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(a) Root Map (to call f:rwarding)
(stop calling) - o
(stop calling)
out63 connectA,B Y
[B=idle] ;.47 [accept call]
—>-
root outl2 out22 outd2 offhookB stopalertA disconnect
inll outll in2] /N\out21 in31/N\out31ind1/\out41 in51/\out51 . .
. 1 2 3 4 5 [B=using data service] announce_callingA
[alternative mode] [ignoring call] onhookA
Pre-Condition: [A is idle
¢ [ l . busytoneA
(automati nggl]lﬂCkB [manual activate]
automatic mode
Conditions list . . announce_ignoringA )
[B=idle] =Bisidle Jgnoring call mode] l—)(—l 1

[B=using data service] = B is using data service

[B=busy]

[B=out of service, power off]

[alternative mode]
[accept call]
[ignoring call]
[manual activate]

[automatic mode]
[ignoring call mode]

| o

busytoneA
notice!
[ignoring call without notice mode]

(sending e-mail or using internet service)
=B is busy

busytoneA \
in81 out81

out82
[B=out of service, power off] ;,97 out91
9
\% k

=B is outside the service area
or turns the power off
=B can choose what to do manually
= B decides to accept the call
= B decides to ignore the call
=B decides to activate the service

[B=busy]

= B’s service is activated automatically
= B ignores the incoming call

\

(but B receives the notification of the call)
[ignoring call without notice mode]

call forwarding
AN
||

= B ignores the incoming call (b) Default Submaps
(B do not receive any notification of the call)
def | outl2 defy def3

Responsibilities list dialA,B | stan,hiningA,Bl
onhookA = A hangs up the phone inll outll in21 @ {our21 in31 @ |ous31
o_flhookB =B pl.Ck_S up the phone Pre-Condition: Pre-Condition: Pre-Condition:
dialA,B = A dials B number [default] |default] defaul
ringbackB = B’s phone rings clau [default]
aleartA = A hears the alert tone from the receiver
connectA,B = A’s call is connected to B defy def 5 defg
stopalertA = A’s phone stops alerting JookunB ringbackB
busytoneA = A hears the busy tone from the receiver ookup
lookupB = Look up for B in the network indl .—|um41 in51 out51 in61 out61
noticeB = Notice the incoming call on the display of B’s phone lortA
start_billingA,B = Start the billing system, and Pre-Condition: Pre-Condition: Pre-C a;’:. .

A will pay for the phone call [default] [default] [;e-f 0]':] tion:
announce_callingB = Announce to A that B is using the clau

data service, and trying to connect B N
announce_ignoring = Announce to A that B is using the def7 defg defg

data service, so the call was ignored busytoneA announce_OOS_PowerOff_A
announce_OOS_PowerOff_A = Announce to A that B is outside the in71 .—'nu/ﬂ in81 out81 in91 @ {ou91

service area, or turned the power off = . busytoneA

Pre-Condition: Pre-Condition: Pre-Condition:
[default] [default] [default]

01

oooooo0o0o00 UCMs

Fig.1 UCMs for the basic service scenario of a mobile phone service.
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(a) CNDB (for stubl) (b) NNR (for stub2)

[A sets number

cndbA | nnrB )

setA_CNDB dialA,B check_NNR

delivery blocking]

announce}NNRfA

(c) CS (for stub2)

out22
[A is in CS list]

announce?CSiA

our22
csBo

check_CS_list |
1 our2l

in21 @y

in21@y

Iout!]

inl 1@y

Pre-Condition:
[A = CNDB subscriber]

setA_CNDB = A sets number delivery blocking
dialA,B = A dials B number

Pre-Condition:
[B = NNR subscriber]

check_NNR

[A sets number delivery]

= Check if A is calling with number delivery
announce_NNR_A = Announce to A to activate the number
delivery function and call again

InutZl - - -
[A is not in CS list]

Pre-Condition:

[B = CS subscriber]

check_CS_list = Check if A is registered in the CS list
announce_NNR_A = Announce to A that B rejected the call
because A is in B’s CS screening list

(d) FRE (for stub3) (e) WN (for stub4)

outd42
freB3 wnB4 [Aisin WN ]ist]?
reverse_billingA,B check_WN_list announce/WN_A
in31 out31 indl Jours
[Aisnotin WNlisy |1

