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Foreword

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

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

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

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

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

The present document gives the stage 2 description of the call completion supplementary services.

The group of call completion supplementary servicesis divided into the following two supplementary services:

- Cdl waiting (Cw) (clause 1);
- Cdl hold (HOLD) (clause 2).
0.1 References

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

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

» For aspecific reference, subsequent revisions do not apply.

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

[1] 3GPP TR 21.905: "3G Vocabulary".

2] 3GPP TS 22.082: "Call Forwarding (CF) Supplementary Services - Stage 1".

[3] 3GPP TS 23.011: "Technical redlization of supplementary services - General Aspects”.

[4] 3GPP TS 24.008: "Mobile radio interface layer 3 specification; Core Network Protocols - Stage3".

[5] 3GPP TS 23.018: “Basic call handling”.

[6] 3GPP TS 23.078: "Customized Applications for Maobile network Enhanced Logic (CAMEL) -
Phase 3; Stage 2".

[7 3GPP TS 23.135: "Multicall supplementary service; Technical Realisation; Stage 2.

(8] 3GPP TS 23.087: "User-to-User Signalling (UUS) - Stage 2".

[9] 3GPP TS 23.093: "Technical realisation of Completion of Callsto Busy Subscriber (CCBS) -
Stage 2".

[10] 3GPP TS 23.072: "Call Deflection (CD) supplementary service - Stage2".

0.2 Abbreviations

In addition to those below, abbreviations used in the present document are listed in 3GPP TR 21.905.

HTI: HoldTreatment Indicator

ETSI
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1 Call waiting (CW)

1.1 Handling of call waiting

1.1.1 Activation

The call waiting supplementary service is activated at the request of the user. The activation request indicates the basic
services to which the activation request refers.

The information flow for activation of call waiting is shown in figure 1.1.
1S MsC VLR HLRa
Activate CW

Activate CW
>

Activate CW
>

Acknow edge
<

Acknow edge
<

Rel ease Conpl ete
<

[Facility

Figure 1.1: Activation of call waiting

1.1.2 Deactivation

The call waiting supplementary service is deactivated at the request of the user. The deactivation request indicates the
basic services to which the deactivation request refers.

Theinformation flow for deactivation of call waiting is shown in figure 1.2.
VS MsC VLR HLRa
Deactivate CW

>

Deacti vate CW
>

Deacti vate CW
>

Acknow edge
<

Acknow edge
<

Rel ease Conpl ete
<

[Facility

Figure 1.2: Deactivation of call waiting
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1.1.3 Interrogation
Status check

The status check procedure enables the mobile subscriber to obtain information about the status of the call waiting
supplementary service with respect to subscribed basic service groups.

The interrogation of call waiting isfor all applicable basic services.

Theinformation flow for interrogation of call waiting is shown in figure 1.3.

M5 MsC VLR HLR4

I nterrogate CW
>

I nterrogate CW
>

Acknowl edge
<

Rel ease Conpl ete
<

/Facility

Figure 1.3: Interrogation of call waiting

1.2 Functions and information flows

TS 24.008 specifies the procedures for call control. These shall also be used for waiting calls when applicable.
The following Mobile Additional Function has been identified for the call waiting service:
MAFO013
Call waiting related authorizations examination
The ability of aPLMN component to determine the authorizations relating to call waiting. See figure 1.4.
Location: VLR
Definitions:
Subscriber B:

The subscriber who is provided by the network with the call waiting supplementary service. The subscriber B
is always a mobile subscriber.

User B:
The user who reacts to call waiting at subscriber B. The user B is always a mobile user.
User C:

The user who has originated a call to subscriber B which causes the call waiting supplementary service to be
invoked. The user C may be a maobile user.

User A:
The user who isengaged in a call with user B. The user A may be a mobile user.
Timer T1:

Thistimer corresponds to T303 + T310 (as defined in TS 24.008).
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Timer T2:
Call Waiting Timer. This shall limit the duration of the call in the waiting condition.
Timer T3:
No Reply Condition Timer (see TS 22.082).
CFNRc:
Call Forwarding on Not Reachable (see TS 22.082).
CFNRYy:
Call Forwarding on No Reply (see TS 22.082).
CW:
Call Waiting.
The procedure Process_Call _Waiting is shown in figure 1.5.
Sheet 1: the procedure Set_ CLIP_Info_MSC is specific to CLIP; it is specified in 3GPP TS 23.018 [5].
Sheet 1: the procedure Derive CS BC_MSC is specified in 3GPP TS 23.018 [5].

Sheet 1: the VM SC and the M'S may negotiate the bearer capability to be used for the call by the exchange of
information in the Set-up and Call Confirmed messages.

Sheet 1: the Call Confirmed message indicates "busy” for the successful case.

Sheet 1: the procedure Establish_ Terminating TCH_Multicall1 is specific to Multicall; it is specified in 3GPP
TS23.135[7]. If the VM SC does not support Multicall, processing continues from the “Yes’ exit of the test
“Result=Pass?".

Sheet 1: the procedure UUS _ICH_UUSL Implicit_Active is specific to UUS; it is specified in 3GPP TS 23.087 [8].
Sheet 1: the procedure CCBS _Report_Not_ldleis specific to CCBS; it is specified in 3GPP TS 23.093 [9].

Sheet 2, sheet 3, sheet 5: the procedure UUS_ICH_Check_Support is specific to UUS; it is specified in 3GPP
TS 23.087 [8]. If the VM SC does not support UUS, processing continues from the "Yes' exit of the test "Result=Pass?"
where the test follows the procedure call.

