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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 services is 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 thistext, 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, subsegquent revisions do not apply.

» For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto 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 realization 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 Mobile 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.

HTIl: 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.

Theinformation flow for activation of call waiting is shownin figure 1.1.

M5 M5C VLR HLRa

Activate CW

Activate CW
>

Activate CW
>

Acknowledge
<

Acknowledge
<

Release Complete
<

/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

Deactivate CW
>

Deactivate CW
>

Acknowledge
<

Acknowledge
<

Release Complete
<

/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.

Theinterrogation of call waiting is for all applicable basic services.

Theinformation flow for interrogation of call waiting is shownin figure 1.3.
VS MsC VLR HLRa

Interrogate CW
>

Interrogate CW
>

Acknowledge
<

Release Complete
<

/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 Maobile Additional Function has been identified for the call waiting service:
MAF013
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 amobile user.

User A:

The user who is engaged in acall with user B. The user A may be a mobile user.
Timer T1:

Thistimer corresponds to T303 + T310 (as defined in TS 24.008).

ETS
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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).
CFNRy:
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 MS 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
TS 23.135[7]. If the VM SC does not support Multicall, processing continues fromthe “Yes’ exit of the test
“Result=Pass?’.

Sheet 1: the procedure UUS _ICH_UUSL Implicit_Activeis specific to UUS; it is specified in 3GPP TS 23.087 [8].
Sheet 1: the procedure CCBS _Report_Not_Idleis 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 is called 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, 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 iscalled 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?".

Sheet 2, sheet 3, shest 4, sheet 8: the procedure CCBS ICH_MSC_Report_Failureis specific to CCBS; it is specified in
3GPP TS 23.093[9].

Sheet 3, sheet 7: the Release transaction (reject) message covers all unsuccessful cases not otherwise indicated.
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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 iscalled if the VM SC supports CAMEL phase 3 or later;
itis specified 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 VM SC
does not support AoC, processing continues fromthe "Yes" exit of the test "Result=Pass?".

Sheet 6: the procedure CAMEL_MT_GMSC_ANSWER iscalled 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"Yes' exit of the test " Result=Pass?" 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 3GPP 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 [§].

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_Failure is 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 isa 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)

:ﬁrécésé iﬁ tﬁeivtRitoicr’]e;:kT . Signals to/from the left are
subscription for CW. ‘ to/from the VLR.
Idle >

initiate
handling
of CW

activation is checked , . CW\ no
for the basic service - - ~<activated for
of the already active

call.
ffffffffff yes

applicability is checked | C_W\ no
for the basic service - - ~<__applicable

of the already active B
call. I
fffffffffff yes
set indicator = set indicator =
'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
:brécédilré iﬁ tﬁeiMisé o 1 .

to handle a Process Call Waiting?

request from the VLR

CW Treatment indicator
for existing call set to
CW Allowed?

See TS23.087- -

Set_CLIP_
Info_MSC
Derive_
CS_BC_MSC
Set negative
Setup response:
Busy
‘ subscribfr(NDUB)
UUS_ICH_UUS1|  |Process
Implicit_ Call W aiting
Active negative
‘ respon?e
~ |CCBS_Report|| Result:=
Not_Idle Fail

Wait_For_
Setup_
Response

)

Call
Confirmed

Establish_
Terminating_
TCH_Multicall

Wait_For_
Alerting

PCW1(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 1 of 9): Procedure Process_Call_Waiting
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Procedure in the MSC i
'to handle a Process Call Waiting,
request from the VLR

Procedure Process_Call_Waiting

Wait_For_
Alerting

7

Report_Succes|

uTuU2Cnt:=0

NRCT
provided?
Yes
Start Start
No Reply Acceptance
Call Timer timer
CAMEL_ .
Start_TNRy See TS 23.078
Send_ACM_|| 'ToGMSC of
If_Required 'waiting call

1l

Wait_For_
Acceptance

PCW2(9)

