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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 MNP info query) 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 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 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 explicit MNP info query 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 MNP info query 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.
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Figure 2: Process MNP_SRF

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_ROUTING_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 domain, the gateway MSCs and gsmSCF 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 and gsmSCF 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.

If the SRI does not contain an explicit indication for MNP query the following applies:

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

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 domain.

In cases 2 and 3, the MNP-SRF relays the message to the HLR. For further details of the signalling relay function, the reader is referred to [7].

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 holder network.
If the SRI contains an explicit indication for MNP query the following applies:
In all cases the MNP-SRF reacts as follows.

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

C.2
Functional Requirements of Network Entities

C.2.1
Procedure MNP_SRF_MATF_Call_Related

Figure C.2.2.2 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 holder 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 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 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 case the 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 allocated 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.2.2.2 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 holder network.

If the GMSC is not in the database own network then the enquiry has been routed from the number range holder 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 a result of the check “terminate”, the user error “unknown subscriber” shall be used. If version 3 or higher of the MAP protocol is in use, then the diagnostic “NPDB mismatch” may be used.

The check “HPLMN MSISDN Range” identifies if the MSISDN received in the SRI exists in a MSISDN Range owned by the HPLMN. This is a North American Network implementation option and allows a MAP Error “Unknown Subscriber” to be sent to the GMSC instead of the MSISDN.

The check “HPLMN RN Range” identifies if the Routeing Number assigned to the MSISDN within the SRI_NPLR is assigned to the HPLMN. This is a North American Network implementation option and allows a MAP Error  “Unknown Subscriber” to be sent to the GMSC instead of the RN+MSISDN.
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Figure C.2.2: Procedure MNP_SRF_MATF_Call_Related
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Figure C.2.2.1: Procedure MATF
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Figure C.2.2.2: Process SRI_NPLR sheet 1
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Figure C.2.2.2: Process SRI_NPLR sheet 2
C.3
Call Scenarios

The notation TT=SRI in diagrams in this section assumes that SRI=CRMNP for ETSI and SRI = Translation Type 14 for ANSI. For explicit MNP info query a dedicated Translation Type EXPMNP is used. 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 B.4.2. For further details of the signalling relay function, the reader is referred to [7].

C.3.1
Call to 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 3G TS 23.018 [3]).
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Figure C.3.1: Call to a non-ported number

1.
From an Originating Exchange a call is set up to MSISDN. The call is routed to the subscription network being the number range holder network, if the number is non-ported.

2.
When GMSCB 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 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 receives the SRI, it responds to the GMSCB by sending an SRI ack with an MSRN that identifies the MSB in the VMSCB.

5.
GMSCB uses the MSRN to route the call to VMSCB.

C.3.2
Call to a Ported Number – Originating Network = Subscription Network – Direct Routeing

Figure C.3.2 shows the signalling involved for a call to a ported number via direct routeing where the call is originated in the subscription network.
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Figure C.3.2: Call to a ported number via direct routeing where the call is originated in the subscription network

1.
MSA originates a call to MSISDN.

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

3.
When GMSCA 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’.

4.
When the MNP_SRF/MATF receives the message, it 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 HLRA address. After modifying the CdPA, the message is routed to HLRA.

5.
When HLRA receives the SRI, it responds to the GMSCA by sending an SRI ack with an MSRN that identifies the MSB in the VMSCB.

6.
GMSCA uses the MSRN to route the call to VMSCB.

C.3.3
Mobile Originated Call to a Ported or not known to be Ported Number – Originating Network Subscription Network– Direct Routeing

Figure C.3.3 shows the signalling involved for a national mobile originated call to a number not Subscribed in the originating network via direct routeing. The scenario describes signalling in the originating network using direct routeing in the cases when an own number is ported out, a foreign number is not known to be ported or a foreign number is ported to other foreign network.
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Figure C.3.3: National mobile originated call to a ported number via direct routeing

1.
MSA originates a call to MSISDN.

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

3.
When GMSCA 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’.

4.
When the MNP_SRF/MATF receives the message, it analyses the MSISDN in the CdPA and identifies the MSISDN as not known to be ported or being ported to another network. As the message is a SRI message, the MNP_SRF/MATF responds to the GMSCA by sending an SRI ack with a RN + MSISDN; For the case the number is not known to be ported the routeing number may be omitted.

