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INTRODUCTION

X.S0004-324-E v2.0

Unless otherwise noted, the scenarios in this part depict features operating individualy; i.e.,
feature interactions are not considered unless specifically noted.

The scenariosin this part do not include a complete listing of operation parameters, either inthe
figures or in the accompanying text descriptions. Parameters are included where they are
deemed necessary to improve the understanding of the scenario. For a complete description of
the parameters associated with each operation, refer to Parts-540 and -550.

Calling Number Identification Presentation

2.1

This section depicts the communications between network entities in various situations related
to automatic roaming and Calling Number Identification Presentation (CNIP). These scenarios

arefor illustrative

purposes only.

CNIP Invocation to an Idle Subscriber

This scenario describes CNIP invocation to an idle, authorized MS.

Originating System Serving System
MSC HLR VLR MSC MS
call origination (w/CNI)
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, a
LOCREQ [DGTSDIAL, CNIdigitsBCD, CNIsubaddresslInfo] b
ROUTREQ [MSID, CNIdigitsASCII, CNIsubaddressinfo]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Ao S e T IOOOORERsS DOSRSRESIRY o3
ROUTREQ [MSID, CNIdigitsASCII, CNIsubaddresslnfo] ]
LRT RRT RRT

i ' ' routreq TLDN] R

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e ;‘—

| : routreq TLDN
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, mememeeemeeeee e meemee < u q ] f
. locreq [TERMLIST, REDIND] .
call setup

—————————————————————————————————————————————— e e 1
alert (CNIP info) .
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, i
call answer ]

rrrrrrrrrrrrrrrr | |

Figure 1 — CNIP Invocation to an Idle Subscriber
324-1 INTRODUCTION
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A call origination with adided M S address digits (i.e., directory number) is received
by the Originating MSC. Also included in the call origination is calling number
identification (CNI) information, which may include: one or two caling party
numbers, a calling party subaddress, a redirecting number, and a redirecting
subaddress.

The Originating M SC sends a LOCREQto the MS'sHLR, including parameters based
on the CNI information received in Step a.

Additional Parameters Usage Type

CNIdigitsBCD: CNI digits parameters in BCD format:
[CallingPartyNumber- Calling number digits (network-provided), R
Digits1] incl. presentation restriction information.
[CallingPartyNumber- Calling number digits (user-provided), incl. o
Digits2] presentation restriction information.
[RedirectingNumber- Redirecting number digits, incl. presentation o
Digits] restriction information.

CNIisubaddressinfo: CNI subaddress information:
[CallingPartySubad- Calling number subaddress (user-provided). o
dress]
[RedirectingSubaddress]| Redirecting number subaddress. o

The HLR constructs a ROUTREQ), including parameters based on the CNI information
received in Step b, and sendsit to the VLR where the MS is registered.

Additional Parameters Usage Type

CNIdigitsASCII: CNI digits parameters in ASCII format:
[CallingPartyNumber- Calling number digits (network-provided), R
String1] incl. presentation restriction information.
[CallingPartyNumber- Calling number digits (user-provided), incl. o)
String?2] presentation restriction information.
[RedirectingNumber- Redirecting number digits, incl. presentation o
String] restriction information.

CNIsubaddressinfo: CNI subaddress information:
[CallingPartySubad- Calling number subaddress (user-provided). o
dress]
[RedirectingSubaddress]| Redirecting number subaddress. o

The VLR forwards the ROUTREQ to the current Serving MSC. Parameters are as in
Step c.

In reaction to the ROUTREQ, the Serving MSC checks its internal data structures and
determinesthat the MSiscurrently idle. Therefore the Serving MSC allocatesaTLDN
and returnsthisinformation to the VLR inther out r eq. The Serving MSC storesthe
received CNI information.

TheVLR sendsther out r eq to the HLR.

When ther out r eq isreceived by the HLR, it returnsal ocr eq to the Originating
MSC. The | ocr eq includes routing information in the form of the TerminationList
parameter, along with an indication of the reason for extending the incoming call (i.e.,
for CD) in the DMH_Redirectionlndicator parameter.

Calling Number Identification Presentation 324-2
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h. A voice path is then established between the Originating MSC and the Serving MSC
using protocols defined by the interconnection method.t

i.  Whentheinter-MSC call isreceived at the Serving MSC, the MSis alerted. Included
in the alert is the appropriate Calling Number Identification Presentation information.

i Whentheserved MS answers, the call is established.

