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Problem
3GPP specification 32.005 does not currently provide sufficient data to represent number portability transactions.   This information is needed to enable the service provider to appropriately track all occurrences of NP queries, bill their subscribers accordingly, and verify that any charges passed from a 3rd party (such as an external NP query provider) are accurate.  Additionally this information is useful in determining if a provider needs to charge a previous network in the call path for failing to perform the NP query when required.  For wireline and wireless (U.S.) there is a wealth of data collected and recorded using the existing BAF 720 format (Belcore AMA Module 720 format).  The 3GPP CDRs would need to contain comparable data in order to operate in the NAR market with minimal complexity.  Having the MSISDN, or MDN, alone is not sufficient in the porting environment.  The number alone does not provide enough information in order to properly identify originating networks, since the subscriber may have been ported to a new provider.

Interim Solutions 

The first option is to create an entirely new 3GPP CDR specific to NP.   Because of the complexity of implementing this sort of change as an interim solution, it is preferred that option two be considered (below).

In option two, the current UMTS CDRs for incoming gateway, transit, outgoing gateway, call forwarding, etc., enable additional data to be added to the end of the CDR as determined necessary by the provider.   It is recommended that equivalent NP data (as found in the BAF 720) be appended to these CDRs. The recommended additions are shown below and should be included at the occurrence of an NP query,  for routing numbers that are received via incoming signaling, for calls routed to ported subscribers, and for call forwarding cases where the forward to number is queried upon before routing.  

	
	

	Location Routing Number (LRN), or Routing Number (RN)
	Should be set to the 10 digit LRN (U.S.) or an equivalent on a per country basis (RN).  Identifies the switch or network to which a subscriber has been ported.

	Supporting Information Needed for NP Query:

1.  LRN/RN Source Indicator

2. LRN Query Status

*An equivalent UMTS BCD notation of the possible values for these fields should be used.
	The LRN/RN Source Indicator identifies the location from which the LRN was received.  Options include NP database, incoming signaling, switching data, or not known.   The query status may be set to one of the following cases: successful, no response received, protocol error, rejected, no query done, or query not successful- unknown reason.


It is recommended that the fields listed in table 1 be included based on the following conditions:

1.  If the NP query is performed at the terminating switch, all fields must be populated in all applicable CDRs. If any data is unavailable, a default may be used (i.e. all 0s).  

2.  If the incoming signaling contains a routing number, or an LRN, the NP query should not be performed, and the CDR should contain the LRN source= incoming signaling, and the query status=no query performed.  These fields should be included in the incoming gateway CDR.

3.  If the NP query is performed at the originating switch, the CDR created at mobile origination should include all data shown in table 1.  

4. If at anytime, during mobile origination or termination , an LRN is received from the NP database, the LRN source should be set to NP database, the query status should be set to successful, and the LRN is simply set to the routing number sent by the NP database.

5. If call forwarding is invoked at the originating MSC, the forward to number may be subject to an NP query (if NP querying is enabled).  The fields indicated in table 1 should also be included in the originating call forward attempt CDR to record that the NP query was performed on the forwarded to number.  This scenario also applies to call forwarding at the terminating switch.

Please see the attached appendix for the current views of each of the 3GPP CDRs previously mentioned .  

Final Proposal/Resolution

As a final proposal, it is recommended that option two is implemented and the fields found in table 1 added as a standard part of the CDRs found in the attached appendix.  

The fields shown in table one should be mandatory  at any occurrence of an NP query (terminating, call forwarding, or originating) or any occurrence of receiving the routing number in the incoming signaling. 

Having these fields recognized as a standard would provide synergy among service providers that are currently implementing NP or will soon begin the process.  It should be noted that in NAR, the mandate for wireless number portability (per the FCC) is dated for November 2002.  In order to drive the 3G technology offered by 3GPP into this region, the UMTS standard CDRs must provide comparable data as that found in the current AMA model that many providers support.

Mobile originated call attempt (3GPP 32.055)

If the generation of these records is enabled then an MOC record shall be created for each outgoing call attempt made by a mobile station. These MOC records shall be produced in the originating MSC.

