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**%x*% First Modified Section ****

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.

» For anon-specific reference, the latest version applies.

[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: "Mabile 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".

**x* Next Modified Section ****

1 Call waiting (CW)

1.2 Functions and information flows

TS 24.008 specifies the procedures for call control. These shall aso 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:

3GPP



Error! No text of specified style in document. 3 Error! No text of specified style in document.

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 isengaged 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).
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.

Theoveral-SBL-diagram-ef- procedure Process eCall-_w\Waiting is shown in figure 1.5.-Fhisrepresentsthe network-as
awhole:

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 Multicalll is specific to Multical; 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 Activeis specific to UUS: it is specified in 3GPP TS 23.087 [§].

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 Success is specific to CCBS; it is specified in 3GPP TS 23.093 [9].
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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, 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]. |f the VM SC does not support CAMEL phase 3 or later,
processing continues from the "No" exit of the test " Result=Reconnect?"’.

Sheet 2, sheet 3, sheet 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.

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 VMSC supports CAMEL phase 3 or later;
itis specified in 3GPP TS 23.078 [6].

Sheet 5: the procedure CAMEL _Stop TNRy 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 iscaled if the VM SC supports CAMEL phase 3 or later; itis
specified in 3GPP TS 23.078 [6]. If the VM SC does not support CAMEL phase 3 or |ater, 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 |f Required is specified in 3GPP TS 23.018 [5]

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

Sheet 7: the procedure CAMEL _MT GMSC DISC5 iscalled if the VM SC supports CAMEL phase 3 or later; itis
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 specifiedin 3aGPP 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 [8].

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].
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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)

)
O G

=)

.

initiate
handling
of CW

N/

activation is checked CcwW no
for the basic service ctivated fg
of the already active
call.
yes
applicability is checked CW no
for the basic service applicable
of the already active
call.
yes
set indicator = set indicator =
'CW available' 'CW not availablg'
I
J
process
call
waitin

) CW: Call Waiting
idle BS: Basic Service

.
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Process MAF013 383 14(1)

.Process in the VLR to check, . 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 , CW\ no
for the basic service - - -<_applicable
of the already active . QS/

call. !
——————————— yes
set indicator = set indicator =
'CW available' 'CW not available'
process
call
waiting

=S

Figure 1.4: MAF013 Call waiting related authorisations examination (VLR)
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Process Call_Waiting

)

(active, held)

mobile
terminated

(active, idle)

mobile
terminated

ZAN
ZAN

yes

availal
AFOL,
no
< offer call

<offer call

383_151(9)

(active, idle)
(active, held)

mobile
terminated

%A\

yes

availal
AFO1
no
< offer call

start T1 A start T1 A

start T1 A

( (active, idle) ) ((active, heId))

- Messages to/from left refer to the radio interface.

- Messages to/from right refer to the network interface.

- Clearing of active calls by a remote subscriber is not shown for clarity.
Moreover, this is possible and is described in the text.

(active, idle) (active, held)
pending ack pending ack

(active, idle) (active, idle)
(a:rt]';?n’ hg:?k) (active, held)
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Procedure Process_Call_Waiting
:ﬁ’rc;cédijré inthe MSC 1

‘to handle a Process Call Waitingj‘

request from the VLR

CW Treatment indicator
for existing call set to
CW Allowed?

‘ Set CLIP_
See TS 23.018; Info_ MSC
' Derive_
See TS 23.018; CS_BC_MSC
Set negative
Setup response:

Busy
‘ subscrib?r(NDUB)

. UUS_ICH_Uusl| |Process
See TS23.087 ; - Implicit_ Call W aiting
7777777 Active negative
‘ responsfe
' CCBS_Report | Result:=
SeeTS23.093: - 11 Not_idle Fail
Wait_For_
Setup_
Response

Call
Confirmed

} Establish_
See TS23.135; - || 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 910): Procedure Process Call Waiting
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Process Call_Waiting 383_152(9)