1 If SS71SUPis used end-to-end, the IAM message can be used to deliver CNI information.

324-3 Calling Number Identification Presentation
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2.2 CNIP Interaction with CW

This scenario describes CNIP invocation to a busy, authorized M S for which CW is active.

Originating System

Serving System

MSC

HLR

VLR MSC MS

-~

call in progress

alert (CNIP info)

_> ,,,,,,,,,,,, i

: : routreq TLDN]

Figure 2 — CNIP Interaction with CW

A call involving the served MSisin progress.
b-e.  SameasCNIP, Section 2.1, Steps a-d, respectively.

f. In reaction to the ROUTREQ, the Serving MSC checks its internal data structures and
determines that the MS is busy in another call but has CW active. Therefore, the
Serving MSC allocatesa TLDN (Temporary Local Directory Number) and returnsthis
information to the VLR in ther out r eq. The Serving MSC stores the received CNI

information.

O-i. Same as CNIP, Section 2.1, Steps f-h, respectively.

j- When the (second) inter-M SC call is received at the Serving MSC, the Serving MSC
providesthe MSwith a CW notification. Included in the notification is the appropriate

Calling Number Identification Presentation information.

Calling Number Identification Presentation
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CNIP Interaction with CW After Handoff
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This scenario describes CNIP invocation to abusy, authorized M S for which CW is active, after
intersystem handoff of the MS.

Originating Anchor Tandem Serving
System System System System
MSC HLR VLR MSC MSC MSC MS
call in progress
=< =< lg—P 2
call origination (w/CNI)
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, b
LOCREQ [DGTSDIAL, CNIdigitsBCD, CNIsubaddressinfo]
,,,,,,,,,,,,,,,,,,,,,,,,, : e e
R"OUTREQ [MSID, CNIdigitsASCII, CNIsubaddressinfo]
e e N e [ e R d
: ROUTREQ [MSID, CNIdigitsASCII, CNIsubaddressinfo]
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr R s B M -]
LRT RRT RRT
! ' . routreq [TLDN
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, < d [] O N N
: : routreq [TLDN]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, g
. locreq [TERMLIST, REDIND] TLDNAT A
7777777777777777777777777 inter-MSC call setup » IS I
INFOFWD [CNIdigitsASCII, CNIsubaddressinfo] )
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, j
INFOFWD [CNIdigitsASCil, CNIsubaddressinfo
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [g A ] » k
IFT IFT CNI Presentation
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, |
. infofwd
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, < : R Y
. infofwd
———————————————————————————————————————————————————————————————————————————————————————————————————————————————————— | e et 1
77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 call waiting alert o

Figure 3 — CNIP Interaction with Call Waiting After Handoff

A call involving the served MSisin progress.

Same as CNIP, Section 2.1, Steps a-d, respectively.
In reaction to the ROUTREQ, the Serving MSC checks its internal data structures and
determines that the MS is busy in another call but has CW active. Therefore, the
Serving MSC alocatesaTLDN (Temporary Local Directory Number) and returnsthis
information to the VLR in ther out r eq. The Serving MSC stores the received CNI

information.

324-5
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Same as CNIP, Section 2.1, Steps f-h, respectively.
The Anchor MSC then sends an | NFOFWD to the Tandem M SC, including the CNI
information.

Additional Parameters Usage Type

CNIdigitsASCII: CNI digits parameters in ASCII format:
[CallingPartyNumber- Calling number digits (network-provided), R
String1] incl. presentation restriction information.
[CallingPartyNumber- Calling number digits (user-provided), incl. o
String?2] presentation restriction information.
[RedirectingNumber- Redirecting number digits, incl. presentation o
String] restriction information.

CNIsubaddressinfo: CNI subaddress information:
[CallingPartySubad- Calling number subaddress (user-provided). o
dress]
[RedirectingSubaddress]| Redirecting number subaddress. o

The Tandem M SC adjusts the InterM SCCircuitl D to identify the circuit between it and
the Serving MSC, and forwards the | NFOFWD to the Serving MSC.

The Serving MSC presents the CNI information to the served MS in an appropriate
fashion.

The Serving MSC acknowledges receipt by sending an i nf of wd to the Tandem
MSC.

The Tandem MSC forwardsthei nf of wd to the Anchor MSC.

