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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.

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

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

[2] TS 22.082: "Cal Forwarding (CF) Supplementary Services - Stage 1".

[3] TS 23.011: "Technical realization of supplementary services - General Aspects'.

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

0.2 Abbreviations

Abbreviations used in the present document are listed in TR 21.905.
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1 Call waiting (CW)

1.1 Handling of call waiting

1.1.1 Activation

The call waiting supplementary serviceis 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
>

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.

The information flow for deactivation of call waiting is shown in figure 1.2.

M5 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.

The interrogation of call waiting is for all applicable basic services.

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

M5 M5C 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 Mobile Additional Function has been identified for the call waiting service:
MAFO013
Call waiting related authorizations examination
The ability of a PLMN 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 mobile user.

User A:

The user who is engaged 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).

ETSI
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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 overall SDL diagram of call waiting is shown in figure 1.5. This represents the network as a whole.

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.

1.2.1 Description of overall SDL-diagram of call waiting

In the SDL-diagrams the states are dimensioned in two dimensions. The first dimension is a normal basic call state, e.g.
null or active. The second dimension is an auxiliary state associated with hold, e.g. idle or held. Active cal is
represented by (active, idle) state, held call by (active, held) state.

When call waiting is active and the subscriber is connected to at least one call (active or held), the arrival of a
subsequent incoming call from user C to user B shall, if no other call iswaiting, be signalled to the mobile equipment at
B asdescribed in TS 24.008. The network shall then await an acknowledgement from the mobile termination at user B
within a specific time period T1. In figure 1.5, the mobile terminated call from user C is described as being in the
"Pending Ack" state during this period. The call waiting service is suspended for further incoming calls.

1.211 Behaviour during the "Pending Ack" state

Expiry of call control timersinT1

If no acknowledgement is received by the network from the mobile termination at user B within the time period T1
(timer T1 expires) then the network shall initiate clearing towards the calling user C and served user B in accordance
with TS 24.008. Following the expiry of call control timersin T1 the call waiting service shall be resumed for further
incoming calls.

Release of active call

User A or B may release the active call between them in the normal manner. This does not change the state of the call
from user C. Note that the M S has to indicate a normal ringing tone to the served subscriber.

Release of call by user C

User C may release the call to user B. In this case, call clearing shall take place in the normal manner, and the call
waiting service shall be resumed for further incoming calls.

Call hold service

User B can operate the call hold service on any active calls in the norma manner.
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Indication of UDUB

User B may release the call from user C using the indication of UDUB. In this case, if CFB is active the call from user
C shall be forwarded, if CFB is not active the call from user C shall be cleared. The call waiting service isresumed for
further incoming cals.

Rejection of call from user C

User B may reject the call from user C. In this case, the call from user C shall be cleared. The call waiting serviceis
resumed for further incoming calls.

Acknowledgement of call from user C

If the mobile termination at user B acknowledges the incoming call within the time period T1, acall iswaiting
indication shall be sent towards calling user C. Timer T1 is stopped. Upon reception of aerting the network shall await
an acceptance from the controlling user B within the time period T2. In figure 1.5, the mobile terminated call is
described as being in the "Waiting" state during this period. In case the controlling subscriber B has call forwarding on
no reply active the network shall await an acceptance from user B within the time period T3 < T2. The call waiting
serviceis still suspended for further incoming calls.

1.2.1.2 Behaviour during the "Waiting" State
Expiry of Timer T3

If no acceptance is received by the network within the time period T3 (timer T3 expires) the waiting call shall be
forwarded on no reply and clearing shall be initiated towards the controlling user B. The call waiting service is resumed
for further incoming calls.

Expiry of Timer T2

If call forwarding on no reply is not active and no acceptance is received within the time period T2 (timer T2 expires),
the waiting call shall be cleared by the network towards the controlling user B and the calling user C. The call waiting
service is resumed for further incoming calls.

Other Events
The following events are treated as described in subclause 1.2.1.1:
- release of active call;
- release of call by user C;
- call hold service;
- indication of UDUB;
- reection of call from user C.