CFNRy: Call Forwarding on No Reply B‘

Call hold can operate on the (active, idle) ( (active, idle) )

call as shown in the call hold stage 2. pending ack

> ack > ;;l:r?(;mg > ;;l:r?(;mg > Tl_ clear_ < > cleqr : L {E?rglllneateo<
(busy) (reject) expires pending (active, idlg) call
clear clear
stop T1 stop T1 stop T1 <pending stop T1 (active, idl; A

A

" lear
notify call clear
is waiting > A Ezlfrdlng >

yes
CFNRy
active

no

start T2 start T3

A

(activg, idle) (active, idle) pending ack (activ_e, idle)
waiting pending ack
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Procedure Process_Call_Waiting

Procedure in the MSC .
‘to handle a Process Call Waitin gj‘
request from the VLR

Wait_For_
Alerting

Alerting

UUS_ICH_
Check_
Support

esult= No

Pass?

Yes

Release
transaction

Q

CBS_ICH_MS
Report_Succes

0 )
[

uTuU2Cnt:=0

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

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

CD Reques}|

Alerting
failure

Set cause

Q

Report_Succes|

CBS_ICH_MS

7]

Handling_
CD_MSC

Process
Call W aiting
negative
responde

Result:=
Fail

Q

Result:=
Reconnect

CBS_ICH_MSQ_
Report_Failure

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

Figure 1.5 (sheet 2 of 910): Procedure Process Call WaitingOveral-SDL-diagram-of-callwaiting
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Process Call_Waiting 383_153(9)
CFNRy: Call Forwarding on No reply. B‘
(active, held) Call retrieve can operate on the
endiﬁ ack (active, retrieve) call as shown
p 9 in the call hold stage 2.
clear clear
. . T1 clear clear
> ack >F§?:v')ng ?ri?gcl?)g expires pending < (active, hejd)
clear clear
stop T1 stop T1 stop T1 pending stop T1 (active, he}

P

N lear
notify call clear
is waiting > A Ezlrl]dmg >

es -
CENRY Y acczpt {nob[le .
active pending erminate
call call
o
start T2 start T3 stop T1 A

ANS

>

(active, idle) (active, held) i
((active, held) pending ack pending ack

( (aca\;c?t,i:gld) ’ ( (active, held) ,
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Procedure Process_Call_Waiting PCW3(9)
Procedure in the MSC .

::thfgg?rgmpzﬁge\ffr\,ca" Waiting, Wait_For_ Signals to/from the left
777777777777777 Setup_ are to/from the BSS;
Response signals to/from the right
are to/from the VLR
‘ ‘ ‘ unless marked otherwise
Release Release 7777777
transaction Setup failure transaction nt_ Rce;ﬁase_ - From gsmSSF
(reject) (oue) | [~
S UUS_ICH_ Clear UUS_ICH_ o
See TS 23.087 ; Check_ pending Check_ -See TS 23.087
77777777 Support call Support o
CAMEL_ o
MT_GMSC_ ~See TS 23.078
bisc4 || .

Q

CBS_ICH_MS
Report_Failure

Release

Abort
Result:= Result:=
Reconnect Aborted

B

Set negative
response:
Busy
subscriber(UDUB)

Process
'To GMSC of B
" waiting call Call Waiting
,,,,,,, negative
response
dCBS_ICH_Ms(

SeeTS23.003; - Report_Failure

Result:=
Fail

Figure 1.5 (sheet 3 of 910): Procedure Process Call WaitingOveral-SDL-diagram-of-callwaiting
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Process Call_Waiting 383_154(9)
CFNRy: Call Forwarding on No reply. B‘
(acttii\\l/e,ri]dlsj) Call hold service can be used to alternate between
(agndieﬁ ch) the active calls as shown in the call hold stage 2.

clear clear
. . T1 clear clear
ack pending > pending > . . < .
> > (busy) (reject) expires pending (active, idlp)
clear clear
stop T1 stop T1 stop T1 <pending stop T1 (active, idl;

A

" lear
notify call clear
. o A
is waiting > E;Tdmg
e clear torminat
active (active, held CZ” ate

no

tart T2 tart T3 clear A
star star (active, held)

] L

(g‘ccttl'\)’:r']‘é'fj)) (active, idle) (active, idle) (active, held)
waifin (active, held) pending ack pending ack