When the (second) inter-M SC call is received at the Anchor MSC, the Anchor MSC
provides the MS with a Call Waiting notification.

Calling Number Identification Presentation 324-6
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CNIP Interaction with CFU

This scenario describes CNIP invocation to an authorized M S for which CFU is active.

Originating System Serving System

MSC HLR VLR MSC MS

call origination (W/CNI)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, a
LOCREQ [DGTSDIAL, CNIdigitsBCD, CNIsubaddressinfo]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, b
locreq [TERMLIST, REDIND, RNDGTS, RSUB]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, c
call forward setup d

INFODIR [ALRTCODE, CNIdigitsASCII, CNIsubaddressinfo]

INFODIR [ALRTCODE, CNIdigifsASCII, CNIsubaddressinfo ‘

IDT IDT alert (CNIP info)
""""""""""""""""""""""""""""""""""""""""" : : g

: . infodir [ALRTRES]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, SN N
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, @ TARTRES] |

Figure 4 — CNIP Interaction with CFU

ab.  SameasCNIP, Section 2.1, Steps a-b.

Cc.  The HLR determines from the MS's service profile that CFU is active. It sends a
| ocr eq to the Originating MSC providing the forward-to number and other routing
information in the TerminationList parameter, along with an indication of the reason
for extending the incoming call (i.e., for CFU) in the DMH_Redirectionlndicator
parameter. It includes the MS's directory number in the RedirectingNumberDigits
parameter. It may daso include the MS's subaddress information in the
RedirectingSubaddress parameter.

Additional Parameters Usage Type

RNDGTS Redirecting number digits, setto MS’s directory R
number.

RSUB Redirecting subaddress. Include if available. (0]

d.  The Originating MSC then forwards the call to the specified forward-to number,
including the redirecting number information.

324-7 Calling Number Identification Presentation
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e.

If the HLR determines that the M S should be informed that a call has been forwarded
unconditionally, it sends an | NFODI R to the VLR where the MS is registered,
including the CNI information.

Additional Parameters Usage Type

CNIdigitsASCII: CNI digits parameters in ASCII format:
[CallingPartyNumber- Calling number digits (network-provided), R
String1] incl. presentation restriction information.
[CallingPartyNumber- Calling number digits (user-provided), incl. o)
String?2] presentation restriction information.
[RedirectingNumber- Redirecting number digits, incl. presentation o
String] restriction information.

CNIsubaddressinfo: CNI subaddress information:
[CallingPartySubad- Calling number subaddress (user-provided). o
dress]
[RedirectingSubaddress]| Redirecting number subaddress. o

The VLR directs the Serving MSC to alert the served MS by sending a | NFODI R to
the Serving MSC. Parameters are asin Step-e.

The Serving MSC dlerts the MS, if idle, via the alerting method specified AlertCode
parameter in the received | NFODI R, in this case, the MSC applies a single,
abbreviated alert signal to the MS and waits to report paging success or failure.
Included in the aert is the appropriate Calling Number Identification Presentation
information.

The Serving MSC sendsan i nf odi r tothe VLR, including the result of the alerting
action (e.g., success, not attempted due to MS busy condition).

TheVLR forwards thei nf odi r tothe HLR.

Calling Number Identification Presentation 324-8
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2.5 CNIP Interaction with CFU after Handoff

This scenario describes CNIP invocation to an authorized MS for which CFU is active, after
intersystem handoff of the MS.

Originating Anchor Tandem Serving
System System System System
MSC HLR VLR MSC MSC MSC MS
call in progress
=< =] = a
call origination (w/CNI)
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, b
~C
rrrrr d
e
rrrrr f
9
rrrrr h

Figure 5 — CNIP Interaction with CFU After Handoff

a A cdlinvolving the served MSisin progress.

b-c. Same as CNIP, Section 2.1, Steps a-b, respectively.
d-g. SameasCNIP, Section 2.4, Steps c-f, respectively.

h.  Sincethe MSis busy the Anchor MSC reports a paging failure; it sendsan i nf odi r
to the VLR, including the result of the alerting action (i.e., not attempted due to MS
busy condition).

i. The VLR forwardsthei nf odi r tothe HLR.

