF

Process GPRS_SSF 2(13)

Wait_for_
Request

Int_DP_Attach,

Int_DP_Change_Of_Position_Session,
Int_DP_Change_Of_Position_Context,
Int_DP_PDP_Context_Establishment,
Int_DP_PDP_Context_Establishment_Acknowledgement

Set Tssf to default
non user interaction

A ctart Toof
ana-Staft—1Sst

CAP_InitialDP>™
GPRS

Waiting_for_
Instructions

Figure 6.15 a: Process GPRS_SSF (sheet 2)



3G TS23.078 Version 3.3.0 (1999-12)

Process GPRS_SSF
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2(13)

/* Signals to/from the left are to/fromthe SGSN;
signals to/from the right are to/from the gsmSCF */
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N user interaction
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GPRS
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Counter:=1
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|

Int_DP_Attach,
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Int_DP_PDP_Context_Establishment,
Int_DP_PDP_Context_Establishment_Acknowiedgement
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Process GPRS_SSF

3(13)
/* Note: Change Of Position
Complete isreported asa
DP_Detached with the cause
‘ Tt 1 %
< >'Waiting_for_lnstructions, Change of position’.*/

Monitoring

Int_DP_Detached,
Int_Change_Of_Position_Session_Complete

Perform implicit
disarming of
DPs

No
SessionActive
:= false
DP armed Yes l
s EDP-R?2 |
] ] Hande_ACR
SessionActive (session)
:= false
CAP_EventReport_ |
GPRS(notify&continue, |
Stop Tssf
| Hande_ACR
(session) |
SessionActive
= false Int_
CAP_EventReport_ Continue
| GPRS(interrupted)
Hande_ACR
(session) Complete_FCI_
| Set Tssf to default Records
non user interaction |
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Figure 6.15 b: Process GPRS_SSF (sheet 3)
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Figure 6.15d: Process

GPRS_SSF (sheet 4)
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' ¥ Process to describe the behaviour of the gprsSSF. * * | /* Signals to/from the left are to/from the SGSN; %
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Figure 6.15e: Process GPRS_SSF (sheet 5)
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Figure 6.15f: Process GPRS_SSF (sheet 6)
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Figure 6.15h: Process GPRS_SSF (sheet 8)
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Figure 6.15i: Process GPRS_SSF (sheet 9)
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Process GPRS_SSF 9(13)
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Figure 6.15j: Process GPRS_SSF (sheet 10)
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/* Notes:

- The values reported in
ApplyChargingReportGPRS are either
elapsed time or transferred volume.

- The volume counters are modeled as
signals received from some entity
internal to the gprsSSF. */
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Figure 6.15k: Process GPRS_SSF (sheet 11)
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Figure 6.16l: Process GPRS_SSF (sheet 12)
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Procedure EDP_Handling  GPRS

+[* Procedure in the gprsSSF for :
‘handling of the Event Detection Points,

1(1)

Formal parameters:
- i-DP
'- monitor mode (EDP-N/EDP-R)

Yes

CAP_EventReport .

WF_ERB_
esuk_or_erro

*( result,

CAP_EventRepo peration
timer N

Figure 6.xx: Procedure EDP_Handling_ GPRS
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Procedure Entity Released GPRS
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Procedure Send ACR_and_WF_result GPRS
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Figure 6.kk: Procedure Send ACR and WF Result GPRS
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Procedure Handle_ ACR_GPRS
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Figure6.17a: Procedure Handle ACR_GPRS
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Procedure Handle_ ACR_GPRS 2(2)
. Procedure in the gprsSSF for handing of -
ApplyChargingReport. */ ‘
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Figure 6.17b: Procedure Handle ACR_GPRS
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Procedure Handle_ ACR_GPRS 2(2)
. Procedure in the gprsSSF for handing of -
ApplyChargingReport. */ ‘

Stop
Vc(PDPId)

Start delta
measurement
Dc(PDPId)

Vc(PDPId)
pending
L :=false |

end ACR_an(
F Result_GPH

=0
o

Stop Tep
(PDPId)

Start delta
Stop Tsw measurement
Dcp(PDPId)

Tcp(PDPId)
pending
:=false

Discard Send ACR_and
e-values WF_Result_GPRS




33 3G TS23.078 Version 3.3.0 (1999-12)

*xxx  NEXT MODIFIED SECTION  ****

6.6 Description of information flows

6.6.1 gprsSSF to gsmSCF Information Flows
6.6.1.1 Activity Test GPRS Ack

6.6.1.1.1 Description

This IF isthe response to the Activity Test GPRS.

