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2 References

2.1 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.

* A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the
same number.

¢ For this Release 1998 document, referencesto GSM documents are for Release 1998 versions (version 7.x.y).

[1] GSM 01.04: (ETR 350) "Digital cellular telecommunications system (Phase 2+); Abbreviations
and acronyms’.
[2] ETS 300 009 (December 1991): "Integrated Services Digital Network (ISDN); CCITT Signalling

System No. 7 — Signalling Connection Control Part (SCCP) [connectionless services] to support
international interconnection”.

[3] GSM 02.66: "Digital cellular telecommunications system (Phase 2+); Support of Mobile Number
Portability (MNP); Service description. Stage 1".

[4] GSM 03.18: "Digita cellular telecommunications system (Phase 2+); Basic call handling ;
Technical realisation”.

[5] GSM 09.02 (ETS 300 974): "Digital cellular telecommunications system (Phase 2+); Mobile
Application Part (MAP) specification”.

[6] ETS 300 374-1: "Intelligent Network (IN); Intelligent Network Capability Set 1 (CS1); Core
Intelligent Network Application Protocol (INAP); Part 1: protocol specification”.

[7] draft EN 302 097 V1.1.2 (1999-01): "Integrated Services Digital Network (ISDN); Signalling
System No.7; ISDN User Part (ISUP); Enhancements for support of Number Portability (NP)".

ISDN User Part (ISUP verson4f0r the international interface; Part 2: ISDN supplemantar
services [ITU-T Recommendation Q.730 modified]”

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the following definitions apply:

donor network: the subscription network from which a number is ported in the porting process. This may or may not be
the number range ewnerholder network.

interrogating network entity: the entity that submits a non-call related signalling message to interrogate the HLR;

interrogating network: the network in which the interrogating network entity resides;
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mobile number portability: the ability for a mobile subscriber to change GSM subscription network within the same
country whilst retaining their original MSISDN(s).

network operator: a GSM PLMN operator.

non-call related signalling message: al signalling messages where the MSISDN is used to route the message on SCCP
level except MAP SRI without OR parameter set (i.e. SRI_SMS, SRI for SOR, Send IMSI, CCBS Request €tc);

number portability database: an Operational database (used in real time at call set-up) which provides portability

information.

number range ewnerholder network: the network to which the number range containing the ported number has been
allocated.

originating networ k: the network where the calling party is located.

portability elusterdomain: a set of GSM PLMNSs in a country between which MSISDNs may be ported.
portable number: an E.164 number that can be ported between networks in one nation.

ported number: a portable number that has undergone the porting process.

ported subscriber: the subscriber of a ported number.

porting process. a description of the transfer of a number between network operators.

recipient network: the network which receives the number in the porting process. This network becomes the
subscription network when the porting process is complete.

routeing number : the routeing number is the data stored against the ported number in the Number Portability Database.

service key: the Service Key can identify to the entity holding the Number Portability Database that the service logic for
Mobile Number Portability should apply. The Service Key value for Mobile Number Portability is administered in the
MSC, and is passed transparently to the entity holding the Number Portability Database.

service provider: an entity which offers service subscriptions to individual subscribers and contracts with a network
operator to implement services for a specific MSISDN. A service provider may contract with more than one network
operator.

service provider portability: the transfer of numbers between two unique Service Providers.

subscription network: the network with which the customer’s Service Provider has a contract to implement the
customer’s services for a specific MSISDN.

NOTE: Theterm “recipient network” is used during the porting process. The recipient network becomes the
" subscription network” after the completion of the porting process.

3.2 Abbreviations

Abbreviations used in the present document are listed in GSM 01.04 ([1]).

For the purposes of the present document, the following abbreviations apply:

GMSC Gateway MSC

GMSCB The GMSC in HPLMNB

HLR Home Location Register

HPLMNB The subscription network of the B subscriber
IDP Initial Detection Point

IE Information Element

INE Interrogating Network Entity

IF Information Flow
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IPLMN Interrogating PLMN

MATF MAP application Terminating Function
MNP Mobile Number Portability

MNP-SRF Signalling Relay Function for support of MNP
MSA Mobile Station of the A subscriber

MSB Mobile Station of the B subscriber

MSC Mobile service Switching Centre

NPDB Number Portability Database

NPLMN The number range ewnerholder network of the B subscriber
NPLR Number Portability Location Register
OQoD Originating call Query on Digit Analysis
PLMN Public Land Mobile Network

QoHR Query on HLR Release

RN Routing Number

SMS Short Message Service

SOR Support of Optimal Routeing

SRI Send Routeing Information

TQoD Terminating call Query on Digit Analysis
TT Trandation Type

VMSC The Visited MSC

VMSCB The VMSC of the B subscriber

Further GSM related abbreviations are given in GSM 01.04.

4 General

4.1 Overview

Mobile Number Portability (MNP) is the ability for a mobile subscriber to change the GSM subscription network within
a portability elusterdomain whilst retaining her original MSISDN or MSISDNs.

As part of the porting process administrative actions have to be performed by the GSM network operators of the number
range ewnerholder network, donor network, recipient network and, as an option, by operators of other national GSM
networks as follows:

a) if the number range ewnerholder network is identical with the donor network:

Recipient network: add an entry inthe HLR,;
add an entry in the Number Portability Database.
Donor network: add an entry in the Number Portability Database;
delete the entry related to the ported MSISDNs in the HLR.
Other networks in the portability add an entry in the Number Portability Database (if direct
clusterdomain: routeing is used).

b) if the number range ewnerholder network is identical with the recipient network:

Recipient network: add an entry inthe HLR;
delete any entry related to the ported MSISDN in the
Number Portability Database.

Donor network: delete any entry related to the ported MSISDN in the Number
Portability Database;
delete the entry related to the ported MSISDNs in the HLR.

Other networks in the portability delete any entry related to the ported MSISDN in the Number
clusterdomain: Portability Database.
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¢) if the number range ewnerholder network is different from both the recipient and the donor network:

Recipient network: add an entry inthe HLR;
add an entry in the Number Portability Database.
Number range ewnerholder network: update the Number Portability Database
Donor network: delete (or update) the entry in the Number Portability Database;
delete the entry related to the ported MSISDNs in the HLR.
Other networks in the portability update the Number Portability Database (if an entry for the
clusterdomain: ported MSISDN exists).

Note that the order of sequence for the administrative actions to be performed both within a network and by different
network operatorsis significant with respect to prevention of disruption in service to the mobile subscriber and
prevention of looping calls between networks during the porting process.

Termination of a subscription for a ported number resultsin the deletion of any entry in an HLR and NPDB of that
number.

If acall fails because databases are not correctly synchronised, the network entity which detects the inconsistency will
raise an MNP specific alarm to the operation and maintenance subsystem.

The present document does not specify the porting process; it specifies the functionality needed to set-up callsto both
ported and non ported subscribers (Normative Annex A and Normative Annex C) and the functionality needed to relay
non-call related signalling messages to the HLR in the subscription network (Normative Annex B).

4.2 Compatibility

The IAM sent to the subscription network may contain additional routeing information. Within a portability
clusterdomain the method how to convey the Routeing Number in the IAM between 2 PLMNs shall be agreed upon by
the 2 network operators involved (see also [7]).

In general, IN-based and MNP-SRF (call-related) solutions are compatible and may coexist in the same portability
clusterdomain. The only restriction refers to the case where the number range ewnerholder network relays call-related
MAP messages (i.e. SRI for national calls) to the subscription network. If this solution is selected by at least one
network operator within a portability elusterdomain, all the PLMNSs and transit networks affected must fulfil the
following requirements:

1. The SCCP interfaces between networks in a portability ehusterdomain must be agreed. This refers to the SCCP
addressing mechanism being used (e.g. number lengths, natures of address and trandation types for call-related

MAP messages).
For messages which do not cross network boundaries the SCCP addressing mechanism is a choice of the network
operator.

2. The subscription network must be able to generate the SRI ack to allow the onward routeing of the call from the
number range ewnerholder network to the subscription network.

In therest of the possible architectures for MNP, no interworking problems have been identified. In these cases, network
architectures used within one PLMN (e.g. IN, MNP-SRF) are regarded as operator dependent.

In order to avoid loops and incompatibility situations, all the networks within a portability elusterdomain shall use the
same routeing convention either direct routeing, indirect routeing or indirect routeing with reference to the Subscription
network. As an alternative, indirect routeing can interwork successfully with direct routeing if the routeing number is
transferred in the IAM or if dedicated traffic connections are used.

4.3 Common Functionality of the MNP-SRF

In a PLMN which supports mobile number portability, SCCP messages sent to an HLR may be relayed by an MNP-
SRF. Depending on the implemented solution (IN-based or MNP-SRF-based), on the type of message (call-related or
non-call-related) and on the porting status of the called subscriber the MNP-SRF may modify the SCCP called party
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address and route the message to a different HLR or to the subscription network, or terminate the dialogue and response
to the INE.

Figure 1 shows the general steering functionality for SCCP message routeing. It shows the SCCP routeing principle for
mobile number portability within a network.

Note that call related messagesin the IN-based solution are not routed to the MNP-SRF. Therefore Normative Annex A
of the present document does not mention the MNP-SRF.
However, the usage of the IN-based solution for the call-related messages should allow operators to have the routeing of

the non caII rel ated m%&ag% determined in the same database See{-%—feﬁhed%en—p&en—ef—theaee&ssef—meMNP—SRF

In order to guard against the possibility that the porting datafor an MSISDN is inconsistent between PLMNsin a
porting elusterdomain, the SCCP hop counter may be used to prevent indefinite looping of messages between PLMNSs.
The MNP-SRF would then decrement the SCCP hop counter for every message that is relayed. It should be noted that
the use of the SCCP hop counter requires the use of unsegmented SCCP XUDT messages as defined in ITU-T 1996
SCCP recommendations.
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5 Common Architecture for call setup

Figure 3 shows the general architecture of a portability ehusterdomain for routeing of calls. The more detailed
architecture within the networks depends on the chosen solution (IN-based or MNP/SRF-based) and optionsand is
described in Normative Annex A and Normative Annex C of the present document.

The architecture for non-call related signalling is described in Normative Annex B of the present document.
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Figure 3 General architecture of a portability elusterdomain for routeing of calls

The following routeing conventions are identified:

1. Direct Routeing of callsisaPLMN option which allows to route calls directly from the PLMN supporting this
option to the ported subscriber's subscription network.
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2. Indirect Routeing of callsisaPLMN option which allows to route calls from the PLMN supporting this option
‘ via the number range ewnerholder network to the ported subscriber's subscription network.

3. Indirect Routeing of calls with reference to the subscription network isa PLMN option for PLMN operators
having chosen the MNP-SRF solution for call related signalling described in Normative Annex C. If all PLMNs
‘ within a portability elusterdomain support this option, calls are routed from the originating network to the number
range ewnerholder network. The number range ewnerholder network obtains onward routeing information from
the subscription network and routes the call onward to the ported subscriber's subscription network.

The following action in the different networks can be identified:

1. If thecall isoriginated outside the portability elusterdomain, the IAM(1) is received by the number range
ownerholder network.

2a. If the call is originated in another national network and the other national network does not support originating
| call query (i.e. Indirect Routeing of callsis applicable), the IAM(2) isreceived by the number range ewnerhol der
network.

2b. If the call is originated in another national network and the other national network supports originating call query
(i.e. Direct Routeing of callsis applicable), the IAM(7) containing the routeing number is sent to the subscription
network. If the routeing number is not used in the lAM sent from the national originating network to the
subscription network, all transit networks involved are required to look up an NPDB in order to retrieve routeing
information to route the call to the subscription network without looping.

3a. If the call is originated in the subscription network and the subscription network does not support originating call
| query (i.e. Indirect Routeing of callsis applicable), the IAM(3) is received by the number range ewnerhol der
network.

3b. If the call is originated in the subscription network and the subscription network supports originating call query
(i.e. Direct Routeing of callsis applicable), it sends an IAM(8) containing the MSRN to the visited network of
the called subscriber.

3c. If the subscription network receives IAM(6 or 7) containing the routeing number, it sends an IAM(8) containing
the MSRN to the visited network of the called subscriber.

| 4a. If the call isrouted viathe number range ewnerholder network, and the number range ewnerholder network
supports the MNP-SRF/MATF solution with the option '"MATF in subscription network' described in Normative
Annex C of the present document (i.e. Indirect Routeing of calls with reference to the subscription network is
applicable), the number range ewnerholder network sends SRI(4) to the subscription network. The subscription
network returns SRI ack (5) containing the routeing number. The number range ewnerholder network then sends
IAM(6) containing the routeing number to the subscription network. If the routeing number is not used in the

| IAM sent from the number range ewnerholder network to the subscription network, all transit networks involved
arerequired to look up an NPDB in order to retrieve routeing information to route the call to the subscription
network without |ooping.

| 4b. If the call is routed via the number range ewnerholder network, and the number range ewnerholder network
supports the IN solution described in Normative Annex A of the present document or the MNP-SRF/MATF
solution with the option 'MATF inside number range ewnerholder network' described in Normative Annex C of
the present document, the number range ewnerholder network sends |AM(6) containing the routeing number to
the subscription network.
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A.1.2 No NP Query required — Number is not subject for
portability

Figure A.1.2 shows the architecture for a call to a number that is not subject for portability. This can be for several
reasons like for example:

- thenational regulator has stipulated some number series as being non-portable or;

- inaninitial phase only alimited amount of subscribers might port in certain number blocks and some operators
might want to treat the call routeing according to traditional routeing plans without any change.
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Figure A.1.2: Call to a non-ported number, no NP query required
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| 1 Froman Originating Exchange acall is set up to MSISDN. The call is routed to the Number range ewnerhol der
network being the Subscription network;

2 When GMSCB receivesthe ISUP IAM, it requests routeing information by submitting aMAP SRI to the HLRB
including the MSISDN in the request;

The HLRB requests an MSRN from the MSC/V LRB where the mobile subscriber currently is registered;
The MSC/VLRB returns an MSRN back to the HLRB;
The HLRB responds to the GM SCB by sending an SRI ack with an MSRN;

o o1 b~ W

GMSCB uses the MSRN to route the call to VM SCB.

A.1.3 NP Query in Number Range OwnerHolder Network

A.1.3.1 TQoD — Number is not ported

Figure A.1.3.1 shows the architecture for a call where the Originating network has no knowledge whether the MSISDN
| is ported or not and uses the traditional routeing plans for routeing the call to the Number range ewnerholder network
for further routeing decisions.
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Figure A.1.3.1: Call to a non-ported number using TQoD procedure

1. Froman Originating Exchange acall is set up to MSISDN. The call is routed to the Number range ewnerholder
network being the Subscription network;

2. When GMSCB receives the ISUP |AM, it will send a database query to the NPDB as aresult of analysis of the
received MSISDN. The MSISDN isincluded in the query to the NPDB;

3. The NPDB detects that the MSISDN is not ported and responds back to the GM SCB to continue the normal call
setup procedure for MT calls;

4. The GMSCB requests routeing information by submitting a MAP SRI to the HLRB, including the MSISDN in
the request;

5. The HLRB reguests an MSRN from the M SC/VLRB where the mobile subscriber owning the MSISDN
currently is registered;

6. The MSC/VLRB returns an MSRN back to the HLRB;
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7. TheHLRB respondsto the GMSCB by sending an SRI ack with an MSRN;
8. GMSCB usesthe MSRN to route the call to VM SCB.

‘ Note that the NPDB may be outside the number range ewnerholder network if a shared NPDB is used.

A.1.3.2 TQoD — Number is ported

Figure A.1.3.2 shows the architecture for a call where the Originating network has no knowledge whether the MSISDN
is ported or not and uses the traditional routeing plans for routeing the call to the Number range ewnerholder network
for further routeing decisions.
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Figure A.1.3.2: Call to a ported number using TQoD procedure

| 1 Froman Originating Exchange acall is set up to MSISDN. The call is routed to the Number range ewnerholder
network;
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2 When GMSCA receivesthe ISUP IAM, it will send a database query, including the MSISDN, to the NPDB as a
result of analysis of the received MSISDN,;

3 The NPDB detects that the MSISDN is ported and responds back to the GMSCA with a Routeing Number
pointing out the Subscription network;

4 Thecal isrouted to the Subscription network based on the Routeing Number carried in ISUP IAM message;
also the MSISDN isincluded in IAM.

5 The GMSCB requests routeing information by submitting a MAP SRI to the HLRB, including the MSISDN in
the request. The capability to route messages to the correct HLR is required.

The HLRB requests an MSRN from the M SC/VLRB where the mobile subscriber currently is registered;
The MSC/VLRB returns an MSRN back to the HLRB;
The HLRB responds to the GMSCB by sending an SRI ack with an MSRN;

© 00 ~N o

GMSCB uses the MSRN to route the call to VM SCB.

‘ Note that the NPDB may be outside the number range ewnerholder network if a shared NPDB is used.

A.1.3.3 QoHR — Number is ported

Figure A.1.3.3 shows the architecture for a call where the Originating network has no knowledge whether the MSISDN
| is ported or not and uses the traditional routeing plans for routeing the call to the Number range ewnerholder network
for further routeing decisions.
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Figure A.1.3.3: Call to a ported number using QoHR procedure

1. Froman Originating Exchange acall is set up to MSISDN. The cal is routed to the number range ewnerholder
network;

2. When GMSCA receivesthe ISUP 1AM, it requests routeing information by submitting aMAP SRI to the HLRA
including the MSISDN in the request;

3. TheHLRA returnsaMAP SRI ack with an “Unknown Subscriber” error since no record was found for the
subscriber inthe HLRA;

4. When GMSCA receives the error indication form the HLRA, this will trigger the sending of a database query to
the NPDB, including the MSISDN in the query;

5. The NPDB detects that the MSISDN is ported and responds back to the GM SCA with a Routeing Number
pointing out the Subscription network;

6. Thecall isrouted to the Subscription network based on the Routeing Number carried in ISUP IAM message;
also the MSISDN isincluded in IAM.
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7. The GMSCB requests routeing information by submitting aMAP SRI to the HLRB, including the MSISDN in
the request. The capability to route messagesto the correct HLR is required.
8. TheHLRB requests an MSRN from the MSC/VLRB where the mobile subscriber currently is registered;
9. The MSC/VLRB returnsan MSRN back to the HLRB;
10. The HLRB responds to the GMSCB by sending an SRI ack with an MSRN;
11. GMSCB usesthe MSRN to route the call to VM SCB.

Note that the NPDB may be outside the number range ewnerholder network if a shared NPDB is used.

A.1.4 NP Query in Originating Network

A.1.4.1 OQoD — Number is not ported

Figure A.1.4.1 shows the architecture for a call where already the Originating network has the knowledge whether the
MSISDN is ported or not and can route the call directly to the Subscription network that in this case is the same as the
Number range ewnerholder network.




GSM 03.66 v7.2.0 (1999-11)

National Originating
network

Sy Sy g

National Originating
network

__@+> GMSCB 4@_’ VMSCB/

17

Number range holder/
Subscription network

Visited network

VLRB

S o 2

____________

Number range owner/
Subscription network

e —————————————

VLRB

g

L g g ) Y

———————eee . S === N -

Figure A.1.4.1: Call to a non-ported number using OQoD procedure

1 Acdlisinitiated by Mobile Subscriber A towards Mobile Subscriber B, using MSISDN of the called
subscriber;

2 When VMSCA receives the call setup indication, it will send a database query to the NPDB as a result of
analysis of the received MSISDN, including the MSISDN in the query;

3 The NPDB detects that the MSISDN is not ported and responds back to the VM SCA to continue the normal call
setup procedure for MO calls. Depending on database configuration option, the NPDB could either return a
Routeing Number on not ported calls, as done for ported calls, or the call is further routed using the MSISDN
number only towards the Number range ewnerholder network;

4 Thecal isrouted to the Number range ewnerhol der/Subscription network based on the MSISDN or Routeing
Number carried in ISUP [AM message;
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5 The GMSCB requests routeing information by submitting aMAP SRI to the HLRB, including the MSISDN in
the request;
The HLRB requests an MSRN from the MSC/VLRB where the mobile subscriber currently is registered;
The MSC/VLRB returns an MSRN back to the HLRB;

The HLRB responds to the GMSCB by sending an SRI ack with an MSRN;

© 00 N O

GMSCB uses the MSRN to route the call to VM SCB.

Note that the NPDB may be outside the national originating network if a shared NPDB is used.

A.1.4.2 OQoD — Number is ported

Figure A.1.4.2 shows the architecture for a call where already the Originating network has the knowledge that the
MSISDN is ported and can route the call directly to the Subscription network without involving the Number range
ownerholder network.

National

Subscription network =
Originating network P Visited network

iy e ———————————

@_» VMSCA

(2)
~ VLRB

}
|
|
i
|
|
p| GMSCB _.—@_L; VMSCB/
|
|
I
\

[ S [P ————— e~

Figure A.1.4.2: Call to a ported number using OQoD procedure

1 Acdlisinitiated by Maobile Subscriber A towards Mobile Subscriber B, using MSISDN of the called
subscriber;

2  When VMSCA receives the call setup indication, it will send a database query to the NPDB as aresult of
analysis of the received MSISDN including the MSISDN in the query;

3 The NPDB detects that the MSISDN is ported and responds back to the VM SCA with a Routeing Number
pointing out the Subscription network;

4 Thecadl isrouted to the Subscription network based on the Routeing Number carried in ISUP IAM message;
also the MSISDN isincluded in IAM.

5 The GMSCB requests routeing information by submitting aMAP SRI to the HLRB, including the MSISDN in
the request. The capability to route messagesto the correct HLR is required.

6 TheHLRB requests an MSRN from the MSC/VLRB where the mobile subscriber currently is registered;
7 The MSC/VLRB returnsan MSRN back to the HLRB;

8 TheHLRB respondsto the GMSCB by sending an SRI ack with an MSRN;
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9 GMSCB usesthe MSRN to route the call to VM SCB.

Note that the NPDB may be outside the national originating network if a shared NPDB is used.
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A.2

Information flows

In the following figures the NPDB is shown as belonging to the number range ewnerholder network or to the national
originating network. However, the NPDB may be shared within one portability ehusterdomain i.e. nation-wide.

Figure A.2.1 shows the information flow for successful QoHR.
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Figure A.2.2 shows the information flow for unsuccessful QoHR (misdialled unallocated number).
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Figure A.2.3 shows the information flow for successful TQoD.
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Figure A.2.4 shows the information flow for unsuccessful TQoD (number not ported).
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Figure A.2.5 shows the information flow for successful OQoD (humber ported ).
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Figure A.2.6 shows the information flow for unsuccessful OQoD (number not ported in).
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Annex B (normative):
Handling of Non-Call Related Signalling

B.1  Handling of Non-call Related Signalling

B.1.1 Routeing Conventions

Figure B.1.1 illustrates the routeing of non-call related signalling messages between networks in a number portability
environment.
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Figure B.1.1: Routeing of non-call related signalling messages in a number portability environment

If anon-call related signalling message is originated outside the portability ehusterdomain, this message (1) is received
by the number range ewnerholder network. The number range ewnerholder network routes the message (5) onward to
the subscription network.

If anon-call related signalling message is originated in a network inside the portability elusterdomain and this network
supports direct routeing, this message (3) is routed to the subscription network.

If anon-call related signalling message is originated in a network inside the portability ehusterdomain and this network
does not support direct routeing, the message (2, 4) is routed to the number range ewnerholder network. The number
range ewnerholder network routes the message (5) onward to the subscription network. Thisisreferred to asindirect
routeing.

B.1.2 Network Architecture

In a PLMN which supports MNP, non-call related signalling messages as mentioned in section B.1.1 are relayed by an
MNP-Signalling Relay Function (MNP-SRF). The MNP-SRF provides re-routeing capability for signalling messages
addressed using the MSISDN. The MNP-SRF obtains routeing information from the NP database to identify the
subscription network associated with a particular national MSISDN. The interface between the MNP-SRF and the NP

From the perspective of the PLMN in which the MNP-SRF resides, the MSISDN in the CdPA represents either:

1
2
3
4
5

An own number ported out;

An own number not ported out;

A foreign number ported in;

A foreign number ported to aforeign network;

A foreign number not known to be ported.

When a PLMN supports direct routeing (clause B.1.1), all non-call related signalling messages where the MSISDN in
| the CdPA belongs to a number range owned by a PLMN in the portability elusterdomain and all non-call related
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signalling messages which are relayed towards the network, are routed to the PLMN’s MNP-SRF for treatment.
In case 2 and 3 the MNP-SRF relays the message to the HLR.
In case 1, 4 and 5 the MNP-SRF relays the message to subscription network.

When a PLMN does not support direct routeing, only non-call related signalling messages where the MSISDN in the
CdPA belongs to a number range owned by the PLMN itself and all non-call related signalling messages which are
relayed towards the network are routed to the PLMN’s MNP-SRF for treatment. All other messages are routed to the
number range ewnerholder network.

For this routeing convention, only cases 1, 2 and 3 are applicable:
In case 2 and 3 the MNP-SRF relays the message to the HLR.

In case 1 the MNP-SRF relays the message to the subscription network.



GSM 03.66 v7.2.0 (1999-11) 30

B.2  Signalling Scenarios

B.2.1 Non-call Related Signalling Message for a Non-ported
Number — Indirect Routeing

Figure B.2.1 shows the MNP-SRF operation for routeing a non-call related signalling message for a non-ported number
where the interrogating network is inside the portability elusterdomain and indirect routeing is used or the interrogating
network is outside the portability elusterdomain.

Interrogating Number Range Holder Network Interrogating Number Range Owner Network
Network = Subscription Network Network = Subscription Network

MNP i
SRFB

MNP |
SRFB ! |

INE INE

'
SCCP CdPA = MSISDN, TT=b )

\,
.

Yy ~ —

____________________________

Figure B.2.1: MNP-SRF operation for routeing a non-call related signalling message for a non-ported
number where the interrogating network is inside the portability elusterdomain and indirect routeing
is used or the interrogating network is outside the portability elusterdomain.