324-9 Calling Number Identification Presentation
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CNIP Invocation to a Forwarded-To Subscriber

This scenario describes CNIPinvocation to anidle, authorized M Sthat isthe forwarded-to party

of acal redirection.

call origination (w/CNI)

Originating System

Serving System

ROUTREQ [MSID, CNIdigitsASCII, CNIsubaddresslinfo]

MSC HLR VLR MSC
LOCREQ [DGTSDIAL, CNIdigitsBCD, CNIsubaddressinfo]
: ROUTREQ [MSID, CNIdigitsASCII, CNIsubaddressinfo]
l ROUTREQ [MSID, CNIdigitsASCII, CNIsubaddressinfo]
LRT RRT RRT
. ! . routreq [TLDN]
"""""""" : :4
: : routreq [TLDN]
rrrrrrrrrrrrrrr <
. locreq [TERMLIST, REDIND]
,,,,,,,,, <
call setup (w/CNI)
,,,,,,,,, »
page or answer
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" timeout o
REDREQ [REDREASON]
,,,,,,,,,, g

,,,,,,,,,,,,,,, R Pt
,,,,,,,,,,,,,,, . ROUTREQIMSID, CNIdigitsASCIl, CNisubaddressinfo]
TT.NRT R':QT RI;?T routreq [TLDN]

"""""""" e R

777777777777777 < routreq [TLDN]
7777777777 < tranumreq [TERMLIST, REDIND] (|
777777777 redreq -
777777777 call release -
777777777 call setup to forward-to party -

ah.

Figure 6 — CNIP Invocation to a Forwarded-To Subscriber

Same as CNIP, Section 2.1, Steps a-h, respectively.

Calling Number Identification Presentation

324-10

© 0 N o g A W N P

S BN BN, TS, B N N N NN AR DN B WO OW W W W W WWWWNRNNRNRNIDRNDNRNNNRNDRNERR R B B s
BT E LT ALERLLETS &EEINSEREDAEEEE L ETRELEREYIBBIIIRIIINREEEREGEGEEBRLRES



W oW W W W W W WWWNNRNRNNRNRNNRNDRNDR R B B B R s

o g o oo g g o oo o g ga & B B B B B b bbb
O © 0 N O o A W N P O © 0N O 00 b~ W N P O

I~

B

|©

[ =

X.S0004-324-E v2.0

When the inter-M SC call is received at the Serving MSC, the MSis paged and, if a
page response is received, subsequently alerted. If the MSfailsto respond to the page
or does not answer after alerting, the Serving M SC determines from the service profile
that the M S has call forwarding active on no answer or no response to page conditions.

The Serving M SC sends a REDREQto the Originating M SC, indicating that the cal is
being redirected due to a no answer or no page response condition.

The Originating MSC is able to redirect the call, therefore, it sends a TRANUMREQt0
the HLR reguesting the forward-to number appropriate for this condition from the
MS's service profile. The Originating M SC includes in the TRANUVREQ the calling
party number-related parameters that were received with the call origination at Step-a.

The HLR determines that the forward-to number associated with the called MS
corresponds to a mobile subscriber. (The forwarded-to MS is active within the same
serving VLR and MSC astheoriginal called MS). The HLR sendsa ROUTREQ to the
current Serving VLR of the forwarded-to MS and includes parameters based on the
CNI information received in the TRANUVREQ.

The VLR forwards the ROUTREQ to the current Serving MSC. Parameters are as in
Step-1.

In reaction to the ROUTREQ, the Serving M SC checks its internal data structures and
determines that the MS is currently idle. Therefore, the Serving MSC dlocates a
TLDN and returns this information to the VLR in the r out r eq. The Serving MSC
stores the received CNI information.

TheVLR sendsther out r eq to the HLR.

When the r out r eq_is received by the HLR, it returns a t r anunr eq_to the
Originating MSC. The t r anunt eq_includes routing information in the form of the
TerminationList parameter, along with an indication of the reason for extending the
incoming call (i.e., for CFD) in the DMH_Redirectionlndicator parameter.

When the t r anunr eq_is received from the HLR, the Originating MSC sends a
r edr eq_to the Serving MSC.

The Originating M SC releases the inter-M SC call leg.

The Originating M SC initiates call forwarding using the specified number. When the
inter-MSC call is received at the Serving MSC, the forwarded-to MS is alerted.
Included in the dert is the appropriate Calling Number Identification Presentation
information.