Acceptance of waiting call

A precondition for the acceptance of the waiting call isthat thereis no other call in the (active, idle) state. The user can
achieve this by releasing active calls, or using the call hold service. When user B accepts the call from user C it
becomes the (active, idle) call. Timer T2 or T3 is stopped. The call waiting service is resumed for further incoming
cals.
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Process MAF013

)
-
=)

for the basic service
of the already active
call.

for the basic service
of the already active
call.

activation is checked

applicability is checked

idle
initiate
handling
of CW

set indicator =
'CW available'

set indicator =
'CW not availablg'

process
call
waitin

=)

CW: Call Waiting
BS: Basic Service

383 14(1)

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

)

(active, idle) (active, held)

383 151(9)

(active, idle)
(active, held)

mobile mobile mobile
terminated sall terminated all terminated all
yes yes yes
availal availal availal
AFOL, AFO1 AFO1
no no no
<0ffer call <offer call <0ffer call
start T1 A start T1 A start T1 A
(active, idle)

( (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, held)

(active, idle)
ending ack (active, held)

Figure 1.5 (sheet 1 of 10): Overall SDL diagram of 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

> > e > e > < > L <
(busy) (reject) expires pending (active, idlp)

call

top T1 top T1 top T1 clear top T1 clear A
stop stop stop <pend|ng stop (active, idle

A

. lear
notify call clear
is waiting > A pending >

call
es
CFNRy 4
active

no

start T2 start T3

A

( (active, idle) ) P ; (active, idle)
waiting (active, idle) pending ack pending ack

Figure 1.5 (sheet 2 of 10): Overall SDL diagram of call waiting
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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

endin’ ack (active, retrieve) call as shown
P 9 in the call hold stage 2.

clear clear
) . T1 clear clear
> ack >?;$:v')ng > ?rirgé?)g expires pending < (active, hejd)
clear clear

stop T1 stop T1 stop T1 pending stop T1 (active, he}

. lear
notify call clear
is waiting > A pending >

| call
CENRY yes accept mob!le
active pending terminate
call call
no
start T2 start T3 stop T1 A

(active, held)
waiting

(active, held)

ANS

>

(

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

Figure 1.5 (sheet 3 of 10): Overall SDL diagram of call waiting
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Process Call_Waiting 383_154(9)
CFNRy: Call Forwarding on No reply. B‘
(a(:tgive,ri]dl;(aj) Call hold service can be used to alternate between
(a:r:gﬁ]’ ch) the active calls as shown in the call hold stage 2.

D | i | o | >0 | [, <
(busy) (reject) expires pending (active, idlp)
clear clear
stop T1 stop T1 stop T1 <pending stop T1 (active, idl;

A

. lear
notify call clear
is waiting > A gledlng >
CFNRy ves clear {nobille "
active (active, held Cvzrlrlnlna e

no

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

] L

((aa‘ccttl'\)':r'g'l‘z)) (active, idle) (active, idle) (active, held)
wai{in (active, held) pending ack pending ack

=

Figure 1.5 (sheet 4 of 10): Overall SDL diagram of call waiting
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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 mobile accept
. . T1 clear - B
ack pending > pending > i . < term|nate0< > pending
> > (busy) (reject) expires pending call call

clear
pending

A

clear
ACM A pending
call >l<

stop T1 stop T1 stop T1 stop T1 A stop T1

s >

yes
CFNRy
active

no

start T2 start T3

A

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

Figure 1.5 (sheet 5 of 10): Overall SDL diagram of call waiting
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Process Call_Waiting

)

(active, idle)
waiting

Call hold can operate on the (active, idle)
call as shown in the call hold stage 2.

383 _156(9)

MS:

Mobile Station

CFNRy: Call Forwarding on No reply B‘

clear clear mobile
; o o T2 clear - clear
T3 expires > waiting > waiting . < al < term|nate0< > L L
> (busy) (reject) expires waiting call (active, idlg)
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 clear
invoke A waiting waiting
CFNRy call call

(active, idle) <(activ<_e_, idle)) < waiting )
( ) waiting

Figure 1.5 (sheet 6 of 10): Overall SDL diagram of call waiting
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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 > . a < !
(busy) (reject) expires waiting (active, hejd
clear waiting clear clear
<ca|| o MS stop T2 or T3 stop T2 or T3 <waiting stop T2 or T3 (active, he}

A

. clear
invoke A waiting
CFNRy call

=

clear
waiting
call

——————

mobile
accept .
>Waiting call terminated <
call
ANS >

connect A
waiting call

: (active, idle) (active, held) i
( (active, held) ) ((active, heId)) < waiting ) < waiting )