Table B.1: MOC record

	Field
	
	Description

	Record Type 
	M
	Mobile originated.

	Served IMSI
	M
	IMSI of the calling party. 

	Served IMEI
	C
	IMEI of the calling ME, if available.

	Served MSISDN
	O
	The primary MSISDN of the calling party. 

	Called Number
	M
	The address of the called party e.g. the number dialled by the calling sub.

	Translated Number
	O
	The called number after digit translation within the MSC (if applicable)

	Connected Number
	O
	The number of the connected party if different to the Called Number

	Roaming Number
	O
	The Mobile Station Roaming Number employed to route this connection, if applicable.

	Recording Entity
	M
	The E.164 number of the visited MSC producing the record.

	Incoming TKGP
	O
	The MSC trunk group on which the call originated , usually from the BSS

	Outgoing TKGP
	O
	The trunk group on which the call left the MSC

	Location
	M
	The identity of the cell or the SAC in which the call originated including the location area code.

	Change of Location
	O
	A list of changes in Location Area Code / Cell Identifier each time-stamped.

	Basic service
	M
	Bearer or teleservice employed. 

	Rate Indication
	O
	Present if “rate adaption” parameters for the basic service were signalled between the MS/UE and the network, see TS 24.008.
	

	Transparency Indicator
	C
	Only provided for those basic services which may be employed in both transparent and non-transparent mode. 

	ChangeOfService
	O
	A list of changes of basic service during a connection each time-stamped.

	Supp. Services
	C
	Supplementary services invoked as a result of this connection.

	AOC Parameters
	O
	The charge advice parameters sent to the MS on call set-up

	Change of AOC Parms
	O
	New AOC parameters sent to the MS e.g. as a result of a tariff switch over, including the time at which the new set was applied. 

	MS Classmark
	M
	The mobile station classmark employed on call set-up.

	Change of Classmark
	O
	A list of changes to the classmark during the connection each time-stamped

	Event time stamps:
	C

C

O
	Seizure of incoming traffic channel (for unsuccessful call attempts)

Answer (for successful calls)

Release of traffic channel

	Call duration
	M
	The chargeable duration of the connection for successful calls, the holding time for call attempts.

	Radio Chan. Requested
	O
	The type of radio traffic channel (full / half etc.) requested by the MS.

	Radio Chan. Used
	M
	The type of radio channel actually used (full or half rate).

	Change of Rad. Chan.
	O
	A list of changes each time stamped

	Cause for termination
	M
	The reason for the release of the connection.

	Diagnostics
	O
	A more detailed reason for the release of the connection.

	Data volume
	C
	The number of data segments transmitted if available at the MSC

	Sequence no.
	C
	Partial record sequence number, only present in case of partial records.

	Call reference 
	M
	A local identifier distinguishing between transactions on the same MS

	Additional Chg. Info
	O
	Charge/no charge indicator and additional charging parameters

	Record extensions
	O
	A set of network/ manufacturer specific extensions to the record.

	gsmSCF address
	C
	Identifies the CAMEL server serving the subscriber.

	Service key
	C
	The CAMEL service logic to be applied.

	Network call reference 
	C
	An identifier to correlate transactions on the same call taking place in different network nodes, shall be present if CAMEL is applied.

	MSC Address
	C
	This field contains the E.164 number assigned to the MSC that generated the network call reference.

	Default call handling
	O
	Indicates whether or not a CAMEL call encountered default call handling. This  field shall be present only if default call handling has been applied.

	Number of HSCSD Channels Requested
	C
	The maximum number of HSCSD channels requested as received from the MS at call set-up

	Number of HSCSD Channels Allocated
	C
	The number of HSCSD channels allocated to the MS at call set-up

	Change of HSCSD Parameters
	C
	A list of  network or user initiated changes of number of HSCSD channels during a connection each timestamped. Shall only be present in case of an HSCSD call, if the basic HSCSD parameters are modified due the user or network initiated modification procedure.