5.
GMSCA uses the (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.

C.3.4
Call to a Ported Number – Indirect Routeing

Figure C.3.4 shows the signalling involved for a call to a ported number via indirect routeing.
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Figure C.3.4: Call to a ported number via indirect routeing

1.
From an Originating Exchange a call is set up to MSISDN. The call is routed to the number range holder network.

2.
When GMSCA in the number range holder 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. As the message is an SRI message, the MNP_SRF/MATF responds to the GMSCA by sending an SRI ack with a RN + MSISDN.

4.
GMSCA uses the 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.

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.
From an Originating Exchange a call is set up to MSISDN. The call is routed to the number range holder network.

2.
When GMSCA in the number range holder 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 is triggered. The MNP_SRF/MATF functionality analyses the MSISDN in the CdPA and identifies the MSISDN as being ported to another network. As the 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 GMSCA in the number range holder network by sending a SRI ack with a RN + MSISDN.

5.
GMSCA uses the (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.

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 is triggered. 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 receives the SRI, it responds to the GMSCB by sending an SRI ack with an MSRN that identifies the MSB in the VMSCB.

9.
GMSCB uses the MSRN to route the call to VMSCB.

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 holder and the subscription network.
C.3.6
MNP explicit query
Figure C.3.6 shows the scenario for providing MNP information for a ported or non-ported number where the interrogating network entity explicitly requests MNP information.

The Interrogating Network Entity (INE) submits an Send Routing Information (SRI) 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 requesting MNP information may be gsmSCF for CAMEL prepaid services.
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Figure C.3.6: Providing MNP information for a ported or non-ported number where the INE explicitly requests MNP information
NOTE 1:
the TT has a special value for SRI message to query the MNP information in the interrogating network.
1. The INE sends an SRI message to the MNP-SRFA with the MSISDN for the called party, an indication for explicit MNP info query, and a special TT set to EXPMNP at SCCP level to query the MNP information.

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

C.4
Information Flows

Figure C.4.1 shows the information flow for a successful delivery of a call to a non-ported number or number ported into the network. The figure is related to figure C.3.1.
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Figure C.4.1: Successful delivery of a call to a non-ported subscriber or number ported into the network

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 is related to figure C.3.2.
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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

Figure C.4.3 shows the signalling involved for a national mobile originated call to a ported number via direct routeing. The figure is related to figure C.3.3.
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Figure C.4.3: Successful delivery of a national mobile originated call to a ported number via direct routeing

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 is related to figure C.3.3.
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Figure C.4.4: Successful delivery of a national mobile originated call to a not known to be ported number via direct routeing

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.


[image: image22.wmf]Visited Network

Subscription Network

IAM(MSISDN)

IAM (MSRN)

SRI (MSISDN)

CdPA = MSISDN, TT=SRI

IAM ((RN +) MSISDN)

GMSCA

MNP_SRFA/MATF

GMSCB

MNP_SRFB/MATF

HLRB

VMSCB

SRI (MSISDN)

CdPA = MSISDN, TT=SRI

SRI (MSISDN)

CdPA = HLRB address

SRI ack (RN + MSISDN)

SRI ack (MSRN)

PRN

PRN ack (MSRN)

Originating

Network

Number Range Holder Network


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

C.5
Contents of the messages

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

C.5.1
Send Routeing Info

The contents of this message are specified in 3G TS 23.018 [3]. In the case that the message is sent from the NPLR to the gsmSCF the following MNP specific information is defined:
	Information element name
	Required
	Description

	 Explicit MNP query
	C
	The gsmSCF explicitly requests MNP information from the NPLR.


