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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 signalling for Mobile Terminating traffic cases, for ported UMTS or GSM mobile subscribers using Signalling Relay technology.

Normative Annex D of the present document describes the technical realisation of the handling of Mobile Originating SMS signalling for ported UMTS or GSM mobile subscribers using Signalling Relay technology.

The present document does not specify the porting process.

2
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]
3G TS 21.905: "3G Vocabulary".

[2]
3G TS 22.066: "Support of Mobile Number Portability (MNP); Service description. Stage 1".

[3]
3G TS 23.018: "Basic call handling; Technical realisation".

[4]
ETS 300 009 (1991): "Integrated Services Digital Network (ISDN); CCITT Signalling System No. 7 – Signalling Connection Control Part (SCCP) [connectionless services] to support international interconnection".

[5]
ETS 300 374-1: "Intelligent Network (IN); Intelligent Network Capability Set 1 (CS1); Core Intelligent Network Application Protocol (INAP); Part 1: protocol specification".

[6]
draft EN 302 097 V1.1.2 (1999): "Integrated Services Digital Network (ISDN); Signalling System No.7; ISDN User Part (ISUP); Enhancements for support of Number Portability (NP)".

[7]
draft EN 300 356-2 V4.0.0: "Integrated Services Digital Network (ISDN); Signalling System No.7; ISDN User Part (ISUP) version 4 for the international interface; Part 2: ISDN supplementary services [ITU-T Recommendation Q.730 modified]".
[8]
3G TS 29.002: "Mobile Application Part (MAP) specification".
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 

IWMSC
Interworking MSC
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 holder 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
Routeing Number

SC
Service Center

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 3G TS 21.905: "3G Vocabulary".

4.3
Common Functionality of the MNP-SRF

In a PLMN that 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 [7] 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 data for an MSISDN is inconsistent between PLMNs in a porting domain, 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  non segmented SCCP XUDT messages as defined in ITU-T 1996 SCCP recommendations.
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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, MNP_SRF_MT_Non_Call_Related and MNP_SRF_MO_Non_Call_Related are described in Normative Annex C, Normative Annex B and Normative Annex D 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 a MATF since call related messages are not routed to the MNP-SRF.

The test "call-related" is a test on the SCCP Translation 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 a dedicated Translation Type value for call related messages is for further study.
The test "CdPA=SC address?" identifies the MAP message MAP_MO_Forward_Short_Message routed to a Service Center in the Number Range Holder Network.
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Figure 2: Process MNP_SRF

6.3
Procedure MNP_SRF_Check_MNP_Indicator

The procedure MNP_SRF_Check_MNP_Indicator is shown in figure 6. It is called from the procedures MNP_SRF_MT_Non_Call_Related and MNP_SRF_MATF_Call_Related.

Annex B (normative):
Handling of Non-Call Related Signalling for Mobile Terminating traffic cases
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 a non-call related signalling message is originated outside the portability domain, this message (1) is received by the number range holder network. The number range holder network routes the message (5) onward to the subscription network.

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

If a non-call related signalling message is originated in a network inside the portability domain and this network does not support direct routeing, the message (2, 4) is routed to the number range holder network. The number range holder network routes the message (5) onward to the subscription network. This is referred to as indirect routeing.

B.3
Functional Requirements of Network Entities

B.3.1
Procedure MNP_SRF_MT_Non_Call_Related

Figure B.3.1 shows the procedure MNP_SRF_MT_Non_Call_Related. This procedure handles non-call related Mobile Terminating 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 number not ported out?” identifies all mobile numbers from the number ranges allocated to the network the MNP-SRF is located in and which are still 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 is located 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 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 holder network.
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Figure B.3.1: Procedure MNP_SRF_MT_Non_Call_Related

Annex D (normative):
Handling of Mobile Originated SMS signalling
D.1
Signalling Scenarios
D.1.1
Signalling for successful submission of MO SMS for a Non-Ported Number or Number Ported into the Network 
Figure D.1.1 shows the MNP-SRF/MATF operation for delivering a MO_Forward_Short _Message to a Service Center in the Subscription Network when the MSISDN is identified as non-ported or ported in from another network.
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Figure D.1.1: Successful delivery of MO SMS signalling
1
From an Originating MSC the MAP message MO_Forward_Short_Message is routed to the Number range holder network.

2 When MNP-SRF/MATF in the Number range holder network receives the message, MNP-SRF operation is triggered. The MNP-SRF functionality analyses the CdPA in the SCCP message and identifies a valid Service Center address. The MNP-SRF/MATF function then checks the portability status of the originating MSISDN. If it corresponds to an own number not ported out or a foreign number ported in, the message is relayed to the IWMSC.
3 IWMSC delivers the message to SC.
D.1.2
Signalling for unsuccessful submission of MO SMS for a Ported Number or a Foreign Number not ported in.
Figure D.1.2 shows the signalling involved for MNP-SRF/MATF operation in the Number range holder network for unsuccessful delivery of MO_Forward_Short _Message when the MSISDN is identified as ported to another network or foreign number not ported in.