	Fixed Network User Rate
	O
	Indicates the user data rate applied for the connection in the fixed network.  Shall only be present for 2G HSCSD connections and for UMTS data connections.

	Air Interface User Rate Requested
	C
	The total Air Interface User Rate Requested by the MS at call setup. Shall only be present for non-transparent HSCSD connections.

	Channel Coding Accepted
	C
	A list of the traffic channels codings accepted by the MS. Shall only be present for HSCSD connections.

	Channel Coding Used
	C
	The traffic channels codings negotiated between  the MS and the network at call setup. Shall only be present for HSCSD connections.

	Speech Version Used
	O
	Speech version used for that call

	Speech Version Supported
	O
	Speech version supported by the MS with highest priority indicated by MS

	Number of DP encountered
	O
	Number that counts how often armed detection points (TDP and EDP) were encountered.

	Level of CAMEL service
	O
	Indicator for the complexity of the CAMEL feature used.

	Free format Data
	C
	This field contains data sent by the gsmSCF in the FCI message(s). The data can be sent either in one FCI message or several FCI messages with append indicator.

	CAMEL call leg information
	C
	Set of CAMEL information IEs. Each of these IEs contains information related to one outgoing CAMEL call leg.

	Free format data append indicator
	C
	Indicator if free format data from this CDR is to be appended to free format data in previous partial CDR. 

	Free format Data
	C
	This field contains data sent by the gsmSCF in the FCI messages. The data can be sent either in one FCI message or several FCI messages with append indicator.

	CAMEL call leg information
	C
	Set of CAMEL information IEs. Each of these IEs contains information related to one outgoing CAMEL call leg.

	Free format data append indicator
	C
	Indicator if free format data from this CDR is to be appended to free format data in previous partial CDR. 

	Default call handling 2
	O
	Indicates whether or not a CAMEL call encountered default call handling for 2nd service such as dialled service. This field shall be present only if default call handling has been applied.

	GsmSCF address 2
	C
	Identifies the CAMEL server serving the subscriber for 2nd service such as dialled service.

	Service key 2
	C
	The CAMEL service logic to be applied for 2nd service such as dialled service.

	Free format Data 2
	C
	This field contains data sent by the gsmSCF in the FCI message(s) for 2nd service such as dialled service. The data can be sent either in one FCI message or several FCI messages with append indicator.

	Free format data append indicator 2
	C
	Indicator if free format data for 2nd service from this CDR is to be appended to free format data in previous partial CDR.

	System Type
	C
	This field indicates the use of GERAN, UTRAN (or a value of unknown). This field is present when either the UTRAN or GERAN air-interface is used on call setup. For an open CDR in a 2G NE (responsible for the CDR), the field is not present (even if the call is handed off to a 3G air interface). For a CDR in a 3G NE (responsible for the CDR), the value unknown shall be used after handover.


Mobile originated call forwarding attempt

If the generation of MOC records is enabled then, In case of call forwarding, the forwarded-leg of the call shall also result in the production of an MOC record in the MSC that forwards the call (see the example scenarios in subclause B.4.6 and B.4.7).

Table B.3: MOC, call forwarding record

	Field
	
	 Description

	Record Type 
	M
	Mobile originated.

	Served IMSI
	M
	IMSI of the calling party. 

	Served MSISDN
	O
	The MSISDN of the forwarding party. 

	Calling Number
	O
	The address of the calling party.

	Called Number
	M
	The address of the "forwarded-to" party.

	Translated Number
	O
	The called number after digit translation within the MSC (if applicable)

	Connected Number
	O
	The number of the connected party if different to the Called Number

	Roaming Number
	O
	The Mobile Station Roaming Number employed to route this connection,

if applicable.

	Recording Entity
	M
	The E.164 number of the forwarding MSC 

	Incoming TKGP
	O
	The MSC trunk group on which the call originated at the forwarding MSC. 

	Outgoing TKGP
	O
	The trunk group on which the call left the forwarding MSC

	Basic service
	C
	Bearer or teleservice employed, not always available e.g. in case of call forwarding unconditional. 