1 Notethat the TT may have a different value, e.g. TT=17 in the case of CCBS Requests.

The Interrogating Network Entity (INE) submits a non-call related signalling message. When MNP-SRFB receives the
message, MNP-SRF operation is triggered. The MNP-SRF functionality analyses the MSISDN in the CdPA and
identifies the MSISDN as being non-ported using information which may be retrieved from an NP database. The MNP-
SRF function then reroutes the message to HLRB.
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B.2.2 Non-call Related Signalling Message for a Ported or Non-
ported Number — Direct Routeing

Figure B.2.2 shows the MNP-SRF operation for routeing a non-call related signalling message for a ported or non-
ported number where the interrogating network supports direct routeing. If the interrogating network is the subscription
network, MNP-SRFA and MNP-SRFB coincide, i.e. the signalling message passes the MNP-SRF only once.

Interrogating Network Subscription Network
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1 |
1 1
1 |
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INE 5 ) i
SCCP CdPA = MSISDN, TT=0) !
1
|
1 )

_________________________________________________________

Figure B.2.2: MNP-SRF operation for routeing a non-call related signalling message for a ported or
non-ported number where the interrogating network supports direct routeing.

1 Notethat the TT may have a different value, e.g. TT=17 in the case of CCBS Requests.

2 The cdPA may have different values in the GT address and the nature of address fields.

The Interrogating Network Entity (INE) submits a non-call related signalling message. When MNP-SRFA receives the
message, MNP-SRF operation is triggered. The MNP-SRF functionality analyses the MSISDN in the CdPA and
identifies the subscription network using information which may be retrieved from an NP database. The MNP-SRF
function then modifies the CdPA according to the rules agreed for the portability ehusterdomain and routes the message
to MNP-SRFB in the subscription network.

When MNP-SRFB receives the message, MNP-SRF operation is triggered. The MNP-SRF functionality analyses the
MSISDN in the CdPA and identifies the MSISDN as being ported into the network using information which may be
retrieved from an NP database. The MNP-SRF function then re-routes the message to HLRB.
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B.2.3 Non-call Related Signalling Message for a Ported Number —
Indirect Routeing

| Figure B.2.3 shows the MNP-SRF operation for indirectly routeing (i.e. viathe number range ewnerholder network) a
non-call related signalling message for a ported subscriber.
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Figure B.2.3: MNP-SRF operation for indirectly routeing (i.e. via the number range ewnerholder

network) a non-call related signalling message for a ported subscriber.

1 Notethat the TT may have a different value, e.g. TT=17 in the case of CCBS Requests.

2 The cdPA may have different values in the GT address and the nature of address fields.

The Interrogating Network Entity (INE) submits a non-call related signalling message. This message is routed on
‘ MSISDN global title to MNP-SRFA in the number range ewnerholder network.

When MNP-SRFA receives the message, MNP-SRF operation is triggered. The MNP-SRF functionality analyses the
MSISDN in the CdPA and identifies the subscription network using information which may be retrieved from an NP
database. The MNP-SRF function then modifies the CdPA according to the rules agreed for the portability

‘ chlusterdomain and routes the message to MNP-SRFB in the subscription network.

When MNP-SRFB receives the message, MNP-SRF operation is triggered. The MNP-SRF functionality analyses the
MSISDN in the CdPA and identifies the MSISDN as being ported into the network using information which may be
retrieved from an NP database. The MNP-SRF function then reroutes the message to HLRB.
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B.3  Functional Requirements of Network Entities

B.3.1 Procedure MNP_SRF Non_Call Related

Figure B.3.1 shows the procedure MNP_SRF_Non_Call_Related. This procedure handles non-call related signalling
messages. It is called from the process MNP_SRF (see chapter 4.3).

The check “CdPA contains own number ported out?’ identifies all mobile numbers from number ranges allocated to the
network the MNP-SRF is located in and which are ported to other networks. In this case the message is relayed to the
subscription network.

The check “CdPA contains own humber not ported out?’ identifies all mobile numbers from the number ranges
alocated to the network the MNP-SRF islocated in and which are till served by the network the MNP-SRF is located
in, i.e. the numbers are not ported out. In this case the message is relayed to the HLR in the network.

The check “CdPA contains foreign number ported in?” identifies all mobile numbers from the number ranges not
alocated to the network the MNP-SRF is located in and which are served by the network the MNP-SRF islocated in,
i.e. the numbers are ported in. In this case the message is relayed to the HLR in the network.

The check “CdPA contains foreign number ported to a foreign network?’ identifies all mobile numbers from the number
ranges not allocated to the network the MNP-SRF is located in and which are not served by the MNP-SRF islocated in
and not served by the network the number range is allocated to, i.e. the numbers are ported to a foreign network. In this
case the message is relayed to the subscription network.

The remaining numbers “ CdPA contains number not known to be ported ?” are mobile numbers from the number ranges
not allocated to the network the MNP-SRF is located in and which are also not served by the network the MNP-SRF is
located in. In this case the message is relayed to the number range ewnerholder network.
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Procedure MNP_SRF_Non_Call_Related
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Figure B.3.1: Procedure MNP_SRF_Non_Call_Related
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B.4.2 Delivery of SMS to a Non-ported Number - Direct Routeing
— MNP-SRF acts as Higher-level Relay

Figure B.4.2 shows the MNP-SRF operation for delivering an SMS message to a non-ported number where the
SRI_for_SM message is submitted by a national interrogating network. For further details of the higher level relay
function (e.g. TC rel the reader is referred to [8].

National Interrogating Network

= Subscription Network Visited Network

N
\

HLRB

SRI_for_SM (MSISDN) SRI_for_SM ack (VMSCB address)
CdPA = HLRB address (4) cdPA = MNP-SRFB address
CgPA = MNP-SRFB address CgPA = HLRB address

|
i
MNP E
SRFB !
i
SRI_for_SM (MSISDN) SRI_for_SM ack (VMSCB address)
CdPA = MSISDN, TT=0 CdPA = SMS-GMSCA address
CgPA = SMS-GMSCA address CgPA = MNP-SRFB address
|
i
SMS- ! 2\
SMSC | GMSCA 6 » VMSCB -@-> MSB
Forward_SM ! Forward_SM (VMSCB address)
(MSISDN) )

Figure B.4.2: SRF operation for delivering an SMS message to a non-ported number where the
SRI_for_SM message is submitted by a national interrogating network

1. The SMSC forwards a SM to the SMS-GM SC via a proprietary interface;

2. The SMS-GMSC generates a routeing enquiry for SM delivery. The MAP SRI_for_SM message is routed to the
network’s MNP-SRF;

3. When MNP-SRFB receives the message it terminates the TCAP dialogue and an MNP-SRF operation is
triggered. The MNP-SRF functionality analyses the MSISDN in the TCAP portion of the mesage and identifies
the MSISDN as being non-ported using information which may be retrieved from an NP database. The MNP-
SRF function then initiates a new dialogue and routes the message to HLRB;

4. HLRB responds to the routeing enquiry by sending back an SRI_for_SM ack with the address of the VM SC;

5. MNP-SRFB respondsto the routeing enquiry by sending back an SRI_for_SM ack with the address of the
VMSC to the SMS-GMSCA

6. The SMS-GMSC can now deliver the message to the VM SCB using a Forward_SM S message.
7. VMSCB further delivers the message to MSB.
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B.4.3 Delivery of SMS to a Ported Number — Indirect Routeing

Figure B.4.3 shows the MNP-SRF operation for delivering an SM S message to a ported number where the interrogating
network does not support direct routeing.

The message flows for this scenario are based on the use of an SCCP-relay function in the MNP-SRF(s). If the MNP-
SRF(s) use(s) a higher-level relay functlon (e g. TC-rel ay) then the response m%&age will go viathe MNP-SRF as
shownin B.4.2. i ! :
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Figure B.4.3: SRF operation for delivering an SMS message to a ported number where the
interrogating network does not support direct routeing

1. The SMSC forwards a SM to the SMS-GM SC via a proprietary interface;

2. The SMS-GMSC generates a routeing enquiry for SM delivery. The MAP SRI_for_SM message is routed to the
number range ewnerholder network’s MNP-SRF;

3. When MNP-SRFB’ receives the message, MNP-SRF operation is triggered. The MNP-SRF functionality
analyses the MSISDN in the CdPA and identifies the MSISDN as being ported using information which may be
retrieved from an NP database. Asthe message is non-call related, the MNP-SRF function then populates the
CdPA with either a routeing number or a concatenation of a routeing number and MSISDN. After modifying the
CdPA, the message is routed to MNP-SRFB in the subscription network;

4. When MNP-SRFB receives the message, MNP-SRF operation is triggered. The MNP-SRF functionality
analyses the MSISDN in the CdPA and identifies the MSISDN as being ported into the network using
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information which may be retrieved from an NP database. The MNP-SRF function then populates the CdPA
with an HLRB address. After modifying the CdPA, the message is routed to HLRB;

5. HLRB responds to the routeing enquiry by sending back an SRI_for_SM ack with the address of the VM SC;
6. The SMS-GMSC can now deliver the message to the VM SCB using a Forward_SM S message.

7. VMSCB further delivers the message to MSB.
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B.4.4 Delivery of SMS to a Ported Number — Direct Routeing

Figure B.4.4 shows the MNP-SRF operation for delivering an SM S message to a ported number where the interrogating
network supports direct routeing.

The message flows for this scenario are based on the use of an SCCP-relay function in the MNP-SRFs. If the MNP-
SRFs use a higher-level relay function (e.g. TC-relay), then the response message will go viathe MNP-SRF as shown in
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Figure B.4.4: SRF operation for delivering an SMS message to a ported number where the
interrogating network supports direct routeing

1. The SMSC forwards a SM to the SMS-GM SC via a proprietary interface;

2. The SMS-GMSC generates a routeing enquiry for SM delivery. The MAP SRI_for_SM message is routed to the
network’s MNP-SRF;

3. When MNP-SRFA receives the message, MNP-SRF operation is triggered. The MNP-SRF functionality
analyses the MSISDN in the CdPA and identifies the MSISDN as being ported using information which may be
retrieved from an NP database. As the message is non-call related, the MNP-SRF function then populates the
CdPA with either a routeing number or a concatenation of a routeing number and MSISDN. After modifying the
CdPA, the message is routed to MNP-SRFB in the subscription network;

4. When MNP-SRFB receives the message, MNP-SRF operation is triggered. The MNP-SRF functionality
analyses the MSISDN in the CdPA and identifies the MSISDN as being ported into the network using
information which may be retrieved from an NP database. The MNP-SRF function then popul ates the CdPA
with an HLRB address. After modifying the CdPA, the message is routed to HLRB;

5. HLRB responds to the routeing enquiry by sending back an SRI_for_SM ack with the address of the VM SC;
6. The SMS-GMSC can now deliver the message to the VM SCB using a Forward_SM S message.
7. VMSCB further delivers the message to MSB.
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B.4.5 International SOR for a Non-ported Number

Figure B.4.5 shows the MNP-SRF operation for optimally routeing an international call to a non-ported number.

The message flows for this scenario are based on the use of an SCCP-relay function in the MNP-SRF. If the MNP-SRF
uses a higher-level relay function (e.g. TC-relay), then the response message will go viathe MNP-SRF as shown in
| B.4.2. talso ignalhi ay-funetions-the reader-is+e o8

International Originating/Interrogating Subscription Network Visited Network

Network = Number Range Holder Network
I/// \\ It \ II/ ‘\‘
| ! ! A ! \ |
! i [ s ! !
1 1 ]
i I 1 HLRB | | | |
! i i i ! !
; | : : ! i
! SRI ack (MSRN) . | SRI (OR, MSISDN) !
! CdPA = GMSCA addres: i CdPA = HLRB address !
! CgPA = HLRB address /| i CgPA = GMSCA address !
! ! ! ! i !
: i bo| MNP | : i
1 ]
: i i SRFB i i :
1 H H H ! |
i SRI (OR, MSISDN) \_ Y. | |
! CdPA=MSISDN, TT=0"" /"~~~ ! !
! CgPA = GMSCA addres; ! H
| | | |
1 1 1
i i =~ L i
L [msA -@_> VMSCA —@_> GMSCA {— 6 > VMSCB -@-» MSB| |
: IAM (MSISDN| ! IAM (MSRN) : :
\\ //' ‘\ ’/'
International Originating/Interrogating Subscription Network -
Network = Number Range Owner Network Visited Network

N /
\ P /
| L :
I
| | HLRB | | :
i i i :
| | | !
SRI ack (MSRN) . ' SRI (OR, MSISDN)
CdPA = GMSCA address i CdPA = HLRB address
CgPA = HLRB address ! i CgPA = GMSCA address
i 7 7 T
| | e |
' ! SRFB !
| | ]
] 1
L 1)

SRI(OR, MSISDN)  \_
CdPA = MSISDN, TT=0
CgPA = GMSCA address

(6)
IAM (MSRN)

MSA (H(1)-» VMSCA GMSCA
IAM (MSISDN)

Y

i
1
|
]
T
|
|
1
i

VMSCB -@-> MSB

\ /
\ 4 N

~ - S~ -

Figure B.4.5: SRF operation for optimally routeing an international call to a non-ported number

1. MSA originatesacall to MSISDN;
2. VMSCA routes the call to the originating network’s GMSCA;

3. When GMSCA receives the ISUP |AM, it requests routeing information by submitting a MAP SRI with SOR
parameter set to the number range ewnerholder network of the dialled MSISDN. Within the number range
ownerholder network, the message is routed to the network’ s MNP-SRF;

4. When MNP-SRFB receives the message, MNP-SRF operation is triggered. The MNP-SRF functionality
analyses the MSISDN in the CdPA and identifies the MSISDN as being non-ported using information which
may be retrieved from an NP database. The MNP-SRF function then populates the CdPA with an HLRB
address. After modifying the CdPA, the message is routed to HLRB;

5. When HLRB receivesthe SR, it responds to the GMSCA by sending back an SRI ack with a MSRN;



GSM 03.66 v7.2.0 (1999-11) 41

6. GMSCA usesthe MSRN to route the call to VM SCB;
7. VMSCB further establishes atraffic channel to MSB.
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B.4.6 SOR for a Ported Number — Indirect Routeing

Figure B.4.6 shows the MNP-SRF operation for optimally routeing a call (using SOR) to a ported number where the

interrogating network does not support direct routeing.

The message flows for this scenario are based on the use of an SCCP-relay function in the MNP-SRFs. If the MNP-

SRFs use a higher-level rel
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Figure B.4.6: MNP-SRF operation for optimally routeing a call (using
the interrogating network does not support dire

Y

SOR) to a ported number where
ct routeing

1. MSA originatesacall to MSISDN;

2. VMSCA routes the call to the network’s GMSCA;
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parameter set to the number range ewnerholder network of the dialled MSISDN. Within the number range
ownerholder network, the message is routed to the network’ s MNP-SRF;
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CdPA with either a routeing number or a concatenation of a routeing number and MSISDN. After modifying the
CdPA, the message is routed to MNP-SRFB in the subscription network;

5. When MNP-SRFB receives the message, MNP-SRF operation is triggered. The MNP-SRF functionality
analyses the MSISDN in the CdPA and identifies the MSISDN as being ported into the network using
information which may be retrieved from an NP database. The MNP-SRF function then popul ates the CdPA
with an HLRB address. After modifying the CdPA, the message is routed to HLRB;

6. When HLRB receivesthe SR, it responds to the GMSCA by sending back an SRI ack with a MSRN;
7. GMSCA usesthe MSRN to route the call to VM SCB;
8. VMSCB further establishes a traffic channel to MSB.
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B.4.7 Any Time Interrogation for a Ported Number — Indirect
Routeing

Figure B.4.7 shows the MNP-SRF operation for routeing an Any_Time_Interrogation message for a ported number
where the interrogating network does not support direct routeing.

The message flows for this scenario are based on the use of an SCCP-relay function in the MNP-SRFs. If the MNP-
SRFs use a higher- IeveI relay functlon (e g. TC-rel ay) then the response meswge WI|| go viathe MNP-SRF as shown in
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Figure B.4.7: MNP-SRF operation for routeing an Any_Time_Interrogation message for a ported
number where the interrogating network does not support direct routeing

1. ThegsmSCF generatesan Any_Time_Interrogation (ATI) message. The message is routed to the number range
ownerhalder network’s MNP-SRF;

2. When MNP-SRFB’ receives the message, MNP-SRF operation is triggered. The MNP-SRF functionality
analyses the MSISDN in the CdPA and identifies the MSISDN as being ported using information which may be
retrieved from an NP database. Asthe message is non-call related, the MNP-SRF function then populates the
CdPA with either a routeing number or a concatenation of a routeing number and MSISDN. After modifying the
CdPA, the message is routed to MNP-SRFB in the subscription network;
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3. When MNP-SRFB receives the message, MNP-SRF operation is triggered. The MNP-SRF functionality
analyses the MSISDN in the CdPA and identifies the MSISDN as being ported into the network using
information which may be retrieved from an NP database. The MNP-SRF function then popul ates the CdPA
with an HLRB address. After modifying the CdPA, the message is routed to HLRB;

4. HLRB respondsto the ATI by sending back an ATI ack with the requested information;
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B.4.8 Any Time Interrogation for a Ported Number — Direct
Routeing

Figure B.4.8 shows the MNP-SRF operation for routeing an Any_Time_Interrogation message for a ported number
where the interrogating network supports direct routeing.

The message flows for this scenario are based on the use of an SCCP-relay function in the MNP-SRF. If the MNP-SRF
uses a higher-level relay function (e.g. TC-relay), then the response message will go viathe MNP-SRF as shown in
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Figure B.4.8: MNP-SRF operation for routeing an Any_Time_Interrogation message for a ported
number where the interrogating network supports direct routeing

1. ThegsmSCF generatesan Any_Time_Interrogation (ATI) message. The message is routed to the network’s
MNP-SRF;

2. When MNP-SRFB receives the message, MNP-SRF operation istriggered. The MNP-SRF functionality
analyses the MSISDN in the CdPA and identifies the MSISDN as being ported into the network using
information which may be retrieved from an NP database. The MNP-SRF function then popul ates the CdPA
with an HLRB address. After modifying the CdPA, the message is routed to HLRB;

3. HLRB respondsto the ATI by sending back an ATI ack with the requested information;



GSM 03.66 v7.2.0 (1999-11) 47

B.4.9 CCBS where the Busy Subscriber is a Ported Subscriber —
Direct Routeing

Figure B.4.9 shows the MNP-SRF operation for routeing a CCBS Request for a ported number where the interrogating
network supports direct routeing.

The message flows for this scenario are based on the use of an SCCP-relay function in the MNP-SRFs. If the MNP-
SRFs use a higher- IeveI relay functlon (e g. TC-reI ay) then the response mesgage WI|| go viathe MNP-SRF as shown in
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Figure B.4.9: MNP-SRF operation for routeing a CCBS Request for a ported number where the
interrogating network supports direct routeing

The VM SCA receives a | SUP Release message with cause value ‘ subscriber busy’ from VM SCB,;
VLRA/VMSCA sends aRegister CC_Entry to HLRA using the HLRA address as CdPA on SCCP;
The HLRA sends a CCBS Request message to the networks MNP-SRFA;

> w NP

When MNP-SRFA receives the message, MNP-SRF operation is triggered. The MNP-SRF functionality
analyses the MSISDN in the CdPA and identifies the MSISDN as being ported using information which may be
retrieved from an NP database. As the message is non-call related, the MNP-SRF function then populates the
CdPA with either a routeing number or a concatenation of a routeing number and MSISDN. After modifying the
CdPA, the message is routed to MNP-SRFB in the subscription network;
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5. When MNP-SRFB receives the message, MNP-SRF operation istriggered. The MNP-SRF functionality
analyses the MSISDN in the CdPA and identifies the MSISDN as being ported into the network using
information which may be retrieved from an NP database. The MNP-SRF function then popul ates the CdPA
with an HLRB address. After modifying the CdPA, the message is routed to HLRB;

6. HLRB can now respond to HLRA by sending back a CCBS ack message;
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Annex C (normative):
MNP Signalling Relay Function - Call Related Signalling

C.1  Handling of Call Related Signalling

The only call related MAP message affected by MNP is the MAR-MAP
SEND_ROUTEINGROUTING INFORMATION (SRI) message without OR parameter set sent to the HLR.

InaPLMN supporting MNP with direct routeing using signalling relay, all incoming calls and calls originating in the
network for which the called party number is within the ranges owned by any network in the portability elusterdomain,
the gateway M SCswill send an SRI such that it will be handled by the MNP-SRF in that network.

InaPLMN supporting MNP with indirect routeing using signalling relay, all incoming calls and calls originating in the
network for which the called party number is within the range owned by the network, the gateway M SCs will send SRI
such that it will be handled by the MNP-SRF in that network.

The MNP-SRF obtains routeing information from the NP database to identify the subscription network associated with a
particular national MSISDN. The interface between the MNP-SRF and the NP database is considered implementation
dependent and is not detailed further.

From the perspective of the PLMN in which the MNP-SRF resides, the CdPA represents one of:
An own number ported out;

An own number not ported out;

A foreign number ported in;

A foreign number ported to aforeign network;

o > w NP

A foreign number not known to be ported.
Cases 4 and 5 are applicable only for direct routeing.

In case 1, the MNP-SRF may perform one of the following depending on agreements within the number portability
clusterdomain.

a. An SRI responseis sent containing the necessary routeing information to route the call to the subscription
network. Thisis performed by an internal MAP Application Termination Function (MATF) known as the
Number Portability Location Register (NPLR).

b. If indirect routeing of calls with reference to the subscription network is used, the message is relayed to the
MNP-SRF in the subscription network, whose NPLR provides the necessary routeing information in an SRI
response. The use of an NPLR in the subscription network can only be by agreement within the number
portability ehusterdomain.

In cases 2 and 3 the MNP-SRF relays the message to the HLR. Forfurtherdetailsof the signaltingrelay-function;-the
reader-isreferredto-{8)-

In case 4, an SRI response is sent, containing the necessary routeing information to route the call to the subscription
network.

In case 5, an SRI response is sent, containing the necessary routeing information to route the call to the number range
ownerholder network.
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C.2  Functional Requirements of Network Entities

C.2.1 Procedure MNP_SRF_MATF_Call Related

Figure C.2.1.1 shows the procedure MNP_SRF MATF _Call_Related. This procedure handles call-related signalling
messages. It is called from the process MNP_SRF (see clause 4.3).

The check “message has been relayed” identifies all call related signalling messages which are relayed from the number
range ewnerholder network towards the subscription network in the case of Indirect Routeing with reference to
subscription network implementation. These messages only refer to numbers ported into the network.

The check “own number not ported out” identifies all mobile numbers from number ranges allocated to the network the
MNP-SRF/MATF is located in and which are not ported to other networks. In this case the call related message is
relayed to the HLR in the network

The check “foreign number ported in” identifies all mobile numbers from the number ranges not alocated to the
network the MNP-SRF/MATF islocated in and which are served by the network the MNP-SRF/MATF islocated in. In
this case the call related message is relayed to the HLR in the network.

The check “foreign number not known to be ported” identifies all mobile numbers from the number ranges not allocated
to the network the MNP-SRF/MATF is located in and which are also not served by the network the MNP-SRF/MATF is
located in. In this casethe call is sent to the SRF_MATF procedure for handling.

The check “foreign number ported to foreign network” identifies all mobile numbers from the number ranges not
alocated to the network the MNP-SRF/MATF is located in and which are not served by the network the MNP-SRF is
located in and not served by the network the number range is allocated to, i.e. the number is ported between two other
networks. In this case the call related message is sent to the SRF_MATF procedure for handling.

The remaining cases “own number ported out” are mobile numbers allocated to the network the MNP-SRF/MATF is
located in and which are served by other networks, i.e. the number is ported out to another network. In this case the call
is relayed to the MATF in the subscription network if this option is the one used by the operator, or sent to the
SRF_MATF procedure for handling if not.

C.2.2 Process SRI_NPLR
Figure C.2.2 shows the process SRI_NPLR.

The check “unknown subscriber” identifies a subscriber without any associated available information.

If the GMSC is in the database own network then a routeing number is provided to route to the number range
ownerholder network.

If the GMSC is not in the database own network then the enquiry has been routed from the number range ewnerholder
network, so the call should fail.

The database query uses the MSISDN received at the application level in the SRI, rather then the CdPA of the SCCP
level.



GSM 03.66 v7.2.0 (1999-11) 51
Procedure MNP_SRF MATF_Call Related
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SRFfor call related
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Query
Database
ow n number,
not ported out
yes
no -
foreign number,
ported in
yes
no
foreign number,
not know n to be ported
yes
no
foreign number,
ported to other foreign
yes netw ork
no
CdPA :=
HLR address MATF
set: must be ow n number,
terminate ported out
Indirect Routeing w ith Reference
to Subscription Netw ork BPTION
[ no
. - - yes
Indirect Routelr?g w ith oN MATE
to Subscription Netw ork
no | yes
routeing | BCCPerror
MATF error handling
| ]
set: PdPA:= RN set:
terminate + MSISDN terminate

|
X

|
X

|
X

Figure C.2.1.1: Procedure MNP_SRF_MATF_Call_Related
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Procedure MATF

]

perform
TCAP
handlig

this includes passing

the operation (SRI)

to the application

1(1)

Figure C.2.1.2: Procedure MATF




GSM 03.66 v7.2.0 (1999-11)

53
Process SRI_NPLR 1(2)
Process in the NPL
to handle an incoming
SRI
IDLE >
from MAP process
yes
yes
Query
Database
know GSMC in own
SCW network
no
yes
omit routeing no
PTIOI:]E number
yes
no
pointing to subscription | Set: RN Set: Set: RN pointing to number
network (+MSISDN) MSISDN (+MSISDN) range holder network
Set: error
|
SRI ack to MAP process
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Process SRI_NPLR
‘Process in the NPLR. -,
'to handle an incoming ,
'SRI

1(1)

yes
yes
Query
Database
Qf]m\ GSMC in own
bscrib network
criber Jes (
no
yes
omit routeing no
PTIO% number
yes
no
pointing to subscription: Set: RN Set: Set: RN ~ 'pointing to number
network ‘ (+MSISDN) MSISDN (+MSISDN) ‘range owner network
Set: error
-
SRlack | - - ------- f‘toMAPprocess

Figure C.2.2: Process SRI_NPLR
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C.3 Call Scenarios

The notation TT=SRI in diagrams in this section assumes that SRI=CRMNP. The use of other trandation typesis for
further study. The message flows for the following scenarios are based on the use of an SCCP relay function in MNP-
SRF(s). The message flows for the higher level relay functlon (e g. TC reI ay) inM NP SRF are not covered here but the
principle can be found in ©:5B.4.2.