[image: image9.wmf]Number Range Holder Network =

Subscription Network

Originating network

MNP-SRF

MATF

Originating

MSC

1

2


Figure D.1.2: Unsuccessful delivery of MO SMS signalling
1 From an Originating MSC the MAP message MO_Forward_Short_Message is routed to the Number range holder network.
2 When MNP-SRF/MATF in the Number range holder network receives the message, MNP-SRF operation is triggered. The MNP-SRF functionality analyses the CdPA in the SCCP message and identifies a valid Service Center address. The MNP-SRF/MATF function then checks the portability status of the originating MSISDN. If it corresponds to a number ported out or a foreign number not ported in, the MNP-SRF/MATF replies back to the MSC with an appropriate error cause.
D.2
Functional Requirements of Network Entities

D.2.1
Procedure MNP_SRF_MO_Non_Call_Related
Figure D.2.1 shows the procedure MNP_SRF_MO_Non_Call_Related. It is called from the process MNP_SRF.

D.2.2
Proccess MNP_SRF_MO_Forward_Short_Message
Figure D.2.2 shows the process MNP_SRF_MO_Forward_Short_Message.
The database query checks the MSISDN received at the application level in the SM-RP-OA parameter defined in 3G TS 29.002 [8].
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 MAP message MO_Forward_Short_Message is sent to the IWMSC in the network.

The check “foreign number ported in” identifies all mobile numbers from the number ranges not allocated to the network the MNP-SRF/MATF is located in and which are served by the network the MNP-SRF/MATF is located in. In this case the MAP message MO_Forward_Short_Message is sent to the IWMSC in the network.

In the remaining cases, the MNP-SRF/MATF responds to the interrogating MSC with an appropriate error cause.
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Figure D.2.1: Procedure MNP_SRF_MO_Non_Call_Related
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Figure D.2.2: Process MNP_SRF_MO_Forward_Short_Message
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When you have finished making all changes, go to "tools / track changes / highlight changes" and uncheck the "track changes while editing" box, otherwise the page numbers in the headers will be difficult to read. Make sure that the two other options in this box (highlight changes on screen" and "highlight changes in printed document" are both maked "X".


Examples of expressions of prevision in 3GPP specifications


To ensure that everybody else understands your proposed chnaged the same way that you do, it is very important to keep to the following rules:


SHALL: To be used to indicate a requirement. e.g. "The ME shall reset the USIM" is correct Do not use "The ME resets the USIM" or "the ME must reset the USIM"


SHOULD: To be used to indicate recommendation. i.e. if, among several possibilities one is recommended as particularly suitable, without mentioning or excluding others, or that a certain course of action is preferred but not necessarily required, or that (in the negative form) a certain possibility or course of action is deprecated but not prohibited.


MAY: To be used to indicate permission. To be used instead of phrases such as "is permitted", "is allowed" or is permissible". The opposite of "may" is "need not".


CAN: To be used to indicate possibility and capability. To be used instead of phrases such as "be able to", "there is a possibility of" or "it is possible to".


A more detailed guide to the 3GPP drafting rules can be found on the 3GPP server at:



ftp://ftp.3gpp.org/information/drafting-rules.pdf

ANNEX A   
The CR cover sheet


This annex provides further information on how to fill out the cover sheet of a CR.


The header:


a)
The header, including the TSG or Working Group, the tdoc number (normally obtinaed from the 3GPP support team) and the meeting location and date.


The title box:


b)
The change request number. This is a 3 digit number and is allocated by the 3GPP support team project manager of the relevant WG. For GSM specifications, it is prefixed with an "A"


c)
The 3G or GSM specification number (e.g. 21.111 for 3G or 12.05 for GSM).


d)
The TSG or SMG plenary meeting to which this CR will be submitted to if it gets agreed at the WG meeting. 


e)
for approval/for information: one box only shall be marked with an "X"


Proposed change affects:


f)
At least one box shall be marked with an "X"


Source:


g)
The company name of the author of the CR. If the CR has already been agreed at a Working groups or sub working group, meeting, the subgroup name ( and Tdoc number) should be used instead.


Subject:


h)
One line (only) of concise text that describes the subject of the CR. Details should be put under "reason for change"



good examples:
"Clarification to FETCH command"






"Alignment of operation and parameter names"



recently used



bad examples:
"correction"






"editorial correction"






"correction to TS xxx.yy"






"various improvements"


Work item:



h)
The name of the 3G work item for which the CR is relevant.


Category and release:


i)
Choose one category only


Reason:


j)
This should be 1 to 10 lines of text that describes in further detail the reasons why the change is necessary and how the change is done.


Clauses Affected:


m)
Each subclause that is affected by the change should be listed here. New subclause number can be followed by " (new) ".


Other specs affected:


n)
Other 3G core specifications: to be used if the CR is linked to a CR for another 3G specification.
Other 2G core specifications: to be used if a CR is also needed for a GSM or other 2G specification.



MS test specifications: to be used if a change is needed to the MS test specifications.



BSS test specifications: to be used if a change is needed to the base station test specifications.



O&M specifications: to be used if a change is needed to O&M specifications.



When listing other CRs in part n) use, for example, the form "21.111-CR001" or "12.05-A123"


______________________________________


How to create a CR for 3G or SMG specifications.


File location: http://ftp.3gpp.org/information/3gCRF-??.doc