	Rate Indication
	O
	Present if “rate adaption” parameters for the basic service were signalled between the MS/UE and the network, see TS 24.008.  May not always be available in this CDR type.

	Transparency Indicator
	C
	Only provided for those basic services which may be employed in both transparent and non-transparent mode. 

	Fixed Network User Rate
	O
	Indicates the user data rate applied for the connection in the fixed network.  Shall only be present for 2G HSCSD connections and for UMTS data connections.

	ChangeOfService
	O
	A list of changes of basic service during a connection each time-stamped.

	Supp. Services
	C
	Supplementary services invoked as a result of this connection.

	Event time stamps:
	C

C

O
	Seizure of incoming traffic channel (for unsuccessful call attempts)

Answer (for successful calls)

Release of traffic channel

	Call duration
	M
	The chargeable duration of the connection for successful calls, the holding time of call attempts.

	Cause for termination
	M
	The reason for the release of the connection.

	Diagnostics
	O
	A more detailed reason for the release of the connection.

	Data volume
	C
	The number of data segments transmitted if available at the MSC

	Sequence no.
	C
	Partial record sequence number, only present in case of partial records.

	Call reference 
	M
	A local identifier distinguishing between transactions on the same MS

	Additional Chg. Info
	O
	Charge/no charge indicator and additional charging parameters

	Record extensions
	O
	A set of network/ manufacturer specific extensions to the record.

	gsmSCF address
	C
	Identifies the CAMEL server serving the subscriber.

	Service key
	C
	The CAMEL service logic to be applied.

	Network call reference 
	C
	An identifier to correlate transactions on the same call taking place in different network nodes, shall be present if CAMEL is applied.

	MSC Address
	C
	This field contains the E.164 number assigned to the MSC that generated the network call reference.

	CAMEL initiated CF indicator
	C
	Indicates that the CAMEL server initiated call forwarding.

	Default call handling
	O
	Indicates whether or not a CAMEL call encountered default call handling. This  field shall be present only if default call handling has been applied.

	Number of DP encountered
	O
	Number that counts how often armed detection points (TDP and EDP) were encountered.

	Level of CAMEL service
	O
	Indicator of the complexity of the CAMEL feature used.

	Free format Data
	C
	This field contains data sent by the gsmSCF in the FCI messages. The data can be sent either in one FCI message or several FCI messages with append indicator.

	CAMEL call leg information
	C
	Set of CAMEL information IEs. Each of these IEs contains information related to one outgoing CAMEL call leg.

	Free format data append indicator
	C
	Indicator if free format data from this CDR is to be appended to free format data in previous partial CDR. 

	Default call handling 2
	O
	Indicates whether or not a CAMEL call encountered default call handling for 2nd  service such as dialled service. This  field shall be present only if default call handling has been applied.

	GsmSCF address 2
	C
	Identifies the CAMEL server serving the subscriber for 2nd service such as dialled service.

	Service key 2
	C
	The CAMEL service logic to be applied for 2nd service such as dialled service.

	Free format Data 2
	C
	This field contains data sent by the gsmSCF in the FCI message(s) for 2nd service such as dialled service. The data can be sent either in one FCI message or several FCI messages with append indicator.

	Free format data append indicator 2
	C
	Indicator if free format data for 2nd service from this CDR is to be appended to free format data in previous partial CDR.


Incoming gateway call attempt (3GPP 32.005)

If generation of these records is enabled, an incoming gateway record shall be created for each incoming call attempt received by a gateway MSC from another network. These records, produced in the gateway MSC, may be used to settle accounts with other networks. The generation of gateway records shall not be influenced by the production of MTC records i.e. even if the GMSC and terminating MSC are co-located a gateway record shall still be produced. 

Table B.6: Incoming gateway record

	Field
	
	Description

	Record Type
	M
	Incoming gateway record

	Calling Number
	C
	The number of the calling party if available at this node.

	Called Number
	M
	The address of the called party as seen by the GMSC. This is the number employed by the GMSC for routing.