C.3.1 Callto a Non-Ported Number or Number Ported into the
Network

Figure C.3.1 shows the signalling involved for a call to a non-ported number or number ported into the network (see
GSM 03.18 [4]).

CdPA = HLRB address 3

,  CgPA = GMSCB address
i

P

Originating Subscription Network or number .
Network range holder Network if non-ported Visited Network
:/ \ // \\\ ’ \‘l
! ! | |
| i i
; HLRB | | !
! !
! i SRI (MSISDN) i
]
|
|
|
|

1
- ! | SRI ack (MSRN)
| NPDB - "NSRFI( 1) CapA = GMSCB address
| | MATF
| ! | CgPA = HLRB address

SRI (MSISDN)
CdPA = MSISDN, TT=SRI
CgPA = GMSCB address

I
|
|
|
|
|
|
mré\M ((RN+)MSISDN)
|
|

S IAM (MSRN) i
Originating : > () > i
Zgnane ) cmsce——(5) vmMsCB-(e)>| msB| |
/ i
\ 7/ 1
\ S NG 7 N v
Originating Subscription Network or number Visited N y
Network range owner Network if non-ported isited Networ
/’ ___________ N o S //’— ______________________ N
{ ! ;/ \ I \
| : / P ) i :
1 |
| 1 1 | | !
: | | HLRB | | | !
: | | | i !
| | | | | !
- : ! : ! |
! | I SRI (MSISDN) i ] :
! | ' CdPA = HLRB address @ i ! i
! ! ., CgPA = GMSCB address ! ! i
1 1 1 '
i i i .F:“"‘:" sSFel ack (MSRN) i i
]
i i i i NPDB E“""‘VMNP—SRF/ 4 ) CdPA = GMSCB address | |
1 1 MATF ! _ 1 |
: ! ! t ! ! CgPA = HLRB address ! |
: I Do r = |
! ! ! SRI(MSISDN) : i :
! | i CdPA = MSISDN, TT=SRI i ! :
! i i CgPA = GMSCB address i ! :
1 |
| | | | | !
H | 1 1 H 1
| N ! IAM ((RN+)MSISDN) ! IAM (MSRN) 1 i
i1 |Originating| 1 /)1 > D) [ ( :) > |
i Exchange ! I ! GMSCB ! &/ i VMSCB MSB :
| : | / : |
\\ /I \\\ /// \\ /II

Figure C.3.1: Call to a non-ported number
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1. Froman Originating Exchange acall is set up to MSISDN. The call is routed to the subscription network being the
number range ewnerholder network, if the number is non-ported.

2. When GMSCB receivesthe ISUP IAM, it requests routeing information by submitting aMAP SRI to the
MNP_SRF/MATF. The TT on SCCP may be set to ‘SRI’.

3. When the MNP_SRF/MATF receives the message, the MNP_SRF/MATF analyses the MSISDN in the CdPA and
identifies the MSISDN as being non-ported. The MNP_SRF/MATF function then replaces the CdPA by an HLRB
address. After modifying the CdPA, the message is routed to HLRB.

4. When HLRB receivesthe SR, it responds to the GMSCB by sending an SRI ack with an MSRN that identifies the
MSB in the VM SCB;

5. GMSCB usesthe MSRN to route the call to VM SCB.
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C.3.4 Call to a Ported Number — Indirect Routeing

Figure C.3.4 showsthe signalling involved for a call to a ported number viaindirect routeing.
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|
|
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1
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1
1
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CdPA = MSISDN, TT=SRI{(2 CS CdPA = GMSCA address
CgPA = GMSCA address CgPA = MNP_SRF address

IAM ((RN +) MSISDN)

I 1AM (MSISDN)
Originating GMSCA
Exchange C

\
\\
Y

Figure C.3.4: Call to a ported number via indirect routeing

1. Froman Originating Exchange acall is set up to MSISDN. The call is routed to the number range ewnerholder
network;

2. When GMSCA in the number range ewnerholder network receives the ISUP IAM, it requests routeing
information by submitting a MAP SRI to MNP_SRF/MATF. The TT on SCCP may be set to ‘SRI’;

3. When the MNP_SRF/MATF receives the message, it analyses the MSISDN in the CdPA and identifies the
MSISDN as being ported to another network. Asthe message is an SRI message, the MNP_SRF/MATF
responds to the GM SCA by sending an SRI ack witha RN + MSISDN;

4. GMSCA usesthe RN + MSISDN to route the call to GMSCB in the subscription network. Depending on the
interconnect agreement, the RN will be added in the IAM or not.
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C.3.5 Call to a Ported Number — Indirect Routeing with Reference
to Subscription Network

Figure C.3.5 shows the signalling involved for a call to a ported number where indirect routeing with reference to the
subscription network is used.
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Figure C.3.5: National or international originated call to a ported number where indirect routeing with
reference to the subscription network is used

1. Froman Originating Exchange acall is set up to MSISDN. The call is routed to the number range ewnerholder
network;

2. When GMSCA in the number range ewnerholder network receives the ISUP IAM, it requests routeing
information by submitting a MAP SRI to the MNP_SRF/MATF. The TT on SCCP may be set to ‘' SRI’;

3. When MNP_SRF/MATF receives the message, MNP_SRF/MATF operation istriggered. The
MNP_SRF/MATF functionality analyses the MSISDN in the CdPA and identifies the MSISDN as being ported
to another network. Asthe message is a SRI message, the MNP_SRF/MATF function relays the message to the
subscription network by adding a routeing number to the CdPA which information may be retrieved from a
database. After modifying the CdPA, the message is routed to the subscription network;

4. When MNP_SRF/MATF in the subscription network receives the SRI, it responds to the GM SCA in the number
range ewnerholder network by sending a SRI ack with a RN + MSISDN;

5. GMSCA usesthe (RN +) MSISDN to route the call to GMSCB in the subscription network; Depending on the
interconnect agreement, the RN will be added in the IAM or not.
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6. When GMSCB in the subscription network receives the ISUP IAM, it requests routeing information by
submitting a MAP SRI to MNP_SRF/MATF. The TT on SCCP may be set to ‘ SRI’;

7. When MNP_SRF/MATF receives the message, MNP_SRF/MATF operation istriggered. The
MNP_SRF/MATF functionality analyses the MSISDN in the CdPA and identifies the MSISDN as being ported
into the network. The MNP_SRF/MATF function then replaces the CdPA by an HLRB address which
information may be retrieved from a database. After modifying the CdPA, the message is routed to HLRB;

8. When HLRB receivesthe SR, it responds to the GM SCB by sending an SRI ack with an MSRN that identifies
the MSB in the VM SCB;

9. GMSCB usesthe MSRN to route the call to VM SCB.

NOTE: The MNP_SRF/MATF in this scenario has only information about all ported numbers to one subscription
network, except those for which subscription information is held in the subscription networks HLR. In this
scenario the routeing depends always on the number range ewnerholder and the subscription network.

CA4 Information Flows

Figure C.4.1 shows the information flow for a successful delivery of acall to a non-ported number or number ported into
the network. The figure isrelated to figure C.3.1.

L Visited
Originating Network Subscription Network Network
GMSCB MNP_SRFB/MATF HLRB VMSCB
IAM ((RN+)MSISDN)
>
SRI (MSISDN)
CdPA = MSISDN, TT=SRI
SRI (MSISDN)
CdPA = HLRB address
PRN
g
PRN ack (MSRN)
N
SRI ack (MSRN)
IAM (MSRN)
>

Figure C.4.1: Successful delivery of a call to a non-ported subscriber or number ported into the
network
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Figure C.4.2 shows the signalling involved for a call to a ported number via direct routeing where the call is originated
in the subscription network. The figure isrelated to figure C.3.2.

Visited
National Originating Network = Subscription Network Network
VMSCA GMSCA MNP_SRFA/MATF HLRA VMSCB
IAM (MSISDN)
>
SRI (MSISDN)
CdPA = MSISDN, TT=SRI
SRI (MSISDN)
CdPA = HLRA address
PRN
>
PRN ack (MSRN)
SRI ack (MSRN)
IAM (MSRN)
>

Figure C.4.2: Successful delivery of a call to a ported number via direct routeing where the call is
originated in the subscription network
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Figure C.4.3 shows the signalling involved for a national mobile originated call to a ported number via direct routeing.

Thefigureisrelated to figure C.3.3

National Originating Network Subscription Network Visited Network
GMSCA MNP_SRFA/MATF GMSCB MNP _SRFB/MATF HLRB VMSCB
1AM (MSISDN)
—>
SRI (MSISDN)
CdPA = MSISDN, TT=$RI
ISRI ack (RN + MSISDN
]
IAM ((RN +) MSISDN)
P
SRI (MSISDN)
CdPA = MSISDN, TT=$RI
ISRI (MSISDN)
ICdPA = HLRB address
PRN
————P

SRI ack (MSRN)

PRN ack (MSRN)

4—

<

IAM (MSRN)

>

Figure C.4.3: Successful delivery of a national mobile originated call to a ported number via direct
routeing
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Figure C.4.4 shows the signalling involved for a national mobile originated call to a not known to be ported number via
direct routeing. The figure isrelated to figure C.3.3.
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National Originating Network

Number Range Holder Network

Visited Network
GMSCA MNP_SRFA/MATF GMSCB MNP_SRFB/MATF HLRB VMSCB
IAM (MSISDN)
—>
SRI (MSISDN)
CdPA = MSISDN, TT=SRI
Ll
ISRI ack ((RN +) MSISDN)
<
IAM ((RN +) MSISDN)
>
SRI (MSISDN)
CdPA = MSISDN, TT=SRI
L g
ISRI (MSISDN)
ICdPA = HLRB addresp
PRN
L g
PRN ack (MSRN)
>
el
SRI ack (MSRN)
>
-
1AM (MSRN)
L
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National Originating Network Number Range Owner Network Visited Network
GMSCA MNP_SRFA/MATF GMSCB MNP_SRFB/MATF  HLRB VMSCB
1AM (MSISDN)
—>
SRI (MSISDN)
CdPA = MSISDN, TT=$RI
—>
ISRI ack ((RN +) MSISDI\)
<
1AM ((RN +) MSISDN)
>
SRI (MSISDN)
CdPA = MSISDN, TT=$RI

ISRI (MSISDN)

ICdPA = HLRB address

EEEE—

PRN
I—
PRN ack (MSRN)
<
SRI ack (MSRN)
1AM (MSRN)
>

Figure C.4.4: Successful delivery of a national mobile originated call to a not known to be ported
number via direct routeing



GSM 03.66 v7.2.0 (1999-11) 65

Figure C.4.5 shows the signalling involved for a call to a ported number viaindirect routeing. The figure isrelated to
figure C.3.4
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Originating
Network Number Range Holder Network Subg:np“on Network Visited Network
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Originating o
Network Number Range Owner Network &Jbg:npuon Network Visited Network
GMSCA MNP_SRFA/MATF GMSCB MNP_SRFB/MATF HLRB VMSCB
IAM(MSISDN)
———»
SRI (MSISDN)
CdPA = MSISDN, TT=$RI
SRI ack (RN + MSISDN)
«
IAM (RN + MSISDN)
g
SRI (MSISDN)
CdPA = MSISDN, TT=$RI
>
SRI (MSISDN)
CdPA = HLRB address|
Y
PRN
———»
PRN ack (MSRN)
«
SRI ack (MSRN)
IAM (MSRN)
g

Figure C.4.5: Successful delivery of a call to a ported number via indirect routeing
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Figure C.4.6 shows the signalling involved for a call to a ported number where indirect routeing with reference to the
subscription network is used. The figureis related to figure C.3.5.
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Number Range Owner Network
Subscription Network Visited Network
GMSCA MNP_SRFA/MATF GMSCB  MNP_SRFB/MATF HLRB VMSCB
IAM (MSISDN )
SRI (MSISDN)
CdPA = MSISDN, TT=SHI
SRI (MSISDN)
CdPA = RN + MSISDN, TT=SRI
>

SRI afk (RN + MSISDN)

A

IAM (RN + MSISDN)

>

SRI (MSISDN)
CdPA = MSISDN, TT=SHI

SRI (MSISDN)
CdPA = HLRB address
PRN

PRN ack (MSRN)

>
-

SRI ack (MSRN)

<

IAM (MSRN)

g

Figure C.4.6: Successful delivery for a call to a ported number where indirect routeing with reference
to the subscription network is used
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C.6  Handling of MAP to ISUP mapping (informative)

Different configurations can be possible within a portability elusterdomain depending on the versions of MAP and | SUP
protocols being used. The following sections describe possible interworking scenarios.

C.6.1 Mapping direction: ISUP to MAP

The GM SC always constructs the Send Routeing Info message using the MSISDN. If the incoming IAM corresponds to
a ported number the GM SC shall retrieve the MSISDN from the corresponding parameter in the IAM.

C.6.2 Mapping direction: MAP to ISUP

In MAP SRIlack messages from NPLR, MAP versions 1 and 2 only support concatenate addressing for MNP. I
MSISDN parameter is present in the SRlack, this means that separate addressing is used in MAP; thisisonly possible if
MAP version 3 isused. MAP version 3 can also support concatenate addressing. In all cases, when a Routeing Number
isreturned, it isincluded in the MSRN parameter of the SRlack.

Regardless of how MAP is established, the possible mappings of the parametersin ISUP IAM message is one of these 4
options (see also [7]):

«1. CdPN parameter includes only the MSISDN

«2. CdPN parameter includes both RN and MSISDN concatenated

«3. CdPN parameter includes the MSISDN and NRN parameter includes the Routeing Number
4. CdPN parameter includes the Routeing Number and CDN parameter includes the MSISDN

In all cases, the method to transport the routing number in the IAM depends on the interfaces agreed by the operatorsin
the portability ehusterdomain.
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7.2.1.1 Process MT_GMSC

Sheet 1: the variables ACM sent, Answer sent, Network connect sent, Reconnect and Resume call are global data,
accessible to the procedures CCBS MT_GMSC_Check CCBS Possible, CCBS Set Diagnostic For_Release,
Obtain_Routeing_Address, Send ACM _If Required, Send Answer_If Required and

Send_Network_Connect_If Required.

Sheet 1: the variable UUS CF interaction is specific to UUS; it is accessible to all UUS specific proceduresin the
GMSC.

Sheet 1: the procedure MNP_MT_GMSC Set MNP_Parametersis specific to Mobile Number Portability; it is
specified in TS 23.066 [Error! Reference source not found.].

Sheet 1: the procedure OR_Set. ORA_Parametersis specific to Support of Optimal Routeing; it is specified in
GSM 03.79 [Error! Reference source not found.].

Sheet 1: the procedure CAMEL_Set ORA_Parametersis specific to CAMEL; it is specified in GSM 03.78 for
CAMEL Phase 1 [Error! Reference source not found.] and GSM 03.78 for CAMEL Phase 2 [Error! Reference
sour ce not found.].

Sheet 1: the parameters " Reference address’, "OR" and "Own PLMN" are passed to the procedure
Obtain_Routeing_Address only if the GM SC supports Optimal Routeing. The parameter "Destination address” is
returned by the procedure Obtain_Routeing_Address only if the GM SC supports Optimal Routeing of mobile-to-mobile
calls. The Send Routeing Info negative response information element received in the execution of the procedure
Obtain_Routeing_Addressis global data, available to the parent process.

Sheet 1: the suggested mapping from values of the Send Routeing Info negative response information element to values
of the ISUP release cause (see ITU-T Recommendation Q.850 [Error! Reference sour ce not found.]) isshownin
table 1. The mapping used is a matter for the network operator, depending on the telephony signalling system used.

Table 1: Suggested mapping of Send Routeing Info (SRI) negative responses to ISUP release causes

SRI negative response ISUP release cause number ISUP release cause name
Absent subscriber 20 Subscriber absent
Bearer service not provisioned 57 Bearer capability not authorised
Call barred (ODB) 21 Call rejected
Call barred (SS barring) 21 Call rejected
CUG reject (Called party SS 21 Call rejected
interaction violation)
CUG reject (Incoming calls barred 55 Incoming calls barred within CUG
within CUG)
CUG reject (Subscriber not 87 User not member of CUG
member of CUG)
CUG reject (Requested basic 87 User not member of CUG
service violates CUG constraints)
Data missing 111 Protocol error, unspecified
Facility not supported 69 Requested facility not implemented
Forwarding violation 21 Call rejected
Number changed 22 Number changed
System failure 111 Protocol error, unspecified
Teleservice not provisioned 57 Bearer capability not authorised
Unexpected data value 111 Protocol error, unspecified
Unknown subscriber 1 Unallocated (unassigned) number

Sheet 1: it is an operator option whether to send an Address Complete message if the Number Portability Database
returns a routeing number. If the GM SC sends an Address Complete message, it shall include the called party’s status
field of the Backward call indicator set to "no indication".

Sheet 1: the called party address sent in the IAM to the process MT_CF_MSC is the Forwarded-to number received in
the Perform Call Forwarding ack.

Sheet 1: the procedure CAMEL_Store Destination Addressiis specific to CAMEL phase 3; it is specified in TS 23.078
for CAMEL Phase 3 [Error! Reference source not found.].
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Sheet 1: it is an operator option whether to send an Address Complete message if the HLR returns forwarding
information. If the GM SC sends an Address Complete message, it shall include the called party’s status field of the
Backward call indicator set to "no indication".

Sheet 2: the procedures CAMEL_Start TNRy and CAMEL_Stop_TNRYy are specific to CAMEL phase 2; they are
specified in GSM 03.78 for CAMEL Phase 2 [Error! Refer ence sour ce not found.].

Sheet 2, sheet 3: the procedure CAMEL_MT_GMSC_ANSWER is specific to CAMEL; it is specified in GSM 03.78
for CAMEL Phase 1 [Error! Reference source not found.] and GSM 03.78 for CAMEL Phase 2 [Error! Reference
sour ce not found.]. If the GM SC does not support CAMEL, processing continues from the "Pass" exit of the test
"Result".

Sheet 2, sheet 3: the task " Set destination address parameter” is executed only if the GM SC supports Optimal Routeing
of mobile-to-mobile cals.

Sheet 3: the procedure Handle_ COLP_Forwarding_Interaction is specific to COLP.

Sheet 4: the input signal Resume Call Handling and all the subsequent processing on this sheet are specific to Support of
Optimal Routeing, and will occur only if the GM SC supports Optimal Routeing. The procedure OR_Handle RCH is
specified in GSM 03.79 [Error! Reference sour ce not found.].

Sheet 4, sheet 6: the procedure CCBS MT_GMSC_Check CCBS Possible is specific to CCBS; it is specified in
GSM 03.93 [Error! Reference source not found.].

Sheet 5: the input signal TNRy expired and all the subsequent processing are specific to CAMEL phase 2, and will
occur only if the GM SC supports CAMEL phase 2. The procedure CAMEL_MT_GMSC_DISC5 is specified in
GSM 03.78 for CAMEL phase 2 [Error! Reference sour ce not found.].

Sheet 6: the procedures CAMEL_MT_GMSC _DISC3, CAMEL_MT_GMSC_DISC4 and
CAMEL_MT_GMSC_DISCE6 are specific to CAMEL ; they are specified in GSM 03.78 for CAMEL Phase 1 [Error!
Reference source not found.] (CAMEL_MT_GMSC _DISC3) and GSM 03.78 for CAMEL Phase 2 [Error!
Reference source not found.] (CAMEL_MT_GMSC_DISC4 and CAMEL_MT_GMSC_DISCS)..

Sheet 6: the procedure CCBS_Set Diagnostic_For_Release is specific to CCBS; it is specified in GSM 03.93 [Error!
Reference source not found.].

Sheet 5: the procedures CAMEL_MT_GMSC_DISC1 and CAMEL_MT_GMSC_DISC2 are specific to CAMEL ; they
are specified in GSM 03.78 [Error! Reference source not found.]. If the GMSC does not support CAMEL, processing
continues from the "No" exit of the test "Result=CAMEL handling?".

Sheet 6: the processing in the branch beginning with the Int_Release Call input will occur only if the MSC supports
CAMEL.

Sheet 7: the procedure CAMEL_MT_GMSC_DISC1 is specific to CAMEL; it is specified in GSM 03.78 for
CAMEL Phase 1 [Error! Reference source not found.] and GSM 03.78 for CAMEL Phase 2 [Error! Reference
sour ce not found.]. If the GMSC does not support CAMEL, processing continues from the "No" exit of the test
"Result=CAMEL handling?".

Sheet 7: the procedure CAMEL_MT_GMSC_DISC2 is specific to CAMEL; it is specified in GSM 03.78 for
CAMEL Phase 1 [Error! Reference source not found.] and GSM 03.78 for CAMEL Phase 2 [Error! Reference
sour ce not found.]. If the GM SC does not support CAMEL, processing continues from the "Normal handling” exit of
the test "Result?".

Sheet 7: in the upper subtree, the processing in the branch beginning with the Int_Release_Call input will occur only if
the GM SC supports CAMEL.

Sheet 7: after the GM SC has sent an 1AM to the destination VM SC or the forwarded-to exchange (via the process
MT_CF_MSC), it acts asarelay for messages received from the originating exchange and the destination VM SC or the
processMT_CF_MSC. Any message other than Address Complete, Connect, Answer or Release causes no change of
state in the processMT_GMSC.
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7.2.1.2 Procedure Obtain_Routeing_Address

Sheet 1: the procedure MOBILE_NUMBER_PORTABILITY _IN_TQoD is specific to Mobile Number Portability; it is
specified in GSM 03.66 [Error! Reference sour ce not found.].

Sheet 1: the procedure CCBS MT_GMSC_Check CCBS Call is specific to CCBS; it is specified in
GSM 03.93 [Error! Reference source not found.].

Sheet 1: the procedure CLI_MT_GMSC is specific to Enhanced CLI Handling. It is specified in GSM 03.81 [Error!
Reference source not found.].

Sheet 2: the procedure OR_Handle_SRI_Negative Response is specific to Support of Optimal Routeing. It is specified
in GSM 03.79 [Error! Reference source not found.]. If the GM SC does not support Optimal Routeing, processing
continues from the "No" exit of the test "Result=Pass?".

Sheet 2: the test "Error=Unknown subscriber" refers to the negative response value received from the HLR.

Sheet 2: the procedure MOBILE_NUMBER_PORTABILITY _IN_QoHR is specific to Mobile Number Portability; it is
specified in GSM 03.66 [Error! Reference sour ce not found.].

Sheet 3: the procedure CAMEL_MT_GMSC _INIT is specific to CAMEL; it is specified in GSM 03.78 for
CAMEL Phase 1 [Error! Reference source not found.] and GSM 03.78 for CAMEL Phase 2 [Error! Reference
sour ce not found.].

Sheet 3: the procedure CCBS MT_GMSC_Check_CCBS _Indicatorsis specific to CCBS; it is specified in
GSM 03.93 [Error! Reference source not found.].

Sheet 2: the task " Store Forwarding I nterrogation Required indicator” is executed only if the GM SC supports Optimal
Routeing.

Sheet 2: The decision "M SRN contains a Routeing Number" is executed only if the SRF solution for call related MNP is
used. If the SRF solution for call related MNP is not used, processing continues from the "No" exit of the test "M SRN
contains a Routeing Number".

Sheet 3: the procedure MNP_MT_GMSC Check MNP_Indicatorsis specific to Mobile Number Portability; it is
specified in TS 23.066 [Error! Reference sour ce not found.].

Sheet 3: the procedure CAMEL_MT_GMSC_Notify CF is specific to CAMEL phase 2; it is specified in GSM 03.78
for CAMEL Phase 2 [Error! Reference source not found.]. If the GMSC does not support CAMEL, processing
continues from the "Continue" exit of the test "Result".

Sheet 4: the task "BOR:=OR" is executed only if the GM SC supports Optimal Routeing of mobile-to-mobile calls.

Sheet 4: the procedures CCBS MT_GMSC_Remove _Indicators Store FWT is specific to CCBS; it is specified in
GSM 03.93 [Error! Reference source not found.].

Sheet 4: the procedure Route_Permitted is specific to Support of Optimal Routeing. It is specified in
GSM 03.79 [Error! Reference sour ce not found.]. If the GM SC does not support Optimal Routeing, processing
continues from the "True" exit of the test "Route permitted".

Sheet 4: the procedures CAMEL_MT_MSC DISC3 and CAMEL_MT_MSC_DISC4 are specific to CAMEL ; they are
specified in GSM 03.78 for CAMEL Phase 1 [Error! Reference sour ce not found.] and GSM 03.78 for
CAMEL Phase 2 [Error! Reference source not found.] respectively.

Sheet 4: the task "OR:= True" is executed only if the GM SC supports Optimal Routeing of mobile-to-mobile calls.
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Process MT_GMSC MT_GMSC1(7)
Process in the GMSC to Signals to/from the left
handle a mobile-terminat are toffrom the originating exchange;
call request signals to/from the right
are to/from the destination MSC
unless marked otherwise
Initial
Address
. ACM sent:=False
Reconnect:= Answer sent:=False
True Network connect sent:=False
Reconnect:=False
‘ Resume call:=False
UUS CF Interaction:=False
OR_Set_ORA_
Parameters See GSM 03.79
CAMEL_Set_
ORA_Parameters See GSM03.78
Obtain_Routeing_Address
|| (Called party address, Reference address,
OR, Own PLMN, Routeing address,
Destination address, Result)
Yes
Result=
Forward?
Set
cause
Release
Yes Result= Initial Address Initial Address
Ab%sr:jed_’) (Routeing (Routeing To process MT_CF_MSC
y Address) Address)
Release Initial Address CAMEL_Store_
call (Routeing Destination_ || | gee TS 23.078
resources Address) (OA'_\EM;ETS
,False) ||
CAMEL_Store_ | |
Destination Send_ACM_ Send_ACM_ To originating
Address See TS 23.078 If_Required If_Required exchange
(OR, False)
\dle Wait_For_ Wait_For_ Wait_For_
ACM ACM Forward_ACM
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Process MT_GMSC

) Process in the GMSC to O
handle a mobile-terminated~

MT_GMSC1(7)

Signals to/from the left Q
are to/from the originating exchange;)
signals to/from the right

are to/from the destination MSC
unless marked otherwise

Initial Address .
(Routeing - - To process MT_CF_MSC
Address)

CAMEL _Store_ o
Destination_ || _ _gee TS 23.078
Address !