324-11 Calling Number Identification Presentation
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3 Calling Number Identification Restriction

This section depicts the interactions between network entities in various situations related to
automatic roaming and Calling Number Identification Restriction (CNIR). These scenarios are
for illustrative purposes only.

3.1 CNIR Temporary Activation or De-Activation with Call

This scenario describes the temporary mode activation or de-activation of CNIR by an
authorized M S. The activation or de-activation occurs coincident with a call request.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, a

1 FEATREQ[DGTSDIAL,OTF] _ [ b
FRRT

77777777777777777777777777777777777777777777777777777777777777777777777777777777 < featreq [OTFI, TERMLIST]C

,,,,,,,,,,,,,,,,,,,,,,,,,,, - e

Serving System

MS MSC HLR

*FC or *FCO+#+TA+ SEND

Figure 7 — CNIR Temporary Activation or De-Activation with Call

A call origination and dialed digits are received by the Serving MSC. During analysis
of the dialed digits, the Serving M SC detects a feature code string.

The diaed digits are included in a FEATREQ and sent from the Serving MSC to the
HLR associated with the MS. The Serving MSC also includes the
OneTimeFeaturel ndicator parameter if any of its status bits are set (i.e., if any special
feature processing is active for the call).

Additional Parameters Usage Type
OTFI (Current Call) Indicates special feature processing active for o
duration of call in progress.

The HLR detects the authorized CNIR request and sends a f eat r eq to the Serving
MSC. The featreq includes call routing information in the TerminationList
parameter. It a so includes the OneTimeFeaturel ndicator parameter, with an indication
that CNIR iseither activated or de-activated for the call.

Additional Parameters Usage Type
OTFI (Current Call) Modify feature processing for duration of call in R
progress.

Calling Number Identification Restriction 324-12
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The Serving MSC storesthe CNIR OneTimeFeaturel ndicator, activates or de-activates
CNIR, and provides treatment to the served MS asindicated in the f eat r eq. In this
case, the treatment is to apply feature confirmation.

The Serving MSC extends the call using the call routing information in the
TerminationList parameter.

The CNIR OneTimeFeaturel ndicator remains active until the end of the call, at which
time it is discarded by the Serving MSC. The presentation restriction status then
returnsto its pre-call condition.

324-13 Calling Number Identification Restriction
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3.2

CNIR Interaction with CFU

This scenario describes CNIR invocation for an authorized MS for which CFU is active.

MSC HLR VLR MSC MS
call origination
—————————————— B L T e T e et |
LOCREQ [DGTSDIAL] b
i locreq [TERMLIST, REDIND, RNDGTS, RSUB]

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, c
call forward setup d

rrrrrrrrrrrrr ‘—
INFODIR [ALRTCODE] R

. INFODIR LRTCODEI ) | f

! ! CFU alert

""""""""""""""""""""""""""""""""""""""""""""""""""" —> g
: :I infodir [ALRTRES] A

. infodir [ALRTRES] _
....................................................................................................................................................... i

Originating System Serving System

Figure 8 — CNIR Interaction with CFU

A call origination and thedialed M S address digits (i.e., directory number) arereceived
by the Originating MSC.
The Originating MSC sends a LOCREQto the MS' sHLR.

TheHLR determinesfrom the MS sservice profile that CFU and CNIR are active. The
HLR sendsal ocr eq to the Originating MSC providing the forward-to number and
other routing information in the TerminationList parameter, along with an indication
of the reason for extending the incoming cal (i.e, for CFU) in the
DMH_Redirectionindicator parameter. It includes the MS's directory number in the
RedirectingNumberDigits parameter, with an indication that presentation is restricted.
It may aso include the MS's subaddress information in the RedirectingSubaddress
parameter.

Additional Parameters Usage Type

RNDGTS Redirecting number digits, incl. presentation
restriction information. Set to MS’s directory R
number.

RSUB Redirecting subaddress. Include if available. (0]

The Originating MSC then forwards the call to the specified forward-to number,
including the redirecting number information with presentation restriction indication.

Calling Number Identification Restriction 324-14
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If the HLR determines that the M S should be informed that a call has been forwarded
unconditionally, it sends an | NFODI Rto the VLR where the MSisregistered.

The VLR directs the Serving MSC to aert the MS by sending an | NFODI R to the
Serving MSC.

The Serving MSC dlerts the MS, if idle, via the alerting method specified AlertCode
parameter in the received | NFODI R, in this case, the MSC applies a single,
abbreviated dert signal to the MS and waits to report paging success or failure.