Sheet 2: the procedure CCBS _ICH_MSC_Report_Successis specific to CCBS; it is specified in 3GPP TS 23.093 [9].
Sheet 2; the task "UTU2Cnt;=0" is executed only if the VM SC supports UUS.

Sheet 2: the procedure CAMEL_Start_ TNRy iscalled if the VM SC supports CAMEL phase 3 or later; it is specified in
3GPP TS 23.078[6].

Sheet 2: the procedure Send ACM _If Required is specified in 3GPP TS 23.018 [5].

Sheet 2: The procedure CAMEL_MT_MSC_ALERTING is specific to CAMEL phase 4 or later; it is specifed in 3GPP
TS23.078[6]. If the VM SC does not support CAMEL phase 4 or later, processing continues from the "Pass" exit of the
test "Result?".

Sheet 2, sheet 8: the processing in the branch starting with the input "CD Request” is specific to Call Deflection; if the
VM SC does not support Call Deflection the input is discarded.

Sheet 2, sheet 8: the procedure Handling_CD_MSC is specific to Call Deflection; it is specified in 3GPP
TS23.072[10].

Sheet 2, sheet 3, sheet 6, sheet 7: the procedure CAMEL_MT_GMSC _DISC4 iscaled if the VMSC supports CAMEL
phase 3 or later; it is specified in 3GPP TS 23.078 [6]. If the VM SC does not support CAMEL phase 3 or |ater,
processing continues from the "No" exit of the test " Result=Reconnect?'.
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Sheet 2, sheet 3, sheet 4, sheet 8: the procedure CCBS_ICH_MSC_Report_Failureis specific to CCBS; it is specified in
3GPPTS23.093[9].

Sheet 3, sheet 7: the Release transaction (reject) message covers all unsuccessful cases not otherwise indicated.

Sheet 4, sheet 7: the procedure UUS MSC_Check_UUS1_UUI is specific to UUS; it is specified in 3GPP
TS23.087[8].

Sheet 4, sheet 8: the procedure CAMEL_MT_GMSC _DISC6 is called if the VM SC supports CAMEL phase 3 or later;
it isspecified in 3GPP TS 23.078 [6].

Sheet 5: the procedure CAMEL_Stop_TNRYy is called if the VM SC supports CAMEL phase 3 or later; it is specified in
3GPP TS 23.078 [6].

Sheet 5: the procedure Establish Terminating TCH_If Required is specified in 3GPP TS 23.018 [5].

Sheet 5: the procedure Establish_Terminating_ TCH_Multicall is specific to Multicall; it is specified in 3GPP
TS23.135[7].

Sheet 6: the procedure Handle_ AoC_MT_MSC is specific to AoC; it is specified in 3GPP TS 23.018 [5]. If the VMSC
does not support AoC, processing continues from the "Yes" exit of the test "Result=Pass?".

Sheet 6: the procedure CAMEL_MT_GMSC_ANSWER is called if the VM SC supports CAMEL phase 3 or later; it is
specified in 3GPP TS 23.078 [6]. If the VM SC does not support CAMEL phase 3 or later, processing continues from
the "Pass" exit of the test "Result?" on sheet 6.

Sheet 6: the procedure Set COL_Presentation_Indicator MSC is specific to COLP; it is specified in 3GPP TS
23.018 [5].

Sheet 6: the procedure Send_Answer_If Required is specified in 3GPP TS 23.018 [5]

Sheet 7: the input signal "CAMEL TNRy expired" will be received only if the VM SC supports CAMEL phase 3 or
later.

Sheet 7: the procedure CAMEL_MT_GMSC _DISC5 is called if the VM SC supports CAMEL phase 3 or later; it is
specified in 3GPP TS 23.078 [6]. If the VM SC does not support CAMEL phase 3 or later, processing continues from
the "No" exit of the test "Result=Reconnect?".

Sheet 7, sheet 8: the procedure UUS_ICH_Check_Forwarding is specific to UUS; it is specified in 3GPP TS 23.087 [8].
If the VM SC does not support UUS, processing continues from the "Yes' exit of the test "Result=Pass?'.

Sheet 7, sheet 8, sheet 9: the procedure UUS MSC Check_UUS1 _UUI is specificto UUS; it is specified in 3SGPP TS
23.087[8].

Sheet 8: the procedures UUS MSC_Check_UUS2_UUI_to MSand UUS MSC_Check UUS2 UUI_to NW are
specific to UUS; they are specified in 3GPP TS 23.087 [g].

Sheet 8: the procedure CD_UUS Interaction is specific to Call Deflection; it is specified in GSM 23.072 [10].
Sheet 9: the procedure CCBS ICH_MSC Report_Failureis specific to CCBS; it is specified in 23.093 [9].
Sheet 9: the procedure CAMEL_MT_GMSC_DISC6 is specific to CAMEL; it is specified in 23.078 [6].

The information flows are shown in figure 1.6. In these flows it is assumed that user A and user C are fixed users and
that user B is a mobile user. Functions to be performed by the fixed ISDN are not shown in the information flows. Only
the functions to be performed by the PLMN are shown.
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Process MAF013 383 _14(1)

\[I;rci)c;e;siir; the VLR to Eh;EkT\ Signals to/from the left are
:subscription forCW. 1 to/from the VLR.
| N

initiate
handling
of CW

‘activation is checked | < no
for the basic service ™~~~ —<<activated for
of the already active | 58/

call.
7777777777777 yes

applicability is checked | < no
for the basic service ©~~ applicable
of the already active | I;S/

call. I
ffffffffffffff yes

set indicator = setindicator =
'CW available' ‘CW not available'

process
call
waiting

=3

Figure 1.4: MAF013 Call waiting related authorisations examination (VLR)
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Procedure Process_Call_Waiting PCW1(9)

r--—-—-- - T T T -
|Procedure in the MSC N

'to handle a Process Call Waitin'gj‘
irequest from the VLR |

Signals to/from the left
are to/from the BSS;
signals to/from the right
are to/from the VLR
unless marked otherwise

CW Treatment indicator
for existing call set to
CW Allowed?