(ORV":alﬁ);,
Send_ACM_ _ ' Tooriginating
If_Required 1 exchange

' call request !
Initial
Address
. ACM sent:=False
Reconnect:= || Answer sent:=False
True Network connect sent:=False
Reconnect:=False
‘ Resume call:=False
UUS CF Interaction:=False
MNP_MT_GMSC_| )
Set_MNP_ - - See TS 23.066
Parameters
OR_Set ORA_ || '
Parameters , See GSM 03.79
CAMEL Set_ || '
ORA_Parameters  See GSM 03.78
Obtain_Routeing_Address
| (Called party address, Reference address,
OR, Own PLMN, Routeing address,
Destination address, Result)
Result=
‘ Fail?
Set
cause
esult=
Release Routeing
umber?
Initial Address
Result= .
Routein
" ( g
Aborted? Address)
Release Initial Address
call (Routeing
resources Address)
CAMEL _Store_ e
Destination_ _ ' SeeTs 23078 Send_ACM_
Address ' : If_Required
(OR, False [
Idle Wait_For_ Wait_For_
ACM ACM

Wait_For_
Forward_ACM

Figure la: Process MT_GMSC (sheet 1)



Error! No text of specified style in document.

Error! No text of specified style in document.

Procedure Obtain_Routeing_Address

) Procedure in a GMSC N

to determine the address 7
"to which a call should be routed

OBILE_NUMBER
PORTABILITY_
IN_TQoD

esult=
Number
orted?

No

ORAL(4)

Procedure Obtain_Routeing_Address
FPAR IN Input address, Reference address;
Own PLMN

IN/OUT Routeing address,

Destination address, OR, Result

CCBS_MT_

GMSC

Check_

CCBS_Call

Reconnect

False

True

CLI_MT

Routeing
address:=

routeing

number

Result:=
Number
ported

Pre-paging
upporte
in GMSC?

Yes

Set Pre-paging
supported

Send
Routeing
Info

Wait_for_
Routeing_

Info

-
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Procedure Obtain_Routeing_Address ORA1(4)
, Procedure in a GMSC N Procedure Obtain_Routeing_Address
to determine the address 0 FPAR IN Input address, Reference address;
"to which a call should be routed Own PLMN
L IN/OUT Routeing address,
Destination address, OR, Result
, OBILE_NUMBER] |
See GSM 03.66 - PORTABILITY_
IN_TQoD
esult= ves
Number
orted?
No
| CCBS_MT_ Routeing
See GSM 03.93 - - GMSC_Check_ address:=
CCBS_Call routeing number
True
Result:=
Reconnect Routeing number
False
' CLI_MT_
See TS 23.081 - GMSC
Pre-paging
upporte
in GMSC?
No Yes
Set Pre-paging
supported
. Send
To HLR - - |Routeing
Info

Wait_for_

Routeing_ 1
Info

Figure 2a: Procedure Obtain_Routeing_Address (sheet 1)
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) Procedure in a GMSC N

to determine the address 7
"to which a call should be routed:

Procedure Obtain_Routeing_Address

Wait_for_

Routeing_
Info

Send

Routeing
Info negative
response

Release

OR_Handle_SRI_

Result:= Negative_Respons¢| - - See TS 23.079

Aborted (Own PLMN)

Result=
Pass?

No

Err

Unknown
\g@ iber?

OBILE_NUMBER
See GSM 0366 - - || PORTARILITY_

ORA2(4)

Signals to/from the left

are to/from the originating exchange;
signals to/from the right

are to/from the HLR

Result:=Pass

IN_QoHR

No ~
esult=

Number
\Qrted?

Yes

Routeing
address:=
routeing number

Result:=

Result:=Fail Number
ported

by
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Procedure Obtain_Routeing_Address ORA2(4)

N Signals to/from the left

to determine the address 1 are to/from the originating exchange;
" to which a call should be routed: Wait for signals to/from the right

Lo - oo oo Routeing_ are to/from the HLR

Info

Send

Release Routeing
Info negative
response

Result:= OR_Handle_SRI_
Aborted Negative_Respons¢| - - See TS 23.079
(Own PLMN)

Result=

Pass?

Result:=Pass

OBILE_NUMBER
PORTABILITY_
IN_QoHR

Routeing
address:=
routeing number

Result:=
Result:=Fail Routeing

number

Figure 2b: Procedure Obtain_Routeing_Address (sheet 2)
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Procedure Obtain_Routeing_Address

) Procedure in a GMSC N
to determine the address 7
"to which a call should be routed:

Wait_for_
Routeing_

Info

Send
Routeing
Info ack

CAMEL_MT_
GMSC_INIT

Result=
MSRN?

CCBS_MT_
GMSC_Check_
CCBS_
Indicators

Store Forwarding

ORA3(4)

Interrogation
Required
indicator
Yes No
Result= MSRN contains
FTN? a Routeing number?|
No Yes
| CAMEL_ Result= Yes Routeing Routeing
See TS 23.078 - - MT_GMSC_ Aborted_’> address:= address:=
Notify_CF ) MSRN MSRN
No
Continue Fail Destination
Result? address:=
VMSC address
Reconnect
Result:= Result:= Ezsr:tlyte: Result:=
Fail Aborted Pass
ported

O &
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Procedure Obtain_Routeing_Address ORA3(4)
_Procedure in a GMSC N
to determine the address !
"to which a call should be routed
Wait_for_
Routeing_
Info
Send .
Routeing S - - - FromHLR
Info ack
CAMEL_MT_ '
GMSC_INIT - -See TS 23.078
Yes
Result=
MSRN?
Yes
CCBS_MT_
GMSC_Check_ || _ _see GSM 03.93
CCBS_ '
Indicators [
Store Forwarding
Interrogation
Required
indicator
Yes No
Result= MSRN contains
FTN? a Routeing number?
No Yes
Yes
See TS 23.078 Wy EHSE Result= e ‘
ee : T _ - Aborted? — GMSC_Check_ || - - See TS 23.066
: Notify_CF MNP_Indicators
No
i Routeing
Continue Fail Yes address =
Result? Result= - MSRN
Fail?
Reconnect
No
- Destination
Result:= Result:= aRdodurLesI:% VMangrgsfi:r:ess
Fail Aborted MSRN
F?oeuslue‘lln:g Result:= Result:=
2 1 number Fail Pass

Figure 2c: Procedure Obtain_Routeing_Address (sheet 3)



Error! No text of specified style in document. 13 Error! No text of specified style in document.

Annex A (informative):
Handling of an IAM at an MSC

An MSC which receives an IAM from an originating exchange may react in three different ways:

- ltactsasatransit exchange, i.e. it relays the IAM to a destination exchange determined by analysis of the called
party address, and thereafter relays other telephony signalling between the originating and destination exchange
until the connection is released. This behaviour is not specific to GSM;

- It actsasaterminating exchange, i.e. it attempts to connect the call to an MS currently registered in the service
area of the MSC;

- ltactsasaGMSC, i.e. it interrogates an HLR for information to route the call. If the HLR returns routeing
information, the M SC uses the routeing information from the HLR to construct an |AM, which it sendsto a
destination exchange determined by analysis of the routeing information from the HLR.

Sheet 1: when the MSC co-ordinating process has decided whether the MSC isto act as aterminating VM SC, a GMSC
or atransit exchange, it forwards the IAM to an idle instance of the appropriate process.

Sheet 2: after the MSC co-ordinating process has sent an |AM to an instance of the processMT_GMSC or ICH_MSC, it
acts as atransparent relay for messages received from the originating exchange and the process instance (denoted by
"offspring"). After the MSC co-ordinating process has relayed a Release message, it returns to the idle state.

Sheet 2: after the MSC co-ordinating process has sent an |AM to a destination exchange, it acts as a transparent relay for
messages received from the originating exchange and the destination exchange. After the M SC co-ordinating process
has relayed a Rel ease message, it returns to the idle state.
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Process MSC_Coord Coord_M1(2)
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To destination
To process ' Initial Initial 'To process Initial '
o - - -determined by
ICH_MSC ' Address Address 'MT_GMSC Address ' "
- - routeing tables
Relay_ Relay_
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Process MSC_Coord Coord_M1(2)

) Process in the MSC to N

handle an incoming IAM ~ IDLE
"and trigger the correct
' application process
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Initial - - originatin
Address sorng 9
exchange
Called party address No
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for this MSC?
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No Incoming IAM was
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number for MNP?
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Recover No
ported number (Ij-eRrngglree’fs
from IAM .
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Internally
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Figure 3a: Process MSC_Coord (sheet 1)
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7.2.1.1 Process MT_GMSC

Sheet 1: the variables ACM sent, Answer sent, Network connect sent, Reconnect and Resume call are global data,
accessible to the procedures CCBS MT_GMSC_Check CCBS Possible, CCBS Set Diagnostic For_Release,
Obtain_Routeing_Address, Send ACM _If Required, Send Answer_If Required and

Send_Network_Connect_If Required.

Sheet 1: the variable UUS CF interaction is specific to UUS; it is accessible to all UUS specific proceduresin the
GMSC.

Sheet 1: the procedure OR_Set. ORA_Parametersis specific to Support of Optimal Routeing; it is specified in
’ GSM 03.79 [Error! Reference sour ce not found.Fel-Hittarintereferenskata:].

Sheet 1: the procedure CAMEL_Set ORA_Parametersis specific to CAMEL; it is specified in GSM 03.78 for
CAMEL Phase 1 [Error! Reference sour ce not found.Fel-Hittar-intereferenskalta:] and GSM 03.78 for
CAMEL Phase 2 [Error! Reference sour ce not found.Fel-Hittarintereferenskalias].

Sheet 1: the parameters " Reference address’, "OR" and "Own PLMN" are passed to the procedure
Obtain_Routeing_Address only if the GM SC supports Optimal Routeing. The parameter "Destination address” is
returned by the procedure Obtain_Routeing_Address only if the GM SC supports Optimal Routeing of mobile-to-mobile
calls. The Send Routeing Info negative response information element received in the execution of the procedure
Obtain_Routeing_Addressis global data, available to the parent process.

Sheet 1: the suggested mapping from values of the Send Routeing Info negative response information element to values
of the ISUP release cause (see ITU-T Recommendation Q.850 [Error! Reference sour ce not found.Fel-Hittar-inte
referenskalla]) is shown in table 1. The mapping used is a matter for the network operator, depending on the telephony
signalling system used.

Table 1: Suggested mapping of Send Routeing Info (SRI) negative responses to ISUP release causes

SRI negative response ISUP release cause number ISUP release cause name
Absent subscriber 20 Subscriber absent
Bearer service not provisioned 57 Bearer capability not authorised
Call barred (ODB) 21 Call rejected
Call barred (SS barring) 21 Call rejected
CUG reject (Called party SS 21 Call rejected
interaction violation)
CUG reject (Incoming calls barred 55 Incoming calls barred within CUG
within CUG)
CUG reject (Subscriber not 87 User not member of CUG
member of CUG)
CUG reject (Requested basic 87 User not member of CUG
service violates CUG constraints)
Data missing 111 Protocol error, unspecified
Facility not supported 69 Requested facility not implemented
Forwarding violation 21 Call rejected
Number changed 22 Number changed
System failure 111 Protocol error, unspecified
Teleservice not provisioned 57 Bearer capability not authorised
Unexpected data value 111 Protocol error, unspecified
Unknown subscriber 1 Unallocated (unassigned) number
| Misrout Il t rted number NOTE

NOTE: If the Diagnostic parameter indicates “NPDB mismatch”, MNP can require a specific ISUP release cause
value, according to National Coding Standard, to indicate “Misrouted call to a ported number”, depending
on national regulations.

Sheet 1: it is an operator option whether to send an Address Complete message if the Number Portability Database
returns a routeing number. If the GM SC sends an Address Complete message, it shall include the called party’s status
field of the Backward call indicator set to "no indication".
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Sheet 1: the called party address sent in the IAM to the processMT_CF_MSC is the Forwarded-to number received in
the Perform Call Forwarding ack.

Sheet 1: the procedure CAMEL_Store Destination_Addressis specific to CAMEL phase 3; it is specified in TS 23.078
for CAMEL Phase 3 [Error! Refer ence sour ce not found.Fel-Hittarirte+eferenskalia).

Sheet 1: it is an operator option whether to send an Address Complete message if the HLR returns forwarding
information. If the GM SC sends an Address Complete message, it shall include the called party’s status field of the
Backward call indicator set to "no indication".

Sheet 2: the procedures CAMEL_Start TNRy and CAMEL_Stop_ TNRy are specific to CAMEL phase 2; they are
specified in GSM 03.78 for CAMEL Phase 2 [Error! Reference sour ce not found.Fell-Hittarintereferenskata:].

Sheet 2, sheet 3: the procedure CAMEL_MT_GMSC_ANSWER is specific to CAMEL; it is specified in GSM 03.78
for CAMEL Phase 1 [Error! Reference sour ce not found.Fel-Hittar-intereferenskatia;] and GSM 03.78 for
CAMEL Phase 2 [Error! Reference sour ce not found.Fel-Hittar-intereferenskata:]. If the GM SC does not support
CAMEL, processing continues from the "Pass" exit of the test "Result".

Sheet 2, sheet 3: the task " Set destination address parameter” is executed only if the GM SC supports Optimal Routeing
of mobile-to-mobile calls.

Sheet 3: the procedure Handle COLP_Forwarding_Interaction is specific to COLP.

Sheet 4: the input signal Resume Call Handling and all the subseguent processing on this sheet are specific to Support of
Optimal Routeing, and will occur only if the GM SC supports Optimal Routeing. The procedure OR_Handle RCH is
specified in GSM 03.79 [Error! Reference sour ce not found.Fell-Hittarintereferenskata:].

Sheet 4, sheet 6: the procedure CCBS MT_GMSC_Check_CCBS Possible is specific to CCBS; it is specified in
GSM 03.93 [Error! Reference sour ce not found.Fel-Hittarintereferenskata].

Sheet 5: the input signal TNRy expired and all the subsequent processing are specific to CAMEL phase 2, and will
occur only if the GM SC supports CAMEL phase 2. The procedure CAMEL_MT_GMSC_DISC5 is specified in
GSM 03.78 for CAMEL phase 2 [Error! Reference sour ce not found.Fel-Hittarthtereferenskatal].

Sheet 6: the procedures CAMEL_MT_GMSC_DISC3, CAMEL_MT_GMSC_DISC4 and
CAMEL_MT_GMSC_DISCS6 are specific to CAMEL; they are specified in GSM 03.78 for CAMEL Phase 1 [Error!
Refer ence sour ce not found.Fel-Hittar-intereferenskata] (CAMEL_MT_GMSC_DISC3) and GSM 03.78 for
CAMEL Phase 2 [Error! Reference sour ce not found.Fel-Hittar-intereferenskata:] (CAMEL_MT_GMSC_DISC4
and CAMEL_MT_GMSC_DISCES)..

Sheet 6: the procedure CCBS_Set_Diagnostic_For_Release is specific to CCBS; it is specified in GSM 03.93 [Error!
Refer ence sour ce not found.Fel-Hittar-intereferenskallasl.

Sheet 5: the procedures CAMEL_MT_GMSC _DISC1 and CAMEL_MT_GMSC_DISC2 are specific to CAMEL; they
are specified in GSM 03.78 [ErrorI Refer ence sour ce not found.Fel-Hittar-intereferenskalla]. If the GMSC does
not support CAMEL, processing continues from the "No" exit of the test "Result=CAMEL handling?'.

Sheet 6: the processing in the branch beginning with the Int_Release Call input will occur only if the MSC supports
CAMEL.

Sheet 7: the procedure CAMEL_MT_GMSC_DISC1 is specific to CAMEL; it is specified in GSM 03.78 for

CAMEL Phase 1 [Error! Reference sour ce not found.FeH-Hittar-inte referenskata:] and GSM 03.78 for

CAMEL Phase 2 [Error! Reference sour ce not found.Fel-Hittar-intereferenskalla:]. If the GM SC does not support
CAMEL, processing continues from the "No" exit of the test "Result=CAMEL handling?".

Sheet 7: the procedure CAMEL_MT_GMSC_DISC2 is specific to CAMEL; it is specified in GSM 03.78 for

CAMEL Phase 1 [Error! Reference sour ce not found.Fel-Hittar-intereferenskalta:] and GSM 03.78 for

CAMEL Phase 2 [E&BWMMW} If the GMSC does not support
CAMEL, processing continues from the "Normal handling” exit of the test "Result?".

Sheet 7: in the upper subtree, the processing in the branch beginning with the Int_Release Call input will occur only if
the GM SC supports CAMEL.
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Sheet 7: after the GMSC has sent an 1AM to the destination VM SC or the forwarded-to exchange (via the process
MT_CF_MSC), it acts asarelay for messages received from the originating exchange and the destination VM SC or the
process MT_CF_MSC. Any message other than Address Complete, Connect, Answer or Release causes no change of
state in the processMT_GMSC.
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2 References

2.1 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.

* A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the
same number.

¢ For this Release 1998 document, referencesto GSM documents are for Release 1998 versions (version 7.x.y).

[1] GSM 01.04: (ETR 350) "Digital cellular telecommunications system (Phase 2+); Abbreviations
and acronyms’.
[2] ETS 300 009 (December 1991): "Integrated Services Digital Network (ISDN); CCITT Signalling

System No. 7 — Signalling Connection Control Part (SCCP) [connectionless services] to support
international interconnection”.

[3] GSM 02.66: "Digital cellular telecommunications system (Phase 2+); Support of Mobile Number
Portability (MNP); Service description. Stage 1".

[4] GSM 03.18: "Digita cellular telecommunications system (Phase 2+); Basic call handling ;
Technical realisation”.

[5] GSM 09.02 (ETS 300 974): "Digital cellular telecommunications system (Phase 2+); Mobile
Application Part (MAP) specification”.

[6] ETS 300 374-1: "Intelligent Network (IN); Intelligent Network Capability Set 1 (CS1); Core
Intelligent Network Application Protocol (INAP); Part 1: protocol specification”.

[7] draft EN 302 097 V1.1.2 (1999-01): "Integrated Services Digital Network (ISDN); Signalling
System No.7; ISDN User Part (ISUP); Enhancements for support of Number Portability (NP)".

ISDN User Part (ISUP verson4f0r the international interface; Part 2: ISDN supplemantar
services [ITU-T Recommendation Q.730 modified]”

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the following definitions apply:

donor network: the subscription network from which a number is ported in the porting process. This may or may not be
the number range ewnerholder network.

interrogating network entity: the entity that submits a non-call related signalling message to interrogate the HLR;

interrogating network: the network in which the interrogating network entity resides;
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mobile number portability: the ability for a mobile subscriber to change GSM subscription network within the same
country whilst retaining their original MSISDN(s).

network operator: a GSM PLMN operator.

non-call related signalling message: al signalling messages where the MSISDN is used to route the message on SCCP
level except MAP SRI without OR parameter set (i.e. SRI_SMS, SRI for SOR, Send IMSI, CCBS Request €tc);

number portability database: an Operational database (used in real time at call set-up) which provides portability

information.

number range ewnerholder network: the network to which the number range containing the ported number has been
allocated.

originating networ k: the network where the calling party is located.

portability elusterdomain: a set of GSM PLMNSs in a country between which MSISDNs may be ported.
portable number: an E.164 number that can be ported between networks in one nation.

ported number: a portable number that has undergone the porting process.

ported subscriber: the subscriber of a ported number.

porting process. a description of the transfer of a number between network operators.

recipient network: the network which receives the number in the porting process. This network becomes the
subscription network when the porting process is complete.

routeing number : the routeing number is the data stored against the ported number in the Number Portability Database.

service key: the Service Key can identify to the entity holding the Number Portability Database that the service logic for
Mobile Number Portability should apply. The Service Key value for Mobile Number Portability is administered in the
MSC, and is passed transparently to the entity holding the Number Portability Database.

service provider: an entity which offers service subscriptions to individual subscribers and contracts with a network
operator to implement services for a specific MSISDN. A service provider may contract with more than one network
operator.

service provider portability: the transfer of numbers between two unique Service Providers.

subscription network: the network with which the customer’s Service Provider has a contract to implement the
customer’s services for a specific MSISDN.

NOTE: Theterm “recipient network” is used during the porting process. The recipient network becomes the
" subscription network” after the completion of the porting process.

3.2 Abbreviations

Abbreviations used in the present document are listed in GSM 01.04 ([1]).

For the purposes of the present document, the following abbreviations apply:

GMSC Gateway MSC

GMSCB The GMSC in HPLMNB

HLR Home Location Register

HPLMNB The subscription network of the B subscriber
IDP Initial Detection Point

IE Information Element

INE Interrogating Network Entity

IF Information Flow
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IPLMN Interrogating PLMN

MATF MAP application Terminating Function
MNP Mobile Number Portability

MNP-SRF Signalling Relay Function for support of MNP
MSA Mobile Station of the A subscriber

MSB Mobile Station of the B subscriber

MSC Mobile service Switching Centre

NPDB Number Portability Database

NPLMN The number range ewnerholder network of the B subscriber
NPLR Number Portability Location Register
OQoD Originating call Query on Digit Analysis
PLMN Public Land Mobile Network

QoHR Query on HLR Release

RN Routing Number

SMS Short Message Service

SOR Support of Optimal Routeing

SRI Send Routeing Information

TQoD Terminating call Query on Digit Analysis
TT Trandation Type

VMSC The Visited MSC

VMSCB The VMSC of the B subscriber

Further GSM related abbreviations are given in GSM 01.04.

4 General

4.1 Overview

Mobile Number Portability (MNP) is the ability for a mobile subscriber to change the GSM subscription network within
a portability elusterdomain whilst retaining her original MSISDN or MSISDNs.

As part of the porting process administrative actions have to be performed by the GSM network operators of the number
range ewnerholder network, donor network, recipient network and, as an option, by operators of other national GSM
networks as follows:

a) if the number range ewnerholder network is identical with the donor network:

Recipient network: add an entry inthe HLR,;
add an entry in the Number Portability Database.
Donor network: add an entry in the Number Portability Database;
delete the entry related to the ported MSISDNs in the HLR.
Other networks in the portability add an entry in the Number Portability Database (if direct
clusterdomain: routeing is used).

b) if the number range ewnerholder network is identical with the recipient network:

Recipient network: add an entry inthe HLR;
delete any entry related to the ported MSISDN in the
Number Portability Database.

Donor network: delete any entry related to the ported MSISDN in the Number
Portability Database;
delete the entry related to the ported MSISDNs in the HLR.

Other networks in the portability delete any entry related to the ported MSISDN in the Number
clusterdomain: Portability Database.
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¢) if the number range ewnerholder network is different from both the recipient and the donor network:

Recipient network: add an entry inthe HLR;
add an entry in the Number Portability Database.
Number range ewnerholder network: update the Number Portability Database
Donor network: delete (or update) the entry in the Number Portability Database;
delete the entry related to the ported MSISDNs in the HLR.
Other networks in the portability update the Number Portability Database (if an entry for the
clusterdomain: ported MSISDN exists).

Note that the order of sequence for the administrative actions to be performed both within a network and by different
network operatorsis significant with respect to prevention of disruption in service to the mobile subscriber and
prevention of looping calls between networks during the porting process.

Termination of a subscription for a ported number resultsin the deletion of any entry in an HLR and NPDB of that
number.

If acall fails because databases are not correctly synchronised, the network entity which detects the inconsistency will
raise an MNP specific alarm to the operation and maintenance subsystem.

The present document does not specify the porting process; it specifies the functionality needed to set-up callsto both
ported and non ported subscribers (Normative Annex A and Normative Annex C) and the functionality needed to relay
non-call related signalling messages to the HLR in the subscription network (Normative Annex B).

4.2 Compatibility

The IAM sent to the subscription network may contain additional routeing information. Within a portability
clusterdomain the method how to convey the Routeing Number in the IAM between 2 PLMNs shall be agreed upon by
the 2 network operators involved (see also [7]).

In general, IN-based and MNP-SRF (call-related) solutions are compatible and may coexist in the same portability
clusterdomain. The only restriction refers to the case where the number range ewnerholder network relays call-related
MAP messages (i.e. SRI for national calls) to the subscription network. If this solution is selected by at least one
network operator within a portability elusterdomain, all the PLMNSs and transit networks affected must fulfil the
following requirements:

1. The SCCP interfaces between networks in a portability ehusterdomain must be agreed. This refers to the SCCP
addressing mechanism being used (e.g. number lengths, natures of address and trandation types for call-related

MAP messages).
For messages which do not cross network boundaries the SCCP addressing mechanism is a choice of the network
operator.

2. The subscription network must be able to generate the SRI ack to allow the onward routeing of the call from the
number range ewnerholder network to the subscription network.

In therest of the possible architectures for MNP, no interworking problems have been identified. In these cases, network
architectures used within one PLMN (e.g. IN, MNP-SRF) are regarded as operator dependent.

In order to avoid loops and incompatibility situations, all the networks within a portability elusterdomain shall use the
same routeing convention either direct routeing, indirect routeing or indirect routeing with reference to the Subscription
network. As an alternative, indirect routeing can interwork successfully with direct routeing if the routeing number is
transferred in the IAM or if dedicated traffic connections are used.

4.3 Common Functionality of the MNP-SRF

In a PLMN which supports mobile number portability, SCCP messages sent to an HLR may be relayed by an MNP-
SRF. Depending on the implemented solution (IN-based or MNP-SRF-based), on the type of message (call-related or
non-call-related) and on the porting status of the called subscriber the MNP-SRF may modify the SCCP called party
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address and route the message to a different HLR or to the subscription network, or terminate the dialogue and response
to the INE.

Figure 1 shows the general steering functionality for SCCP message routeing. It shows the SCCP routeing principle for
mobile number portability within a network.