The Serving MSC sendsan i nf odi r tothe VLR, including the result of the alerting
action (e.g., success, not attempted due to MS busy condition).

TheVLR forwards thei nf odi r tothe HLR.

324-15 Calling Number Identification Restriction
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3.3 CNIR Interaction with CFNA or CFD on MS No Answer

Thisscenario describes CNIR invocation for an authorized M S when ano answer or no response
to page condition is encountered. In addition to CNIR, the MS has CFNA or CFD (or both)

active.

Originating System

Serving System

MSC HLR VLR MSC

call origination

777777777777777777777777777 LOCREQ [DGTSDIAL] S SO

ROUTREQ [MSID]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, T
ROUTREQ [MSID]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, o
LRT RRT RRT

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

. locreq [TERMLIST,

routreq [TLDN]

routreq [TLDN]

REDIND, RNDGTS]

call setup

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, »
page or answer
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" timeout
REDREQ [REDREASON]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, <
TRANUMREQ [ REDREASON]
TITNRT RDRT
tranumreq [TERMLIST, REDIND, RNDGTS, RSUB] .

redreq :
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, »

call release
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, »

Figure 9 — CNIR Interaction with CFNA or CFD on MS No Answer

a.  Acadlorigination and thedialed M S address digits (i.e., directory number) arereceived

by the Originating MSC.

b.  The Originating MSC sends a LOCREQ to the HLR associated with the MS; this
association is made through the dialed M S address digits (which may not be the MIN).

C. If the dialed M S address digits are assigned to a legitimate subscriber, the HLR sends

a ROUTREQto the VLR wherethe MSis registered.
d.  TheVLR then forwards the ROUTREQto the current Serving MSC.

Calling Number Identification Restriction
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The Serving MSC allocatesa TLDN (Temporary Loca Directory Number) and returns
thisinformation tothe VLR in ther out r eq.

TheVLR sendsther out r eq to the HLR.

When ther out r eq isreceived by the HLR, it returnsal ocr eq to the Originating
MSC. The | ocr eq includes routing information in the form of the TerminationList
parameter, along with Redirecting Digits and an indication of the reason for extending
the incoming call (i.e., for CD) in the DMH_Redirectionlndicator parameter.

Upon receiving thel ocr eq, the Originating M SC sets up avoice path to the Serving
M SC using the protocols defined by the interconnection method.

When the inter-MSC call is received at the Serving MSC, the MSis paged and, if a
page response is received, subsequently aerted. If the MSfailsto respond to the page
or does not answer after alerting, the Serving M SC determines from the service profile
that the M S has call forwarding active on no answer or no response to page conditions.

The Serving M SC sends a REDREQto the Originating M SC, indicating that the call is
being redirected due to a no answer or no page response condition.

The Originating MSC sends a TRANUMREQ to the HLR requesting the forward-to
number appropriate for the no answer or no page response condition from the MS's
service profile.

The HLR sendsthe t r anunr eq to the Originating MSC, including the appropriate
forward-to number in the TerminationList parameter, along with an indication of the
reason for extending the incoming cal (eg., for CFNA) in the
DMH_Redirectionindicator parameter. It includes the MS's directory number in the
RedirectingNumberDigits parameter, with an indication that presentation is restricted.
It may aso include the MS's subaddress information in the RedirectingSubaddress
parameter.

Additional Parameters Usage Type

RNDGTS Redirecting number digits, incl. presentation
restriction information. Set to MS’s directory R
number.

RSUB Redirecting subaddress. Include if available. (0]

When the t ranunr eq is received from the HLR, the Originating MSC sends a
r edr eq to the Serving MSC.

The Originating M SC releases the inter-M SC call.

The Originating MSC initiates call forwarding to the specified forward-to number,
including the redirecting number information with presentation restriction indication.

324-17 Calling Number Identification Restriction
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3.4

CNIR

Interaction with CFB or CFD on MS Busy

This scenario describes CNIR invocation for an authorized MS when an MS busy condition is
encountered. In addition to CNIR, the MS has CFB or CFD (or both) active.

call origination

Originating System Serving System
MSC HLR VLR MSC
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, a
LOCREQ [DGTSDIAL] b
ROUTREQ [MSID
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [ ] » e C
l ROUTREQ [MSID] g
LRT RRT RRT
. ' routreq [ACCDEN=Busy]
routreq [ACCDEN=Busy] ‘
. locreq [TERMLIST, REDIND, RNDGTS, RSUB]
e g
t
,,,,,, <_lseup I R R

call forward

Calling Number Identification Restriction

Fig

ure 10 — CNIR Interaction with CFB or CFD on MS Busy

A call origination and thedialed M S address digits (i.e., directory number) arereceived
by the Originating MSC.