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

—T
\ |
. Alerting
Alerting CD Reques}| failure Set cause
NP
,,,,,,,,,,,,,,,, N o
UUS_ICH_ , N H o CAMEL_ ,
Check -See TS 23.087 CF’BS—ICH—MS lI— -SeeTS 23.093 MT_GMSC < See TS 23.093
— eport_Success = —
Support || . DISC4
esult= No Handling_
Pass? CD_MSC
Yes 1 .. ..
Process
Release ' - - Result:=
transaction - For waiting call Call Waltlng Reconnect
7777777 negative
responge
Result:=
Fail
GEBS_ICH_MS g

CBS_ICH_MSQ_
Report_Failure '

Rel 'To GMSC of
elease 'waiting call
Abort
Result:=
Aborted

Figure 1.5 (sheet 2 of 9): Procedure Process_Call_Waiting
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Procedure Process_Call_Waiting PCW3(9)
‘Procedure in the MSC .«
‘to handle a Process Call Waiting? Wait For >

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

‘ unless marked otherwise

request from the VLR Setup
Respon_se

Release Release )
transaction Setup failure transaction nt_RCe :lase_ - From gsmSSF
(reject) (UDUB) o
- UUS_ICH_ Clear UUS_ICH_ o
See TS23.087 ; - Check_ pending Check_ - -See TS 23.087
7777777 Support call Support o
CAMEL_ o
MT_GMSC_ || - ;See TS 23.078
pisc4 || .

N . Set negative
QEBS_ICH_MSQ_ .
Report_Failurd -See TS 23.093 response:
77777777 Busy
subscriber(UDUB)
77777777 Process
'To GMSC of -
Release “waiting call Call Waltlng
7777777 negative
response
© dCBS_ICH_MSQ
Abort See TS 23.093; - Report_Failure
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)

Procedure in the MSC

Signals to/from the left

to handle a Process Call Waiting? ] 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
Release 'From GMSC of
'waiting call
GCBS_ICH_MsSQ@_
Report_Failure See TS 23.093
wus_msc_ ||
Check_ - .SeeTS 23.087
vusi uul ) .
Release F it I
transaction orwaiting ca
CAMEL_ A
MT_GMSC_ || - ;See TS 23.078
pisce | .
Abort
Release call ' For waiting call
resources ' waiting
Result:=
Aborted

)

Figure 1.5 (sheet 4 of 9): Procedure Process_Call_Waiting
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Procedure Process_Call_Waiting PCW5(9)

Procedure in the MSC e Signals to/from the left

to handle a Process Call Waitin g? are to/from the BSS;
request from the VLR signals to/from the right

,,,,,,,,,,,,,,, ' Wait 1 are to/from the VLR
ai_tor_ unless marked otherwise
Acceptance

From gsmSSE . - |IM_Release Connect
Call
CAMEL_ .
Abort Stop_TNRy -See TS 23.078
wus_icH_ ||
Release — = '
transaction Check_ - -SeeTS 23.087
Support || .
ToGMSCof ' Release esult= No
waiting call ' Pass?
7777777 Yes
Result:= Mu'ticat'['ed ToGMSCof Release
suppor i T
Aborted E in MSCo 7w7a|t!n9 cﬁallf B
No Yes
- Establish_ Establish_ o
See TS23.018; - || Terminating_ Terminating_ || - -See TS 23.135
7777777 ) TCH_If TCH_Multicall o
Required

Figure 1.5 (sheet 5 of 9): Procedure Process_Call_Waiting
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Procedure Process_Call_Waiting PCW6(9)
Procedure in the MSC . ° Signals to the right k
'to handle a Process Call Waiting, are to the VLR
request from the VLR
”””””””” Yes @ No

77777777 Yes
! Handle_AoC_| esult=
See TS23.018; MT_MSC {m red?
77777777 No
CcAMEL_ || .
gglf nect MT_GMSC_ See TS 23.078
pisc4 .
N CAMEL_ ||  Yes o~ 7 CAMEL_
See TS 23.078 ; MT_GMSC_ See TS 23.078 MT_GMSC_
77777777 ANSWER o DISC6
'To GMSC of
Release “waiting call Abort
For waiting call Release call
waiting resources
Yes
Result= Result:= Result:= Result:=
Pass? Reconnect Aborted Aborted
,,,,,,,, No
‘ Set COL_
See TS 23.018 ; Presentation_
77777777 ndicator_MSC
See TS 23.018, Send_ 'To GMSC of
(To GMSC of Answer_If Release |- =\ aiting call
waiting call.) Required oL
Process Call
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)