77777777 a
! Set CLIP_
See TS 23.018 ‘r - Info_ MSC
,,,,,,,,, I
,,,,,,,, . |
! Derive_
See TS 23.018 ‘r - CS_BC_MSC
,,,,,,,,, I ‘
Set negative
Setup response:
Busy
‘ subscrib%r(NDUB)
77777777 7 JUs_icH_uusi] [Process
See TS 23.087 + - Implicit_ Call W aiting
777777777 ! Active negative
‘ responsTe
77777777 a
' |€CCBS_Report]] Result:=
See TS 23.003 - Not_ldle Fail
,,,,,,,,, I

Wait_For_
Setup_
Response

Call
Confirmed

| Establish_
See TS 23.135+ - 1| Terminating_
! TCH_Multicall

Wait_For_
Alerting

Figure 1.5 (sheet 1 of 9): Procedure Process_Call_Waiting
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Procedure Process_Call_Waiting PCW2(9)
'Procedure inthe MSC " Wait For Signals to/from the left
ito handle a Process Call Waiting Alerting ™ are toffrom the BSS;
irequest from the VLR I signals to/from the right
”””””””””” : i ‘ are to/from the VLR

Alerti unless marked otherwise
Alerting CD Request faj?l:tr'gg
UUSICH_[|
Check_ --See TS 23.087
Support L.

No
Set cause
N2
T T CAlvT EL T
C@BS_ICH_MSC_ ! C@BS_ICH_MSC_ ! — |
F eport_SuccesTEF a‘See TS 23.093 i eport_Succ;L(F a‘See TS 23.093 ||MT_GMSC_ a‘See TS 23.093
e . DISC4 .
777777777 a
- . b Release Handling_
UTU2Cnt:=0 | For waiting call - transactio CD_MSC
Process
Call Waiting
Start Start Result:= COBS_ICH_MSC_
(’}'C’HRT‘?ply Acctgptance Fail Report_Failurg | >¢€ 1523098
a Imer mer Lo
- - - - - - - - - -7~
CAMEL_ ! 'To GMSC of
Start TNRy|[ 156 1523078 Release ~ “waiting call
d To GMSC of
Send_ACM_|| 'ToGMSC o
If_Required ,waiting call Abort
| o
CAMEL_MT_| ! Result:=
MSC_ALERTING ~Se€e TS 23.078 Aborted
Reconnect
Result?
Pass Fail Release Answer
S
'To GMSC of Result:=
Release ~ “waiting call Reconnect
Wait_For_ A
Acceptance

Figure 1.5 (sheet 2 of 9): Procedure Process_Call_Waiting
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Procedure Process_Call_Waiting PCW3(9)
r--—-—-- - T T T -
Procedure in the MSC Y
| it _
‘:thfgg?rsmpiﬁge\?fga" Waiting, Wait_For_ Signals to/from the left
e Setup_ are to/from the BSS;
Response signals to/from the right
are to/from the VLR
unless marked otherwise
e
Release Release |
transaction Setup failurp transaction nt_l?c:e;ﬁase_ - - -From gsmSSF
(reject) (UDUB) L
77777777 K UUS_ICH_ Clear UUS_ICH_ o
See TS 23.087 + — Check_ pending Check_ - 4See TS 23.087
777777777 ! Support call Support L
CAMEL_ o
MT_GMSC_ | - +See TS 23.078
DISC4 L

| Set negative

. |
CEBSICH MSQ_ 50015 23.003 response:
|

Report_Failure Busy

ubscriber(UDUB)

|
Process
'To GMSC of L
Release - ﬂ‘waiting call Call V\_Iamng
o ST negative
response
”””” a
' QCBS_ICH_MSQ_
Abort See TS 23.093 ‘k " |Report_Failuré
,,,,,,,,, I
Result:= Result:= Result:=
Reconnect Aborted Fail

®

Figure 1.5 (sheet 3 of 9): Procedure Process_Call_Waiting
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Procedure Process_Call_Waiting PCW4(9)
\rlgrc;c;adiuireiir; theMSC T\ Signals to/from the left
'to handle a Process Call Waitingj‘ are to/from the BSS;
} request from the VLR | Wait_For_Setup_Response, signals to/from the right
******************* Wait_For_Alerting are to/from the VLR
unless marked otherwise
e
Rel 7ﬂ‘From GMSC of
elease ,waiting call
L
e
OCBS_ICH_MSQ__ !
Report_Failure ﬂ‘ See TS 23.093
L
wswmsc ||
Check_ - +See TS 23.087
UUS1_uul L
e
Release - ﬂ‘ For waiting call
transaction | 9
L
CAMEL_ o
MT_GMSC_ | - +See TS 23.078
DISC6 L
Abort
e
Release call ! .
resources fﬂ‘For waiting call
L
Result:=
Aborted

)