Figure 1.5 (sheet 7 of 10): Overall SDL diagram of call waiting
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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

i iti iti T2 clear
T3 expireq waitin waitin : a
> i > (b Jsv)g (re i_ectg) expires waiting
clear waitingy clear
<°a" toMs slop T2 or'Ts stop T2 or T3 <Waiting stop T2 or T3

invoke
CFNRy

clear
waiting
call

>

A

clear
waiting
call

(active, idle)
(active, held)

—————

clear
(active, he}

clear
(active, held)

mobile

terminate0<
call

clear

(active, idlt<

clear
(active, idle

(active, held)
waiting

< (active, idle)

) |

(active, held)
waiting

) < (active, idle))
waiting

=

Figure 1.5 (sheet 8 of 10): Overall SDL diagram of call waiting
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Process Call_Waiting

)

383 _159(9)

MS: Mobile Station

CFNRy: Call Forwarding on No reply B‘

>accept >clear >Clear
-~ waiting waiting
waiting call (busy) (reject)

T2
expires

bile
clear . mobi
a T3
waiting < > expires tce;rlrlnmated <

ANS stop T2 or T3 stop T2 or T3 cle_a_r stop T2 or T3 clear waitin A
waiting call to MS
—

connect A \%:ft\irn
waiting call 9

clear invoke
waiting CFNRy
caIII/

call
< (active, idle)) < null )

waiting

Figure 1.5 (sheet 9 of 10): Overall SDL diagram of call waiting
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)
a»

CFB
active

no

clear call >

Macrodefinition CW_Macro_A

invoke
CFB

383 15A(1)

CFB: Call Forwarding on mobile subscriber Busy B‘

Figure 1.5 (sheet 10 of 10): Overall SDL diagram of call waiting
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TEa LEa TEC LEc VLR MsC Ms
;||—1ANNEL NOT Tm\I LABLE
subscriber C wants to set up connectio -B
set-up
interrogation
_—>
acknowledge
« - 7
set-up
>
info req
<
MAFO013
info ack
_— > set-up
start
timer
Tl
W‘\I TI NG ACKN(‘)N‘_EDGVEN'I'
V\|LITI NG ACKI | |EDC-]VEN'I'
B being informed
stop call-conf
timer |<——
Tl
alert
notify C start |<
< timer
(call waiting C-B) T% or
T
notify C
« " -
CALL A-B ACTI|VE/ CALL C-B WAI TI NG or
LL A-B ACTI VIJE/ CALL C-B WAI TI NG CALL D-B HELD or
%LL A-B HEL‘& l!‘“ALL CB V\AI‘ TI‘ NG
V\LI TI NG ACKNLA%EDGVENT
timer Tl explres
Tl
disconnect demand expire
<
(no user responding)
disconnect
demand
<
no user
responding
CHANNEL NOT ‘\V Al LABLE

NOTE 1: info req: information regquest
info ack: information acknowledge

Figure 1.6 (sheet 1 of 7): Information flow for call waiting

ETSI



3GPP TS 23.083 version 3.2.0 Release 1999

TEa LEa

JLL A-B ACTI’;IJ:“/ CALL C-B

&LL A-B AC'I'I| VIJ|£/ CALL C-B

timer T2 explres

CHANNEL NOT AVAI LABLE

CLLL C- B WAITI !lLG

timer T2 explres

LL A-B AC'FI:VIJE/ CALL C-B
&LL A-B ACTI Vé/CALL CB

B rejects incoming call f

CHANNEL NOT AVAI LABLE

TEC

0

WAI' TI NG CALL

(‘ALL A-B HEL& 4‘ALL C-B WAI TI NG or

ML TI NG

disconnect
demand
<«
user alert
no answer

disconnect
demand
<

no answer

CLLL A-B HELL/ LALL CB V\AI‘TI‘NG or

WAl TI NG/ CALL

VWA TI NG
om C

disconnect
demand
<

user alert

(user busy

22 ETSI TS 123 083 V3.2.0 (2000-10)
LEc VLR MsC
J}_EL HELD or
disconnect
T2 demand
disconnect demand expires (C-B)
< _—>
(user alerting, no answer) (recovery
ng, after time
expiry)
disconnect
T2 demand
disconnect demand expires (C-B)
< >
(user alerting, no answer) (recovery
after time
expiry)
ng,
> B HELD or
connection
reject
- |
disconnect demand (user busy
< stop
(user busy) T2 or
T3
note 2