Procedure in the MSC Signals to/from the left

to handle a Process Call Waitin g? - are to/from the BSS;
request from the VLR i Wait_for_ signals to/from the right
”””””””” Acceptance are to/from the VLR

unless marked otherwise

| | |

Release. ReleaseA Acceptance CAMEL TNRy No Reply
transaction transaction timer expired expired Call Timer
(busy) (reject) expired
S UUS_ICH_
See TS23.087; - Check_
. Forwarding
Release - - For waitin Il o negati\{e
transaction ' gca response:
o No subscriber
‘ reFIy
CAMEL_ o CAMEL_ o Process
MT_GMSC_ || - See TS 23.078 MT_GMSC_ || - SeeTS 23.078 Call Waiting
DISC4 o DISC5 o negative
response
””””” UUS_ICH Yes
! — = esult= . ! Release
See TS23.087; - - - Check__ connects For waiting call; - transaction
, Forwarding ||  ~_~" .
No
wus_IcH_ || .
- - ' Result:= Result:=
CheckA_ - -See TS 23.087 Reconnect Eail
Forwarding || .
S:eésne(?ne;tge Release - (ToGMSC of
p : 'waiting call
Busy [
subscriber(UDUB)
Process
Call W aiting Abort
negative
response
Utéigl\élksc_ Result:= Result:=
uUS 1_U_UI Fail Aborted

Figure 1.5 (sheet 7 of 9): Procedure Process_Call_Waiting
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Procedure Process_Call_Waiting PCW8(9)
:brécédilré iﬁ tﬁeiMisé o 1 . Signals to/from the left

to handle a Process Call Waitin g? are to/from the BSS;

request from the VLR i signals to/from the right

,,,,,,,,,,,,,,, Wait F are to/from the VLR
ai_ror_ unless marked otherwise
Acceptance

=

Release 'From GMSC of CD Request User To From GMSC of' ~ \ User To
'waiting call qu User active call ' User
uus mMsc_|| . UUS_ICH_ o uus mMsc_|| . UUS_MSC_
Check_ - -See TS 23.087 Check_ - -See TS 23.087 Check_UUS2 || - -See TS 23.087 Check UUS2 |
uus1_uul ‘ Forwarding ‘ UUI_to_NW o UUL_to_MS
Release !
transaction ' .
|| Handiing_ co_uus_ || Wait For_ | .
See TS23.072; CD_MSC Interaction 1See GSM 03.72 ( Acceptance ) ‘
CAMEL_
MT_GMSC_ || - -See TS 23.078 See TS 23.087;
DISC6 ||
Process
Abort Call W aiting
negative
response
Release call E it I
resources orwaiting ca
Result:= Result:=
Aborted Fail

Figure 1.5 (sheet 8 of 9): Procedure Process_Call_Waiting
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Procedure Process_Call_Waiting PCW9(9)
:brécédilré iﬁ tﬁeiMisé o 1 . Signals to/from the left
to handle a Process Call Waitin g? - 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
From GMSC of' "\ Release
waiting call
' QCBS_ICH_MSQ@Q_
SeeT523.093; Report_Failure
- UUS_MSC_
See TS 23.087 ; Check_
7777777 UuUS1_uul
E iti B Release
orwaiting cafl; transaction
CAMEL_
See TS 23.078 ; MT_GMSC_
7777777 DISC6
Abort
For waiting call - Release call
waiting ' resources
Result:=
Aborted

)