Figure 1.5 (sheet 4 of 9): Procedure Process_Call_Waiting
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Procedure Process_Call_Waiting PCW5(9)
\Procedure inthe MSC T; Signals to/from the left
}to handle a Process Call Waiting, are to/from the BSS;
irequest from the VLR I — signals to/from the right
”””””””””” ‘ Wait_for_ are toffrom the VLR
Acceptance unless marked otherwise
777777777 a
From gsmSSF ‘r - Connect °
|
[
CAMEL_ || !
Abort Stop_ TNRy ﬂ‘See TS 23.078
L - - - - - -
uusicH_ ||
Release _1CH_ I
transaction Check_ - A‘See TS 23.087
Support L
Toomscof | o =N
waiting call | Pass?
777777777 ‘ Yes
- .- - - - ----~ a
Result= Multicall 4 To GMSC of - Release
Aborted supporte waiting call N
7S inMsc?  ____-____ 1
No Yes
777777777 1 [ Establish_ Establish_ || |
See TS 23.018 ‘F* Terminating_ Terminating_ - 4‘See TS 23.135
,,,,,,,,,, | TCH_If CH_Multical L ___
Requijred

Figure 1.5 (sheet 5 of 9): Procedure Process_Call_Waiting
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Procedure Process_Call_Waiting

PCW6(9)
\Procedure inthe MSC T; G Signals to the right

}to handle a Process Call Waiting, are to the VLR

irequest from the VLR I

Yes
! Handle _AoC | esult=
See TS 23.018 =~ |l M1 _msc {mted’>
7777777777 ‘ No
[
CAMEL |
gcoknnem MT GMSC_|| - +See TS 23.078
Disc4 L
777777777 | CAMEL_ o CAMEL_
See TS 23.078 - {MT_GMSC_ See TS 23.078 -~ {IMT_GMscC_
,,,,,,,,,, | ANSWER e ____. DISC6
Reconnect "To GMSC of
0 GMSC of
? —
Result? ' waiting call Abort
L - - - - - —
Pass Fail Release | 1 = _________ .
For waiting call L— Release call
| resources
,,,,,,,,,, I
Result= Result:= Result:=
Reconnect Aborted Aborted
777777777 1 [ 'set_coL_
See TS 23.018 - - {presentation,|
,,,,,,,,,, | hdicator MSQ
,,,,,,,,, . R
See TS 23.018 1 Send_ 'To GMSC of
(ToGMSC of I~ 1| Answer_If_ Release |- “waiting call
waiting call.) 1 Required o
Process Ca
Waiting ack Abort
Result:= Result=
Pass Aborted

Figure 1.5 (sheet 6 of 9): Procedure Process_Call_Waiting
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Procedure Process_Call_Waiting PCW7(9)
\rlgrc;c;adiuireiir; theMSC T\ Signals to/from the left
'to handle a Process Call Waitingj‘ are to/from the BSS;

: request from the VLR | signals to/from the right

Wait_for_

******************* Acceptance are to/from the VLR
*'7 unless marked otherwise
Release. Release. Acceptance] CAMEL TNRy No Reply
transaction transaction . N ) Call Timer
) timer expired expired 3
(busy) (reject) expired
77777777 K UUS_ICH_
See TS 23.087 + — Check_
777777777 ! Forwarding

- - - - -~ N
Release B ﬂ‘ Fo iti I Set negatl\{e
transaction ‘ r waiting ca response:
o No subscriber
‘ repPIy
CAMEL_ A CAMEL_ I Process
MT_GMSC_ | - -1See TS 23.078 MT_GMSC_ || - “See TS 23.078  |Call Waiting
DISC4 L DISC5 L negative
‘ response
77777777 a |
! UUS_ICH_ . ! Release
See TS 23.087 ‘r - == Check__ For waiting call ‘r - transaction
i Forwarding || S~~~ i
|
UUS_ICH | - —
- - Result:= Result:=
Check'_ - A‘See TS 23.087 Reconnect Fail
Forwarding o
S . - - - - -~
et negative Rel _ !ToGMSC of
response: elease ' waiting call
Busy Lo
subscriber(UDUB)
Process
Call W aiting Abort
negative
response
UUS_MSC_ Result:= Result:=
uUS1 UUI Fail Aborted

r Check_
|
|
|
|
|
|
|
|
|
|
|
|

Figure 1.5 (sheet 7 of 9): Procedure Process_Call_Waiting
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Procedure Process_Call_Waiting PCW8(9)
\rlgrc;c;adiuireiir; theMSC T\ Signals to/from the left

'to handle a Process Call Waitingj‘ are to/from the BSS;

: request from the VLR | signals to/from the right

******************* . are to/from the VLR
Wait_For .
— = unless marked otherwise
Acceptance

e

T N a
Release _ ,From GMSC of CD Reques User To From GMSC of, __ ™\ User To
waiting call a User active call | User
L I
vus msc ||+ UUS_ICH_ o vus msc ||+ UUS MSC_
Check_ - +See TS 23.087 Check_ - 1See TS 23.087 Check_UUS2 |[ - +See TS 23.087 Check_ UUS2_||
Uus1_uul L Forwarding L UUI_to_NW L UUl to MS || !
|
|
Release :
transaction I
|
|
|
r-——>>"~--- 7 |
b Handling_ CDh_Uus_ || ! Wait_For_ ) !
See T523.072 T CD_MSC Interaction A‘See G3M 03.72 < Acceptance :
,,,,,,,,, | L - - |
|
,,,,,,,,,,,,,,,,, |
CAMEL_ | o
MT_GMSC_ | - See TS 23.078 See TS 23.087+ '
DISC6 et !
Process
Abort Call W aiting
negative
response
e
Releasecall | | For waiting call
resources | waiting
L
Result:= Result:=
Aborted Fail