Pre-Condition:
[B = WN subscriber]

Pre-Condition:
[B = FRE subscriber]

check_CS_list = Check if A is registered in the WN list
announce_NNR_A = Announce to A that B rejected the call
because A is in B’s WN screening list

reverse_billingA,B
= Start the billing system, and
B will pay for the phone call

(f) RM (for stub3 and 5)

mB5 (for stub5)

lookup_roamingB

mB3 (for stub 3)

start_RM_billingA,B

out31 in51 out51

Pre-Condition:
[B = RM subscriber]

in3l
Pre-Condition:
[B = RM subscriber]

start_RM_billingA,B = Start the billing system. A will pay for the domestic call,
and B will pay for the international phone call to the roaming country.

lookup_roamingB = Lookup for B in the roaming network

(g) VM (for stub6, 7, 8, 9)
= Announce to A that the call will be vmB (for stub6)
connected to the VM server
connect_VM_A = A is connected to the VM server
leave_message = A leaves the message to the VM server
[a ates immediately] = B sets VM to activate immediately
[activates in 1-120s] =B sets VM to activate in 1-120 second
[VM activates] = VM service activates, because
B does not accept the call before the
VM activation time (1-120s) comes
[accept call] =B decides to accept the call
[leave message] = A decides to leave the message
[stop leaving message] = A stops leaving message
[stop calling] = A stops calling

announce_VM_A

[activates in
1-120s]

Pre-Condition:
[B = VM subscriber]

vmB7 (for stub7) vmBg (for stub8)

[leave message]
connect_VM_server leave_message

[leave message]

out71

in81
announce_VM_A'
[stop calling]

in71 @

announce_VM_A
[stop calling]

Pre-Condition:
[B = VM subscriber]

Pre-Condition:
[B = VM subscriber]

[activates immediatel

ringbackB

alertA

connect_VM_server leave_message

[stop leaving|message]

out62
[leave message]
connect_VM_server leave_message

[VM activates] [stop leaving|

stopalertA  announce_VM_A

[stop calling]

= out61

[accept call]

vmBg (for stub9)

[leave message]
connect_VM_server leave_message

ourt91

in91 @

announce_VM_A

out81

[stop calling]

Pre-Condition:
[B = VM subscriber]

(h) CF (for stub6, 7, 8, 9)
¢fB¢ (for stub6)

= Announce to A that the call
is going to be forwarded
= Forward the call
[activates immediately] = B sets CF to activate immediately
[activates in 1-120 s] = B sets CF to activate in 1-120 second
[CF activates] = CF service activates, because
B does not accept the call before
CF activation time (1-120s) comes
=B decides to accept the call
= The call is going to be forwarded
= A stops calling

announce_CF_A

forwarding_call

in61
[activates in
1-120 5]

[accept call]
[forwading call]
[stop calling]

Pre-Condition:
[B = CF subscriber]

cfB7 (for stub7) cfBg (for stub8)

announce_CF_A announce_CF_A

[stop calling]

[activates immediately]

ringbackB

alertA

[stop calling]

out62

out63

[forwarding call]

forwarding_call

[CF activates]

stopalertA announce_CF_A
[stop calling]

in71 @ in81 @

Pre-Condition:
[B = CF subscriber]

Pre-Condition:
[B = CF subscriber]

[forwarding call

Jows1
[accept call] 1
cfBg (for stub9)
announce_CF_A [stop calling]
= ours1 in9! @ - | ouror
[forwarding call

Pre-Condition:
[B = CF subscriber]

our82

02 00000000000 UCMs
Fig.2 UCMs for supplementary service scenarios of a mobile phone service.
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Fig.3 Interaction-prone scenarios on UCM paths.
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(a) VMg & CFp  (Interaction-prone scenario C1)

A calls B

(c) CFg & WNp  (Interaction-prone scenario C3)

scenariol

A calls B

(b) CFg & WN (- (Interaction-prone scenario C2)

A calls B

2. scenario4
Fri - A

B forwards the call to C 411 forwarding ).

(e) WN (for stub4)

announce/ WN_A

check_WN_list

04 0O0OO0OO0OO0OOOOOOO
Fig.4 Derivation of interaction-prone scenarios.
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Table 1 Results of interaction-prone scenario derivation.
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Table 2 Results of the scenario validation.
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