Note that call related messagesin the IN-based solution are not routed to the MNP-SRF. Therefore Normative Annex A
of the present document does not mention the MNP-SRF.
However, the usage of the IN-based solution for the call-related messages should allow operators to have the routeing of

the non caII rel ated m%&ag% determined in the same database See{-g]—fer—ﬂqedasen-puen-ef—theeeeaesef—theMNP—SR-F

In order to guard against the possibility that the porting datafor an MSISDN is inconsistent between PLMNsin a
porting elusterdomain, the SCCP hop counter may be used to prevent indefinite looping of messages between PLMNSs.
The MNP-SRF would then decrement the SCCP hop counter for every message that is relayed. It should be noted that
the use of the SCCP hop counter requires the use of unsegmented SCCP XUDT messages as defined in ITU-T 1996
SCCP recommendations.




GSM 03.66 v7.2.0 (1999-11) 7

5 Common Architecture for call setup

Figure 3 shows the general architecture of a portability ehusterdomain for routeing of calls. The more detailed
architecture within the networks depends on the chosen solution (IN-based or MNP/SRF-based) and optionsand is
described in Normative Annex A and Normative Annex C of the present document.

The architecture for non-call related signalling is described in Normative Annex B of the present document.
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Figure 3 General architecture of a portability elusterdomain for routeing of calls

The following routeing conventions are identified:

1. Direct Routeing of callsisaPLMN option which allows to route calls directly from the PLMN supporting this
option to the ported subscriber's subscription network.
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2. Indirect Routeing of callsisa PLMN option which allows to route calls from the PLMN supporting this option
‘ via the number range ewnerholder network to the ported subscriber's subscription network.

3. Indirect Routeing of calls with reference to the subscription network isa PLMN option for PLMN operators
having chosen the MNP-SRF solution for call related signalling described in Normative Annex C. If all PLMNs
‘ within a portability elusterdomain support this option, calls are routed from the originating network to the number
range ewnerholder network. The number range ewnerholder network obtains onward routeing information from
the subscription network and routes the call onward to the ported subscriber's subscription network.

The following action in the different networks can be identified:

1. If thecall isoriginated outside the portability elusterdomain, the IAM(1) is received by the number range
ownerholder network.

2a. If the call is originated in another national network and the other national network does not support originating
| call query (i.e. Indirect Routeing of callsis applicable), the IAM(2) isreceived by the number range ewnerhol der
network.

2b. If the call is originated in another national network and the other national network supports originating call query
(i.e. Direct Routeing of callsis applicable), the IAM(7) containing the routeing number is sent to the subscription
network. If the routeing number is not used in the lAM sent from the national originating network to the
subscription network, all transit networks involved are required to look up an NPDB in order to retrieve routeing
information to route the call to the subscription network without looping.

3a. If the call is originated in the subscription network and the subscription network does not support originating call
| query (i.e. Indirect Routeing of callsis applicable), the IAM(3) is received by the number range ewnerhol der
network.

3b. If the call is originated in the subscription network and the subscription network supports originating call query
(i.e. Direct Routeing of callsis applicable), it sends an IAM(8) containing the MSRN to the visited network of
the called subscriber.

3c. If the subscription network receives IAM(6 or 7) containing the routeing number, it sends an IAM(8) containing
the MSRN to the visited network of the called subscriber.

| 4a. If the call isrouted viathe number range ewnerholder network, and the number range ewnerholder network
supports the MNP-SRF/MATF solution with the option '"MATF in subscription network' described in Normative
Annex C of the present document (i.e. Indirect Routeing of calls with reference to the subscription network is
applicable), the number range ewnerholder network sends SRI(4) to the subscription network. The subscription
network returns SRI ack (5) containing the routeing number. The number range ewnerholder network then sends
IAM(6) containing the routeing number to the subscription network. If the routeing number is not used in the

| IAM sent from the number range ewnerholder network to the subscription network, all transit networks involved
arerequired to look up an NPDB in order to retrieve routeing information to route the call to the subscription
network without |ooping.

| 4b. If the call is routed via the number range ewnerholder network, and the number range ewnerholder network
supports the IN solution described in Normative Annex A of the present document or the MNP-SRF/MATF
solution with the option 'MATF inside number range ewnerholder network' described in Normative Annex C of
the present document, the number range ewnerholder network sends |AM(6) containing the routeing number to
the subscription network.
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A.1.2 No NP Query required — Number is not subject for
portability

Figure A.1.2 shows the architecture for a call to a number that is not subject for portability. This can be for several
reasons like for example:

- thenational regulator has stipulated some number series as being non-portable or;

- inaninitial phase only alimited amount of subscribers might port in certain number blocks and some operators
might want to treat the call routeing according to traditional routeing plans without any change.
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Figure A.1.2: Call to a non-ported number, no NP query required
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| 1 Froman Originating Exchange acall is set up to MSISDN. The call is routed to the Number range ewnerhol der
network being the Subscription network;

2 When GMSCB receivesthe ISUP IAM, it requests routeing information by submitting aMAP SRI to the HLRB
including the MSISDN in the request;

The HLRB requests an MSRN from the MSC/V LRB where the mobile subscriber currently is registered;
The MSC/VLRB returns an MSRN back to the HLRB;
The HLRB responds to the GM SCB by sending an SRI ack with an MSRN;

o o1 b~ W

GMSCB uses the MSRN to route the call to VM SCB.

A.1.3 NP Query in Number Range OwnerHolder Network

A.1.3.1 TQoD — Number is not ported

Figure A.1.3.1 shows the architecture for a call where the Originating network has no knowledge whether the MSISDN
| is ported or not and uses the traditional routeing plans for routeing the call to the Number range ewnerholder network
for further routeing decisions.
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Figure A.1.3.1: Call to a non-ported number using TQoD procedure

1. Froman Originating Exchange acall is set up to MSISDN. The call is routed to the Number range ewnerholder
network being the Subscription network;

2. When GMSCB receives the ISUP |AM, it will send a database query to the NPDB as aresult of analysis of the
received MSISDN. The MSISDN isincluded in the query to the NPDB;

3. The NPDB detects that the MSISDN is not ported and responds back to the GM SCB to continue the normal call
setup procedure for MT calls;

4. The GMSCB requests routeing information by submitting a MAP SRI to the HLRB, including the MSISDN in
the request;

5. The HLRB reguests an MSRN from the M SC/VLRB where the mobile subscriber owning the MSISDN
currently is registered;

6. The MSC/VLRB returns an MSRN back to the HLRB;
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7. TheHLRB respondsto the GMSCB by sending an SRI ack with an MSRN;
8. GMSCB usesthe MSRN to route the call to VM SCB.

‘ Note that the NPDB may be outside the number range ewnerholder network if a shared NPDB is used.

A.1.3.2 TQoD — Number is ported

Figure A.1.3.2 shows the architecture for a call where the Originating network has no knowledge whether the MSISDN
is ported or not and uses the traditional routeing plans for routeing the call to the Number range ewnerholder network
for further routeing decisions.
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Figure A.1.3.2: Call to a ported number using TQoD procedure

| 1 Froman Originating Exchange acall is set up to MSISDN. The call is routed to the Number range ewnerholder
network;
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2 When GMSCA receivesthe ISUP IAM, it will send a database query, including the MSISDN, to the NPDB as a
result of analysis of the received MSISDN,;

3 The NPDB detects that the MSISDN is ported and responds back to the GMSCA with a Routeing Number
pointing out the Subscription network;

4 Thecal isrouted to the Subscription network based on the Routeing Number carried in ISUP IAM message;
also the MSISDN isincluded in IAM.

5 The GMSCB requests routeing information by submitting a MAP SRI to the HLRB, including the MSISDN in
the request. The capability to route messages to the correct HLR is required.

The HLRB requests an MSRN from the M SC/VLRB where the mobile subscriber currently is registered;
The MSC/VLRB returns an MSRN back to the HLRB;
The HLRB responds to the GMSCB by sending an SRI ack with an MSRN;

© 00 ~N o

GMSCB uses the MSRN to route the call to VM SCB.

‘ Note that the NPDB may be outside the number range ewnerholder network if a shared NPDB is used.

A.1.3.3 QoHR — Number is ported

Figure A.1.3.3 shows the architecture for a call where the Originating network has no knowledge whether the MSISDN
| is ported or not and uses the traditional routeing plans for routeing the call to the Number range ewnerholder network
for further routeing decisions.
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Figure A.1.3.3: Call to a ported number using QoHR procedure

1. Froman Originating Exchange acall is set up to MSISDN. The cal is routed to the number range ewnerholder
network;

2. When GMSCA receivesthe ISUP 1AM, it requests routeing information by submitting aMAP SRI to the HLRA
including the MSISDN in the request;

3. TheHLRA returnsaMAP SRI ack with an “Unknown Subscriber” error since no record was found for the
subscriber inthe HLRA;

4. When GMSCA receives the error indication form the HLRA, this will trigger the sending of a database query to
the NPDB, including the MSISDN in the query;

5. The NPDB detects that the MSISDN is ported and responds back to the GM SCA with a Routeing Number
pointing out the Subscription network;

6. Thecall isrouted to the Subscription network based on the Routeing Number carried in ISUP IAM message;
also the MSISDN isincluded in IAM.
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7. The GMSCB requests routeing information by submitting aMAP SRI to the HLRB, including the MSISDN in
the request. The capability to route messagesto the correct HLR is required.
8. TheHLRB requests an MSRN from the MSC/VLRB where the mobile subscriber currently is registered;
9. The MSC/VLRB returnsan MSRN back to the HLRB;
10. The HLRB responds to the GMSCB by sending an SRI ack with an MSRN;
11. GMSCB usesthe MSRN to route the call to VM SCB.

Note that the NPDB may be outside the number range ewnerholder network if a shared NPDB is used.

A.1.4 NP Query in Originating Network

A.1.4.1 OQoD — Number is not ported

Figure A.1.4.1 shows the architecture for a call where already the Originating network has the knowledge whether the
MSISDN is ported or not and can route the call directly to the Subscription network that in this case is the same as the
Number range ewnerholder network.
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Figure A.1.4.1: Call to a non-ported number using OQoD procedure

1 Acdlisinitiated by Mobile Subscriber A towards Mobile Subscriber B, using MSISDN of the called
subscriber;

2 When VMSCA receives the call setup indication, it will send a database query to the NPDB as a result of
analysis of the received MSISDN, including the MSISDN in the query;

3 The NPDB detects that the MSISDN is not ported and responds back to the VM SCA to continue the normal call
setup procedure for MO calls. Depending on database configuration option, the NPDB could either return a
Routeing Number on not ported calls, as done for ported calls, or the call is further routed using the MSISDN
number only towards the Number range ewnerholder network;

4 Thecal isrouted to the Number range ewnerhol der/Subscription network based on the MSISDN or Routeing
Number carried in ISUP [AM message;
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5 The GMSCB requests routeing information by submitting aMAP SRI to the HLRB, including the MSISDN in
the request;
The HLRB requests an MSRN from the MSC/VLRB where the mobile subscriber currently is registered;
The MSC/VLRB returns an MSRN back to the HLRB;

The HLRB responds to the GMSCB by sending an SRI ack with an MSRN;

© 00 N O

GMSCB uses the MSRN to route the call to VM SCB.

Note that the NPDB may be outside the national originating network if a shared NPDB is used.

A.1.4.2 OQoD — Number is ported

Figure A.1.4.2 shows the architecture for a call where already the Originating network has the knowledge that the
MSISDN is ported and can route the call directly to the Subscription network without involving the Number range
ownerholder network.

National

Subscription network =
Originating network P Visited network

iy e ———————————

@_» VMSCA

(2)
~ VLRB

}
|
|
i
|
|
p| GMSCB _.—@_L; VMSCB/
|
|
I
\

[ S [P ————— e~

Figure A.1.4.2: Call to a ported number using OQoD procedure

1 Acdlisinitiated by Maobile Subscriber A towards Mobile Subscriber B, using MSISDN of the called
subscriber;

2  When VMSCA receives the call setup indication, it will send a database query to the NPDB as aresult of
analysis of the received MSISDN including the MSISDN in the query;

3 The NPDB detects that the MSISDN is ported and responds back to the VM SCA with a Routeing Number
pointing out the Subscription network;

4 Thecadl isrouted to the Subscription network based on the Routeing Number carried in ISUP IAM message;
also the MSISDN isincluded in IAM.

5 The GMSCB requests routeing information by submitting aMAP SRI to the HLRB, including the MSISDN in
the request. The capability to route messagesto the correct HLR is required.

6 TheHLRB requests an MSRN from the MSC/VLRB where the mobile subscriber currently is registered;
7 The MSC/VLRB returnsan MSRN back to the HLRB;

8 TheHLRB respondsto the GMSCB by sending an SRI ack with an MSRN;
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9 GMSCB usesthe MSRN to route the call to VM SCB.

Note that the NPDB may be outside the national originating network if a shared NPDB is used.
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A.2

Information flows

In the following figures the NPDB is shown as belonging to the number range ewnerholder network or to the national
originating network. However, the NPDB may be shared within one portability ehusterdomain i.e. nation-wide.

Figure A.2.1 shows the information flow for successful QoHR.
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Figure A.2.2 shows the information flow for unsuccessful QoHR (misdialled unallocated number).
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Figure A.2.3 shows the information flow for successful TQoD.
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Figure A.2.4 shows the information flow for unsuccessful TQoD (number not ported).
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Figure A.2.5 shows the information flow for successful OQoD (humber ported ).
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Figure A.2.6 shows the information flow for unsuccessful OQoD (number not ported in).
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Annex B (normative):
Handling of Non-Call Related Signalling

B.1  Handling of Non-call Related Signalling

B.1.1 Routeing Conventions

Figure B.1.1 illustrates the routeing of non-call related signalling messages between networks in a number portability
environment.
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Figure B.1.1: Routeing of non-call related signalling messages in a number portability environment

If anon-call related signalling message is originated outside the portability ehusterdomain, this message (1) is received
by the number range ewnerholder network. The number range ewnerholder network routes the message (5) onward to
the subscription network.

If anon-call related signalling message is originated in a network inside the portability elusterdomain and this network
supports direct routeing, this message (3) is routed to the subscription network.

If anon-call related signalling message is originated in a network inside the portability ehusterdomain and this network
does not support direct routeing, the message (2, 4) is routed to the number range ewnerholder network. The number
range ewnerholder network routes the message (5) onward to the subscription network. Thisisreferred to asindirect
routeing.

B.1.2 Network Architecture

In a PLMN which supports MNP, non-call related signalling messages as mentioned in section B.1.1 are relayed by an
MNP-Signalling Relay Function (MNP-SRF). The MNP-SRF provides re-routeing capability for signalling messages
addressed using the MSISDN. The MNP-SRF obtains routeing information from the NP database to identify the
subscription network associated with a particular national MSISDN. The interface between the MNP-SRF and the NP

From the perspective of the PLMN in which the MNP-SRF resides, the MSISDN in the CdPA represents either:

1
2
3
4
5

An own number ported out;

An own number not ported out;

A foreign number ported in;

A foreign number ported to aforeign network;

A foreign number not known to be ported.

When a PLMN supports direct routeing (clause B.1.1), all non-call related signalling messages where the MSISDN in
| the CdPA belongs to a number range owned by a PLMN in the portability elusterdomain and all non-call related
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signalling messages which are relayed towards the network, are routed to the PLMN’s MNP-SRF for treatment.
In case 2 and 3 the MNP-SRF relays the message to the HLR.
In case 1, 4 and 5 the MNP-SRF relays the message to subscription network.

When a PLMN does not support direct routeing, only non-call related signalling messages where the MSISDN in the
CdPA belongs to a number range owned by the PLMN itself and all non-call related signalling messages which are
relayed towards the network are routed to the PLMN’s MNP-SRF for treatment. All other messages are routed to the
number range ewnerholder network.

For this routeing convention, only cases 1, 2 and 3 are applicable:
In case 2 and 3 the MNP-SRF relays the message to the HLR.

In case 1 the MNP-SRF relays the message to the subscription network.
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B.2  Signalling Scenarios

B.2.1 Non-call Related Signalling Message for a Non-ported
Number — Indirect Routeing

Figure B.2.1 shows the MNP-SRF operation for routeing a non-call related signalling message for a non-ported number
where the interrogating network is inside the portability elusterdomain and indirect routeing is used or the interrogating
network is outside the portability elusterdomain.

Interrogating Number Range Holder Network Interrogating Number Range Owner Network
Network = Subscription Network Network = Subscription Network

MNP i
SRFB

MNP |
SRFB ! |

INE INE

'
SCCP CdPA = MSISDN, TT=b )

\,
.

Yy ~ —

____________________________

Figure B.2.1: MNP-SRF operation for routeing a non-call related signalling message for a non-ported
number where the interrogating network is inside the portability elusterdomain and indirect routeing
is used or the interrogating network is outside the portability elusterdomain.

1 Notethat the TT may have a different value, e.g. TT=17 in the case of CCBS Requests.

The Interrogating Network Entity (INE) submits a non-call related signalling message. When MNP-SRFB receives the
message, MNP-SRF operation is triggered. The MNP-SRF functionality analyses the MSISDN in the CdPA and
identifies the MSISDN as being non-ported using information which may be retrieved from an NP database. The MNP-
SRF function then reroutes the message to HLRB.
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B.2.2 Non-call Related Signalling Message for a Ported or Non-
ported Number — Direct Routeing

Figure B.2.2 shows the MNP-SRF operation for routeing a non-call related signalling message for a ported or non-
ported number where the interrogating network supports direct routeing. If the interrogating network is the subscription
network, MNP-SRFA and MNP-SRFB coincide, i.e. the signalling message passes the MNP-SRF only once.
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Figure B.2.2: MNP-SRF operation for routeing a non-call related signalling message for a ported or
non-ported number where the interrogating network supports direct routeing.

1 Notethat the TT may have a different value, e.g. TT=17 in the case of CCBS Requests.

2 The cdPA may have different values in the GT address and the nature of address fields.

The Interrogating Network Entity (INE) submits a non-call related signalling message. When MNP-SRFA receives the
message, MNP-SRF operation is triggered. The MNP-SRF functionality analyses the MSISDN in the CdPA and
identifies the subscription network using information which may be retrieved from an NP database. The MNP-SRF
function then modifies the CdPA according to the rules agreed for the portability ehusterdomain and routes the message
to MNP-SRFB in the subscription network.

When MNP-SRFB receives the message, MNP-SRF operation is triggered. The MNP-SRF functionality analyses the
MSISDN in the CdPA and identifies the MSISDN as being ported into the network using information which may be
retrieved from an NP database. The MNP-SRF function then re-routes the message to HLRB.
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B.2.3 Non-call Related Signalling Message for a Ported Number —
Indirect Routeing

| Figure B.2.3 shows the MNP-SRF operation for indirectly routeing (i.e. viathe number range ewnerholder network) a
non-call related signalling message for a ported subscriber.
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Figure B.2.3: MNP-SRF operation for indirectly routeing (i.e. via the number range ewnerholder

network) a non-call related signalling message for a ported subscriber.

1 Notethat the TT may have a different value, e.g. TT=17 in the case of CCBS Requests.

2 The cdPA may have different values in the GT address and the nature of address fields.

The Interrogating Network Entity (INE) submits a non-call related signalling message. This message is routed on
‘ MSISDN global title to MNP-SRFA in the number range ewnerholder network.

When MNP-SRFA receives the message, MNP-SRF operation is triggered. The MNP-SRF functionality analyses the
MSISDN in the CdPA and identifies the subscription network using information which may be retrieved from an NP
database. The MNP-SRF function then modifies the CdPA according to the rules agreed for the portability

‘ chlusterdomain and routes the message to MNP-SRFB in the subscription network.

When MNP-SRFB receives the message, MNP-SRF operation is triggered. The MNP-SRF functionality analyses the
MSISDN in the CdPA and identifies the MSISDN as being ported into the network using information which may be
retrieved from an NP database. The MNP-SRF function then reroutes the message to HLRB.
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B.3  Functional Requirements of Network Entities

B.3.1 Procedure MNP_SRF Non_Call Related

Figure B.3.1 shows the procedure MNP_SRF_Non_Call_Related. This procedure handles non-call related signalling
messages. It is called from the process MNP_SRF (see chapter 4.3).

The check “CdPA contains own number ported out?’ identifies all mobile numbers from number ranges allocated to the
network the MNP-SRF is located in and which are ported to other networks. In this case the message is relayed to the
subscription network.

The check “CdPA contains own humber not ported out?’ identifies all mobile numbers from the number ranges
alocated to the network the MNP-SRF islocated in and which are till served by the network the MNP-SRF is located
in, i.e. the numbers are not ported out. In this case the message is relayed to the HLR in the network.

The check “CdPA contains foreign number ported in?” identifies all mobile numbers from the number ranges not
alocated to the network the MNP-SRF is located in and which are served by the network the MNP-SRF islocated in,
i.e. the numbers are ported in. In this case the message is relayed to the HLR in the network.

The check “CdPA contains foreign number ported to a foreign network?’ identifies all mobile numbers from the number
ranges not allocated to the network the MNP-SRF is located in and which are not served by the MNP-SRF islocated in
and not served by the network the number range is allocated to, i.e. the numbers are ported to a foreign network. In this
case the message is relayed to the subscription network.

The remaining numbers “ CdPA contains number not known to be ported ?” are mobile numbers from the number ranges
not allocated to the network the MNP-SRF is located in and which are also not served by the network the MNP-SRF is
located in. In this case the message is relayed to the number range ewnerholder network.
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Procedure MNP_SRF_Non_Call_Related
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Figure B.3.1: Procedure MNP_SRF_Non_Call_Related
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B.4.2 Delivery of SMS to a Non-ported Number - Direct Routeing
— MNP-SRF acts as Higher-level Relay

Figure B.4.2 shows the MNP-SRF operation for delivering an SMS message to a non-ported number where the
SRI_for_SM message is submitted by a national interrogating network. For further details of the higher level relay
function (e.g. TC rel the reader is referred to [8].

National Interrogating Network

= Subscription Network Visited Network

N
\

HLRB

SRI_for_SM (MSISDN) SRI_for_SM ack (VMSCB address)
CdPA = HLRB address (4) cdPA = MNP-SRFB address
CgPA = MNP-SRFB address CgPA = HLRB address

|
i
MNP E
SRFB !
i
SRI_for_SM (MSISDN) SRI_for_SM ack (VMSCB address)
CdPA = MSISDN, TT=0 CdPA = SMS-GMSCA address
CgPA = SMS-GMSCA address CgPA = MNP-SRFB address
|
i
SMS- ! 2\
SMSC | GMSCA 6 » VMSCB -@-> MSB
Forward_SM ! Forward_SM (VMSCB address)
(MSISDN) )

Figure B.4.2: SRF operation for delivering an SMS message to a non-ported number where the
SRI_for_SM message is submitted by a national interrogating network

1. The SMSC forwards a SM to the SMS-GM SC via a proprietary interface;

2. The SMS-GMSC generates a routeing enquiry for SM delivery. The MAP SRI_for_SM message is routed to the
network’s MNP-SRF;

3. When MNP-SRFB receives the message it terminates the TCAP dialogue and an MNP-SRF operation is
triggered. The MNP-SRF functionality analyses the MSISDN in the TCAP portion of the mesage and identifies
the MSISDN as being non-ported using information which may be retrieved from an NP database. The MNP-
SRF function then initiates a new dialogue and routes the message to HLRB;

4. HLRB responds to the routeing enquiry by sending back an SRI_for_SM ack with the address of the VM SC;

5. MNP-SRFB respondsto the routeing enquiry by sending back an SRI_for_SM ack with the address of the
VMSC to the SMS-GMSCA

6. The SMS-GMSC can now deliver the message to the VM SCB using a Forward_SM S message.
7. VMSCB further delivers the message to MSB.
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B.4.3 Delivery of SMS to a Ported Number — Indirect Routeing

Figure B.4.3 shows the MNP-SRF operation for delivering an SM S message to a ported number where the interrogating
network does not support direct routeing.

The message flows for this scenario are based on the use of an SCCP-relay function in the MNP-SRF(s). If the MNP-
SRF(s) use(s) a higher-level relay functlon (e g. TC-rel ay) then the response m%&age will go viathe MNP-SRF as
shownin B.4.2. i ! :

Number Range Subscription
Holder Network Network

(Inter-)national Interrogating Network

__________________

SRI_for_SM ack (VMSCB address)
CdPA = SMS-GMSCA address
CgPA = HLRB addres:

0
|
|
|
|
|
|
|
|
!

I
-
)
w

1
1
|
1
|
1
|
!
i E;I for_SM (MSISDN)
1 1 CdPA = HLRB address
i SRI_for_SM (MSISDN) 1
/ | SR for s SN | CgPA = SMS-GMSCA address
= G

{ CgPA = SMS-GMSCA address ! :
MNP i (3) t,| MNP i ‘
SRFB’ [ ! Nt ! | SRFB | ! i
|
; i ! !
N S P M , :
|
SRI_for_SMS (MSISDN) |
A4 CdPA = MSISDN, TT=0 '
SMS CgPA = SMS-GMSCA address !
SMSC +——(D—gusca (6) | VMSCB (7)-» MSB
Forward_SM Forward_SM (VMSCB address) i
(MSISDN) | .\\
Number Range Subscription
(Inter-)national Interrogating Network Owner Network Network Visited Network
/5 N \‘ cTTTTTTTTTTE \ Il’— ______________________
SRI_for_SM ack NMSCB address) A

CdPA = SMS-GMSCA address

CgPA = HLRB adW HLRB

SRI_for_SM (MSISDN) dPA = HLRB address

CdPA = RN (+MSISDN) CgPA = SMS-GMSCA address

MNP
SRFB

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

i

1

| MNP /é\
| SRFB’ &/
1
1
1
1
1
1
1
1
1
1
1
1
|
i
1
1
I
!