Figure 1.5 (sheet 8 of 9): Procedure Process_Call_Waiting
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Procedure Process_Call_Waiting

'Procedure in the MSC |
'to handle a Process Call Waitingj‘ ]
} request from the VLR | Wait_For_Setup_Response,
7777777777777777777 Wait_For_Alerting
””””” hl
From GMSC of!
iti - - >Release
waiting call |
777777777 |
””””” hl
! QCBS_ICH_MSC(
See TS23.093 ‘k " |Report_Failure
777777777 |
77777777 7 Tuus_msc_
See TS 23.087 + - Check_
,,,,,,,,, 1 UUS1_UUI
””””” hl
For waiting call - - Release
& I transaction
777777777 I
77777777 | CAMEL_
See TS 23.078 - - {| MT_GMSC_
,,,,,,,,, ! DISC6
Abort
””””” hl
For waiting call - — | Release call
9 I resources
777777777 I
Result:=
Aborted

)

PCW9(9)

Signals to/from the left
are to/from the BSS;
signals to/from the right
are to/from the VLR
unless marked otherwise

Figure 1.5 (sheet 9 of 9): Procedure Process_Call_Waiting
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TEa LEa TEc LEc VLR MsC %S
;|||-|ANNEL NOT MI LABLE
subscriber C wants to set up connection CB
set-up . .
interrogation
- >
acknow edge
& e
set-up
>
info req
D G
MAF013
i nfo ack
_— set-up
tart | ———>
tinmer
1
W‘\I TI NG ACKN(‘JN‘_EDGNENT
V\LI TI NG ACKNJ|J/\4EDGVENT
B bei ng i nforned
stop |call-conf
tinmer |[<——
1
alert
notify C start |<
< — tinmer
(call waiting C B) T2 or
T3
notify C
< -
CALL A-B ACTI|VE/ CALL C-B V\AI| TI NG or
LL A-B ACTI VE/CALL CB V\AllTI NG CALL D-B HELD or
CALL A-B HELE)/ J‘ALL C- B WAl TI‘ NG
V\LI TI NG ACKNJ|)/\4EDGVENT
timer Tl expires
: T1
di sconnect denmand expire
<
(no user respondi ng)
di sconnect
denmand
<
no user
respondi ng
CHANNEL NOT AVAI LABLE

NOTE 1: inforeg: information request
info ack: information acknowledge

Figure 1.6 (sheet 1 of 7): Information flow for call waiting
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TEa LEa TEC LEc VLR MsC Ms

JLL A-B ACTI VL/ CALL C-B V|;ITI NG CALL J)-_é HELD or

C‘LLL A-B HELI!)/ é‘ALL C-B WAI TI NG or

LL A-B ACTI VE/ CALL C-B WAI TI NG

timer T2 expires .
di sconnect
. . T2 demand
di sconnect di sconnect denand expires (C-B)
demand < - T 7S
< (user alerting, no answer) (recovery
user alerting, after tiner
no answer expiry)
CHANNEL NOT AVAI LABLE
JLL C-B WAITI V|LK3
timer T2 expires .
di sconnect
. T2 demand
di sconnect denand expires (C-B)
< >
. (user alerting, no answer) (recovery
di sconnect after tine
demand expiry)
< 1
user alerting,
no answer
| I‘JLE

LL A-B ACTI|VIJ£/CALL C-B WAl TING CALL D-B HELD or
LL A-B ACTI VE/ CALL C-B WAI TI NG

B rejects incomng call fromcC

JLL A-B HELIL/ J‘ALL CB V\AI‘ TI! NG or
|

connection

reject
[
) di sconnect denmand (user busy)
di sconnect < stop
demand (user busy) T2 or
< T3
(user busy) note 2)

CHANNEL NOT AVAI LABLE

NOTE 2: The call shall be forwarded on mobile subscriber busy at this stage if activated.

Figure 1.6 (sheet 2 of 7): Information flow for call waiting
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LEa TEC LEc VLR MsC Ms

TEa
JLL A-B HELMALL CB V\AI|;ING or

C‘LLL A-B ACTI|VIJ£/ CALL C-B WAI TING CALL D-B HELD or

LL A-B ACTI VE/ CALL C-B WAI TI NG

C releases waiting call

di sconnect
denmand .
> di sconnect denmand

>| stop |di sconnect
T2 or demand
T3 _ >

di sconnect
ack
<
. di sconnect acknow edge
di sconnect
ack
<
CTANNEL NOT AVAI LABLE
JLL C-B WAITI lKB
B rejects incomng call fromC connection
reject
< - 1
. (user busy)
di sconnect denmand st op
. < T2 or
di sconnect (user busy) T3
demand note 3)
< 1
(user busy)
| I‘JLE
JLL C-B WAITI V|LK3
C rel eases waiting call .
di sconnect
demand )
> di sconnect denmand stop .
>| T2 or |di sconnect
T3 demand
>
di sconnect
ack

di sconnect acknow edge

di sconnect
ack
<

NOTE 3: The call shall be forwarded on mobile subscriber busy at this stage if activated.