6.6.1.1.2 Information Elements

This IF contains no information € ements.

6.6.1.2 Apply Charging Report GPRS

6.6.1.2.1 Description

This IF isused by the gprsSSF to report to the gsmSCF the information requested in the Apply Charging GPRSIF. In
addition, this IF is used to notify the gsmSCF of user initiated change in QoS. Note that there are several possible QoS
profiles defined by the combinations of the different QoS attributes as defined in 3G TS 23.060, see reference [11]. A
PLMN may only support and charge on a limited subset of those QoS. It is recommended that changes in QoS are only
reported in Apply Charging Report GPRS for those QoS profiles.

6.6.1.2.2 Information Elements
Information element name Required | Description
Gprs Reference Number M This |E contains an identifier that is allocated by the

gprsSSF and it is used to identify the gprsSSF instance
taking care of GPRS session or PDP context.

Charging Result M This |E contains the charging information for the PDP
provided by the gsmSSF. It is a choice between elapsed
time and data volume.

Quiality of Service C This |E identifies the QoS requested by the user and
granted by the SGSN due to ‘Modify PDP Context

request. If not present the report is sent due to PDP context
or GPRS session termination or Charging threshold
reached.

Active M This |E indicates if the GPRS session or PDP context is
still established e, or if it has been detached or deactivated.
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PDPID C This |E identifies the PDP context which the Apply
Charging Report is applicable for. If not present the
dialogue corresponds to the session or to one single PDP
context.

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

6.6.1.3 Entity Released GPRS

6.6.1.3.1 Description

This IF is used by the gprsSSF to inform the gsmSSFSCEF at any phase that a GPRS session or PDP context-within-ene
dialogue has been terminated abrermalhy-by the SGSN without reporting any EDP.

6.6.1.3.2 Information Elements

The following information elements are used:

Information el ement name Required | Description

Gprs Reference Number M This |E contains an identifier that is allocated by the
gprsSSF and it is used to identify the gprsSSF instance
taking care of GPRS session or PDP context.

GPRS Cause M This |E contains the Cause value indicating the reason for
discontinuation of the PDP context.

PDPID M This | E identifies the PDP context which has been
terminated by the SGSN.

M Mandatory (The |E shall always be sent)

6.6.1.4 Event Report GPRS

6.6.1.4.1 Description

ThisIF isused to notify the gsmSCF of a GPRS event (e.g. Attach or Detach) previously requested by the gsmSCF in a
Request Report GPRS Event |F.

6.6.1.4.2 Information Elements

The following information elements are required:

Information el ement name Required | Description

Gprs Reference Number M This |E contains an identifier that is allocated by the
gprsSSF and it is used to identify the gprsSSF instance
taking care of GPRS session or PDP context.

GPRS Event type M This |E specifies the type of event that is reported.

Misc GPRS Info M This IE indicates the DP type (EDP-N or EDP-R).
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GPRS Event Specific Information C This |E contains information specific to the reported
event, e.g. new routeing area in case of change of
position or charging id in case of PDP Context
Establishment Acknowledgement.

PDPID C This |E identifies the PDP context, which the Report
GPRS Event is applicable for. If not present the
dialogue corresponds to the Attach/Detach FSM or to
one single PDP context.

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

6.6.1.5 Initial DP GPRS

6.6.1.5.1 Description

This IF is generated by the gprsSSF when atrigger is detected at a DP in the GPRS state machines, to request
instructions from the gsmSCF.
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6.6.1.5.2 Information Elements

The following information elements are required:

Information el ement name Required | Description

Gprs Reference Number M This |E contains an identifier that is allocated by the gprsSSF
and it is used to identify the gprsSSF instance taking care of
GPRS session or PDP context.

ServiceKey M This |E identifies for the gsmSCF the requested set of one or
more CAMEL services. It is used to address the correct
application/SLP within the gsmSCF.