Figure 1.5 (sheet 9 of 9): Procedure Process_Call_Waiting
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TEa LEa TEC LEc VLR MsC Ms
;I—IANNEL NOT MI LABLE
subscriber C wants to set up connection C-B
set-up
interrogation
_—
acknowledge
«—— 7
set-up
>
info reg
<«
MAFO013
info ack
_—> set-up
start
timer
Tl
W‘\I TI NG ACKN(‘)N‘_EDGVENT
\/\|L TI NG ACK | |EDGIVENT
B being informed
stop call-conf
timer |[<——
Tl
alert
notify C start |<
< timer
(call waiting C-B) T% or
T
notify C
« 7 -
CALL A-B ACTI| VE/ CALL C-B WAI TI NG or
LL A-B ACTI VIL/CALL C-B WAI TI NG CALL D-B HELD or
O%\LL A-B HELI%/ J‘TALL CB V\AI‘TI‘NG
\/\L TI NG AWMEMM
timer T1 expilres
T1
disconnect demand expire
<
(no user responding)
disconnect
demand
<
no user
responding
CHANNEL NOT AVAI LABLE

NOTE 1: info req: 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
J\LL A-B ACTI VL/ CALL C-B V\|;|TI NG CALL IJ}_IL HELD or
OL\LL A-B HELI|£/ éALL C-B WAI TI NG or
OL\LL A-B ACTI V|é/CALL C-B WAI TI NG
timer T2 expilres
disconnect
T2 demand
disconnect disconnect demand expires (C-B)
demand < _
<— (user alerting, no answer) (recovery
user alerting, after time
no answer expiry)
CHANNEL NOT AVAI LABLE
QLLL C-B VWAITI !|LIG
timer T2 expilres
disconnect
T2 demand
disconnect demand expires (C-B)
< >
(user alerting, no answer) (recovery
disconnect after time
demand expiry)
|
user alerting,
no answer
| TLE
GLLL A-B HEL%)/ L\LL CB V\AI‘ TI‘NG or
LL A-B ACTI|V£/ CALL C-B \|/\AI TING CALL D-B HELD or
OL\LL A-B ACTI VII:JCALL C-B WAI TI NG
B rejects incoming call from C
connection
reject
- |
disconnect demand (user busy
disconnect < stop
demand (user busy) T2 or
B T3
(user busy note 2
CHANNEL NOT AVAI LABLE

NOTE 2: Thecall 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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TEa LEa TEC LEc VLR MsC Ms
J\LL A-B HELI|g(I:ALL CB V\AI|?I|NG or
OL\LL A-B ACTI|VE/ CALL C-B \|/\AI TING CALL D-B HELD or
OL\LL A-B ACTI VE/CALL C-B WAI TI NG
C releases waiting call
disconnect
demand
> disconnect demand
>| stop |disconnect
T2 or demand
T3 _—
disconnect
ack
<
disconnect acknowledge
disconnect <
ack
<
CHANNEL NOT AVAI LABLE
OiLLL C-B VAITI !LIG
B rejects incoming call from C connection
reject
|
(user busy
disconnect demand stop
< T2 or
disconnect (user busy) T3
demand note 3
|
(user busy
| TLE
|LL CB V\AITHLIG
C releases waiting call
disconnect
demand
> disconnect demand stop
>| T2 or|disconnect
T3 demand
_—>
disconnect
ack
<
disconnect acknowledge
<
disconnect
ack
<
| DLE

NOTE 3: Thecall 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 Ms
arLL A-B AC'I'I|VL/| CALL C-B \|/\|;ITI NG
subscriber B wants to hold active call and connect the waiting call
hold A-B
otify A (call A-B held by B e —
<
notify A connect
] waiting
call A-B call
held by B connection demand stop [<——
< T2 or
connection T3 connection
demand ack (C-B)
T e
CALL A-B HELDY CALL C-B ACTI VE
DLLL A-B HEL%)/ LALL CB V\AI‘TI!NG or
|LL A-B ACTI VIL/CALL CB I\AI|TING
subscriber B wants to terminate active or held call and connect waitiling cal
disconnect
demand
(A-B)
disconnect demand (A-B) <
<
disconnect
ack (A-B)
>
CONTINUE A-B AS NORMAL CALL CLEARING
connection
demand
(C-B)
connection demand (C-B) stop [<
connection < T2 or
demand T3
T note 4
connection
ack (C-B)
>
O‘\LL C-B ACT I‘ VI‘:'