Figure 1.6 (sheet 3 of 7): Information flow for call waiting
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TEa LEa TEc LEc VLR MsC %]
JILL A-B ACTI VL/CALL CB VmTI NG
subscriber B wants to hold active call and connect the waiting call
. hold A-B
notify A (call A-B held by B) < |
<
notify A connect
<— wai ting
call A-B call
held by B connecti on demand stop |<
< T2 or
connection T3 connection
demand ack (C-B)
< —>
CALL A-B HELDY CALL C-B ACTI \‘/E
JLL A-B HELI|L/ J‘ALL CB V\AI‘ TI! NG or
|LL A-B ACTIVI%/CALL CB V\AllTI NG
subscriber B wants to termnate active or held call and connect waiting call
di sconnect
demand
(A-B)

di sconnect demand (A-B)

di sconnect
ack (A-B)

CONTI NUE A-B AS NORMAL CALL CLEARI NG

connecti on
demand

. (CB)
. connecti on demand (C- B) stop |<
connection < T2 or
demand T3
< note 4)

connecti on
ack (C-B)
—_ >

CALL C-B ACTI VE

NOTE 4: If T2 or if applicable T3 expires before reception of connection demand in the M SC then call ¢-b shall be
released with cause no reply and if it was T3 which expired the waiting call from C shall be forwarded on

no reply.

Figure 1.6 (sheet 4 of 7): Information flow for call waiting
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TEa LEa TEC LEc VLR MsC Ms

JLL A-B HELIgJ_\ALL CB V\AI|;I NG or

C‘LLL A-B ACTI|V|J£/ CALL C-B WAI TI NG

%

bscriber A disconnects active or hel al |
di sconnect
denmand . .
> di sconnect demand (A-B) di sconnect
> eman

(A-B)
>
CONTI NUE A-B AS NORMAL CALL CLEARI NG di sconnect

ack (A-B)
[
connection

demand

. (CB)
. connection demand (C- B) stop |<———

connection < T2 or
demand T3
note 5)

connecti on

ack (C-B)

CALL C B ACTI VE

i wowhibo o

LL A-B ACTI VE/ CALL C-B \|/\AI|TINGor
&LL A-B HELIlgl é‘ALL C-B WAl TI|NG or

LL A-B ACTI VE/ CALL C-B WAI TI NG CALL D-B HELD
timer T3 expires

T3
di sconnect di sconnect demand expires
demand < - di sconnect
<———— | (user alerting, no answer) note 6) demand
(user alerting, (C-B)
no answer) _—
(recovery
cafter 7
timer expi ry)‘
CL[LL A-B HEL%)/ |QLL CB V\AI! TI!NG
B wants to retrieve held call retrieve
req (A-B)
< 00 ]
retrieve
ack (A-B)
>
CALL A-B ACTI VE/ CALL C-B WAI TI NG
retrieve
reject
(A-B)
CALL A-B HELDY CALL C-B WAI TI NG

NOTE 5: The call shall be forwarded on mobile subscriber busy at this stage if activated.
NOTE 6: The call shall be forwarded on no reply.

Figure 1.6 (sheet 5 of 7): Information flow for call waiting
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TEa LEa TEc LEc VLR MsC Ms
JLL A-B HELm\ALL CB V\AI| TI|NG
B wants to connect wai ting call
connection
demand
(C-B)
. stop |<—
. connecti on demand (C- B) T2 or
connection < T3
demand
<
LL A-B HEL LL C- B ACTI \‘/E
JLL A-B ACTI VIL/ CALL C-B V\AI‘ TI NG CALL J)l& HELD
B wants to term nat e actlve caII
di sconnect
. demand (A-B)
di sconnect demand (A-B) <— |
‘i di sconnect
CONTI NUE A-B AS NORMAL LL CLEARI NG ack (A-B)
‘ _— >
‘LL C-B WAITI ‘ CALL DB‘H‘LLD (note 7)‘
JLL A-B ACTI VIL/ CALL C-B ‘I\AI‘ TI NG CALL JML HELD
A di sconnects active call
di sconnect
demand
>
di sconnect demand (A-B) .
> di sconnect
demand (A-B)
>
CONTI NUE A-B AS NORMAL CALL CLEARI NG di sconnect
ack (A-B)
[
CALL C-B WAI TI NG/ CALL D- B‘HI‘ELD (note 7)‘

NOTE 7: This state can be treated as CALL C-B WAITING/CALL A-B HELD.

Figure 1.6 (sheet 6 of 7): Information flow for call waiting
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TEa

1.3

_Q

LEa

JLL ﬂ ACTI L/CALL CB V\AI TI NG CALL J)_EL HELD
Bwants to termnate hel d call

|
ALL ‘L‘L
e )

D V\BntS

TEc LEc TEd

di sconnect
demand
<

NUE AS

ACTI}VL/ CALL}C—B WAI TI NG

|L CTI‘ |L/CALL CB \‘/\AI‘TING/CALL J)L HELD

to (|> nate held call

-

di sconnect
demand

AS NORVAL

1
I‘VI‘LCATL C-B WAI TI NG

LEd

26

di sconnect demand (D- B)

VLR

VAL CALL CLEARI NG

di sconnect demand (D- B)

ETSI TS 123 083 V5.0.0 (2002-03)

MsC Ms

di sconnect
demand (D B)
<

> di sconnect

CALL CLEARI NG

demand (D B)
>

di sconnect
ack (D B)
<

Figure 1.6 (sheet 7 of 7): Information flow for call waiting

Information stored in the HLR

Call waiting may have the following logical states (refer to TS 23.011 for an explanation of the notation):

Provisioning State

(Not Provisioned, Not Applicable,
(Provisioned, Not Applicable,
(Provisioned, Not Applicable,

Registration State

Activation State
Not Active,

Not Active,

Active and Operative,

HLR Induction State
Not Induced)
Not Induced)
Not Induced)

The activation state may be different for each applicable elementary basic service group.

The provisioning state shall be on a per subscriber basis, and hence the same for all basic service groups.