GPRS Event Type M This |E indicates the armed GPRS DP event resulting in the
Initial Data Event IF.

MSISDN M This | E contains the basic MSISDN of the MS.

IMS| M This | E identifies the mobile subscriber.

Time and Time zone M This |E contains the time that the gprsSSF was triggered, and

the time zone the gprsSSF resides in.

GPRSMS Class C This |E contains the MS network and radio access
capabilities.

PDP Type C This |E identifiesthe PDP Type, e.g. X.25 or IP.

Quiality of Service C This |E identifies the QoS (subscribed, requested or
negotiated).

Access Point Name C This | E identifies the address Access Point Name the MS has
reguested to connect to.

Routeing Area | dentity C This |E contains the location information of the M S.

Charging ID C This |E contains the Charging ID received from the GGSN
for the PDP context.

SGSN Capabilities C This |E specifies the capabilities of the SGSN node to support

the CAMEL interwork, e.g. support of Advice of Charge.

M Mandatory (The |E shall always be sent)
C Conditional (The IE shall be sent, if available)
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*xxx  NEXT MODIFIED SECTION ~ ****

6.6.2 gsmSCF to gprsSSF Information Flows
6.6.2.1 Activity Test GPRS

6.6.2.1.1 Description

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

6.6.2.1.2 Information Elements

The following information elements are used:

Information el ement name Required | Description

Gprs Reference Number M This |E contains an identifier that is allocated by the
gprsSSF and it is used to identify the gprsSSF instance
taking care of GPRS session or PDP context.

6.6.2.2 Apply Charging GPRS

6.6.2.2.1 Description

ThisIF isused for interacting from the gsmSCF with the gprsSSF charging mechanisms to control the charging of a
GPRS session or PDP Context.

6.6.2.2.2 Information Elements
Information el ement name Required | Description
Gprs Reference Number M This |E contains an identifier that is allocated by the

gprsSSF and it is used to identify the gprsSSF instance
taking care of GPRS session or PDP context.

Charging Characteristics M This |E specifies the charging related information to be
provided by the gsmSSF and the conditions on which this
information has to be provided back to the gsmSCF. It isa
choi ce between granted volume and granted time for the
data transfer.

Tariff Switch Interval 0] Thisinformation element specifies the time duration until
the next tariff switch occurrence.

PDPID C This |E identifies the PDP context, which the Apply GPRS
Charging is applicable for. If not present the dialogue
corresponds to the session or to one single PDP context.

M Mandatory (The |E shall always be sent)
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(@) Optional (Service logic dependent).
C Conditional (The IE shall be sent, if available)

6.6.2.3 Cancel GPRS

6.6.2.3.1 Description
This IF is used by the gsmSCF to request the gprsSSF to cancel all EDPs and reports.

6.6.2.3.2 Information Elements

The following information elements are used:

Information element name Required | Description

Gprs Reference Number M This |E contains an identifier that is allocated by the
gprsSSF and it is used to identify the gprsSSF instance
taking care of GPRS session or PDP context.

PDPID C This |E identifies the PDP context which isto be cancelled.
If not present the dialogue corresponds to the session or to
one single PDP context.

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

6.6.2.4 Connect GPRS

6.6.2.4.1 Description
This IF is used by the gsmSCF to request the gprsSSF to modify the APN used when establishing a PDP Context.

6.6.2.4.2 Information Elements

Information el ement name Required | Description

Access Point Name M This |E contains the Access Point Name to be used when
establishing the PDP Context.

PDP Id C This | E identifies the PDP Context where the new Access
Point Name shall be used.

M Mandatory (The IE shall always be sent)
6.6.2.5 Continue GPRS

6.6.2.5.1 Description

Thisinformation flow requests the gprsSSF to proceed with processing at the DP at which it previously suspended
processing to await gsmSCF instructions. The gprsSSF completes DP processing, and continues processing (i.e.,
proceeds to the next point in the Attach/Detach FSM or PDP Context FSM) without substituting new data from the
gsmSCF.
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6.6.2.5.2 Information Elements

The following information elements are used:

Information el ement name Required | Description

PDPID C This |E identifies the PDP context which processing shall
continue for. If not present the dialogue corresponds to the
session or to one single PDP context.