=
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Procedure Process_Call_Waiting PCW4(9)
:brécédﬁré ir:| tI;neiMisci S 1 . Signals to/from the left
to handle a Process Call Waitin gj‘ are to/from the BSS;
request from the VLR Wait_For_Setup_Response, signals to/from the right
”””””””” Wait_For_Alerting are to/ffrom the VLR
unless marked otherwise
Release From GMSC of
'waiting call
CCBS_ICH_MSQ_
Report_Failure SeeTS 23.093
wus_wmsc_ || L
Check_ - -See TS 23.087
vusiuul )
Release E it I
transaction orwaiting ca
CAMEL_ o
MT_GMSC_ || - See TS 23.078
bisce || .
Abort
Release call . For waiting call
resources ' waiting
Result:=
Aborted

)

Figure 1.5 (sheet 4 of 910): Procedure Process Call WaitingOveral-SDL-diagram-of-callwaiting
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Process Call_Waiting 383 _155(9)

CFNRy: Call Forwarding on No reply. B‘
< pending ack >— There is no active call in this case.

> ‘ > clear > clear T1 clear mobile accept
acl pending pending . : terminate pending
(b (reject) expires pending call call

USy)

clear stop T1 A stop T1

pending
s >

stop T1 stop T1 stop T1

A

clear
ACM A pending
call >l<
es
CFNRy 4
active

no

start T2 start T3

A

waiting null < pending ack) < (active, idle))

3GPP



Error! No text of specified style in document.

18 Error! No text of specified style in document.
Procedure Process_Call_Waiting PCW5(9)
:brécédﬁré ir:| tI;neiMisci S 1 . Signals to/from the left
to handle a Process Call Waitin gj‘ are to/from the BSS;
request from the VLR ‘ signals to/from the right
”””””””” Wait f are to/from the VLR

ai_tor_ unless marked otherwise
Acceptance
! Int_Release,
From gsmSSF ; - |~ Connect
CAMEL_ ||
Abort Stop_ TNRy -See TS 23.078
wus_IcH_ ||
Release — = '
transaction Check_ - -See TS 23.087
Support || .
ToGMSCof ' Release esult= No
waiting call ' Pass?
”””” Yes
Result:= ’V'“'“Cﬁt'éd ToGMSCof Release
suppor e T
Aborted f inMSC? 7w7a|t!n9 C,a”, B
No Yes
N Establish_ Establish_ o
See TS 23.018 ; - ||Terminating_ Terminating_ || - ;See TS 23.135
o TCH_If_ TCH_Multicall o
Required

Figure 1.5 (sheet 5 of 910): Procedure Process Call WaitingOveral-SDBL-diagram-of-callwaiting
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Process Call_Waiting 383_156(9)

CFNRy: Call Forwarding on No reply
MS: Mobile Station

< (active, idle) ) Call hold can operate on the (active, idle)

waiting call as shown in the call hold stage 2.

clear clear mobile
; o o T2 clear - clear
T3 expires > waiting > waiting ' < o < term|nate0< > P L
> (busy) (reject) expires waiting call (active, idlp)
clear waiting clear clear
< call to MS stop T2 or T3 stop T2 or T3 <waiting stop T2 or T3 A (active, idl;

A

: clear
invoke A waiting
CFNRy call

(active, idle) <(activ'e_, idle)) < waiting )
( ) waiting

clear
waiting
call
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Procedure Process_Call_Waiting

Procedure in the MSC

‘to handle a Process Call Waitin gj‘
request from the VLR

See TS 23.018,
(To GMSC of
waiting call.)