The HLR shall store the logical state of the call waiting service (which shall be one of the valid states listed above) on a
per elementary basic service group.

1.4

State transition model

The following figure shows the successful cases of transition between the applicable logical states of call waiting. The

state changes are either caused by actions of the service provider or the mobile user.

Note that error cases are not shown in the diagram as they normally do not cause a state change. Additionally, some
successful requests may not cause a state change. Hence they are not shown in the diagram.

The diagram only shows operations on elementary basic service groups.
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Provision

(Not Provisioned,
Not Applicable,
Not Active,

Not Induced)

(Provisioned,
Not Applicable,
Not Active,
Not Induced)

Withdrawal

Activation Deactivation

Withdrawal

(Provisioned,
Not Applicable,
Active and Operative,
Not Induced)

Figure 1.7: State transition model for call waiting

1.5 Transfer of information from HLR to VLR

If the provisioning state for call waiting is"Provisioned" then, when the subscriber registers on aVLR, the HLR shall
send that VLR information about the logical state of call waiting.

If the logical state of call waiting is changed while a subscriber isregistered on a VLR, then the HLR shall inform the
VLR of the new logical state of call waiting.

1.6 Information stored in the VLR

For call waiting, the VLR shall store the service state information received from the HLR.

1.7 Handover

Handover will have no impact on the control procedures and the operation of the service.

7 Call hold (HOLD)

2.1 Functions and information flows
The following Mobile Additional Function has been identified for the call hold service:
MAF024

Call hold related authorizations examination
The ability of a PLMN component to determine the authorizations relating to call hold. Seefigure 2.1.
Location: VLR

The Indicator are shown in figures 2.2 a, 2.2b and 2.2c, respectively.

Procedure Process Retrieve Request: the process Subs FSM is defined in 3GPP TS 23.018 [5].
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Procedure Process Hold_Request, procedure Process Retrieve Request: the variable On_Hold is set in the process
OCH_MSC or the process ICH_MSC.

Procedure Handle_Timed_Call_Swap: the macro Decrement_Call_Counter is defined in 3GPP TS 23.018 [5].

All procedures: to avoid having two calls on hold at the same time (except as a transient effect during the handling of
retrieve), the reception of the retrieve request is supervised by aretrievetimer T (T =59).

All procedures: the network may receive hold and retrieve requests not included in this overall SDL. These requests will
be rejected by the network.
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All procedures. the handling of requests other than hold and retrieve requestsis defined in the appropriate
supplementary service specification.

The information flows are shown in figure 2.3. In these flows it is assumed that the served user is a mobile user and that
other users are fixed network users.

Process MAF024 383 21(1)

\[I;rg)(;e;siir;t%; VLR to gh;ng\ Signals to/from the left are%

:the subscription for HOLD. j‘ O to/from the MSC.
Lo _______1!

Check HOLD
subscriptio

ctiv@/

yes

set indicator = setindicator =
'HOLD 'HOLD not
activated' activated'

Process
call
hold

L

Figure 2.1: MAF024 Call hold related authorisations examination (VLR)
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Procedure Process_Hold_Request PHR1(2)
“;r(’) cedure in the MSC to han dTeT\ Signals to/from the left
'a HOLD request. 1‘ are to/from the BSS;
L7777777777777777777\ signals to/from the right

are to/from MAF024
True
On_Hold
False
eque No
om a speec
all
Yes
T Yes
Present in
I ;9/
No
No HTI Set Yes
to Reject Hold
Requests?
Check HOLD
subscription

Wait_For_
Hold_Status_

Reply

! Int_Release_
,,,,,,,,, I

From distant ! |

exchange |

Release
I/ transaction
|
|
|
|
|
|
|
|
|
|
|

Hold
request

Wait_For_
Response

Process
call
hold

Hold
reject

Figure 2.2a (sheet 1 of 2): Procedure Process_Hold_Request
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Procedure Process_Hold_Request

/Procedure in the MSC to hande |«

:a HOLD request.

Wait_For_
Response

PHR2(2)

Signals to/from the left
are to/from the BSS;
Signals to/from the right
are to/from the Subs_FSM
(defined in TS 23.018)
unless otherwise marked

77777777 a
! /Int_Release_/

From gsmSSF ‘r**** call ‘r

,,,,,,,,, I |
|
|
|
|

From distant !

exchange |

Release

Release I/ transaction
|
|
|
|
|
|
|
|
|
|
|

1
To the originating |
or destination m-
exchange |

Hold Hold
ack reject
Reserve Bm
Channel
Hold Hold
ack reject
Hold status
notification
On_Hold:=
True

Figure 2.2a (sheet 2 of 2): Procedure Process_Hold_Request
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Procedure Process_Retrieve_Request PRR1(1)
&&k&ﬁk]fﬁéf@é%aa\ Signals to/from the left
'with the Subs FSM that the 1 are to/from the BSS;
:retrieve request is valid in | Signals to/from the right
ithe current call state. ! are to/from the Subs_FSM
***************** ‘ (defined in TS 23.018)

unless otherwise marked
False
On_Hold
True
éque No
from sp\ezt%
all?
Yes
Retrieve
request
Wait_For_
Reply
77777777 a
From asmSSE Lf _/Int_Release_ Release Release Retrieve Retrieve
g | Call i I/ transaction ack reject
,,,,,,,,, I
1 1
77777777 ~ | |
Fromdistant ' J :
E?T?Pf,,,l | On_Hold:=
: False
77777777 a |
| |
FIomBSS  F-- -~ - - m o
,,,,,,,,, 1
Retrieve Retrieve
ack reject
****** e
To the originating | Hold status
or destination notofication