C Conditional (The IE shall be sent, if available)
6.6.2.6 Furnish Charging Information GPRS

6.6.2.6.1 Description
This IF is used to request the gprsSSF to include information in the CAMEL specific logical call record.

Thelogical call record is created when FCI-GPRS is received and alogical call record for that FSM does not exist. For
modelling purposes the logical call record is buffered in the gprsSSF. The gprsSSF completes logical call records as
defined in the SDLs. Once the logical call record is completed, then its free format datais moved to the corresponding
CDR and the logical call record is deleted.

In the SGSN thereis a separate Logical call record for the attach/detach state model and for each PDP context.

The CSE can send multiple concatenated FCls per Logical Call Record for completion. The total maximum of free
format datais 160 octets per Logical Call Record. The 160 octets may be sent in one or more FCI operations. If thereis
non-compl eted free format data and new FCI operation(s) is/are received to overwrite the non-completed data, then the
non-completed datais discarded and the gsmSCF can send another 160 octets per CDR.

6.6.2.6.2 Information Elements
| Information element name |Required | Description |
Gprs Reference Number M This |E contains an identifier that is allocated by the

gprsSSF and it is used to identify the gprsSSF instance
taking care of GPRS session or PDP context.

FCI GPRS Billing Charging M This|E is described in the next table.
Characteristics

M Mandatory (The IE shall always be sent)

FCI GPRS Billing Charging Characteristics contains the following information:

Information element name | Required Description
FCIBCCCAMEL Sequence 1 M This IE is described in the next table.
M Mandatory (The IE shall always be sent)

FCIBCCCAMEL Sequence 1 contains the following information:

Information element name | Required Description
Free Format Data M This|E isafreeformat datato be inserted in the CAMEL
logical call record.
Append Free Format Data 0] This |E indicates that the gprsSSF shall append the free
format datato the Logical call record. Inthe SGSN thereis
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aseparate Logical call record for the attach/detach state
model and for each PDP context.

e If thislEispresent indicating “ Append”, the gprsSSF
shall append the free format data received in thisIF to
the free format data already present in the Logical call
record for that session or PDP Context.

o If thislE isabsent or in value “Overwrite”, then the
gprsSSF shall overwrite al free format data already
present in the Logical call record for that session or
PDP Context, by the free format datareceived in this
IF.

If no Logical call record exists yet for that session or PDP
Context, then the gprsSSF shall ignore this |E.

PDP Id

This |E identifies the PDP context’s Logical call record to
which the free format data shall be appended or overwritten.
If not present, the free format data belong to a Logical call

record for a session or asingle PDP context for the
dialogue.

M Mandatory (The IE shall always be sent)

O Optimal (Service logic dependent)

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

6.6.2.7 Release GPRS

6.6.2.7.1 Description

This IF is used by the gsmSCF to tear down an existing GPRS session or PDP Context at any phase.

6.6.2.7.2 Information Elements

The following information elements are used:

Information el ement name Required | Description

Gprs Reference Number M This |E contains an identifier that is allocated by the
gprsSSF and used further on to identify the gprsSSF
instance taking care of GPRS session or PDP context.

GPRS Cause M This |E contains the Cause value indicating the reason for
releasing the GPRS session or PDP context.

PDPID C This |E identifies the PDP context which shall be released.

If not present the dial ogue corresponds to the session or to
one single PDP context.

M Mandatory (The |E shall always be sent)

C Conditional (The IE shall be sent, if available)
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6.6.2.8 Request Report GPRS Event

6.6.2.8.1 Description

ThisIF isused to request the gprsSSF to monitor for an event and send a notification back to the gsmSCF when the
event is detected (see Event Report Data).

6.6.2.8.2 Information Elements

The following information elements are used:

Information e ement name Required | Description

Gprs Reference Number M This |E contains an identifier that is allocated by the
gprsSSF and used further on to identify the gprsSSF
instance taking care of GPRS session or PDP context.

GPRS Event M This |E specifies the event or events of which areport is
reguested.
PDPID C This |E identifies the PDP context, which the Request

Report GPRS Event is applicable for. If not present the
dialogue corresponds to the session or to one single PDP
context.