NOTE 4: If T2 or if applicable T3 expires before reception of connection demand in the MSC then call c-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
J\LL A-B HEL@ALL CB W-\I|?I|NG or
O|L\LL A-B ACTI VII:JCALL C-B WAI TI NG
subscriber A disconnects active or hel all
disconnect
demand
> disconnect demand (A-B) disconnect
> demand
(A-B)
>
CONTINUE A-B AS NORMAL CALL CLEARING disconnect
ack (A-B)
o " |
connection
demand
(C-B)
connection demand (C-B) stop [<
connection < T2 or
demand T3
T note 5
connection
ack (C-B)
>
O‘\LL C-B ACT I‘ VI‘E
OLLL A-B WAITI !LIG or
LL A-B ACTI| VE/ CALL C-B \|/\AITINGor
OL\LL A-B HELIB/ LL C- B WAI TI NG or
LL A-B ACTIV| CALL C-B WAI TING CALL D-B HELD
timer T3 expilres
T3
disconnect disconnect demand expires
demand < disconnect
e (user alerting, no answer) note 6 demand
(user alerting, (C-B)
no answer) _ >
(recovery
after
timer expiry

CILLL A-B HELIL/ iﬁALL CB V\AI! TI‘ NG

B wants to retrieve held call retrieve
req (A-B)
= - |

retrieve
ack (A-B)
_—>

Q

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

retrieve
reject
(A-B)
>

CALL A-B HELDY CALL C-B WAI TI NG

NOTE5: Thecall 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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LEa TEC LEc VLR MsC Ms
J\LL A-B HELIg(L‘ALL CB W-\I|T||NG
B wants to (,onne(,t waiting call
connection
demand
(C-B)
stop |<
connection demand (C-B) T2 or
connection < T3
demand
<
LL A-B HEL LL C- B ACTI \‘/E
Cl\LL A-B ACTI VILJCALL CB \‘/\AI!TI NG CALL ILKL HELD
B wants to t@rr inate active call
disconnect
demand (A-B)
disconnect demand (A-B) e
‘ l disconnect
CONTINUE A-B AS NORMAL CALL CLEARING ack (A-B)
‘ —
LL C-B WAI TI NG CALL D-B‘H‘lLD (note 7)
OLLL A-B ACTI VIL/ CALL C-B "\AI‘TI NG CALL ILKL HELD
A dls@onnegt Ltlve call
disconnect
demand
>
disconnect demand (A-B)
> disconnect
demand (A-B)
_—>
CONTINUE A-B AS NORMAL CALL CLEARING disconnect
ack (A-B)
o |
CALL C-B WAI TING CALL D-B HTLD (note 7)‘

NOTE 7: Thisstate 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  LEa TEC LEc TEd LEd VLR MsC M

J\LL »@ ACTI| JCAI|.|TIC B \|/\|;ITINGCALL lJ}_IL HELD

B wants to terminate held call

disconnect
demand (D-B)

disconnect demand (D-B) <
<
disconnect disconnect
demand ack (D-B)
< _—>

CONTINUE D-B AS NORMAL CALL CLEARING

CALL A-B ACTI VI CALL}C—B V\AI}TING

[T
QLLL /LL ACTI‘VILJCAI‘.L‘C B \‘/\AI‘TINGCALL lL»lL HELD

D wants to terminate held call

disconnect
demand

>

disconnect demand (D-B)

> disconnect
demand (D-B)
_—>

disconnect
ack (D-B)

<

CONTINUE D-B AS N RMAL CALL CLEARING

CALL —IL ACTI}VI‘L/CA‘L}C B WAI TI NG

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

1.3 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 Registration State Activation State HLR Induction State
(Not Provisioned, Not Applicable, Not Active, Not Induced)
(Provisioned, Not Applicable, Not Active, Not Induced)
(Provisioned, Not Applicable, Active and Operative, 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 storethe 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

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

(Not 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 registerson a VLR, the HLR shall
send that VLR information about the logical state of call waiting.