C.5.2
Send Routeing Info ack

The contents of this message are specified in 3G TS 23.018 [3]. In the case that the message is sent from the NPLR to the GMSC, the following MNP specific information is defined:

	Information element name
	Required
	Description

	 Imsi
	M
	The IMSI returned by an NPLR 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 Subscriber

	 Msrn
	C
	When returned from the NPLR, this parameter contains a Routeing Number that points to Subscription Network. If concatenate addressing is used, it also contains the MSISDN in addition to the Routeing Number.In the case of a number which is not known to be ported, the Routeing Number may be omitted as an operator option. If the routeing number is omitted, this parameter contains only the MSISDN.

	 Msisdn
	C
	MSISDN of the B subscriber. This information element shall be present if MSRN contains the routeing number to reach the subscription network for B subscriber and the MSISDN is not contained in the MSRN information element.

	MNP Indicator
	U
	Indicates the number portability status of the subscriber.


C.6
Handling of MAP to ISUP mapping (informative)

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

C.6.1
ETSI Mapping direction: ISUP to MAP

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

C.6.2
ETSI Mapping direction: MAP to ISUP

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

Regardless of how MAP is established, the possible mappings of the parameters in ISUP IAM message is one of these 4 options (see also [6]):

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 routeing number in the IAM depends on the interfaces agreed by the operators in the portability domain.

C.6.3
ANSI Mapping direction: ISUP to MAP

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

The IAM message is specified for ANSI ISUP implementation in [8] and [9].

C.6.4
ANSI Mapping direction: MAP to ISUP

In MAP SRIack messages from NPLR, MAP versions 1 and 2 only support concatenate addressing for MNP. If MSISDN parameter is present in the SRI Ack, this means that separate addressing is used in MAP; this is only possible if MAP version 3 is used. MAP version 3 can also support concatenate addressing. In all cases, when a Routeing Number is returned, it is included in the MSRN parameter of the SRI Ack.

Regardless of how MAP is established, the possible mappings of the parameters in ISUP IAM message is one of these 4 options (see also [8] and [9]):

	MAP Parameters
	SRI Ack
	
	ISUP Parameters
	IAM

	IMSI
	Subscriber IMSI
	
	CdPN
	MSRN

	MSRN
	MSRN
	MAPS TO
	GAP
	N/A

	MSISDN
	Not Present
	
	FCI Bit M Indicator
	1

	MNP Indicator
	Not Present
	
	
	


	MAP Parameters
	SRI Ack
	
	ISUP Parameters
	IAM

	IMSI
	Default IMSI
	
	CdPN
	Dialled DN

	MSRN
	Dialled DN
	MAPS TO
	GAP
	N/A

	MSISDN
	Not Present
	
	FCI Bit M Indicator
	1

	MNP Indicator
	NotKnownToBePorted
	
	
	


	MAP Parameters
	SRI Ack
	
	ISUP Parameters
	IAM

	IMSI
	Default IMSI
	
	CdPN
	RN

	MSRN
	RN
	MAPS TO
	GAP
	Dialled DN

	MSISDN
	Dialled DN
	
	FCI Bit M Indicator
	1

	MNP Indicator
	OwnNumber
PortedOut
	
	
	


	MAP Parameters
	SRI Ack
	
	ISUP Parameters
	IAM

	IMSI
	Default IMSI
	
	CdPN
	RN

	MSRN
	RN
	MAPS TO
	GAP
	Dialled DN

	MSISDN
	Dialled DN
	
	FCI Bit M Indicator
	1

	MNP Indicator
	Foreign Number PortedToForeign
Network
	
	
	


In all cases, the method to transport the routing number in the IAM depends on the interfaces agreed by the operators in the portability domain.
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