[}
1
1
]
1
1
1
]
i
1 SRI_for_SM (MSISDN)
i c
1
:
0
1
]
1
1
1
]
1

________________________

SRI_for_SMS (MSISDN)
CdPA = MSISDN, TT=0
CgPA = SMS-GMSCA address

(6)
Forward_SM (VMSCB address)

SMS-

SMSC 1 GMSCA

VMSCB : > MSB

Y

Forward_SM
(MSISDN)

______________

Figure B.4.3: SRF operation for delivering an SMS message to a ported number where the
interrogating network does not support direct routeing

1. The SMSC forwards a SM to the SMS-GM SC via a proprietary interface;

2. The SMS-GMSC generates a routeing enquiry for SM delivery. The MAP SRI_for_SM message is routed to the
number range ewnerholder network’s MNP-SRF;

3. When MNP-SRFB’ receives the message, MNP-SRF operation is triggered. The MNP-SRF functionality
analyses the MSISDN in the CdPA and identifies the MSISDN as being ported using information which may be
retrieved from an NP database. Asthe message is non-call related, the MNP-SRF function then populates the
CdPA with either a routeing number or a concatenation of a routeing number and MSISDN. After modifying the
CdPA, the message is routed to MNP-SRFB in the subscription network;

4. When MNP-SRFB receives the message, MNP-SRF operation is triggered. The MNP-SRF functionality
analyses the MSISDN in the CdPA and identifies the MSISDN as being ported into the network using
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information which may be retrieved from an NP database. The MNP-SRF function then populates the CdPA
with an HLRB address. After modifying the CdPA, the message is routed to HLRB;

5. HLRB responds to the routeing enquiry by sending back an SRI_for_SM ack with the address of the VM SC;
6. The SMS-GMSC can now deliver the message to the VM SCB using a Forward_SM S message.

7. VMSCB further delivers the message to MSB.
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B.4.4 Delivery of SMS to a Ported Number — Direct Routeing

Figure B.4.4 shows the MNP-SRF operation for delivering an SM S message to a ported number where the interrogating
network supports direct routeing.

The message flows for this scenario are based on the use of an SCCP-relay function in the MNP-SRFs. If the MNP-
SRFs use a higher-level relay function (e.g. TC-relay), then the response message will go viathe MNP-SRF as shown in
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Figure B.4.4: SRF operation for delivering an SMS message to a ported number where the
interrogating network supports direct routeing

1. The SMSC forwards a SM to the SMS-GM SC via a proprietary interface;

2. The SMS-GMSC generates a routeing enquiry for SM delivery. The MAP SRI_for_SM message is routed to the
network’s MNP-SRF;

3. When MNP-SRFA receives the message, MNP-SRF operation is triggered. The MNP-SRF functionality
analyses the MSISDN in the CdPA and identifies the MSISDN as being ported using information which may be
retrieved from an NP database. As the message is non-call related, the MNP-SRF function then populates the
CdPA with either a routeing number or a concatenation of a routeing number and MSISDN. After modifying the
CdPA, the message is routed to MNP-SRFB in the subscription network;

4. When MNP-SRFB receives the message, MNP-SRF operation is triggered. The MNP-SRF functionality
analyses the MSISDN in the CdPA and identifies the MSISDN as being ported into the network using
information which may be retrieved from an NP database. The MNP-SRF function then popul ates the CdPA
with an HLRB address. After modifying the CdPA, the message is routed to HLRB;

5. HLRB responds to the routeing enquiry by sending back an SRI_for_SM ack with the address of the VM SC;
6. The SMS-GMSC can now deliver the message to the VM SCB using a Forward_SM S message.
7. VMSCB further delivers the message to MSB.
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B.4.5 International SOR for a Non-ported Number

Figure B.4.5 shows the MNP-SRF operation for optimally routeing an international call to a non-ported number.

The message flows for this scenario are based on the use of an SCCP-relay function in the MNP-SRF. If the MNP-SRF
uses a higher-level relay function (e.g. TC-relay), then the response message will go viathe MNP-SRF as shown in
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Figure B.4.5: SRF operation for optimally routeing an international call to a non-ported number

1. MSA originatesacall to MSISDN;
2. VMSCA routes the call to the originating network’s GMSCA;

3. When GMSCA receives the ISUP |AM, it requests routeing information by submitting a MAP SRI with SOR
parameter set to the number range ewnerholder network of the dialled MSISDN. Within the number range
ownerholder network, the message is routed to the network’ s MNP-SRF;

4. When MNP-SRFB receives the message, MNP-SRF operation is triggered. The MNP-SRF functionality
analyses the MSISDN in the CdPA and identifies the MSISDN as being non-ported using information which
may be retrieved from an NP database. The MNP-SRF function then populates the CdPA with an HLRB
address. After modifying the CdPA, the message is routed to HLRB;

5. When HLRB receivesthe SR, it responds to the GMSCA by sending back an SRI ack with a MSRN;
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6. GMSCA usesthe MSRN to route the call to VM SCB;
7. VMSCB further establishes atraffic channel to MSB.
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B.4.6 SOR for a Ported Number — Indirect Routeing

Figure B.4.6 shows the MNP-SRF operation for optimally routeing a call (using SOR) to a ported number where the

interrogating network does not support direct routeing.

The message flows for this scenario are based on the use of an SCCP-relay function in the MNP-SRFs. If the MNP-

SRFs use a higher-level relay function (e.g. TC-relay)
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Figure B.4.6: MNP-SRF operation for optimally routeing a call (using SOR) to a ported number where

the interrogating network does not support direct routeing

1. MSA originatesacall to MSISDN;

2. VMSCA routes the call to the network’s GMSCA;

3. When GMSCA receives the ISUP |AM, it requests routeing information by submitting a MAP SRI with SOR
parameter set to the number range ewnerholder network of the dialled MSISDN. Within the number range

ownerholder network, the message is routed to the network’ s MNP-SRF;

4. When MNP-SRFB’ receives the message, MNP-SRF operation is triggered. The MNP-SRF functionality
analyses the MSISDN in the CdPA and identifies the MSISDN as being ported using information which may be
retrieved from an NP database. As the message is non-call related, the MNP-SRF function then populates the
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CdPA with either a routeing number or a concatenation of a routeing number and MSISDN. After modifying the
CdPA, the message is routed to MNP-SRFB in the subscription network;

5. When MNP-SRFB receives the message, MNP-SRF operation is triggered. The MNP-SRF functionality
analyses the MSISDN in the CdPA and identifies the MSISDN as being ported into the network using
information which may be retrieved from an NP database. The MNP-SRF function then popul ates the CdPA
with an HLRB address. After modifying the CdPA, the message is routed to HLRB;

6. When HLRB receivesthe SR, it responds to the GMSCA by sending back an SRI ack with a MSRN;
7. GMSCA usesthe MSRN to route the call to VM SCB;
8. VMSCB further establishes a traffic channel to MSB.
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B.4.7 Any Time Interrogation for a Ported Number — Indirect
Routeing

Figure B.4.7 shows the MNP-SRF operation for routeing an Any_Time_Interrogation message for a ported number
where the interrogating network does not support direct routeing.

The message flows for this scenario are based on the use of an SCCP-relay function in the MNP-SRFs. If the MNP-
SRFs use a higher- IeveI relay functlon (e g. TC-reI ay) then the response meswge WI|| go viathe MNP-SRF as shown in
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Figure B.4.7: MNP-SRF operation for routeing an Any_Time_Interrogation message for a ported
number where the interrogating network does not support direct routeing

1. ThegsmSCF generatesan Any_Time_Interrogation (ATI) message. The message is routed to the number range
ownerhalder network’s MNP-SRF;

2. When MNP-SRFB’ receives the message, MNP-SRF operation is triggered. The MNP-SRF functionality
analyses the MSISDN in the CdPA and identifies the MSISDN as being ported using information which may be
retrieved from an NP database. Asthe message is non-call related, the MNP-SRF function then populates the
CdPA with either a routeing number or a concatenation of a routeing number and MSISDN. After modifying the
CdPA, the message is routed to MNP-SRFB in the subscription network;
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3. When MNP-SRFB receives the message, MNP-SRF operation is triggered. The MNP-SRF functionality
analyses the MSISDN in the CdPA and identifies the MSISDN as being ported into the network using
information which may be retrieved from an NP database. The MNP-SRF function then popul ates the CdPA
with an HLRB address. After modifying the CdPA, the message is routed to HLRB;

4. HLRB respondsto the ATI by sending back an ATI ack with the requested information;
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B.4.8 Any Time Interrogation for a Ported Number — Direct
Routeing

Figure B.4.8 shows the MNP-SRF operation for routeing an Any_Time_Interrogation message for a ported number
where the interrogating network supports direct routeing.

The message flows for this scenario are based on the use of an SCCP-relay function in the MNP-SRF. If the MNP-SRF
uses a higher-level relay function (e.g. TC-relay), then the response message will go viathe MNP-SRF as shown in
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Figure B.4.8: MNP-SRF operation for routeing an Any_Time_Interrogation message for a ported
number where the interrogating network supports direct routeing

1. ThegsmSCF generatesan Any_Time_Interrogation (ATI) message. The message is routed to the network’s
MNP-SRF;

2. When MNP-SRFB receives the message, MNP-SRF operation istriggered. The MNP-SRF functionality
analyses the MSISDN in the CdPA and identifies the MSISDN as being ported into the network using
information which may be retrieved from an NP database. The MNP-SRF function then popul ates the CdPA
with an HLRB address. After modifying the CdPA, the message is routed to HLRB;

3. HLRB respondsto the ATI by sending back an ATI ack with the requested information;
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B.4.9 CCBS where the Busy Subscriber is a Ported Subscriber —
Direct Routeing

Figure B.4.9 shows the MNP-SRF operation for routeing a CCBS Request for a ported number where the interrogating
network supports direct routeing.

The message flows for this scenario are based on the use of an SCCP-relay function in the MNP-SRFs. If the MNP-
SRFs use a higher- IeveI relay functlon (e g. TC-reI ay) then the response mesgage WI|| go viathe MNP-SRF as shown in
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Figure B.4.9: MNP-SRF operation for routeing a CCBS Request for a ported number where the
interrogating network supports direct routeing

The VM SCA receives a | SUP Release message with cause value ‘ subscriber busy’ from VM SCB,;
VLRA/VMSCA sends aRegister CC_Entry to HLRA using the HLRA address as CdPA on SCCP;
The HLRA sends a CCBS Request message to the networks MNP-SRFA;

> w NP

When MNP-SRFA receives the message, MNP-SRF operation is triggered. The MNP-SRF functionality
analyses the MSISDN in the CdPA and identifies the MSISDN as being ported using information which may be
retrieved from an NP database. As the message is non-call related, the MNP-SRF function then populates the
CdPA with either a routeing number or a concatenation of a routeing number and MSISDN. After modifying the
CdPA, the message is routed to MNP-SRFB in the subscription network;
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5. When MNP-SRFB receives the message, MNP-SRF operation istriggered. The MNP-SRF functionality
analyses the MSISDN in the CdPA and identifies the MSISDN as being ported into the network using
information which may be retrieved from an NP database. The MNP-SRF function then popul ates the CdPA
with an HLRB address. After modifying the CdPA, the message is routed to HLRB;

6. HLRB can now respond to HLRA by sending back a CCBS ack message;
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Annex C (normative):
MNP Signalling Relay Function - Call Related Signalling

C.1  Handling of Call Related Signalling

The only call related MAP message affected by MNP is the MAR-MAP
SEND_ROUTEINGROUTING INFORMATION (SRI) message without OR parameter set sent to the HLR.

InaPLMN supporting MNP with direct routeing using signalling relay, all incoming calls and calls originating in the
network for which the called party number is within the ranges owned by any network in the portability elusterdomain,
the gateway M SCswill send an SRI such that it will be handled by the MNP-SRF in that network.

InaPLMN supporting MNP with indirect routeing using signalling relay, all incoming calls and calls originating in the
network for which the called party number is within the range owned by the network, the gateway M SCs will send SRI
such that it will be handled by the MNP-SRF in that network.

The MNP-SRF obtains routeing information from the NP database to identify the subscription network associated with a
particular national MSISDN. The interface between the MNP-SRF and the NP database is considered implementation
dependent and is not detailed further.

From the perspective of the PLMN in which the MNP-SRF resides, the CdPA represents one of:
An own number ported out;

An own number not ported out;

A foreign number ported in;

A foreign number ported to aforeign network;

o > w NP

A foreign number not known to be ported.
Cases 4 and 5 are applicable only for direct routeing.

In case 1, the MNP-SRF may perform one of the following depending on agreements within the number portability
clusterdomain.

a. An SRI responseis sent containing the necessary routeing information to route the call to the subscription
network. Thisis performed by an internal MAP Application Termination Function (MATF) known as the
Number Portability Location Register (NPLR).

b. If indirect routeing of calls with reference to the subscription network is used, the message is relayed to the
MNP-SRF in the subscription network, whose NPLR provides the necessary routeing information in an SRI
response. The use of an NPLR in the subscription network can only be by agreement within the number
portability ehusterdomain.

In cases 2 and 3 the MNP-SRF relays the message to the HLR. Forfurtherdetailsof the signaltingrelay-function;-the
reader-isreferredto-{8)-

In case 4, an SRI response is sent, containing the necessary routeing information to route the call to the subscription
network.

In case 5, an SRI response is sent, containing the necessary routeing information to route the call to the number range
ownerholder network.
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C.2  Functional Requirements of Network Entities

C.2.1 Procedure MNP_SRF_MATF_Call Related

Figure C.2.1.1 shows the procedure MNP_SRF MATF _Call_Related. This procedure handles call-related signalling
messages. It is called from the process MNP_SRF (see clause 4.3).

The check “message has been relayed” identifies all call related signalling messages which are relayed from the number
range ewnerholder network towards the subscription network in the case of Indirect Routeing with reference to
subscription network implementation. These messages only refer to numbers ported into the network.

The check “own number not ported out” identifies all mobile numbers from number ranges allocated to the network the
MNP-SRF/MATF is located in and which are not ported to other networks. In this case the call related message is
relayed to the HLR in the network

The check “foreign number ported in” identifies all mobile numbers from the number ranges not alocated to the
network the MNP-SRF/MATF islocated in and which are served by the network the MNP-SRF/MATF islocated in. In
this case the call related message is relayed to the HLR in the network.

The check “foreign number not known to be ported” identifies all mobile numbers from the number ranges not allocated
to the network the MNP-SRF/MATF is located in and which are also not served by the network the MNP-SRF/MATF is
located in. In this casethe call is sent to the SRF_MATF procedure for handling.

The check “foreign number ported to foreign network” identifies all mobile numbers from the number ranges not
alocated to the network the MNP-SRF/MATF is located in and which are not served by the network the MNP-SRF is
located in and not served by the network the number range is allocated to, i.e. the number is ported between two other
networks. In this case the call related message is sent to the SRF_MATF procedure for handling.

The remaining cases “own number ported out” are mobile numbers allocated to the network the MNP-SRF/MATF is
located in and which are served by other networks, i.e. the number is ported out to another network. In this case the call
is relayed to the MATF in the subscription network if this option is the one used by the operator, or sent to the
SRF_MATF procedure for handling if not.

C.2.2 Process SRI_NPLR
Figure C.2.2 shows the process SRI_NPLR.

The check “unknown subscriber” identifies a subscriber without any associated available information.

If the GMSC is in the database own network then a routeing number is provided to route to the number range
ownerholder network.

If the GMSC is not in the database own network then the enquiry has been routed from the number range ewnerholder
network, so the call should fail.

The database query uses the MSISDN received at the application level in the SRI, rather then the CdPA of the SCCP
level.
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Procedure MNP_SRF MATF_Call Related
Procedure in the M
SRFfor call related
signalling |
Query
Database
ow n number,
not ported out
yes
no -
foreign number,
ported in
yes
no
foreign number,
not know n to be ported
yes
no
foreign number,
ported to other foreign
yes netw ork
no
CdPA :=
HLR address MATF
set: must be ow n number,
terminate ported out
Indirect Routeing w ith Reference
to Subscription Netw ork BPTION
[ no
. - - yes
Indirect Routelr?g w ith oN MATE
to Subscription Netw ork
no | yes
routeing | BCCPerror
MATF error handling
| ]
set: PdPA:= RN set:
terminate + MSISDN terminate

|
X

|
X

|
X

Figure C.2.1.1: Procedure MNP_SRF_MATF_Call_Related
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Procedure MATF

]

perform
TCAP
handlig

this includes passing

the operation (SRI)

to the application

1(1)

Figure C.2.1.2: Procedure MATF
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Process SRI_NPLR 1(2)
Process in the NPL
to handle an incoming
SRI
IDLE >
from MAP process
yes
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Query
Database
know GSMC in own
SCW network
no
yes
omit routeing no
PTIOI:]E number
yes
no
pointing to subscription | Set: RN Set: Set: RN pointing to number
network (+MSISDN) MSISDN (+MSISDN) range holder network
Set: error
|
SRI ack to MAP process
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Process SRI_NPLR
‘Process in the NPLR. -,
'to handle an incoming ,
'SRI

1(1)

yes
yes
Query
Database
Qf]m\ GSMC in own
bscrib network
criber Jes (
no
yes
omit routeing no
PTIO% number
yes
no
pointing to subscription: Set: RN Set: Set: RN ~ 'pointing to number
network ‘ (+MSISDN) MSISDN (+MSISDN) ‘range owner network
Set: error
-
SRlack | - - ------- f‘toMAPprocess

Figure C.2.2: Process SRI_NPLR




GSM 03.66 v7.2.0 (1999-11) 55

C.3 Call Scenarios

The notation TT=SRI in diagrams in this section assumes that SRI=CRMNP. The use of other trandation typesis for
further study. The message flows for the following scenarios are based on the use of an SCCP relay function in MNP-
SRF(s). The message flows for the higher level relay functlon (e g. TC reI ay) inM NP SRF are not covered here but the
principle can be found in ©:5B.4.2.

C.3.1 Callto a Non-Ported Number or Number Ported into the
Network

Figure C.3.1 shows the signalling involved for a call to a non-ported number or number ported into the network (see
GSM 03.18 [4]).

CdPA = HLRB address 3

,  CgPA = GMSCB address
i

P

Originating Subscription Network or number .
Network range holder Network if non-ported Visited Network
:/ \ // \\\ ’ \‘l
! ! | |
| i i
; HLRB | | !
! !
! i SRI (MSISDN) i
]
|
|
|
|

1
- ! | SRI ack (MSRN)
| NPDB - "NSRFI( 1) CapA = GMSCB address
| | MATF
| ! | CgPA = HLRB address

SRI (MSISDN)
CdPA = MSISDN, TT=SRI
CgPA = GMSCB address

I
|
|
|
|
|
|
mré\M ((RN+)MSISDN)
|
|

S IAM (MSRN) i
Originating : > () > i
Zgnane ) cmsce——(5) vmMsCB-(e)>| msB| |
/ i
\ 7/ 1
\ S NG 7 N v
Originating Subscription Network or number Visited N y
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/’ ___________ N o S //’— ______________________ N
{ ! ;/ \ I \
| : / P ) i :
1 |
| 1 1 | | !
: | | HLRB | | | !
: | | | i !
| | | | | !
- : ! : ! |
! | I SRI (MSISDN) i ] :
! | ' CdPA = HLRB address @ i ! i
! ! ., CgPA = GMSCB address ! ! i
1 1 1 '
i i i .F:“"‘:" sSFel ack (MSRN) i i
]
i i i i NPDB E“""‘VMNP—SRF/ 4 ) CdPA = GMSCB address | |
1 1 MATF ! _ 1 |
: ! ! t ! ! CgPA = HLRB address ! |
: I Do r = |
! ! ! SRI(MSISDN) : i :
! | i CdPA = MSISDN, TT=SRI i ! :
! i i CgPA = GMSCB address i ! :
1 |
| | | | | !
H | 1 1 H 1
| N ! IAM ((RN+)MSISDN) ! IAM (MSRN) 1 i
i1 |Originating| 1 /)1 > D) [ ( :) > |
i Exchange ! I ! GMSCB ! &/ i VMSCB MSB :
| : | / : |
\\ /I \\\ /// \\ /II

Figure C.3.1: Call to a non-ported number
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1. Froman Originating Exchange acall is set up to MSISDN. The call is routed to the subscription network being the
number range ewnerholder network, if the number is non-ported.

2. When GMSCB receivesthe ISUP IAM, it requests routeing information by submitting aMAP SRI to the
MNP_SRF/MATF. The TT on SCCP may be set to ‘SRI’.

3. When the MNP_SRF/MATF receives the message, the MNP_SRF/MATF analyses the MSISDN in the CdPA and
identifies the MSISDN as being non-ported. The MNP_SRF/MATF function then replaces the CdPA by an HLRB
address. After modifying the CdPA, the message is routed to HLRB.

4. When HLRB receivesthe SR, it responds to the GMSCB by sending an SRI ack with an MSRN that identifies the
MSB in the VM SCB;

5. GMSCB usesthe MSRN to route the call to VM SCB.
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C.3.4 Call to a Ported Number — Indirect Routeing

Figure C.3.4 showsthe signalling involved for a call to a ported number viaindirect routeing.
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\
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Figure C.3.4: Call to a ported number via indirect routeing

1. Froman Originating Exchange acall is set up to MSISDN. The call is routed to the number range ewnerholder
network;

2. When GMSCA in the number range ewnerholder network receives the ISUP IAM, it requests routeing
information by submitting a MAP SRI to MNP_SRF/MATF. The TT on SCCP may be set to ‘SRI’;

3. When the MNP_SRF/MATF receives the message, it analyses the MSISDN in the CdPA and identifies the
MSISDN as being ported to another network. Asthe message is an SRI message, the MNP_SRF/MATF
responds to the GM SCA by sending an SRI ack witha RN + MSISDN;

4. GMSCA usesthe RN + MSISDN to route the call to GMSCB in the subscription network. Depending on the
interconnect agreement, the RN will be added in the IAM or not.
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C.3.5 Call to a Ported Number — Indirect Routeing with Reference
to Subscription Network

Figure C.3.5 shows the signalling involved for a call to a ported number where indirect routeing with reference to the
subscription network is used.
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Figure C.3.5: National or international originated call to a ported number where indirect routeing with
reference to the subscription network is used

1. Froman Originating Exchange acall is set up to MSISDN. The call is routed to the number range ewnerholder
network;

2. When GMSCA in the number range ewnerholder network receives the ISUP IAM, it requests routeing
information by submitting a MAP SRI to the MNP_SRF/MATF. The TT on SCCP may be set to ‘' SRI’;

3. When MNP_SRF/MATF receives the message, MNP_SRF/MATF operation istriggered. The
MNP_SRF/MATF functionality analyses the MSISDN in the CdPA and identifies the MSISDN as being ported
to another network. Asthe message is a SRI message, the MNP_SRF/MATF function relays the message to the
subscription network by adding a routeing number to the CdPA which information may be retrieved from a
database. After modifying the CdPA, the message is routed to the subscription network;

4. When MNP_SRF/MATF in the subscription network receives the SRI, it responds to the GM SCA in the number
range ewnerholder network by sending a SRI ack with a RN + MSISDN;

5. GMSCA usesthe (RN +) MSISDN to route the call to GMSCB in the subscription network; Depending on the
interconnect agreement, the RN will be added in the IAM or not.
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6. When GMSCB in the subscription network receives the ISUP IAM, it requests routeing information by
submitting a MAP SRI to MNP_SRF/MATF. The TT on SCCP may be set to ‘ SRI’;

7. When MNP_SRF/MATF receives the message, MNP_SRF/MATF operation istriggered. The
MNP_SRF/MATF functionality analyses the MSISDN in the CdPA and identifies the MSISDN as being ported
into the network. The MNP_SRF/MATF function then replaces the CdPA by an HLRB address which
information may be retrieved from a database. After modifying the CdPA, the message is routed to HLRB;

8. When HLRB receivesthe SR, it responds to the GM SCB by sending an SRI ack with an MSRN that identifies
the MSB in the VM SCB;

9. GMSCB usesthe MSRN to route the call to VM SCB.

NOTE: The MNP_SRF/MATF in this scenario has only information about all ported numbers to one subscription
network, except those for which subscription information is held in the subscription networks HLR. In this
scenario the routeing depends always on the number range ewnerholder and the subscription network.

CA4 Information Flows

Figure C.4.1 shows the information flow for a successful delivery of acall to a non-ported number or number ported into
the network. The figure isrelated to figure C.3.1.

L Visited
Originating Network Subscription Network Network
GMSCB MNP_SRFB/MATF HLRB VMSCB
IAM ((RN+)MSISDN)
>
SRI (MSISDN)
CdPA = MSISDN, TT=SRI
SRI (MSISDN)
CdPA = HLRB address
PRN
g
PRN ack (MSRN)
N
SRI ack (MSRN)
IAM (MSRN)
>

Figure C.4.1: Successful delivery of a call to a non-ported subscriber or number ported into the
network
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Figure C.4.2 shows the signalling involved for a call to a ported number via direct routeing where the call is originated
in the subscription network. The figure isrelated to figure C.3.2.

Visited
National Originating Network = Subscription Network Network
VMSCA GMSCA MNP_SRFA/MATF HLRA VMSCB
IAM (MSISDN)
>
SRI (MSISDN)
CdPA = MSISDN, TT=SRI
SRI (MSISDN)
CdPA = HLRA address
PRN
>
PRN ack (MSRN)
SRI ack (MSRN)
IAM (MSRN)
>

Figure C.4.2: Successful delivery of a call to a ported number via direct routeing where the call is
originated in the subscription network
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Figure C.4.3 shows the signalling involved for a national mobile originated call to a ported number via direct routeing.