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

Data Event contains the following information:

I nformation element name Required | Description

GPRS Event type M This |E specifies the type of event of which areport is
reguested.

Monitor Mode M This |E indicates how the event shall be reported.

M Mandatory (The |E shall always be sent)

6.6.2.9 Reset Timer GPRS

6.6.2.9.1 Description
This IF isused to refresh the gprsSSF timer.

6.6.2.9.2 Information Elements

The following information elements are required:

Information el ement name Required | Description

Timer ID M This |E specifies the default value for the Tssf timer.
<no underline>

Timer Value M This | E specifies the value to which the timer Tssf shall
be set.
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PDPID C This |E identifies the PDP context, which the Reset of
the timer is applicable for. If not present the dialogue
corresponds to the session or to one single PDP context.

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

6.6.2.10 Send Charging Information GPRS

6.6.2.10.1 Description

ThisIF isused to send e-parameters from the gsmSCF to the gprsSSF. If charge advice information is received from the
gsmSCEF, it shall replace the charge advice information which would be generated by the SGSN and inhibit any further
generation of CAl by the SGSN. Further processing of the charge advice information by the SGSN shall bein
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 SGSN and sent to the M S, 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 gprsSSF
before charge information is sent to the to the M S.

6.6.2.10.2 Information Elements
Information el ement name Required | Description
Gprs Reference Number M This |E contains an identifier that is allocated by the

gprsSSF and used further on to identify the gprsSSF
instance taking care of GPRS session or PDP context.

SCI GPRS Billing M This |E defines the Advice Of Charge related information to
ChargingCharacteristics be provided to the Mobile Station, if supported by the
SGSN.

M Mandatory (The IE shall always be sent)

GPRS SCI Billing Charging Characteristics is defined as:

Information element name Required | Description

AOC GPRS M This|E is sent after an Activate PDP Context Accept or
Attach Accept has been received from the SGSN. This|E
defines the Advice Of Charge related information to be
provided to the Mobile Station, if supported by the SGSN.

PDPId C ThislE isincluded if the AoC is applicable to a PDP
context. If not present the AoC is applicable to the session
or for asingle PDP context for the dialogue.

M Mandatory (The IE shall always be sent)
itional_(onl o I )
C Conditional (The IE shall be sent, if available)

AOC GPRS s defined as:
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Information element name Required | Description

AOC Initial M This|E contains CAl elements as defined in 3G TS
22.024 [x].

AOC Subsequent @) See definition in the next table.

M Mandatory (The IE shall always be sent)

O Optional (Service logic dependent)

AOC Subsequent is defined as:

Information element name Required | Description
CAIl Elements M This|E contains CAl elements as defined in 3G TS
22.024 [x].
Tariff Switch Interval O This |E indicates the tariff switch time until the next tariff
switch applies.

M Mandatory (The IE shall always be sent)

O Optional (Service logic dependent)
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<<First modified section>>>>

Procedure CAMEL_OCH_CTR

Procedure in the originating MS
to hant_JIIe a Connect To Resource

Signals to/from the left are
to/from the BSS;
signals to/from the right are to/fro

SRF

Int_Discon}eb To SRE

Result:=
pass

Dé_O_Abando}

|
X

Int_continue

Result:=
fail

|
X

Int SRF Wait| For_Disconnect

Release Released From SRF For?éardZConnec}on_
3 Int_Disconpect_

Int DP_O_ Int DP_O_ Result:=

Disconnec Abandon pass To SRF

Int_SRF_
Released

Result :=
Pass

Int_ DP_O_
Abandon

Int_continue

Int_Disconnect Wait| For_Disconnect_
SRF Forward_Connection

Int_Disconrpect_

| To SRF

\Figure 4.20b

: Process CAMEL_OCH_CTR (sheet 2) — old-




Procedure CAMEL_OCH_CTR

Procedure in the originating MS
to handle a Connect To Resource

Signals to/from the left are
to/from the BSS;
signals to/from the right are to/fro

2(4)

operation
Int_Disconnrect_
Forward_
Release From SRF
g‘é—D'sco””\/egb To SRF
Int_SRF True
Released
Int_ DP_O_
Disconnect
Result:= *tegtD*/
pass $
\ Int. SRF Wait | For_Disconnect 5
Release Released From SRF ForéardZConnec}on_ DP_O_