The Originating MSC sends a LOCREQ to the HLR associated with the MS; this
association is made through the dialed M S address digits (which may not be the MIN).

If the dialed M S address digits are assigned to a legitimate subscriber, the HLR sends
a ROUTREQto the VLR wherethe MSis registered.

The VLR then forwards the ROUTREQto the current Serving MSC.

In reaction to the ROUTREQ, the Serving MSC checks its internal data structures and
determines that the MS is busy in another call. The status of the MS is returned to the
VLR by the Serving MSC inther out r eq.

TheVLR sendsther out r eq to the HLR.

The HLR determines from the service profile that CFB or CFD (or both) is active. It
sendsal ocr eq to the Originating MSC providing the forward-to number and other
routing information in the TerminationList parameter, along with an indication of the
reason for extending the incoming cal (eg., for CFB) in the
DMH_Redirectionindicator parameter. It includes the MS's directory number in the
RedirectingNumberDigits parameter, with an indication that presentation is restricted.
It may aso include the MS's subaddress information in the RedirectingSubaddress
parameter.
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Additional Parameters Usage Type

RNDGTS Redirecting number digits, incl. presentation
restriction information. Set to MS’s directory R
number.

RSUB Redirecting subaddress. Include if available. (0]

The Originating MSC then forwards the call to the specified forward-to number,
including the redirecting number information with presentation restriction indication.
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35 CNIR Interaction with CFB or CFD on Call Collision

This scenario describes CNIR invocation for an authorized MS when an MS busy condition is
encountered; i.e., the M S becomes engaged in acall at the same time that the Originating MSC
isdelivering acall to the Serving MSC. In addition to CNIR, the M S has CFB or CFD (or both)

active.
Originating System Serving System
MSC HLR VLR MSC
call origination
rrrrrr O e e
LOCREQ [DGTSDIAL]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Ml 65 -
ROUTREQ [MSID]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, . >
l ROUTREQ [MSID]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, - L
LRT RRT RRT
' ' routreq [TLDN]
: routreq [TLDN]
e —
. locreq [TERMLIST, REDIND, RNDGTS]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, g
777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 MS becomes —h
Busy
call setup
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, »
REDREQ [REDREASON= Busy]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, <
TRANUMREQ [ REDREASON=Busy] »
TTNRT RDRT
_ tranumreq [TERMLIST, REDIND, RNDGTS, RSUB]
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr -}
redreq :
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, »
call release
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, »
call forward setup

Figure 11 — CNIR Interaction with CFB or CFD on Call Collision

h. Sometime after the Serving MSC sends the r out r eq back to the HLR, the MS
becomes engaged in another call. This may be the result of an MS origination, a call
through the local roamer port or the arrival of an inter-MSC call from a previous
ROUTREQ.

i. Upon receiving thel ocr eq, the Originating M SC sets up avoice path to the Serving

Same as CNIR, Section 3.2, Steps a-g.

M SC using the protocols defined by the interconnection method.

Calling Number Identification Restriction
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When theinter-M SC call is received, the Serving MSC checks its internal data struc-

tures and determinesthat the M Sisbusy in another call. The Serving M SC determines
from the service profile that the M S has call forwarding on busy active.

The Serving MSC then sends a REDREQ to the Originating M SC, indicating that the
call is being redirected due to a busy condition.

The Originating MSC sends a TRANUMREQ to the HLR requesting the forward-to
number appropriate for the busy condition from the MS's service profile.

The HLR sendsthe t r anunt eq to the Originating MSC, including the appropriate
forward-to number in the TerminationList parameter, along with an indication of the
reason for extending the incoming cal (eg., for CFB) in the
DMH_Redirectionindicator parameter. It includes the MS's directory number in the
RedirectingNumberDigits parameter, with an indication that presentation is restricted.
It may aso include the MS's subaddress information in the RedirectingSubaddress
parameter.

