Page 1



3GPP TSG CN WG2 Meeting #29
N2-030266

San Diego, USA, 19th – 23rd May 2003
3GPP TSG CN WG4 Meeting #19
N4-030511

San Diego, USA, 19th – 23rd May 2003
	

	CHANGE REQUEST

	

	(

	23.066
	CR
	025
	(

rev
	
	(

Current version:
	5.0.0
	(


	

	

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	
	Radio Access Network
	
	Core Network
	x


	

	Title:
(

	Incorrect Charging with MNP

	
	

	Source:
(

	ERICSSON L.M.

	
	

	Work item code:
(

	CAMEL4
	
	Date: (

	08/05/2003

	
	
	
	
	

	Category:
(

	F
	Sub-Category:  Essential Correction
	Release: (

	Rel-5

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)


	Use one of the following releases:
2
(GSM Phase 2)
R96
(Release 1996)
R97
(Release 1997)
R98
(Release 1998)
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)

	
	

	Reason for change:
(

	Operators normally apply different tariffs to calls established to their own subscribers and calls established towards subscribers belonging to another networks. In scenarios without MNP, the B number (called party) or the A number (calling party) indicates the network to which the subscriber belongs. In scenarios with MNP, the B number (called party) or the A number (calling party) doesn't indicate anymore the network to which the subscriber belongs.


With the introduction of MNP, it is impossible for operators to calculate the proper rating based on the MSISDN identity for prepaid services as any subscriber number can be ported to another operator domain.


This function is missing in the existing standards. It is highly needed to introduce a solution for prepaid services.

	
	

	Summary of change:
(

	A direct interface between MNP and Interrogating Network Entity (INE) to provide MNP information is added. This interface is addressed to MNP SRF solution. The mechanism to support this interface is provided.

	
	

	Consequences if 
(

not approved:
	Prepaid services can be charged incorrectly when MNP is introduced in the portability domain because the charge of A number or B number may vary depending on whether the B number or A number is ported or not.

	
	

	Clauses affected:
(

	2, 3.1, 4.3 and Annex D (new)

	
	

	
	Y
	N
	
	

	Other specs
(

	x
	
	 Other core specifications
(

	23.078

29.002

	affected:
	
	x
	 Test specifications
	

	
	
	x
	 O&M Specifications
	

	
	

	Other comments:
(

	Refer to discussion paper N4-021466, presented and noted on CN4 #17 meeting, for background information on this issue.


*** First Modification ***

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.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]
3GPP TS 21.905: "3G Vocabulary".

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

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

[4]
ETSI 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]
ETSI ETS 300 374-1: "Intelligent Network (IN); Intelligent Network Capability Set 1 (CS1); Core Intelligent Network Application Protocol (INAP); Part 1: protocol specification".

[6]
ITU-T Recommendation Q.769.1; ISDN User Part (ISUP); Enhancements for the support of Number Portability".

[7]
ETSI EN 300 356-2 V4.1: "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}
CTIA report on Wireless Number Portability, Version 2.0.0.

[9]
ANSI T1.660 – 1998, American National Standards for Telecommunications – Signaling System Number 7 – Number Portability Call Completion to a Portable Number.
[10]
ANSI T1.111-1996, American National Standards for Telecommunication – Signalling System No. 7 (SS7) Message Transfer Part (MTP). 

[11]
ANSI T1.112-1996, American National Standards for Telecommunication – Signalling System No. 7 (SS7) Signalling Connection Control Part (SCCP). 

Note: Translation Types 10 and 14 will be published in the next revision of ANSI T1.112. 
[12]
American National Standard for Telecommunications – Signalling System Number 7 (SS7) - ISDN User Part (ISUP) - ANSI T1.113-1995.

[13]
American National Standard for Telecommunications - Signalling System Number 7 (SS7) –Transaction Capabilities Application Part (TCAP) - ANSI T1.114-1996.

[14]
ETSI EN 302 097 V1.2: "Integrated Services Digital Network (ISDN); Signalling System No.7; ISDN User Part (ISUP); Enhancements for support of Number Portability (NP)".

[15]
TI - Technical Requirements No. 3, April 1999, Number Portability Database and Global Title Translation.