	Recording Entity
	M
	The E.164 number of the GMSC

	Incoming TKGP
	M
	The incoming GMSC trunk group on which the call originated.

	Outgoing TKGP
	O
	The trunk group on which the call left the GMSC.

	Event time stamps:
	M

C

O
	Seizure of incoming trunk 

Answer (successful calls only)

Release of incoming trunk

	Call duration
	M
	The accountable duration (answer -> release of incoming trunk) of the connection if successful, the call holding time of the incoming trunk for call attempts.

	Data Volume
	C
	If applicable and known at the GMSC

	Cause for term.
	M
	The reason for the release of the connection.

	Diagnostics
	O
	A more detailed reason for the release of the connection.

	Sequence no.
	C
	Partial record sequence number, if applicable.

	Call Reference
	M
	A local identifier distinguishing between transactions.

	Record extensions
	O
	A set of network/ manufacturer specific extensions to the record.


Outgoing gateway call attempt (3GPP 32.005)

If generation of these records is enabled, an outgoing gateway record shall be created for each outgoing call attempt from a gateway MSC to another network. These records, produced in the gateway MSC, may be used to settle accounts with other networks. The generation of gateway records shall not be influenced by the production of MOC records i.e. even if the GMSC and originating MSC are co-located a gateway record shall still be produced. 

Table B.7: Outgoing gateway record

	Field
	
	Description

	Record Type
	M
	Outgoing gateway record

	Calling Number
	C
	The number of the calling party if available at this node.

	Called Number
	M
	The address of the called party as seen by the GMSC. This is the number employed by the GMSC for routing.

	Recording Entity
	M
	The E.164 number of the GMSC

	Incoming TKGP
	O
	The incoming GMSC trunk group on which the call originated.

	Outgoing TKGP
	M
	The trunk group on which the call left the GMSC.

	Event time stamps:
	M

C

O
	Seizure of outgoing trunk 

Answer (successful calls only)

Release of outgoing trunk

	Call duration
	M
	The accountable duration (answer -> release of outgoing trunk) of the connection if successful, the call holding time of the outgoing trunk for call attempts.

	Data Volume
	C
	If applicable and known at the GMSC

	Cause for term.
	M
	The reason for the release of the connection.

	Diagnostics
	O
	A more detailed reason for the release of the connection.

	Sequence no.
	C
	Partial record sequence number, if applicable.

	Call Reference
	M
	A local identifier distinguishing between transactions.

	Record extensions
	O
	A set of network/ manufacturer specific extensions to the record.


Transit call attempt  (3GPP 32.005)

If generation of these records is enabled then a transit record may be generated for each incoming call attempt received by a Transit MSC i.e. neither originating nor terminating. For the avoidance of doubt, a transit record shall only be produced if no MOC or MTC record is produced for this call attempt. The transit records, produced in the TMSC, may be used to record traffic from particular origins or to particular destinations (see also the example scenario in subclause B.4.5).

Table B.8: Transit record

	Field
	
	Description

	Record Type
	M
	Transit. 

	Calling Number
	C
	The number of the calling party if available at this node.

	Called Number
	M
	The address of the called party as seen by the TMSC.

	ISDN Basic Service
	O
	The ISDN basic service employed

	Recording Entity
	M
	The E.164 number of the transit MSC

	Incoming TKGP
	M
	The TMSC trunk group on which the call originated.

	Outgoing TKGP
	M
	The trunk group on which the call left the TMSC.

	Event time stamps:
	C

C

O
	Seizure of incoming trunk for unsuccessful call attempts 

Answer (successful calls only)

Release of traffic channel

	Call duration
	M
	The chargeable duration of the connection if successful, the call holding time for call attempts.

	Data Volume
	C
	If applicable and known at the transit MSC

	Cause for term.
	M
	The reason for the release of the connection.

	Diagnostics
	O
	A more detailed reason for the release of the connection.

	Sequence no.
	C
	Partial record sequence number, if applicable.

	Call Reference
	M
	A local identifier distinguishing between transactions.

	Record extensions
	O
	A set of network/ manufacturer specific extensions to the record.
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