Thefigureisrelated to figure C.3.3

National Originating Network Subscription Network Visited Network
GMSCA MNP_SRFA/MATF GMSCB MNP _SRFB/MATF HLRB VMSCB
1AM (MSISDN)
—>
SRI (MSISDN)
CdPA = MSISDN, TT=$RI
ISRI ack (RN + MSISDN
]
IAM ((RN +) MSISDN)
P
SRI (MSISDN)
CdPA = MSISDN, TT=$RI
ISRI (MSISDN)
ICdPA = HLRB address
PRN
————P

SRI ack (MSRN)

PRN ack (MSRN)

4—

<

IAM (MSRN)

>

Figure C.4.3: Successful delivery of a national mobile originated call to a ported number via direct
routeing
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Figure C.4.4 shows the signalling involved for a national mobile originated call to a not known to be ported number via
direct routeing. The figure isrelated to figure C.3.3.
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National Originating Network Number Range Owner Network Visited Network
GMSCA MNP_SRFA/MATF GMSCB MNP_SRFB/MATF  HLRB VMSCB
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CdPA = MSISDN, TT=$RI
—>
ISRI ack ((RN +) MSISDI\)
<
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SRI (MSISDN)
CdPA = MSISDN, TT=$RI

ISRI (MSISDN)
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EEEE—

PRN
I—
PRN ack (MSRN)
<
SRI ack (MSRN)
1AM (MSRN)
>

Figure C.4.4: Successful delivery of a national mobile originated call to a not known to be ported
number via direct routeing
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Figure C.4.5 shows the signalling involved for a call to a ported number viaindirect routeing. The figure isrelated to
figure C.3.4



GSM 03.66 v7.2.0 (1999-11) 66

Originating
Network Number Range Holder Network Subg:np“on Network Visited Network
GMSCA MNP_SRFA/MATF GMSCB MNP_SRFB/MATF HLRB VMSCB
IAM(MSISDN)
E—
SRI (MSISDN)
CdPA = MSISDN, TT=SHI
>

SRI ack (RN + MSISDN)

>
-

IAM (RN + MSISDN)

>

SRI (MSISDN)
CdPA = MSISDN, TT=SR|

|

SRI (MSISDN)
CdPA = HLRB address

-

PRN

—»

PRN ack (MSRN)
.
-

SRI ack (MSRN)

<

IAM (MSRN)

g




GSM 03.66 v7.2.0 (1999-11) 67

Originating o
Network Number Range Owner Network &Jbg:npuon Network Visited Network
GMSCA MNP_SRFA/MATF GMSCB MNP_SRFB/MATF HLRB VMSCB
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———»
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CdPA = MSISDN, TT=$RI
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>
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Figure C.4.5: Successful delivery of a call to a ported number via indirect routeing
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Figure C.4.6 shows the signalling involved for a call to a ported number where indirect routeing with reference to the
subscription network is used. The figureis related to figure C.3.5.
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Number Range Owner Network
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Figure C.4.6: Successful delivery for a call to a ported number where indirect routeing with reference
to the subscription network is used
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C.6  Handling of MAP to ISUP mapping (informative)

Different configurations can be possible within a portability elusterdomain depending on the versions of MAP and | SUP
protocols being used. The following sections describe possible interworking scenarios.

C.6.1 Mapping direction: ISUP to MAP

The GM SC always constructs the Send Routeing Info message using the MSISDN. If the incoming IAM corresponds to
a ported number the GM SC shall retrieve the MSISDN from the corresponding parameter in the IAM.

C.6.2 Mapping direction: MAP to ISUP

In MAP SRIlack messages from NPLR, MAP versions 1 and 2 only support concatenate addressing for MNP. I
MSISDN parameter is present in the SRlack, this means that separate addressing is used in MAP; thisisonly possible if
MAP version 3 isused. MAP version 3 can also support concatenate addressing. In all cases, when a Routeing Number
isreturned, it isincluded in the MSRN parameter of the SRlack.

Regardless of how MAP is established, the possible mappings of the parametersin ISUP IAM message is one of these 4
options (see also [7]):

«1. CdPN parameter includes only the MSISDN

«2. CdPN parameter includes both RN and MSISDN concatenated

«3. CdPN parameter includes the MSISDN and NRN parameter includes the Routeing Number
4. CdPN parameter includes the Routeing Number and CDN parameter includes the MSISDN

In all cases, the method to transport the routing number in the IAM depends on the interfaces agreed by the operatorsin
the portability ehusterdomain.
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1 Scope

The present document describes several alternatives for the realisation of Mobile Number Portability.

The present document includes information applicable to network operators, service providers, switch and database
manufacturers and national regulators.

It isleft to operator and implementation decisions which option, or combination of options, is used, taking into account
the regulatory and architectural constraints that may prevail. The possible implications of these options on internal node
functions and on signalling performance are not covered in the present document.

Normative Annex A of the present document describes the technical realisation of the handling of callsto ported UMTS
or GSM mobile subscribers using IN technology.

Normative Annex C of the present document describes the technical realisation of the handling of callsto ported UMTS
or GSM mobile subscribers using Signalling Relay technology.

Normative Annex A and Normative Annex C describe alternative solutions. The network operator may choose the
solution to be used in his network.

Normative Annex B of the present document describes the technical realisation of the handling of non-call related SCCP
signalling for ported UMTS or GSM mobile subscribers using Signalling Relay technol ogy.

The present document does not specify the porting process.

2 References

2.1 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] GSM 01.04: (ETR 350) "Digital cellular telecommunications system (Phase 2+); Abbreviations
and acronyms’.
[2] ETS 300 009 (December 1991): "Integrated Services Digital Network (ISDN); CCITT Signalling

System No. 7 — Signalling Connection Control Part (SCCP) [connectionless services] to support
international interconnection”.

[4] 3G 23.018: “Basic Call Handling; Technical Realisation”.
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[5] (void)

[6] ETS 300 374-1: "Intelligent Network (IN); Intelligent Network Capability Set 1 (CS1); Core
Intelligent Network Application Protocol (INAP); Part 1. protocol specification".

[7] draft EN 302 097 V1.1.2 (1999-01): "Integrated Services Digital Network (ISDN); Signalling
System No.7; ISDN User Part (1SUP); Enhancements for support of Number Portability (NP)".
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3.2 Abbreviations

For the purposes of the present document, the following abbreviations apply:

CCBS Call Completion on Busy Subscriber
CCE Call Completion Function

CdPA Called Party Address

CgPA Calling Party Address

CRMNP Call Related Mobile Number Portability
GMSC Gateway MSC

GMSCB The GMSC in HPLMNB

HLR Home Location Register

HPLMNB The subscription network of the B subscriber
IAM Initial Address Message

IDP Initial Detection Point

IE Information Element

INE Interrogating Network Entity

IF Information Flow

IPLMN Interrogating PLMN

MATF MAP application Terminating Function
MNP Mobile Number Portability

MNP-SRF Signalling Relay Function for support of MNP
MSA Mobile Station of the A subscriber

MSB Mabile Station of the B subscriber

MSC Mobile service Switching Centre

MSRN Mobile Station Roaming Number

NPDB Number Portability Database

NPLMN The number range owner network of the B subscriber
NPLR Number Portability L ocation Register
OQoD Originating call Query on Digit Analysis
PLMN Public Land Mobile Network

QoHR Query on HLR Release

RN Routing Number

SMS Short Message Service

SOR Support of Optimal Routeing

SRI Send Routeing Information

TQoD Terminating call Query on Digit Analysis
TT Trandation Type

VMSC The Visited MSC

VMSCB The VM SC of the B subscriber

Further GSM related abbreviations are given in GSM 01.04.
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4 General

4.1 Overview

Mobile Number Portability (MNP) is the ability for aUMTS or GSM mobile subscriber to change the GSM
subscription network within a portability cluster whilst retaining her original MSISDN or MSISDNs.

As part of the porting process administrative actions have to be performed by the GSM-network operators of the number
range owner network, donor network, recipient network and, as an option, by operators of other national UMTS or GSM
networks as follows:

a) if the number range owner network is identical with the donor network:

Recipient network: add an entry in the HLR;
add an entry in the Number Portability Database.
Donor network: add an entry in the Number Portability Database;
delete the entry related to the ported MSISDNs in the HLR.
Other networks in the portability add an entry in the Number Portability Database (if direct
cluster: routeing is used).

b) if the number range owner network isidentical with the recipient network:

Recipient network: add an entry in the HLR;
delete any entry related to the ported MSISDN in the
Number Portability Database.

Donor network: delete any entry related to the ported MSISDN in the Number
Portability Database;
delete the entry related to the ported MSISDNs in the HLR.

Other networks in the portability delete any entry related to the ported MSISDN in the Number
cluster: Portability Database.

¢) if the number range owner network is different from both the recipient and the donor network:

Recipient network: add an entry in the HLR;
add an entry in the Number Portability Database.
Number range owner network: update the Number Portability Database
Donor network: delete (or update) the entry in the Number Portability Database;
delete the entry related to the ported MSISDNs in the HLR.
Other networks in the portability update the Number Portability Database (if an entry for the
cluster; ported MSISDN exists).

Note that the order of sequence for the administrative actions to be performed both within a network and by different
network operatorsis significant with respect to prevention of disruption in service to the mobile subscriber and
prevention of looping calls between networks during the porting process.

Termination of a subscription for a ported number results in the deletion of any entry in an HLR and NPDB of that
number.

If acall fails because databases are not correctly synchronised, the network entity which detects the inconsistency will
raise an MNP specific alarm to the operation and maintenance subsystem.

The present document does not specify the porting process; it specifies the functionality needed to set-up calls to both
ported and non ported subscribers (Normative Annex A and Normative Annex C) and the functionality needed to relay
non-call related signalling messages to the HLR in the subscription network (Normative Annex B).
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4.3 Common Functionality of the MNP-SRF

In a PLMN which supports mobile nhumber portability, SCCP messages sent to an HLR may be relayed by an MNP-
SRF. Depending on the implemented solution (IN-based or MNP-SRF-based), on the type of message (call-related or
non-call-related) and on the porting status of the called subscriber the MNP-SRF may modify the SCCP called party
address and route the message to a different HLR or to the subscription network, or terminate the dialogue and response
to the INE.

Figure 1 shows the general steering functionality for SCCP message routeing. It shows the SCCP routeing principle for
mobile number portability within a network.

Note that call related messages in the IN-based solution are not routed to the MNP-SRF. Therefore Normative Annex A
of the present document does not mention the MNP-SRF.
However, the usage of the IN-based solution for the call-related messages should alow operators to have the routeing of

the non call- rel ated m%&ageﬁ determl ned in the same database See{%ﬁhed%enpﬂwreﬁheaee&e&eﬁthewwp—

In order to guard against the possibility that the porting datafor an MSISDN is inconsistent between PLMNsin a
porting cluster, the SCCP hop counter may be used to prevent indefinite looping of messages between PLMNs. The
MNP-SRF would then decrement the SCCP hop counter for every message that is relayed. It should be noted that the
use of the SCCP hop counter requires the use of unsegmented SCCP XUDT messages as defined in ITU-T 1996 SCCP
recommendations.
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Process SCCP_Steering_Function 1(1)
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Figure 1: Steering Function for SCCP Message routeing
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A.3  Functional requirements of network entities

A.3.1 Functional requirement of GMSC

A.3.1.1 Procedure MOBILE_NUMBER_PORTABILITY_IN_QoHR

The procedure MOBILE_NUMBER_PORTABILITY_IN_QoHR isshowninfigure A.1.3. It is called from the
procedure Obtain_RouteingAddress defined in GSM-03.TS 23.018 [4].

Thetext in this clause is a supplement to the definition in the SDL diagrams; it does not duplicate the information in the
SDL diagrams.

The IDP message contains the service key for MNP query and the called party’s MSISDN.
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A.3.1.2 Procedure MOBILE_NUMBER_PORTABILITY_IN_TQoD

The procedure MOBILE_NUMBER_PORTABILITY_IN_TQoD isshown infigure A.14. It is called from the
procedure Obtain_Routeing_Address defined in GSM-03.TS 23.018 [4].

Thetext in this clause is a supplement to the definition in the SDL diagrams; it does not duplicate the information in the
SDL diagrams.

The IDP message contains the service key for MNP query and the called party’s MSISDN.
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A.3.2 Functional requirement of MSC

A.3.2.1 Procedure MOBILE_NUMBER_PORTABILITY_IN_OQoD

The procedure MOBILE_NUMBER_PORTABILITY_IN_OQaD isshown in figure A.15. It is called from the
procedure Outgoing_Call_Setup M SC and from the processMT_CF_MSC defined in GSM-03.TS 23.018 [4].

Thetext in this clause is a supplement to the definition in the SDL diagrams; it does not duplicate the information in the
SDL diagrams.

The MSC may recognise own numbers as not being within the ported number range. For foreign numbers however, the
MSC will not in general know whether the number is portable. The test “called party number is a portable national
MSISDN"” takesthe “yes’ exit if the number isaforeign national MSISDN or an own portable MSISDN.

The IDP message contains the service key for MNP query and the called party’s MSISDN.
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A.4.2.4 CONTINUE

This message is specified in [6]. This message does not contain any information element.
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B.1.2 Network Architecture

In a PLMN which supports MNP, non-call related signalling messages as mentioned in section B.1.1 are relayed by an
MNP-Signalling Relay Function (MNP-SRF). The MNP-SRF provides re-routeing capability for signalling messages
addressed using the MSISDN. The MNP-SRF obtains routeing information from the NP database to identify the
subscription network associated with a particular national MSISDN. The interface between the MNP-SRF and the NP
database is considered implementation dependent and is not detailed further. For further details see clause 4.3. For
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Annex C (normative):
MNP Signalling Relay Function - Call Related Signalling

C.1 Handling of Call Related Signalling

Theonly call related MAP message affected by MNP isthe MAP SEND_ROUTEING_INFORMATION (SRI) message
without OR parameter set sent to the HLR.

InaPLMN supporting MNP with direct routeing using signalling relay, all incoming calls and calls originateding in the
network for which the called party number is within the ranges owned by any network in the portability cluster, the
gateway MSCswill send an SRI such that it will be handled by the MNP-SRF in that network.

InaPLMN supporting MNP with indirect routeing using signalling relay, all incoming calls and calls originating in the
network for which the called party number is within the range owned by the network, the gateway MSCswill send SRI
such that it will be handled by the MNP-SRF in that network.

The MNP-SRF obtains routeing information from the NP database to identify the subscription network associated with a
particular national MSISDN. The interface between the MNP-SRF and the NP database is considered implementation
dependent and is not detailed further.

From the perspective of the PLMN in which the MNP-SRF resides, the CdPA represents one of:
1. Anown number ported out;
2. Anown number not ported out;
3. A foreign number ported in;
4. A foreign number ported to aforeign network;
5. A foreign number not known to be ported.
Cases 4 and 5 are applicable only for direct routeing.

In case 1, the MNP-SRF may perform one of the following depending on agreements within the number portability
cluster.

a. An SRI response is sent containing the necessary routeing information to route the call to the subscription
network. Thisis performed by aninternal MAP Application Termination Function (MATF) known as the
Number Portability Location Register (NPLR).

b. If indirect routeing of calls with reference to the subscription network is used, the message is relayed to the
MNP-SRF in the subscription network, whose NPLR provides the necessary routeing information in an SR
response. The use of an NPLR in the subscription network can only be by agreement within the number
portability cluster.

In cases 2 and 3, the MNP-SRF relays the message to the HLR. Forfurther-detaits-of the signattingrelay-funetion-the
reader-isreferred to {8]-

In case 4, an SRI response is sent, containing the necessary routeing information to route the call to the subscription
network.

In case 5, an SRI response is sent, containing the necessary routeing information to route the call to the number range
owner network.
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C.2.2 Process SRI_NPLR
Figure C.2.2 shows the process SRI_NPLR.

The check “unknown subscriber” identifies a subscriber without any associated available information.

If the GMSC is in the database own network then a routeing number is provided to route to the number range owner
network.

If the GMSC is not in the database own network then the enquiry has been routed from the number range owner
network, so the call should fail.

The database query uses the MSISDN received at the application level in the SRI, rather then the CdPA of the SCCP
level.
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Procedure MNP_SRF_MATF_Call_Related

Procedure in the MNR-
SRF for call related
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no R
foreign number,
ported in

yes

no
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not known to be ported

yes

no
foreign number,
ported to other foreign

yes network
no
CdPA :=
HLR address MATF
>< set: must be own number,
terminate ported out
Indirect Routeing with Reference
to Subscription Network OPTION
- \ no
Indirect Routeing with Reference MATF yes
to Subscription Network PTION
no yes
MATE routeing __ BCCP error
error handling
‘ [
set: CdPA:= RN set:
terminate + MSISDN terminate

| | |
X X X
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Procedure MNP_SRF_MATF_Call Related
Procedure in the M
SRFfor call related
signalling |
Query
Database
ow n number,
not ported out
yes
no -
foreign number,
ported in
yes
no
foreign number,
not know n to be ported
yes
no
foreign number,
ported to other foreign
yes netw ork
no
CdPA =
HLR address MATF
set: must be ow n number,
terminate ported out
Indirect Routeing w ith Reference
to Subscription Netw ork JPTION
[ no
Indirect Routeing w ith yes
MATF
to Subscription Netw ork ION
no | yes
routeing | BCCPerror
MATF error handling
| ]
set: CdPA:= RN set:
terminate + MSISDN terminate

|
X

|
X

|
X

Figure C.2.1.1: Procedure MNP_SRF_MATF_Call_Related
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Procedure MATF
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Procedure MATF

]

perform
TCAP
handlig

this includes passing

the operation (SRI)

to the application

1(1)

Figure C.2.1.2: Procedure MATF
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C.3 Call Scenarios

The notation TT=SRI in diagrams in this section assumes that SRI=CRMNP. The use of other trandation typesis for

further study. The message flows for the following scenarios are based on the use of an SCCP relay function in MNP-

SRF(s). The message flows for the h|gher Ievel relay funct|on (e g.TC relay) in M NP SRF are not covered here but the
’ principle can be found in C.5.2. :




3G 23.066 version 3.1.0 (1999-10) 21

Figure C.4.5 shows the signalling involved for a call to a ported number viaindirect routeing. The figure isrelated to
figure C.3.4
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GMSCA MNP_SRFA/MATF GMSCB MNP_SRFB/MATF HLRB VMSCB
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—»
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—>
SRI (MSISDN)
CdPA = HLRB address
—»
PRN
—P
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SRI ack (MSRN)
N
IAM (MSRN)
>
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Originating
Network Number Range Owner Network Subscnpu on Network Visited Network
GMSCA MNP_SRFA/MATF GMSCB MNP_SRFB/MATF HLRB VMSCB
IAM(MSISDN)
>

SRI (MSISDN)

CdPA = MSISDN, TT=$RI

]

SRI ack (RN + MSISDN)
al

IAM (RN + MSISDN)

a

SRI (MSISDN)
CdPA = MSISDN, TT=$RI

b

SRI (MSISDN)
CdPA = HLRB address|

.

PRN

—»

PRN ack (MSRN)

4—

SRI ack (MSRN)

<

IAM (MSRN)

g

Figure C.4.5: Successful delivery of a call to a ported number via indirect routeing
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Figure C.4.6 shows the signalling involved for a call to a ported number where indirect routeing with reference to the
subscription network is used. The figureis related to figure C.3.5.



3G 23.066 version 3.1.0 (1999-10)

25

Number Range Owner Network

Subscription Network Visited Network
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>
SRI (MSISDN)
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¢

IAM (MSRN)

g
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Number Range Owner Network

Subscription Network Visited Network
GMSCA MNP_SRFA/MATF GMSCB  MNP_SRFB/MATF HLRB VMSCB
IAM (MSISDN )
SRI (MSISDN)
CdPA = MSISDN, TT=SHI
—>
SRI (MSISDN)
CdPA = RN + MSISDN, TT=SRI
g
SRI afk (RN + MSISDN)
¢
IAM (RN + MSISDN)
P>
SRI (MSISDN)

CdPA = MSISDN, TT=SHI

SRI (MSISDN)
CdPA = HLRB address

PRN

>

PRN ack (MSRN)
»

SRI ack (MSRN)

<

IAM (MSRN)

g

Figure C.4.6: Successful delivery for a call to a ported number where indirect routeing with reference
to the subscription network is used
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Annex D: Change history

TSG CN# Spec Version CR <Phase> | New Version Subject/Comment

03 GSM 03.66 |7.1.0 Transferred to 3GPP CN21

Aug 1999 |23.066 3.0.0

Oct 1999 ([23.066 3.0.0 001 3.1.0 Harmonisation of terminology_interrogating

Oct 1999 (23.066 3.0.0 002 3.1.0 Proposed changes to B.4.2 Delivery of SMS to a
Non-ported Number - Direct Routeing — MNP-
SREF acts as Higher-level Relay

Oct 1999 [23.066 3.0.0 003 3.1.0 Clarification of NPLR functionality in not known to

be ported case
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A.2

Information flows

In the following figures the NPDB is shown as belonging to the number range owner network or to the national
originating network. However, the NPDB may be shared within one portability cluster i.e. nation-wide.

Figure A.2.1 shows the information flow for successful QoHR.

IAM
>

Number range owner network

GMSC HLR NPDB
SRI
-
neg.
result
VA
HP query”
>
CONNECT routing”
<
1AM

Figure A.2.1
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A
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Figure A.2.2 shows the information flow for unsuccessful QoHR (misdiatied-unallocated number).

Number range owner network

GMSC

HLR

BP query”

NPDB

CONFNUEresult”

Figure A.2.2
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Figure A.2.3 shows the information flow for successful TQoD.
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Number range owner network

GMSC HLR NPDB
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é
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PRN
—
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ack
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-
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A
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Figure A.2.3
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Figure A.2.4 shows the information flow for unsuccessful TQoD (number not ported).
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GMSC

visited network

HLR NPDB VLR
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<
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------- >
PRN
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<
SRI ack
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Figure A.2.4
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Figure A.2.5 shows the information flow for successful OQoD (number ported ).

National originating network A subscription network B visited network B
VMSC NPDB GMSC HLR VLR VMSC
Setup
----- >
HBPqu
ery’
------ >
N
“routin
q
VA
1AM
>
SRI
----- >
PRN
----- >
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ack
VA
SRI ack
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IAM
>
I R N

Figure A.2.5



3G TS 23.066 version 3.1.0 (1999-10) 7

Figure A.2.6 shows the information flow for unsuccessful OQoD (number not ported in).

originating network number range
owner network
VMSCA NPDB GMSC
Setup
________________ N
1BP’ query”
________________ N
CONTINUE"rout
e
IAM
9
continue as
shown in figures
A21,A.22,
A23andA.2.4

Figure A.2.6
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A.3  Functional requirements of network entities

A.3.1 Functional requirement of GMSC

A.3.1.1 Procedure MOBILE_NUMBER_PORTABILITY_IN_QoHR

The procedure MOBILE_NUMBER_PORTABILITY_IN_QoHR isshowninfigure A.1.3. It is called from the
procedure Obtain_Routeing_Address defined in GSM 03.18 [4].

Thetext in this clause is a supplement to the definition in the SDL diagrams; it does not duplicate the information in the
SDL diagrams.

The IBP-messagequery to NPDB contains the service key for MNP query and the called party’s MSISDN.



3G TS 23.066 version 3.1.0 (1999-10) 9

Procedure MOBILE_NUMBER_PORTABILITY_IN_QoHR
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Procedure MOBILE_ NUMBER_PORTABILITY_IN_QoHR

Procedure in the GMSC
to handle Query on HLR Release

:
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no

no

Result :=
not ported

|
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called party number within
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Abort

Continue
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not ported

O

Connect

Result :=
Number ported

O

Figure A.13: Procedure MOBILE_NUMBER_PORTABILITY_IN_QoHR
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A.3.1.2 Procedure MOBILE_NUMBER_PORTABILITY_IN_TQoD

The procedure MOBILE_NUMBER_PORTABILITY_IN_TQoD isshown infigure A.14. It is called from the
procedure Obtain_Routeing_Address defined in GSM 03.18 [4].

Thetext in this clause is a supplement to the definition in the SDL diagrams; it does not duplicate the information in the
SDL diagrams.

The HBP-message’query” to NPDB contains the service key for MNP query and the called party’s MSISDN.
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Procedure MOBILE_NUMBER_PORTABILITY_IN_TQoD 1(1)
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Procedure MOBILE_ NUMBER_PORTABILITY_IN_TQoD 1(1)

Procedure in the GMSC to handle
Terminating call Query on Digit

Signals to/from the
right are to/from the NPD

OR
false
true
TQOD
es
no y
called party number is
marked as subscribed in
hi
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Result := IDP
not ported NPDB Que
Wait >
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N

Result := Result :=
not ported Number ported

| |
X X

Figure A.14: Procedure MOBILE_NUMBER_PORTABILITY_IN_TQoD
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A.3.2 Functional requirement of MSC

A.3.2.1 Procedure MOBILE_NUMBER_PORTABILITY_IN_OQoD

The procedure MOBILE_NUMBER_PORTABILITY_IN_OQaD isshown in figure A.15. It is called from the
procedure Outgoing_Call_Setup_ M SC and from the processMT_CF_MSC defined in GSM 03.18 [4].

Thetext in this clause is a supplement to the definition in the SDL diagrams; it does not duplicate the information in the
SDL diagrams.

The MSC may recognise own numbers as not being within the ported number range. For foreign numbers however, the
MSC will not in general know whether the number is portable. The test “called party number is a portable national
MSISDN" takesthe “yes’ exit if the number isaforeign national MSISDN or an own portable MSISDN.

The IBP-message’ query” to NPDB contains the service key for MNP query and the called party’s MSISDN.
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Procedure MOBILE_NUMBER_PORTABILITY_IN_OQoD
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[ N
set routeing L Lfor IAM
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Procedure MOBILE_NUMBER_PORTABILITY_IN_OQoD

Procedure in the MSC
to handle Originating call
Query on Digit Analysis
for Mobile Number
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are to/from the NPDB

)

1(1)

Portability
OQoD
no yes
called party number
is a portable national MSISDN
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[ [ [ |
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Response
\ N

set routeing
number

—for IAM

Figure A.15: Procedure MOBILE_NUMBER_PORTABILITY_IN_OQoD
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A.3.3 Functional requirement of NPDB

A.3.3.1 Process IBRIN_QUERY NPDB

The process BRPIN_QUERY NPDB isshownin figure A.16.
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Process IN_QUERY_NPDB 1(1)
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Process IDP_NPDB 1(1)

Signals to/fromthe left
are to/from the MSC

‘Processin the NPDB ' ',
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'to handle NPDB queries

DP _ 'service key indicates

:NPDB query
called party address

no present in IDP
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Set: missing called party address
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()

T~

(o]

Set: unexpected
data value

v ]
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no yes
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number
negatve Continue Connect
Response

\ \

-

Figure A.16: Process {BRIN QUERY NPDB
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A.4  Contents of messages

This clause specifies the content of the following messages:
On the ISUP interface:
IAM;
On the MSC - NPDB interface:
“query”
“routing”
“result”;
LRl o
N
N
Messagesin the MSC — NPDB interface are mapped into INAP messages according to the following table:

Messages in MSC-NPDB INAP messages
interface

INITIAL DP

CONNECT
CONTINUE
CONTINUE
RELEASE CALL

“query”
“routing”

“result”

In the tables which follow, information elements are shown as mandatory (M), conditional © or optiona (O). A
mandatory information element shall aways be present. A conditional information element shall be present if certain
conditions are fulfilled; if those conditions are not fulfilled it shall be absent. An optional element may be present or
absent, at the discretion of the application at the sending entity.