Additional Parameters Usage Type

RNDGTS Redirecting number digits, incl. presentation
restriction information. Set to MS’s directory R
number.

RSUB Redirecting subaddress. Include if available. (0]

When the t ranunr eq is received from the HLR, the Originating MSC sends a
r edr eq to the Serving MSC.

The Originating M SC releases the inter-M SC call, and ...

The Originating MSC initiates call forwarding to the specified forward-to number,
including the redirecting number information with presentation restriction indication.
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3.6 CNIP Invocation to a Forwarded-To Subscriber

This scenario describes CD invocation involving improved intersystem paging to an idle MS,
from the serving system to border systems. Intersystem paging may help overcome location
uncertaintiesin border system areas allowing paging to be performed in border systems and by
performing call routing towards the system where the subscriber isfound.

This scenario shows the Serving System releasing Border System resources.

Calling Number Identification Restriction 324-22
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Originating System

MSC

Serving System

HLR

VLR

ROUT'REQ [MIN, CNIdigitsASCII,CNIsubaddressinfo

MSC

| ROUTREQ [MIN,CNIdigitsASCII,CNIsubaddressInfﬁi
LRT RRT RRT
' ' . routreq [TLDN]
""""""""""""""""""""""" Y .
: : routreq [TLDN]
. locreq [TERMLIST, REDIND]
call setup (w/CNI)
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr [
777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 page_ or answer
timeout
REDREQ [REDREASON]
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr <] :
TRANUMREQ [MIN, REDREASON, CPNDGTS1, CPNDGTS2, CPSUB] l
! ROUTREQ [MIN, CNIdigitsASCII,CNIsubaddressinfo] RDRT
| ROUTREQ [MIN, CNIdigitsASCII,CNIsubaddressinfo]
TTNRT RRT RRT
' ' ' routreq [TLDN]
——————————————————————————————————————— . ,
! : routreq [TLDN] l
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr b gl
: tranumreq [TERMLIST, REDIND] TLDN'.AT
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ]
redreq :
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr P
call release -
call setup to forward-to-party
————————————————————————————————— o

Figure 20 — CNIP Invocation to a Forwarded-To Subscriber

ah.  SameasCNIP, Section 2.1, Steps a-h, respectively.

i.  Whentheinter-MSC cdll isreceived at the Serving MSC, the MSis paged and, if a page
response is received, subsequently alerted. If the MS fails to respond to the page or does
not answer after aerting, the Serving M SC determines from the service profile that the M S

has call forwarding active on no answer or no response to page conditions.

324-23
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The Serving M SC sends aREDREQto the Originating M SC, indicating that the call isbeing
redirected due to a no answer or no page response condition.

The Originating MSC is able to redirect the call, therefore, it sends a TRANUMREQ'to the
HL R requesting the forward-to number appropriate for this condition from the MS's
service profile. The Originating M SC includes in the TRANUMREQthe calling party
number-related parameters that were received with the call origination at Step-a.

The HLR determines that the forward-to number associated with the called MS corre-
sponds to amobile subscriber. (The forwarded-to MS is active within the same serving
VLR and MSC asthe origina called MS). The HLR sends a ROUTREQ to the current
Serving VLR of the forwarded-to MS and includes parameters based on the CNI infor-
mation received in the TRANUMREQ.

The VLR forwards the ROUTREQto the current Serving MSC. Parametersareasin Step-1.

In reaction to the ROUTREQ, the Serving M SC checksitsinternal data structures and deter-
minesthat the MSiscurrently idle. Therefore, the Serving MSC alocatesa TLDN and
returnsthisinformationtothe VLR inther out r eq. The Serving M SC storesthereceived
CNI information.

TheVLR sendsther out r eq to the HLR.
When ther out r eq isreceived by the HLR, it returns at r anunr eq to the Originating
MSC. Thet r anunr eq includes routing information in the form of the TerminationList

parameter, along with an indication of the reason for extending the incoming call (i.e., for
CFD) in the DMH_RedirectionIndicator parameter.

Whenthet r anunr eq isreceived from the HLR, the Originating MSC sendsar edr eq

to the Serving MSC.

The Originating M SC releases the inter-M SC call leg.

The Originating M SC initiates call forwarding using the specified number. When theinter-
MSC call isreceived at the Serving MSC, the forwarded-to MSisderted. Included in the
alert is the appropriate Calling Number | dentification Presentation information.
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