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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 is left 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 calls to ported UMTS or GSM mobile subscribers using IN technology.

Normative Annex C of the present document describes the technical realisation of the handling of calls to 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 technology.

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 a specific reference, subsequent revisions do not apply.

· For a non-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".


[3]
3G 22.066: “Support of Mobile Number Portability (MNP); Service Description – Stage 1”.

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

[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 (ISUP); Enhancements for support of Number Portability (NP)".

3.2
Abbreviations


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

CCBS
Call Completion on Busy Subscriber

CCF
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
Mobile 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 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
Translation 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 UMTS or GSM mobile subscriber to change the 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 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 cluster:
add an entry in the Number Portability Database (if direct routeing is used).

b) if the number range owner network is identical 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 cluster:
delete any entry related to the ported MSISDN in the Number Portability Database.

c) 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 cluster:
update the Number Portability Database (if an entry for the ported MSISDN exists ).

Note that the order of sequence for the administrative actions to be performed both within a network and by different network operators is 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 a call 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).

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. 
In order to guard against the possibility that the porting data for an MSISDN is inconsistent between PLMNs in 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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Figure 1: Steering Function for SCCP Message routeing

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 is shown in figure A.1.3. It is called from the procedure Obtain_Routeing_Address defined in TS 23.018 [4].

The text 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.

A.3.1.2
Procedure MOBILE_NUMBER_PORTABILITY_IN_TQoD

The procedure MOBILE_NUMBER_PORTABILITY_IN_TQoD is shown in figure A.14. It is called from the procedure Obtain_Routeing_Address defined in TS 23.018 [4].

The text 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.

A.3.2
Functional requirement of MSC

A.3.2.1
Procedure MOBILE_NUMBER_PORTABILITY_IN_OQoD

The procedure MOBILE_NUMBER_PORTABILITY_IN_OQoD is shown in figure A.15. It is called from the procedure Outgoing_Call_Setup_MSC and from the process MT_CF_MSC defined in TS 23.018 [4].

The text 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” takes the “yes” exit if the number is a foreign national MSISDN or an own portable MSISDN.

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

A.4.2.4
CONTINUE

This message is specified in [6]. This message does not contain any information element.

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. 
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 MAP SEND_ROUTEING_INFORMATION (SRI) message without OR parameter set sent to the HLR. 

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

In a PLMN 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 MSCs 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:

1. An own number ported out;

2. An own number not ported out;

3. A foreign number ported in;

4. A foreign number ported to a foreign 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.  This is 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 cluster.

In cases 2 and 3, the MNP-SRF relays the message to the HLR.  
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. 

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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Figure C.2.1.1: Procedure MNP_SRF_MATF_Call_Related
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Figure C.2.1.2: Procedure MATF

C.3
Call Scenarios

The notation TT=SRI in diagrams in this section assumes that SRI=CRMNP. The use of other translation types is 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 function (e.g. TC relay) in MNP-SRF are not covered here, but the principle can be found in C.5.2. 
Figure C.4.5 shows the signalling involved for a call to a ported number via indirect routeing. The figure is related to figure C.3.4
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Figure C.4.5: Successful delivery of a call to a ported number via indirect routeing

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 figure is related to figure C.3.5.
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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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