Int_SRF_Reléased

Result:=
pass

To SRF

Dé_O_Abando> ><
m e

Result:=
fail

|
X

Int_SRF_
Released

Result :=
Pass

X

Release

Uue

—Int_Disconneet_ Wait| For_Disconnect_
SR Forward_Connection

Int_Disconpect_
Forward_Connection

Figure 4.2b: Procedure CAMEL_OCH_CTR (sheet 2) — new-




<<Next modified section>>

Procedure CAMEL_MT_CTR

Procedure in the GMSC to handle *.
"a Connect To Resource operation ,

Int_Discon
Forward_

Relay

2(4)

Signals to/from the left are

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

Release

Int SRF_
Released

Int DP_T_ Int DP_T_
Disconnect Abandon
* IegID‘ * [* leglD *
Result=
pass P T Abando

® >Int_contin

Result=
fail

Result=
pass

]

Int DP_T_
Abandon

Int DP_T_
Disconnect
[* leglD *

Int SRF_
Released

Result :=
Pass

Figure 4.35b: Procedure CAMEL_MT_CTR (sheet 2) —old —




Procedure CAMEL_MT_CTR

Procedure in the GMSC to handl!
a Connect To Resource operation

2(4)

Signals to/from the left are
to/from the originating exchange;
signals to/fror_n the right are to/fro

—
Release
Release From SRF
To SRF
Int. DP_T_
Abandon
Result:= egid
pass
‘ Int. SRF Wait| For_Disconnect 5
>< Release Released From SRF Foréard:Connec}on_ DP_T_
R Int_Disconrpect_ :
Result:= Int_Disconneet Wait| For_Disconnect
pass To SRF <~SR_ >_Fo ardZConnec}on_

Result:=
pass Dé_T_Abandor>

>< Int_continue

Result:=
fail

|
X

|
X

Int_SRF_
Released

Result :=
Pass

Int_Disconnect_

| To SRF

Figure 4.35b: Procedure CAMEL_MT_CTR (sheet 2) — new —




<<Next modified section>>

Procedure CAMEL _CF _CTR

/¥ Procedure in the MSC
'to handle a Connect To Resource

. operation */

True

Relay

2(4)

[* Signals to/from the left are

toffrom the process MT_GMSC /ICH_MSC;
signals to/from the right are to/from

the gsmSSF if not otherwise stated. */

Int_Discon
Forward_
Connection

Release

Int SRF_
Released

Int DP_O_ Int DP_O_
Disconnect Abandon
* IegID‘ * [*leglD *
Result=
pass E<P_O_Abando

Int_continue

Result=
fail

Result=
pass

Q

From SRF

‘ Wait_For_Discon
o Foévard Conneé}leo%la 0 Abando>7

" lInt_ Dlsoonn For Dlscon ct_
SRF ward_Connection

Int DP_O_ Int DP_O_
Disconnect Abandon
[ IeoID * * IeoID *

D

Int_Disco .
Forward Cﬁn ecty\? Int_continy

Awalt_SR F_
isconnection
five

Int SRF_
Released

Result :=
Pass

Figure 4.55b: Procedure CAMEL_CF_CTR (sheet 2) —old-



Procedure CAMEL_CF_CTR

2(4)
/* Procedure in the MSC [* Signals to/from the left are
to handle a Connect To Resourc to/from the process MT_GMSC / ICH_MSC;
operation */

signals to/from the right are to/from

*

Release

Release %‘From SRF

Int_Disconnge
SREE >8E— To SRF

True
False
Int DP_O_ Int DP_O_
Disconnect Abandon
1* iegii‘ui*/
Int_SRF_ Wait| For_Disconnec
Release Released From SRF For\)[\(ard_Connec}obé—o—p‘bando}
Int_Disconfect_ .
Int_SRF_Retéased Forward_C nec%lnt_contlme
Int DP_O_ Result:= To SRF Int_Disconnd¥ait| For_Disconnect_
Abandon pass SRF Forward_Connection

Await_SRF_ Int_Disconfiect

Dé_O_Aband0> >< D(sconnection) I ecti
.