If thelogical state of call waiting is changed while a subscriber is registered 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.

2 Call hold (HOLD)

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

Call hold related authorizations examination
The ability of aPLMN 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 Reguest: 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 atransient effect during the handling of
retrieve), the reception of the retrieve request is supervised by aretrievetimer T (T =55).

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 requests is 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)

:ﬁrécésé in tr71e7VI;R7toicri1e<7:kT . Signals to/from the left are%

‘the subscription for HOLD. ‘ O to/from the MSC.
Idle >

Check HOLD
subscriptio

HOLD no
ctivy/

yes

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

Process
call
hold

=3

Figure 2.1: MAF024 Call hold related authorisations examination (VLR)
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Procedure Process_Hold_Request PHR1(2)

Procedure in the MSC to handle , . Signals to/from the left
+aHOLD request. ‘ are to/from the BSS;
R, signals to/from the right

are to/from MAF024

True

On_Hold

False

éque No

No

HTI Set Yes
to Reject Hold

Requests?

Check HOLD
subscription

Wait_For_
Hold_Status_
Reply

_ /Int_Release_ | Release |/ Release (I;r‘ﬁcess
Call transaction
: : hold

From distant
exchange

Hold
request

Hold
reject

Wait_For_
Response

Figure 2.2a (sheet 1 of 2): Procedure Process_Hold_Request
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Procedure Process_Hold_Request
ziPrioc’ed’ur’e {n ihé MSC fo ha}]dleT .
.aHOLD 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

Release

Release '/ transaction

From distant
exchange

To the originating .
or destination
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)
:ﬁbédJehMéébc%ﬂax Signals to/from the left
.with the Subs FSM that the are to/from the BSS;
‘retrieve request is valid in Signals to/from the right
‘the current call state. are to/from the Subs_FSM
””””””” (defined in TS 23.018)

unless otherwise marked
False
On_Hold
True
eque No
from sp\esetc\
al
Yes
Retrieve
request
Wait_For_
Reply
' nt_Release_ ) Release Retrieve Retrieve
From gsmSSF - - / Call Release transaction ack reject
Fromdistant =~
exchange on_Hold:=
False
FromBSS ;- - - - - - -~ -~~~ - - - - - - -/
Retrieve Retrieve
ack reject
Tb tihei oirigiinétirilgj‘ Hold status
or destination notofication

exchange

Figure 2.2b: Procedure Process_Retrieve_Request
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Procedure Handle_Timed_Call Swap HTCS1(1)

:ﬁrdcésé ir{tﬁe })nigiﬁaiinig MSCW . Signals to/from the left are
‘to handle a hold and retrieve. ‘ to/from either process OCH_MSC
I orprocess ICH_MSC

Start retrieve
timer
Wait_For_
Retrieve
Call From held L \Call Retrieve Timer /" 'From intemal
cleared callprocess cleared request expired 'process
Decrement_ | Stop retrieve Stop retrieve
Call_Counter 1See 3G TS5 23.018 timer timer
Speech
Stop retrieve Speech_Call_Cnti= Hold Hold
timer Speech_Call_Cnt1 1 ack reject
Speech_CallB:5 Non_Speech_ Speech_CallA:=Acfive Retrieve
Null Calls:=Null Speech_CallB:=Null ack
Result:= Result:= Result:= Result:=
Active_CIr Hold_CIr Retr_req T_Expr

KD ) 0 X

Figure 2.2c: Procedure Handle_Timed_Call_Swap
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Msa MSCa LEb TEb VLRada
A % (active, idle)
user A wants to hold A-B

hol d request ) information request

| f MAF024
i nformati on acknow edge

hol d reject OR1=N

A-B (active, idle)

hol d acknow edge OR1=Y

notification notification
Thold) hold)

A-B (active, hold)

NOTE: ORZ: cdl hold (Y: yes N: no)