-7

exchange

Figure 2.2b: Procedure Process_Retrieve_Request
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\rPiroic&;sis Tn7t r;eioiri é i r; azi r17 gil\;ISiCT \

:to handle a hold and retrieve. 1‘

Procedure Handle_Timed_Call _Swap

D

Start retrieve

HTCS1(1)

Signals to/from the left are
to/from either process OCH_MSC
orprocess ICH_MSC

Wait_For_
Retrieve

)

timer
Wait_For_
Retrieve
,,,,,,,, . e
Call From held N\ Call Retrieve Timer ~_ 'From intemal
cleared call process cleared request expired | process
,,,,,,,,, L
Decrement_ | ! Stop retrieve Stop retrieve
Call_Counter ﬂ‘See 3G TS 23.018 timer timer
Speech
Stop retrieve Speech_Call_Cnt[= Hold Hold
timer Speech_Call_Cnt 11 ack reject
Speech_CallB:= Non_Speech_ Speech_CallA:=Active Retrieve
Null Calls:=Null Speech_CallB:=Null ack
Result:= Result:= Result:= Result:=
Active_ClIr Hold_ClIr Retr_req T_Expr

Figure 2.2c: Procedure Handle_Timed_Call_Swap
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Msa
A % (active, idle)

user A wants to hold A-B

hol d request

hol d reject

A-B (active, idle)

hol d acknow edge

A-B (active, hold)

3GPP TS 23.083 version 5.0.0 Release 5

NOTE: ORL: cal hold (Y: yes N: no)

Msa

A-B (active, hold)

retrieve request

retrieve reject

A-B (active, hold)

retrieve acknow edge

A-B (active, idle)

A-B (active, held)

call request A-C

user A wants to retrieve A-B

User A wants to setup new call

NORMAL CALL ESTABLI SHVENT

34 ETSI TS 123 083 V5.0.0 (2002-03)
MSCa LEb TEb VLRada
i nformati on request
| MAF024
i nformati on acknow edge
OR1=N
OR1=Y
notification notification
(hold) (hold)
MSCa LEb TEb LEc TEC
notification notification
(tetrieval) (tetrieval)
A-C
A- C
idle)

A-B (active, held) A-C (active,

Figure 2.3 (sheet 1 of 3): Information flow for call hold
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Msa MSCa LEb TEb LEc TEC

A-B (active, held) A-C (active, idle)
User A wants to shuttle between B and C

hol d request A-C st%rt

A-B (active, held) A-C (active, hold req)

retrieve request A-B [stop T
. hold reject A-C

o retrieve reject A-B

A-B (active, held) A-C (active, idle)

chol d acknow edge A-C notification S notificationg
- retrieve ack A-B (hol d) (hol d)
notification notification
(tetrieval) (tetrieval)

A-B (active, idle) A-C (active, held)

A-B (active, held) A-C (active, hold req)

T
. expires
. hold reject A-C

A-B (active, held) A-C (active, idle)

A-B (active, held) A-C (active, hold req)

di sconnect req A-B

NORMAL DI SCONNECTI ON A- B

. hold reject A-C sgrop

A-B (null, idle) A-C (active, idle)

Figure 2.3 (sheet 2 of 3): Information flow for call hold

ETSI



3GPP TS 23.083 version 5.0.0 Release 5 36 ETSI TS 123 083 V5.0.0 (2002-03)

MSa MSCa LEb TEb LEc
A-B (active, held) A-C (active, hold req)
di sconnect req di sconnect req
NORVAL DI SCONNECTI ON A- B
< hold reject A-C stTop
A-B (null, idle) A-C (active, idle)

A-B (active, held) A-C (active, hold req)

di sconnect req A-C

< hold reject A-C stTop

NORMAL DI SCONNECTI ON A-C

A-B (active, held) A-C

A-B (active, held) A-C (active, hold req)

null, idle)

i sconnect request

. hold reject A-C sgrop

NORMAL DI SCONNECTI ON A-C

A-B (active, held) A-C (null, idle)

Figure 2.3 (sheet 3 of 3): Information flow for call hold

2.2 Information stored in the HLR

Call hold may have the following logical states (refer to TS 23.011 for an explanation of the notation):
Provisioning State Registration State Activation State HLR Induction State
(Not Provisioned, Not Applicable, Not Active, Not Induced)
(Provisioned, Not Applicable, Active and Operative, Not Induced)

<di sconnect re

TEc

2

The HLR shall store the logical state of the call hold service (which shall be one of the valid states listed above) on a

per subscriber basis.
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2.3 State transition model

The following figure shows the successful cases of transition between the applicable logical states of call hold. The state
changes are caused by actions of the service provider.

Note that error cases are not shown in the diagram as they normally do not cause a state change. Additionally, some
successful requests may not cause a state change. Hence they are not shown in the diagram.

Provision

(Not Provisioned,
Not Applicable,
Not Active,

Not Induced)

(Provisioned,
Not Applicable,
Active and Operative,
Not Induced)

Withdrawal

Figure 2.4: State transition model for call hold

2.4 Transfer of information from HLR to VLR

If the provisioning state for call hold is " Provisioned" then, when the subscriber registersona VLR, the HLR shall send
that VLR information about the logical state of call hold.

If the logical state of call hold is changed while a subscriber isregistered on a VLR, then the HLR shall inform the VLR
of the new logical state of call hold.

2.5 Information stored in the VLR

For call hold, the VLR shall store the service state information received from the HLR.

2.6 Handover

Handover will have no impact on the control procedures and the operation of the service.
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