m e

ve

sconneet_
Int_SRF_
Released
Result:= ‘ Await_SRF_
fail isconnection
Result := —Fait——
‘ Pass

Figure 4.55b: Procedure CAMEL_CF_CTR (sheet 2) —-new-
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<<First modified section>>

45.6.3 Procedure Handle_ SCI

1

2)

3)

4)

5)

6)

7)

Precondition: before an answer event is detected and no Tsw running_at collected info DP:

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

Precondition: before an answer event is detected and Tsw running and no e-parameters at collected_info DP:

if 1 set of e-parametersreceived --> 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

Precondition: before an answer event is detected and Tsw running and e-parameters stored at collected info DP:

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

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

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

if 2 sets of e-parameters and Tariff Switch received --> error

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

Precondition: before an answer event is detected and no Tsw running at analysed info DP:

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

8) Precondition: before an answer event is detected and Tsw running and no e-parameters at analysed_info DP:

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

9) Precondition: before an answer event is detected and Tsw running and e-parameters stored at analysed_info DP:

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

NOTEL

NOTE2:

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 or in a Facility message.

Dialled service gsmSCF can only give e-parameter(s)/Tsw when it is not given previousy by Subscriber

Service gsmSCF. After Dialled service gsmSCF qgives e-parameter(s)/Tsw, Subscriber Service gsmSCF
shall not give further on-line charging instructions (i.e. Send Charging Information and Apply Charging )

For D-CSl, this is ensured by service subscription restriction by a home network operator. For N-CSl,
this is ensured by a roaming agreement between home network operator and visited network operator or
is only applicable within a home network.




<<Last modified section>>

Process gsmSSF

36(36)
‘r/*, Irrlvbéaiic;nrofr gé mSSF iﬁ MO g [* Signals to/from the left are toffrom the MSC;
"MT, VT or CF call case. */ ‘ signals to/from the right are
toffrom the gsmSCF. *

Waiting_for_
Instructions_

©_|Timerexpir Int DP_O |
Internal j Tssf < Abandon
Abort Stop Tssf
Complete_all |
Int_Error FCI_records
Complete_all|| |Application_
FCI_records End

L L

E s

Figure 4.57ii: Process gsmSSF (sheet 35) — old-



Process gsmSSF 36(36)

/* Invocation of gsmSSF in MO

; [* Signals to/from the left are to/from the MSC;
MT, VT or CF call case. */

signals to/from the right are
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to/from the gsmSCF. */
\ [
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Figure 4.57ii: Process gsmSSF (sheet 35) — new-
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<<First Modified Section>>
4.3.3 Network Service CAMEL Subscription Information (N-CSI)

The N-CSl identifies services offered on a per-network basis by the serving PLMN operator for all subscribers. This
CSl shall be stored in MSC.

<<Next modified section>>

4.5.2.1 Handling of mobile originated calls in the originating MSC

The functional behaviour of the originating VM SC is specified in 3G TS 23.018 [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 DISCA4,

- Procedure CAMEL_OCH_ETC,

- Procedure CAMEL_OCH_CTR,

- Procedure CAMEL_Start TNRYy,

- Procedure CAMEL_Stop TNRy.

Procedure CAMEL_Store Destination Address
- Procedure CAMEL_CHECK N_CSI_MSC

The procedure Send_Access Connect_If Required is specified in 3G TS 23.018 [3].

The following paragraphs gives details on the behaviour of the MSC in the procedure CAMEL_OCH_MSC _INIT,
CAMEL_OCH_ETC, CAMEL_OCH_ANSWER and CAMEL _Store Destination Address.

452.1.1 Actions of the MSC on receipt of Int_Error
The MSC checks the default Call Handling parameter in the relevant CSl.

If the default call handling is release call, a Release is sent to the MS and an Abort to the VLR. The MSC then rel eases
all call resources and the procedure CAMEL_OCH_MSC _INIT ends.

If the default call handling is continue call, the M SC continues processing without CAMEL support. It sends
Send_Info_For_Ougoing_Call to the VLR and waitsin state Wait For MO_Call_Result.