Msa MBCa LEb TEb LEc TEc

A-B (active, hold)
user A wants to retrieve A-B

retrieve request

retrieve reject

A-B (active, hold)

retrieve acknow edge notification notification
(retrieval) (retrieval)

A-B (active, idle)

A-B (active, held)

User A wants to setup new call A-C

call request A-C

>

NORMAL CALL ESTABLISHMENT A-C

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

Figure 2.3 (sheet 1 of 3): Information flow for call hold
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Msa MSCa
ATB (active, held) A-C (active
User A wants to shuttle between

hol d request A-C start
T
A-B (active, held) A-C [active
retrieve request A-B_|stop T
hold reject A-C
retrieve reject A-B
A-B (active, held) A-C [active
hol d acknow edge A-C
retrieve ack A-B
A-B (active, idle) A-C activel
A-B (active, held) A-C active‘
T
. expires
hold reject A-C
A-B (active, held) A-C [active
A-B (active, held) A-C [active
di sconnect req A-B
NORMAL DISCONNECTION A-B
hold reject A-C stop
T
A-B (null, idle) A-C (active,

idle)

B and C
hold req)
idle)

35

LEb

notification

TEb

ETSI TS 123 083 V4.2.0 (2001-04)

LEc

notification

notification

(hold)
notification

(retrieval)

held)

hold req)

idle)

hold req)

dle)

(retrieval)

Figure 2.3 (sheet 2 of 3): Information flow for call hold
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Msa MsCa LEb TEb LEc TEC
A-B (active, held) A-C (active, hold req)

di sconnect req di sconnect req

NORMAL DISCONNECTION A-B

hold reject A-C stop
T

A-B (null, idle) A-C (active, 1dle)

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

di sconnect req A-C

hold reject A-C stop
T

NORMAL DISCONNECTION A-C

A-B (active, held) A-C (null, 1dle)

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

) <di sconnect req
i sconnect request

hold reject A-C stop
T

NORMAL DISCONNECTION A-C

A-B (active, held) A-C (null, 1dle)

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)

The HLR shall storethe 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 registerson a VLR, the HLR shall send
that VLR information about the logical state of call hold.

If thelogical 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.

ETSI



3GPP TS 23.083 version 4.2.0 Release 4

38

ETSI TS 123 083 V4.2.0 (2001-04)

Annex A:
Change history

Change history

TSG CN# Spec Old Ver| CR |Rev|Phase| Cat | New Subject/Comment
Ver

CN#09  [23.083 3.1.0 [004 1 R99 F 3.2.0 [SDL refresh

CN#09 [23.083 3.2.0 |[005 1 Rel-4 |D 4.0.0 |Inclusion of call hold in basic call
handling

CN#11 (23.083 4.0.0 (006 3 Rel-4 |C 4.1.0 |Enhancement of procedures for Call
Hold

CN#11 (23.083 41.0 (007 1 Rel-4 |C 4.2.0 |Enhancement of CW procedures
(Missed CR added; TSG agreed 007r1
at CN#11 ->v.4.2.0)

ETSI



3GPP TS 23.083 version 4.2.0 Release 4

39

ETSI TS 123 083 V4.2.0 (2001-04)

History

Document history

V4.2.0

April 2001

Publication

ETSI



	Intellectual Property Rights
	Foreword
	Foreword
	0 Scope
	0.1 References
	0.2 Abbreviations

	1 Call waiting (CW)
	1.1 Handling of call waiting
	1.1.1 Activation
	1.1.2 Deactivation
	1.1.3 Interrogation

	1.2 Functions and information flows
	1.3 Information stored in the HLR
	1.4 State transition model
	1.5 Transfer of information from HLR to VLR
	1.6 Information stored in the VLR
	1.7 Handover

	2 Call hold (HOLD)
	2.1 Functions and information flows
	2.2 Information stored in the HLR
	2.3 State transition model
	2.4 Transfer of information from HLR to VLR
	2.5 Information stored in the VLR
	2.6 Handover

	Annex A: Change history
	History