NOTE 2: Thecal 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
JLL A-B HEL?J‘ALL CB V\AI|;|NG or
&LL A-B AC'FI|VIJ£/ CALL C-B \|/\AI TING CALL D-B HELD or
&LL A-B AC'FI|VIJ£/ 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
<
CTANNEL NOT ‘\V Al LABLE
CLLL C-B WAITI !LG
B rejects incoming call from C connection
reject
- |
(user busy
disconnect demand stop
< T2 or
disconnect (user busy) T3
demand note 3
" |
(user busy
| I‘JLE
|LL CB V\AITI!LG
C releases waiting call
disconnect
demand
> disconnect demand stop
>| T2 or|disconnect
T3 demand
_— >
disconnect
ack
<
disconnect acknowledge
<
disconnect
ack
<
I DLE

NOTE 3: Thecal 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
J\[LL A-B ACTI|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 >
CALL A-B HELT/ CALL C- B ACTI VE
CLLL A-B HELL/ LALL C- B WAl TI!NG or
|LL A-B AC'FI|VIJ£/CALL CB I\AI|TI NG
subscriber B wants to terminate active or held call and connect waiting 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
o note 4
connection
ack (C-B)
>
CALL C-B ACTI‘ VT

NOTE 4: If T2 or if applicable T3 expires before reception of connection demand in the M SC 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
JLL A-B HEL?J‘ALL CB V\AI|;|NG or
CL[LL A-B ACTI|Vé/ CALL 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)
|
connection
demand
(C-B)
connection demand (C-B) stop [<
connection < T2 or
demand T3
note 5
connection
ack (C-B)
>
CALL C-B ACTI‘ VT
CLLL A-B VWAITI !LG or
LL A-B ACTI VE/ CALL C-B \|/\AITI NG or
LL A-B HEL| LL C- B WAI TI NG or
LL A-B AC'I'IV| CALL C-B WAI TI NG CALL D-B HELD
timer T3 explres
T3
disconnect disconnect demand expires
demand < disconnect
L (user alerting, no answer) note 6 demand
(user alerting, (C-B)
no answer) _ >
(recovery
after
timer expiry

C|LLL A-B HELL/ LALL CB V\AI!TI‘NG

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

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 cal shall be forwarded on mobile subscriber busy at this stage if activated.

NOTE 6: The cal 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 HELEJ“ALL CB V\AI| TI|NG
B wants to gonnect 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
CLLL A-B ACTI VlL/ CALL C-B \‘/\AI! TI NG CALL J)lL HELD
B wants to t@r inate active, K call
disconnect
demand (A-B)
disconnect demand (A-B) L
‘ l disconnect
CONTINUE A-B AS NORMAL CALL CLEARING ack (A-B)
‘ —
LL C-B WAI TI NG CALL DB‘HIL‘ELD (note 7)
CLLABACTI IL/ CALL C-B ‘MI‘TII\GCALL J)LHELD
dlsgonnect ctive call
disconnect
demand
>
disconnect demand (A-B)
> disconnect
demand (A-B)
_—>
CONTINUE A-B AS NORMAL CALL CLEARING disconnect
ack (A-B)
|
CALL C- B WAI TI NG CALL DB‘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 LEa TEc LEc TEd LEd VLR MsC %]

J[LL Tr% ACTI| JCAI|_|TIC B \|/|;ITING/CALL J}_EL 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

I

ACTIVE/ CALL C-B V\AI}TING

“T“JF'\ T

|LL |L |L ACTI!V[LJCAI!_L!C B \‘/\AI‘TI NG CALL J)l! 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 A- ACTI}VJ‘:‘/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 al 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 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.
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2 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 overall SDL-diagram of call hold is shown in figure 2.2.

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.

Description of overall SDL-diagram for call hold

In the SDL-diagrams the states are dimensioned in two dimensions. The first dimension is a normal basic call state e.g.
null or active. The second dimension is an auxiliary state associated with hold.

Three auxiliary states are used:
i) idle;
ii) hold request (abbreviated hold req);
- arequest has been made for the hold function
iii)call held (abbreviated held);
- the call isheld.
Several two-dimensional states in connection with hold are possible e.g. (active, idle), (active, held) or (null, idl€).

When the served user wants to shuttle between an (active, idle) call and an (active, held) call, thisis achieved by a hold
request for the first call immediately followed by aretrieve request for the second. To avoid having two calls on hold at
the same time, the reception of the retrieve request is supervised by atimer T (T =55).