[16]
3GPP TS 23.096: "Mobile Name Identification Supplementary Service – Stage 2".

[17]
North American Numbering Council (NANC) Functional Requirement Specification, Number Portability Administration Center- Service Management System (NPAC-SMS), Version 1.0, May 25, 1995; Version 2.0, June 2, 1997.
[18]
3GPP TS 23.078: "3rd Generation Partnership Project; Technical Specification Group Core Network; Customised Applications for Mobile network Enhanced Logic (CAMEL) Phase 4 – Stage 2".

*** Next Modification ***

3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply.

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

interrogating network entity: entity that submits a non-call related signalling message to interrogate the HLR
interrogating network: network in which the interrogating network entity resides
mobile number portability: ability for a mobile subscriber to change  mobile network subscription  within the same country whilst retaining his/her original MSISDN(s). Additional regulatory constraints apply in North America.

mobile number portability information: an information set relevant to Mobile Number Portability for a mobile subscriber. It contains Routeing Number, generic IMSI, MSISDN, Number Portability Status etc
network operator: GSM PLMN operator

non-call related signalling message: all 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 etc)

North American GSM Number portability: the ability for a subscriber to change subscription between North American GSM networks and other subscription networks within a regulated geographical area within North America.

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

number portability location register: internal MAP application terminating function (MATF) in the MNP-SRF network entity with an (unspecified) interface with a NPDB

number portability status: information indicating the status of number portability for a mobile subscriber. It may be one of: own number ported out, own number not ported out, foreign number ported in, foreign number ported to a foreign network, foreign number not known to be ported
number range holder network: network to which the number range containing the ported number has been allocated

originating network: network where the calling party is located

portability domain: set of GSM PLMNs in a country between which MSISDNs may be ported or a set of North American GSM Mobile networks and other subscription networks within a regulated geographical area within North America

portability network: a PLMN or ,in North America, a PSTN or an ISDN network

portable number: E.164 number that can be ported between networks in one nation
ported number: portable number that has undergone the porting process

ported subscriber: subscriber of a ported number

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

recipient network: network that receives the number in the porting process. This network becomes the subscription network when the porting process is complete
routeing number: routeing number is the data stored against the ported number or the non-ported number in the Number Portability Database. The routeing number points to Subscription Network or Recipient Network
service key: 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: entity that 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: transfer of numbers between two unique Service Providers

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

NOTE:
The term “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

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

CNAP
Calling Name Presentation

CNDB
Calling Name Database

CRMNP
Call Related Mobile Number Portability

FCI 
Forward Call Indicator

GAP
Generic Address Parameter

GMSC
Gateway MSC

GMSCB
The GMSC in HPLMNB

GTT
Global Title Translation

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-services Switching Centre

MSISDN
Mobile Station International ISDN Number 

MSRN
Mobile Station Roaming Number

NANP
North American Numbering Plan

NAGNP
North American GSM Number Portability

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
SCF
Service Control Function
SMS
Short Message Service

SOR
Support of Optimal Routeing

SRI
Send Routeing Information

STP
Signalling Transfer Point

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 3GPP TS 21.905: "3G Vocabulary".
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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 or ATI for querying MNP information) 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 or in the ANSI T1.112-1996 SCCP recommendations for North America, reference [11].
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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_Non_Call_Related and MNP_SRF_MATF_ATI 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 “MNP info query” is a test on the SCCP Translation Type if a dedicated Translation Type value for Any Time Interrogation (ATI) message 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 "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.



Figure 2: Process MNP_SRF
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Annex D (normative):
MNP Signalling Relay Function – Providing MNP Information

D.1
Handling of Providing MNP Information

The MNP information is requested by an Interrogating Network Entity (INE) with the MAP_ANY_TIME_INTERROGATION (ATI) message at any time.

In a PLMN supporting MNP with direct routeing, where the called party number or the calling party number is within the ranges owned by any network in the portability domain, the INE sends an ATI such that it will be handled by the MNP-SRF in the network.

In a PLMN supporting MNP with indirect routeing, where the called party number or the calling party number is within the range owned by the network, the INE sends an ATI such that it will be handled by the MNP-SRF in the Number Range Holder Network.

The MNP-SRF obtains the MNP information for a subscriber from the MNP database.