PCW6(9)
Signals to the right k
are to the VLR
”””” Yes
! Handle_AoC_| esult=
See TS23.018: MT MSC {oned?
”””” No
caMEL_ ||
acffnem MT_GMSC_ See TS 23.078
pisc4 |} .
S CAMEL_ ||  Yes o~~~ CAMEL_
See TS 23.078 ; MT_GMSC_ See TS 23.078 MT_GMSC_
7777777 ANSWER o DISC6
'To GMSC of
Release *waiting call Abort
For waiting call Release call
waiting resources
Yes esult= Result:= Result:= Result:=
Pass? Reconnect Aborted Aborted
No
Set COL_
Presentation_|
ndicator_MSQC
Send_ 7777777
Answer_If_ Release - 7\-Ar/(e)1i$r:wscca||0f
Required o g o
Process Call
Waiting ack Abort
Result:= Result:=
Pass Aborted

Figure 1.5 (sheet 6 of 910): Procedure Process Call WaitingOveral-SDL-diagram-of-callwaiting
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Process Call_Waiting 383_157(9)

CFNRy: Call Forwarding on No reply B‘

MS: Mobile Station

waiting call as shown in the call hold stage 2.

<(active, held) ) Retrieve can operate on the (active, held)

clear clear
. o o T2 clear clear
T3 expires < >Wa|t|ng >Wa|t|ng > ' b < "
(busy) (reject) expires waiting (active, hejd
clear waiting top T2 or T3 ton T2 or T3 clear ton T2 or T3 clear
<cal| to MS stop T or stop 1< or waiting stop 1< or (active, hel

A

: clear
invoke A waiting
CFNRy call

clear
waiting
call

——————

mobile
accept !
>waiting cal|  [terminated <
call
ANS >

connect A
waiting call

: (active, idle) (active, held) i
( (active, held) ) ((active, held)) < waiting ) < waiting )
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Procedure Process_Call_Waiting PCW7(9)
:brécéd ﬁré ir:| tﬁeiMisci S 1 . Signals to/from the left
to handle a Process Call Waitin gj‘ are to/from the BSS;
‘request from the VLR Wait_for_ signals to/from the right
”””””””” Acceptance are to/from the VLR
unless marked otherwise
ReleaseA Release. Acceptan CAMEL TNRy No Reply
transaction transaction timer expired expired Call Timer
(busy) (reject) P P expired
””””” UUS_ICH_
See TS 23.087 Check_
Forwarding
Release For waitin I = negati\{e
transaction gca response:
7777777 No subscriber
‘ reFIy
cameL_ || . CcAMEL_ || . Process
MT_GMSC_ See TS 23.078 MT_GMSC_ See TS 23.078 Call Waiting
pisc4 |} . piscs (| . negative
‘ response
”””” UUS_ICH
! — . Release
See TS 23.087 ; Checkl_ For waiting call transaction
7777777 Forwarding S
No UUS_ICH
R = ' Result:= Result:=
@ Check_ -See TS 23.087 Reconnect Eail
Forwarding || .
Yes
S?;Sne(?nitge Release . | ToGMSC of
P : 'waiting call
Busy T
subscriber(UDUB)
Process
Call W aiting Abort
negative
response
chshgl\cﬂfc— Result:= Result:=
UUSl_U_UI Fail Aborted
' See TS 23.087

Figure 1.5 (sheet 7 of 910): Procedure Process Call WaitingOveral-SDL-diagram-of-callwaiting
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Process Call_Waiting

)

(active, idle)
(active, held)
waiting

The call hold service can be used alternate between
the active calls as shown in the call hold stage 2.

383_158(9)

MS:

CFNRy: Call Forwarding on No reply

Mobile Station

)

clear clear
. = = T2 clear
T3 expireg waitin waitin ] o
> > (bjsy)g (re iecg expires waiting
clear waitingy top T2 or T3 ton T2 or T3 clear ton T2 or T3
<cal| to MS stop T or stop 1< or waiting stop 1< or

invoke
CFNRy

clear
waiting
call

>

A

clear
waiting
call

—————

clear
(active, hejd

clear
(active,

held>

mobile

terminate0<
call

clear

(active, id|(<

(active, idle)
(active, held)

clear
(active, idle

(active, held)
waiting

< (active, idle)

) |

(active, held)
waiting

waiting

) |

(active, idle) )
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Procedure Process_Call_Waiting

Procedure in the MSC .
‘to handle a Process Call Waitin gj‘
request from the VLR

PCW8(9)

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

Wait_For_
Acceptance

unless marked otherwise

> are to/from the VLR

Release 'From GMSC of CD Reques User To From GMSC of* ™\ User To
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