The network may receive hold and retrieve requests not included in this overall SDL. These requests will be rejected by
the network. For handling requests other then hold and retrieve requests look at descriptions of the other GSM
supplementary services.
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Process MAF024 383_21(1)

idle idle

initiate

handling

of HOLD
no

HOLD

yes

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

)
C
(=)

.

HOLD: Call hold f

Figure 2.1: MAF024 Call hold related authorisations examination (VLR)
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Process hold_overall 383_221(4)

j (active, idle)

hold retrieve
request request
No .
Hold Treatment Indicator
present in SI12?
. Yes
Hold Treatment Indicator
set to Reject HOLD Request?
No
~ No
Old/retrie
Visio
Yes
hold hold retrieve
acknowledge reject reject

reserve

channel

notification
to held

party
(active, held) (active, idle)

Figure 2.2 (sheet 1 of 4): Overall SDL diagram of call hold
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Process hold_overall 383_222(4)

(active, held)

ML

retrieve hold set-up disconnect ?;Stl%'l_rt‘ ?rcot
request request new call he(l]d user

request fro
no

N/

served use

retrieval
cceptel

/\

yes

retrieve
acknowledde

notification
to retrieved
arty

(active, idle)

N

retrieve hold establish disconnect
reject reject new call

N

|

; 1(active, held) 1 is old call ;
(active, held) <2(active, idle)>7 2 is new call ( (nutl, idle) )

1(active, held)
2(active, idle)

disconnect
request from
served use

for gall 1

i

disconnect disconnect retrieve

request from request from request

served use other user call 1
for gall 2 for Fall 2

disconnect disconnect reFriet\/e
call 1 call 2 gﬁ"cl
1(ull, idle) gf“‘" 2 can ?ed 1(active, held) 1(active, held)
2(active, idle) \sconnecte 2(null, idle) 2(active, idle)
as for basic calls

disconnect
request fro
held user

Figure 2.2 (sheet 2 of 4): Overall SDL diagram of call hold

ETSI



3GPP TS 23.083 version 3.2.0 Release 1999 33 ETSI TS 123 083 V3.2.0 (2000-10)

Process hold_overall 383_223(4)

1(active, held)
active, hold req)

Ml

retrieve T disconnect disconnect disconnect disconnect
request . request from request fro request from request frol
call 1 expires served use held user served use other user

for Eall 1 for Eall 2 for call P
. hold
stop T > dlsgglr;riect reject
call 2
. no hold
retrieval :

 reject stop T >

cceptel call 2
yes

hold hold .

acknowledde reject stop T > d|s‘<::g|rl1 r;ect

call 2 call 2

notification retrieve

to held reject
al call 1

retrieve
acknowledde
1

notification

to retrieved
a

1(active, idle) 1(active, held) 1(null, idle) 1(active, held)

2(active, held) 2(active, idle) 2(active, idle) 2(null, idle)

/\

o
D

i

Figure 2.2 (sheet 3 of 4): Overall SDL diagram of call hold
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Process hold_overall 383_224(4)
j 1(active, held)
2(active, idle)
hold
request
call 2
No .
Hold Treatment Indicator
present in SII2 for call 2?
Yes
. Yes
Hold Treatment Indicator
set to Reject HOLD Request?
No
Start T <h°.|d
reject

1(active, held) 1(active, held)
active, hold req) 2(active, idle)

Figure 2.2 (sheet 4 of 4): Overall SDL diagram of call hold
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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
(hold) (hold)

A-B (active, hold)

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

Msa MSCa 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 ESTABLITHMENT A-C

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

Figure 2.3 (sheet 1 of 3): Information flow for call hold
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LEc

notification

(hold)
notification

Msa MSCa
A-B (active, held) A-C factive idle)
User A wants to shuttle between B and C
hol d request A-C start
T
A-B (active, held) A-C (active, hold req)
retrieve request A-B_|stop T
hold reject A-C
retrieve reject A-B
A-B (active, held) A-C (active, idle)
hol d acknow edge A-C
retrieve ack A-B
notification
(retrieval)
A-B (active, idle) A-C (active held)
A-B (active, held) A-C Lactive‘ 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 DISCONNECTION A-B
hold reject A-C stop
T
A-B (null, idle) A-C (active, 1idle)

(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, 1idle)

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, 1idle)

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

<di sconnect re

[a

i sconnect request

hold reject A-C stop
T

NORMAL DISCONNECTION A-C

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

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 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 registerson aVLR, 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.
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