452.1.2 Actions of the MSC on receipt of Int_Continue

The MSC continues processing without any modification of call parameters. At DP_Analysed Information it sends
Send_Info_For_Ougoing_Call to the VLR and waitsin state Wait For MO_Call_Result.

45.2.1.3 Actions of the MSC on receipt of Int_Continue_With_Argument

The MSC continues processing with modified call parameters. The MSC shall replace the call parameters by the
information received in the Int_Continue_With_Argument message. Call parameters which are not included in the
Int_Continue_With_Argument message are unchanged.



Signalling limitations or regulatory requirements may require the Calling Partys Category, Generic Number, Original
Called Party Number and Redirecting Party 1D to be ignored or modified.

452.1.4 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 M SC 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 1D to be ignored or modified.

The network signalling system shall indicate that thisis an internal network number.

At DP_Analysed_Information the M SC sets the O-CSl suppression parameter, sends a Send Info For Outgoing Call to
the VLR and waits in state Wait For MO_Call_Result.

45.2.15 Actions of the MSC on receipt of Int_Release_Call

A Releaseis 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 isused. The MSC then releases all call resources and the procedure
CAMEL_OCH_MSC_INIT ends.

45.2.1.6 Action of the MSC in procedure CAMEL_OCH_MSC_ANSWER

If the MSC received a destination address from the GMSC in the ISUP Answer or Connect message, the MSC relays
the destination address to the gsmSSF in the Int._DP_O_Answer message.

NOTE: The sending of e-parameters by the gsmSCF after receiving the DP_O_Answer indication may be to late.

45.2.1.7 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. Thisisto ensure that acall record is always generated for
every successful establishment of atemporary connection to a gsmSRF, especially in the case where the connection is
between PLMNs.

NOTE: Thismeansthat it may not be possible to access an SRF which does not generate an | SUP Answer
Message (ANM).

If a Progress message is sent towards the M S the progress indicator shall indicate "In Band Information”.

45.2.1.8 Action of the MSC in procedure CAMEL_Store_Destination_Address

The Int_Store DA message carries the value of the global variable Destination address and the parameters OR and
Forwarding received in the procedure call.
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Figure 4.1a: Procedure CAMEL_MO_Dialled_Services (sheet 1) -old-



Procedure CAMEL_MO_Dialled_Services

Procedure in the MSC to
process CAMEL dialled services
for mobile originated calls
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Procedure CAMEL_CHECK_N_CSI_MSC

Procedure in the MSC to check
the N-CSI and set the N-CSI available < >

N-CSI availab
parameter

Set

No

Figure 4.24a: Procedure CAMEL_CHECK_N_CSI_MSC (sheet 1) —-new-



<<Next modified section>>

45.2.2 Handling of mobile originating calls in the originating VLR

The functional behaviour of the originating VLR is specified in 3G TS 23.018 [3]. The procedure specific to CAMEL
are specified in this subclause :

- Procedure CAMEL_OCH_VLR

- Process CAMEL_Reconnected_Call VLR



Procedure CAMEL_OCH_VLR

Procedure in the VLR —F
‘to handle an outgoing call slup}

D

Complete Call

Wait_for_
SIFOC_2

Abort

Result:=
fail

Send Info
For Outgoing
Call

Result:=
pass

Signals to/from the left al
to/from the MSC

1(1)

Figure 4.24a: Procedure CAMEL_OCH_VLR (sheet 1) —old-




Procedure CAMEL_OCH_VLR

Procedure in the VLR
to handle an outgoing call setup
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Figure 4.24a: Procedure CAMEL_OCH_VLR (sheet 1) —new-




<<Next modified section>>
4.6.12.1 Send Info For Outgoing Call

46.12.1.1 Description

ThisIF isdescribed in 3G TS 23.018 [3] and is used to request the VLR to provide information to handle an outgoing
cal.

46.12.1.2 Information Elements

Send Info For Outgoing Call contains the following CAMEL specific IE

Information element name Required | Description

Suppress O-CSl C This |E indicates that O-CSl shall be suppressed.
Shall always be sent in the second interrogation.

N-CSI available C This |E indicates that N-CSl is available in MSC.
Shall be sent in thefirst interrogation if N-CSl is availablein
MSC.

C Conditional (The IE shall be sent if applicable)

10
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