The INE requesting MNP information may be gsmSCF for prepaid services (see 3GPP TS 23.078 [18]).

D.2
Functional Requirements of Network Entities

D.2.1
Procedure MNP_SRF_MATF_ATI

Figure D.2.1 shows the procedure MNP_SRF_MATF_ATI. This procedure handles ATI message to provide MNP information for subscribers. It is called from the process MNP_SRF (see clause 4.3).
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Figure D.2.1: Procedure MNP_SRF_MATF_ATI

D.2.2
Process for Providing MNP Info

The MAP operation Any Time Interrogation (ATI) is used to query the NPDB for the MNP information between the Interrogating Network Entity (INE) and MNP SRF. The INE requesting MNP information may be gsmSCF for prepaid services (see 3GPP TS 23.078 [18]).

The process for providing MNP information is specified in 3GPP TS 23.078 [18]. This process describes how ATI message is handled in MNP SRF at application level.

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

D.3
Scenarios for Providing MNP Information

D.3.1
Indirect Routeing

Figure D.3.1 shows the scenario for providing MNP information for a ported or non-ported number where indirect routeing is used (i.e., via the number range holder network).

The Interrogating Network Entity (INE) submits an Any Time Interrogation (ATI) message. When MNP-SRFB receives the message, MNP-SRF operation is triggered. The MNP-SRF functionality analyses the MSISDN in the application level and queries an MNP database to get the MNP information. The INE may query the MNP information for the called party number or the calling party number.

The INE requesting MNP information may be gsmSCF for prepaid services (see 3GPP TS 23.078 [18]).
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Figure D.3.1: Providing MNP information for a ported or non-ported number where indirect routeing is used

NOTE 1:
the TT has a special value for ATI message to query the MNP information in the portability domain.
1. The INE sends an ATI message to the MNP-SRFB in the Number Range Holder Network with the MSISDN for the called party or calling party and a TT set to ATITTMNP at SCCP level to query the MNP information for the called party or calling party.

2. The MNP-SRFB sends the ATI acknowledgement with the MNP information back to the INE.

D.3.2
Direct Routeing

Figure D.3.2 shows the scenario for providing MNP information for a ported or non-ported number where the interrogating network supports direct routeing.

The Interrogating Network Entity (INE) submits an Any Time Interrogation (ATI) message. When MNP-SRFA receives the message, MNP-SRF operation is triggered. The MNP-SRF functionality analyses the MSISDN in the application level and queries an MNP database to get the MNP information. The INE may query the MNP information for the called party number or the calling party number.

The INE requesting MNP information may be gsmSCF for prepaid services (see 3GPP TS 23.078 [18]).
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Figure D.3.2: Providing MNP information for a ported or non-ported number where direct routeing is used

NOTE 1:
the TT has a special value for ATI message to query the MNP information in the portability domain.
1. The INE sends an ATI message to the MNP-SRFA with the MSISDN for the called party or calling party and a special TT set to ATITTMNP at SCCP level to query the MNP information.

2. The MNP-SRFA sends the ATI acknowledgement with the MNP information back to the INE.

D.4
Contents of the messages

This clause contains detailed description of the messages shown in this part of the specification.

D.4.1
Any Time Interrogation

The contents of this message are specified in 3GPP TS 23.078 [18].

D.4.2
Any Time Interrogation ack

The contents of this message are specified in 3GPP TS 23.078 [18]. In the case that the message is sent from the MNP SRF to the INE, the following MNP information is defined and shall be present if requested:

	Information element name
	Required
	Description

	 Routeing Number
	C
	The Routeing Number points to Subscription Network or Recipient Network.

	 Imsi
	C
	The IMSI returned by MNP SRF is a generic IMSI, i.e. it is not tied necessarily to the Subscriber. MCC and MNC values in this IMSI shall point to the Subscription Network of the B or A Subscriber.

	 Msisdn
	C
	MSISDN of the B or A subscriber.

	 Number Portability Status
	C
	Indicates the number portability status of the subscriber. It shall be one of the following:

-
NotKnownToBePorted;

-
OwnNumberPortedOut;
-
ForeignNumberPortedToForeignNetwork;
-
OwnNumberNotPortedOut;
-
ForeignNumberPortedIn.
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