A.4.1 Messages on the ISUP interface

A4.11 |AM

This message is specified in [7]. It is necessary for the IAM to contain the information needed to route the call to the
subscription network of the ported subscriber. The ways in which this may be coded are shown in [7].

A.4.2 Messages on the MSC - NPDB interface

A.4.2.1 INITIAL DP

This message is specified in [6].The following information elements are required:

Information element name Required Description
Service Key M Identifies the requested IN service (MNP query).

Called Party Number

A.4.2.2 INITIAL DP negative response

This message is specified in [6].The negative response information element can take the following values:

M The possibly ported MSISDN
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1. missing parameter;

2. unexpected data value;
3. unexpected parameter;
4. system failure.

A.4.2.3 CONNECT

This message is specified in [6]. It shall be ensured that the information in the Connect message shall be aligned with the
coding supported in the ISUP signalling.

A.4.2.4 CONTINUE

This message does not contain any information element.

A4.25 RELEASE CALL

Information element name Required Description
Cause M Indicates the reason for releasing the call
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4.3 Common Functionality of the MNP-SRF

In a PLMN which supports mobile number portability, SCCP messages sent to an HLR may be relayed by an MNP-
SRF. Depending on the implemented solution (IN-based or MNP-SRF-based), on the type of message (call-related or
non-call-related) and on the porting status of the called subscriber the MNP-SRF may modify the SCCP called party
address and route the message to a different HLR or to the subscription network, or terminate the dialogue and response
to the INE.

Figure 1 shows the general steering functionality for SCCP message routeing. It shows the SCCP routeing principle for
mobile number portability within a network.

Note that call related messages in the IN-based solution are not routed to the MNP-SRF. Therefore Normative Annex A
of the present document does not mention the MNP-SRF.

However, the usage of the IN-based solution for the call-related messages should allow operators to have the routeing of
the non call-related messages determined in the same database. See [8] for the description of the access of the MNP-
SRF (node with relay capability) to the NPDB (external database).

In order to guard against the possibility that the porting datafor an MSISDN is inconsistent between PLMNsin a
porting cluster, the SCCP hop counter may be used to prevent indefinite looping of messages between PLMNs. The
MNP-SRF would then decrement the SCCP hop counter for every message that is relayed. It should be noted that the
use of the SCCP hop counter requires the use of unsegmented SCCP XUDT messages as defined in ITU-T 1996 SCCP
recommendations.
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Process SCCP_Steering_Function 1(1)
‘general Steering Function
for SCCP routeing

SCCP
message

IN-based MNP-SRF-based

call relatel

yes

no

sccp - ‘b HLR sccp - 'to MNP-SRF sccp - 'to MNP-SRF-MATF
message ! message ! message !

,,,,,,,

,,,,,,,,,

,,,,,,,

RN -

Figure 1: Steering Function for SCCP Message routeing

Figure 2 shows the process MNP_SRF in the MNP-SRF. The procedures MNP_SRF MATF_Call_Related and
MNP_SRF Non_Call_Related are described in Normative Annex C and Normative Annex B of the present document.
Note that in networks which support the IN-based solution for call related signalling, a distinction on SCCP level for
call related and non-call related messages is needed and that the MNP-SRF does not require to include aMATF since
call related messages are not routed to the MNP-SRF.

Thetest "call-related” is atest on the SCCP Trandation Type if a dedicated Translation Type value for call related
messages is used in the network. The handling of SCCP messages in the MNP-SRF in networks which do not make use
of adedicated Trandation Type value for call related messagesis for further study.
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Process MNP_SRF
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Process MNP_SRF 1(2)

Process in the MNP_SR
to relay SCCP messages

SCCP
message

no
MNP_SRF_MAT_| | —see Normative Annex C
Call_Related
’ MAP dialogue terminated
terminate at MATE
yes
no
MNP SRE Non see Normative Annex B
IDLE Call_Related [ [
SCCP SCCP
message message
IDLE IDLE

Figure 2: Process MNP_SRF



6 Functional requirements of network entities

6.1 Procedure MNP SRF Check MNP Indicator

The procedure MNP_SRF Check MNP_Indicator is shown in figure 4. It is called from the procedures

MNP_SRF Non Call_Related and MNP_SRF MATFE Call_Related.

)

previous NPDB
query is done?

Procedure MNP_SRF_Check_MNP_Indicator

Check NPDB query

in MNP-SRF?

yes

no

set:
terminate

X

yes

no

1(1)




B.3  Functional Requirements of Network Entities

B.3.1 Procedure MNP_SRF Non_Call Related

Figure B.3.1 shows the procedure MNP_SRF_Non_Call_Related. This procedure handles non-call related signalling
messages. It is called from the process MNP_SRF (see chapter 4.3).

The check “CdPA contains own number ported out?’ identifies all mobile numbers from number ranges allocated to the
network the MNP-SRF is located in and which are ported to other networks. In this case the message is relayed to the
subscription network.

The check “CdPA contains own humber not ported out?’ identifies all mobile numbers from the number ranges
alocated to the network the MNP-SRF islocated in and which are till served by the network the MNP-SRF is located
in, i.e. the numbers are not ported out. In this case the message is relayed to the HLR in the network.

The check “CdPA contains foreign number ported in?” identifies all mobile numbers from the number ranges not
allocated to the network the MNP-SRF is located in and which are served by the network the MNP-SRF islocated in,
i.e. the numbers are ported in. In this case the message is relayed to the HLR in the network.

The check “CdPA contains foreign number ported to aforeign network?’ identifies all mobile numbers from the
number ranges not allocated to the network the MNP-SRF islocated in and which are not served by the MNP-SRF is
located in and not served by the network the number range is allocated to, i.e. the numbers are ported to a foreign
network. In this case the message is relayed to the subscription network.

The remaining numbers “ CdPA contains number not known to be ported ?” are mobile numbers from the number ranges
not allocated to the network the MNP-SRF is located in and which are also not served by the network the MNP-SRF is
located in. In this case the message is relayed to the number range owner network.
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Procedure MNP_SRF_Non_Call_Related
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Procedure MNP_SRF_Non_Call_Related
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Roresity for Non Call 1
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CdPA contains own

Procedure

MNP_SRF_Non_Call_Related
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CdPA contains foreign
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™1 Routing Number
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Routing Number
(+ MSISDN)

CdPA :=
HLR address

CdPA :=
Routing Number
(+ MSISDN)

CdPA :=
HLR address

Figure B.3.1: Procedure MNP_SRF_Non_Call_Related




C.2.2 Process SRI_NPLR

Figure C.2.2 shows the process SRI_NPLR.
The check “unknown subscriber” identifies a subscriber without any associated available information.

If the GMSC is in the database own network then a routeing number is provided to route to the number range owner
network.

If the GMSC is not in the database own network then the enquiry has been routed from the number range owner
network, so the call should fail.

The database query uses the MSISDN received at the application level in the SRI, rather then the CdPA of the SCCP
level.

If an error must be set as aresult of the check “terminate’, the user error “unknown subscriber” shall be used. If version

3 or higher of the MAP protocol isin use, then the diagnostic “NPDB mismatch” may be used.
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Procedure MNP_SRF MATF_Call Related
Procedure in the M
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Figure C.2.1.1: Procedure MNP_SRF_MATF_Call_Related
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Figure C.2.1.2: Procedure MATF
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Process SRI_NPLR 1(2)
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Figure C.2.2: Process SRI_NPLR
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Error! No text of specified style in document. 2 Error! No text of specified style in document.

6 Functional requirements of network entities

6.1 Procedure MNP MT GMSC Set MNP Parameters

The procedure MNP_MT GMSC Set MNP_Parametersis shown in figure 4. It is called from the process MT_GMSC
defined in TS 23.018 [X].
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Procedure MNP_MT_GMSC_Set MNP_Parameters 1(1)

No

IAM parameters indicate
that NPDB query has been
done

Yes

Mark NPDB
query done

)

Eigure 4: Procedure MNP _MT GMSC Set MNP Parameters

6.2 Procedure MNP  MT GMSC Check MNP Indicators

The procedure MNP_MT_GMSC Check MNP_Indicatorsis shown in figure 5. It is called from the process
MT_GMSC defined in TS 23.018 [X].
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Procedure MNP_MT_GMSC_Check_MNP_Indicators 1(1)

D

NPDB query
check supported LOPTION
Yes No
NPDB query is L
marked done
Yes
Result:= Result:=
Fail Routeing
numher

Q &
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A.3.1.1 Procedure MOBILE_NUMBER_PORTABILITY_IN_QoHR

The procedure MOBILE_NUMBER _PORTABILITY_IN_QoHR isshowninfigure A.1.3. It is called from the
procedure Obtain_Routeing_Address defined in GSM 03.18 [4].

Thetext in this clause is a supplement to the definition in the SDL diagrams; it does not duplicate the information in the
SDL diagrams.

The IDP message contains the service key for MNP query and the called party’s MSISDN.
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Procedure MOBILE_ NUMBER_PORTABILITY_IN_QoHR
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Procedure MOBILE_NUMBER_PORTABILITY_QoHR

1(1)
‘Procedure inthe GMSC . - Signals to/from the
'to handle Query on HLR Release right are to/from the NPD
‘for Mobile Number Portability .
yes -
no NPDB query is
marked done
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no
called party number within
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no
yes
Result := IDP
not ported NPDB Quer
Wait
negative .
Response Abort Continue Connect

\ \

Result := Result :=
not ported Number ported

X X

Figure A.13: Procedure MOBILE_NUMBER_PORTABILITY_IN_QoHR
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A.3.1.2 Procedure MOBILE_NUMBER_PORTABILITY_IN_TQoD

The procedure MOBILE_NUMBER_PORTABILITY_IN_TQoD isshown infigure A.14. It is called from the
procedure Obtain_Routeing_Address defined in GSM 03.18 [4].

Thetext in this clause is a supplement to the definition in the SDL diagrams; it does not duplicate the information in the
SDL diagrams.

The IDP message contains the service key for MNP query and the called party’s MSISDN.
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Procedure MOBILE_NUMBER_PORTABILITY_TQoD 1(1)
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Figure A.14: Procedure MOBILE_NUMBER_PORTABILITY_IN_TQoD
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10.1.3 Parameter use
See subclause 7.6 for a definition of the parameters used in addition to the following. Note that:

- aconditional parameter whose useis defined only in 3G TS 23.078 shall be absent if the sending entity does not
support CAMEL;

- aconditional parameter whose use is defined only in GSM 03.79 shall be absent if the sending entity does not
support optimal routeing;

- aconditional parameter whose useis defined only in 3G TS 23.078 & GSM 03.79 shall be absent if the sending
entity supports neither CAMEL nor optimal routeing.

Interrogation Type

See GSM 03.79 [99] for the use of this parameter.
GM SC address

The E.164 address of the GM SC.

MSISDN

Thisisthe Mobile Subscriber ISDN number assigned to the called subscriber. In the Request & Indication it isthe
number received by the GMSC in the lAM. If the call isto be forwarded and the HL R supports determination of the
redirecting number, the HLR inserts the basic MSISDN in the Response.

See GSM 03.66 [108] for the use of this parameter and the conditions for its presence in the response.
OR Interrogation

See GSM 03.79 [99] for the use of this parameter and the conditions for its presence.

OR Capability

See GSM 03.79 [99] for the use of this parameter and the conditions for its presence.

CUG Interlock

See GSM 03.18 [97] for the use of this parameter and the conditions for its presence.

CUG Outgoing Access

See GSM 03.18 [97] for the use of this parameter and the conditions for its presence.

Number of Forwarding

See GSM 03.18 [97] for the use of this parameter and the conditions for its presence.

Network Signal Info

See GSM 03.18 [97] for the conditions for the presence of the components of this parameter.

Supported CAMEL Phases

The use of this parameter and the requirements for its presence are specified in 3G TS 23.078

T-CS| Suppression

The use of this parameter and the requirements for its presence are specified in 3G TS 23.078

Suppression Of Announcement

The use of this parameter and the requirements for its presence are specified in 3G TS 23.078

Call Reference Number




The use of this parameter and the conditions for its presence are specified in 3G TS 23.078 [98] and GSM 03.79 [99].

Forwarding Reason

See GSM 03.79 [99] for the use of this parameter and the conditions for its presence.

Basic Service Group

See GSM 03.79 [99] for the use of this parameter and the conditions for its presence.
Alerting Pattern

See GSM 03.18[97] for the use of this parameter and the conditions for its presence.
CcBScal

See 3G TS 23.093 [107] for the use of this parameter and the conditions for its presence.

Supported CCBS Phase

Additional Signal Info

See 3G TS 23.081 [27] for the conditions for the presence of the components of this parameter.
This parameter indicates by its presence that CCBS is supported and the phase of CCBS which is supported.

IST Support Indicator

This parameter is used to indicate to the HLR that the GM SC supports basic IST functionality, that is, the GMSC is able
to terminate the subscriber call activity that originated the IST Alert when it receivesthe IST Alert response indicating
that the call(s) shall be terminated. If this parameter is not included in the Send Routing Information indication and the
subscriber is marked as an I ST subscriber, then the HLR may limit the service for the call (by barring the incoming call
if it is not subject to forwarding, or suppressing Call Forwarding from the GMSC), or alow the call assuming the
associated risk of not having the basic IST mechanism available.

This parameter can a so indicate that the GM SC supports the IST Command, including the ability to terminate all calls
being carried for the identified subscriber by using the IMSI as akey. If this additional capability is not included in the
Send Routing Information indication and the subscriber is marked as an IST subscriber, then the HLR may limit the
service for the subscriber (by barring the incoming calls if they are not subject to forwarding, or suppressing Call
Forwarding from the GM SC), or allow the incoming calls assuming the associated risk of not having the IST Command
mechanism available.

Pre-paging supported

See 3G TS 23.018 for the use of this parameter and the conditions for its presence.

Cdll Diversion Treatment | ndicator

This parameter indicates whether or not call diversion is allowed.

IMSI

See GSM 03.18[97] and GSM 03.66 [108] for the use of this parameter and the conditions for its presence.
MSRN

See GSM 03.18 [97], GSM 03.66 [108] and GSM 03.79 [99] for the use of this parameter and the conditions for its
presence. If the NPLR returns only the M SISDN-number without Routeing Number to the GM SC, the M SISDN-number
shall be returned as MSRN.

Forwarding Data

This parameter includes the forwarded-to number, the forwarding reason and the forwarding options Notification to
calling party and Redirecting presentation , and can include the forwarded-to subaddress. See GSM 03.18 [97] and GSM
03.79 [99] for the conditions for the presence of its components.



Forwarding Interrogation Required

See GSM 03.79 [99] for the use of this parameter and the conditions for its presence.
VMSC address

See GSM 03.79 [99] for the use of this parameter and the conditions for its presence.
GMSC CAMEL Subscription Info

The use of this parameter and the requirements for its presence are specified in 3G TS 23.078

L ocation Information

The use of this parameter and the requirements for its presence are specified in 3G TS 23.078
Subscriber State
The use of this parameter and the requirements for its presence are specified in 3G TS 23.078

CUG Subscription Flag

The use of this parameter and the requirements for its presence are specified in 3G TS 23.078.

North American Equal Access preferred Carrier 1d

This parameter is returned to indicate the preferred carrier identity to be used to setup the call (i.e. forwarding the call or
establishing the roaming leg).

SS-List

This parameter includes SS-codes and will be returned as an operator option. The HLR shall not send PLMN-specific
SS-codes across PLMN boundaries. However if the GM SC receives PLMN-specific SS-codes from aforeign PLMN's
HLR the GMSC may ignoreit. If the GMSC attempts to process the PLMN specific SS codes, this may lead to
unpredictable behaviour but the GM SC shall continue call processing.

Basic Service Code

The use of this parameter and the requirements for its presence are specified in 3G TS 23.078.

If the CAMEL service is not involved, this parameter includes the basic service code and will be returned as an operator
option. The HLR shall not send a PLMN-specific Basic Service Code across PLMN boundaries. However if the GMSC
receives a PLMN-specific Basic Service Code from aforeign PLMN'sHLR the GMSC may ignoreit. If the GMSC
attempts to process the PLMN specific Basic Service codes, this may lead to unpredictable behaviour but the GMSC
shall continue call processing.

CCBS Target
See GSM 03.93 for the use of this parameter and the conditions for its presence.

Keep CCBS Call Indicator

See GSM 03.93 for the use of this parameter and the conditions for its presence.
IST Alert Timer

Itincludesthe IST Alert timer value that must be used to inform the HLR about the call activities that the subscriber
performs. This parameter is only sent to the GMSC in response to a Send Routing Information request which indicates
the the GM SC supports IST.

Number Portability Status

This parameter indicates the number portability status of the subscriber. This parameter may be present if the sender of
SRlack isNPLR.

User error



This parameter is sent by the responder when an error is detected and if present, takes one of the following values:
- Unknown Subscriber;
The diagnostic for the Unknown Subscriber error may indicate “NPDB Mismatch”.
- Number changed;
- Cdll Barred;

This error will indicate that either incoming calls are barred for this MS or that calls are barred due to Operator
Determined Barring (see GSM 02.41 for a definition of this network feature).

- CUG Rgject;

The value of this error cause will indicate the reason for CUG Reject.
- Bearer Service Not Provisioned;
- Teleservice Not Provisioned;

A subscription check has been performed and the call has not passed the check due to incompatibility with regard
to the requested service. Depending on the nature of the incompatibility, either of these messages will be
returned.

- Facility Not Supported;
- Absent Subscriber;

Thisindicates that the location of the MS is not known (either the station is not registered and there is no location
information available or the Provide Roaming Number procedure fails due to IM S| detached flag being set), or
the GM SC requested forwarding information with a forwarding reason of not reachable, and the call forwarding
on MS not reachable service is not active.

- Busy Subscriber;

Thisindicates that Call Forwarding on Busy was not active for the specified basic service group when the GMSC
requested forwarding information with a forwarding reason of busy.

The error may also indicate that the subscriber is busy due to an outstanding CCBS recall. In the error data it may
then be specified that CCBS is possible for the busy encountered call.

- No Subscriber Reply;

Thisindicates that Call Forwarding on No Reply was not active for the specified basic service group when the
GM SC requested forwarding information with a forwarding reason of no reply.

- OR Not Allowed;

Thisindicates that the HLR is not prepared to accept an OR interrogation from the GMSC, or that callsto the
specified subscriber are not allowed to be optimally routed.

- Forwarding Violation;

- System Failure;

- DataMissing;
- Unexpected Data Value.
See subclause 7.6 for a definition of these errors.
Provider error

These are defined in subclause 7.6.



17.7.7 Error data types



MAP- ER- Dat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map- ER-DataTypes (17) version6 (6)}

DEFI NI TI ONS
IMPLICIT TAGS
BEG N

EXPORTS

Roam ngNot Al | owedPar am
Cal | Bar r edPar am
CUG Rej ect Par am
SS- I nconpati bilityCause,
PW Regi st rati onFai | ur eCause,
SM Del i veryFai | ur eCause,
Syst enfai | ur ePar am
Dat aM ssi ngPar am
Unexpect edDat aPar am
Faci | i t yNot SupPar am
OR- Not Al | owedPar am
UnknownSubscr i ber Par am
Number ChangedPar am
Uni dent i fi edSubPar am
11l egal Subscri ber Par am
I'I'I egal Equi pnent Par am
Bear er Ser vNot Pr ovPar am
Tel eser vNot ProvPar am
Traci ngBuf f er Ful | Par am
NoRoam ngNbPar am
Absent Subscri ber Par am
BusySubscri ber Par am
NoSubscri ber Repl yPar am
For war di ngVi ol ati onPar am
For war di ngFai | edPar am
ATI - Not Al | owedPar am
SubBusyFor M- SMs- Par am
MessageWai t Li st Ful | Par am
Absent Subscri ber SM Par am
Absent Subscri ber Di agnosti cSM
Resour celLi mi t ati onPar am
NoG oupCal | NbPar am
I nconpati bl eTer m nal Par am
Short Ter nDeni al Par am
LongTer nDeni al Par am
Unaut hor i zedRequest i ngNet wor k- Par am
Unaut hori zedLCSC i ent - Par am
Posi t i onMet hodFai | ur e- Par am
UnknownOr Unr eachabl eLCSC i ent - Par am
MWt Event Not Suppor t ed- Par am
ATSI - Not Al | owedPar am
ATM Not Al | owedPar am
11l egal SS- Oper at i onPar am
SS- Not Avai | abl ePar am
SS- Subscri ptionVi ol ati onPar am
I nf or mat i onNot Avai | abl ePar am

| MPORTS
SS- St at us
FROM MAP- SS- Dat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map-SS-DataTypes (14) version6 (6)}

Si gnal | nf o,
Basi cSer vi ceCode,
Net wor kResour ce
FROM MAP- CormonDat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map- CoomonDat aTypes (18) version6 (6)}

SS- Code



FROM MAP- SS- Code {
ccitt identified-organization (4) etsi

(0) nobil eDomai n (0)

gsm Network (1) nodul es (3) map-SS-Code (15) version6 (6)}

Ext ensi onCont ai ner
FROM MAP- Ext ensi onDat aTypes {
ccitt identified-organization (4) etsi

(0) nobil eDomai n (0)

gsm Network (1) nodul es (3) map-ExtensionDataTypes (21) version6 (6)}

i

Roami ngNot Al | owedPar am : : = SEQUENCE {
roam ngNot Al | onedCause

Roam ngNot Al | owedCause,

ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
-}
Roam ngNot Al | owedCause :: = ENUVMERATED ({
pl mRoani ngNot Al | owed (0),
operatorDetermi nedBarring (3)}
Cal | BarredParam ::= CHO CE {
cal | Barri ngCause Cal | Bar ri ngCause,
-- call BarringCause nust not be used in version 3
ext ensi bl eCal | Bar r edPar am Ext ensi bl eCal | Barr edPar am
-- extensibl eCal | BarredParam nust not be used in version <3
}
Cal | Barri ngCause ::= ENUMERATED {
barringServi ceActive (0),
operatorBarring (1)}
Ext ensi bl eCal | BarredParam : : = SEQUENCE {
cal | Barri ngCause Cal | Bar ri ngCause OPTI ONAL,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
unaut hori sedMessageOri gi nat or [1] NULL OPTI ONAL }
CUG Rej ect Param : : = SEQUENCE {
cug- Rej ect Cause CUG Rej ect Cause OPTI ONAL,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
-}
CUG Rej ect Cause ::= ENUMERATED {
i ncom ngCal | sBarredWthi nCUG (0),
subscri ber Not Menber O CUG (1),
request edBasi cServi ceVi ol at esCUG Constraints (5),
cal l edPartySS-InteractionViolation (7)}
SS-Inconpati bilityCause ::= SEQUENCE {
ss- Code [1] SS-Code OPTI ONAL,
basi cServi ce Basi cSer vi ceCode OPTI ONAL,
ss-Status [4] SS-Status OPTIl ONAL,
..}
PW Regi strationFai | ureCause ::= ENUVERATED ({
undetermned (0),
inval i dFormat (1),
newPasswor dsM smatch  (2)}
SM Enurrer at edDel i ver yFai | ureCause :: = ENUMERATED ({
nmenor yCapaci t yExceeded (0),
equi prent Protocol Error (1),
equi pmrent Not SM Equi pped  (2),
unknownSer vi ceCentre (3),
sc- Congestion (4),
i nval i dSME- Address (5),
subscri ber Not SC- Subscriber (6)}
SM Del i veryFai | ureCause ::= SEQUENCE {
sm Enurrer at edDel i ver yFai | ur eCause SM Enurrer at edDel i ver yFai | ur eCause,
di agnosticlnfo Signal I nfo OPTI ONAL,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,

3




Absent Subscri ber SM Par am : : = SEQUENCE {

absent Subscri ber Di agnost i cSM Absent Subscri ber D agnosti cSM OPTI ONAL,
-- Absent Subscri ber Di agnosti cSM can be either for non- GPRS

-- or for GPRS

ext ensi onCont ai ner Ext ensi onCont ai ner OPTIl ONAL,

addi ti onal Absent Subscri berDi agnosti cSM  [0] Absent Subscri ber Di agnosti cSM OPTI ONAL }
-- if received, additional Absent Subscri berDi agnosti cSM

-- is for GPRS and absent Subscri ber Di agnosticSM i s

-- for non-GPRS

Absent Subscri ber Di agnosti cSM :: = | NTEGER (0. . 255)
-- Absent Subscri ber Di agnosti cSM val ues are defined in ETS 300 536 (GSM 03. 40)

Syst enfai | ureParam :: = CHO CE {

net wor kResour ce Net wor kResour ce,
-- networkResource nust not be used in version 3
ext ensi bl eSyst enfai | ur ePar am Ext ensi bl eSyst enfai | ur ePar am
-- extensi bl eSyst enfai | ureParam nust not be used in version <3
}
Ext ensi bl eSyst enfai | ur eParam : : = SEQUENCE {
net wor kResour ce Net wor kResour ce OPTIl ONAL,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
-}
Dat aM ssi ngParam : : = SEQUENCE {
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
-}
Unexpect edDat aPar am : : = SEQUENCE {
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
-}
Faci | i t yNot SupParam : : = SEQUENCE {
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
-}
OR- Not Al | owedPar am : : = SEQUENCE {
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
-}
UnknownSubscri ber Param : : = SEQUENCE {
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
unknownSubscr i ber Di agnostic UnknownSubscr i ber Di agnosti c OPTI ONAL}
UnknownSubscri ber Di agnosti c :: = ENUVERATED ({

i msi Unknown (0),
gprsSubscri pti onUnknown (1),

ndeB_M smatch (2)}
-- if unknown values are received in
-- unknownSubscri ber Di agnostic they shall be discarded
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