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1
Decision/action requested

A strategy (stage 2) for the handling of CPH (Call Party Handling) in CDRs shall be agreed.

Only mobile originated call records are considered in this document.

CPH requires a modification of existing record types to accommodate CPH.

All call legs of one Call Segment are recorded in the same record.

2
References

-
TS 23.078 v5.5.1

3
Rationale

With CAMEL Ph.4, new CAP operations are introduced, providing enhanced operations on call legs. Those operations are used with CPH and require a more detailed specification of the CDR content.

4
Consequences and implications

Principles for the recording of charging data on CPH initiated and modified calls need to be specified in TS 32.200.

Detailed technical description of the charging record need to be specified in TS 32.205.

5
Issues of discussion

5.1
Abbreviations

CAP
CAMEL Application Part

CPH
Call Party Handling

CS
Call Segment

CSA
Call Segment Association

ICA
Initiate Call Attempt

SRF
Specialised Resource Function, (e.g. Announcement)

5.2
Terms and definitions

Call Segment Association:
A Call Segment Association (CSA) contains one or more call segments. Legs can be moved between call segments within the CSA. There is a single CAP dialogue between the CSA and the gsmSCF.

Call Segment
A call segment contains one or more legs that are controlled by the same CS_gsmSSF instance. The call parties in the same call segment can communicate with each other (using a conference bridge if necessary). Call segments are identified by a number, eg. CSID1 is the call segment with id number 1.

5.3
CAMEL Ph.4 CPH

5.3.1
CPH Procedures

- CPH procedures for an existing call:

- Create an additional call party in a call

- Release an individual call party

- Place an individual call party on hold

- Connect an individual held party to a group

- Create a new call

- Order in-band info during the active phase of a call

- No transfer of a leg or group of legs between separate CPH configurations (CSAs)

5.3.1.1
CPH Configurations

5.3.1.1.1
SSP initiated Call Segment Associations
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Figure 1: CPH Configurations SSP Initiated

In one Call Segment Association (CSA) there is only one Call Segment (CS) that contains an incoming leg. This CS may contain a maximum of up to 6 legs (or 5 legs and one SRF).

There may be one or more further call segments (CS) with exactly one leg, strictly speaking one outgoing leg. I.e. the outgoing leg can be connected to an SRF, but not to another party.

Each Call Segment (CS) may optionally be connected to a SRF.

All legs in one CS hear each other.

5.3.1.1.2
SCP initiated Call Segment Associations
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Figure 2: CPH Configurations SSP Initiated

The Call Segment Association does not contain an incoming leg.

In other respects there is no difference to SSP initiated Call Segment Associations.

5.3.1.2
CPH Operations

5.3.1.2.1
Create an Additional Party in a Call
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5.3.1.2.2
Release an individual Party in a Call
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5.3.1.2.3
Place an individual Party on Hold / Connect held Party to a Group
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5.3.1.2.4
Create a new Call
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5.3.2
Principles for the Generation of CDRs

Following assumptions form the basis for CDR generation:

-
There is one separate CDR generated for each Call Segment.

-
The incoming call leg of one Call Segment is recorded in the main body of the respective CDR.

-
The grouped CDR field 'CAMELCallLegInformation' corresponds to a call leg and is closed resp. a new field  'CAMELCallLegInformation' is opened when one of the events listed below occurs:

- a leg is imported to a Call Segment by means of  'MoveLeg' operation

- a leg is exported from a Call Segment by means of 'DisconnectLeg' or 'SplitLeg' operation.

In that case a partial record may be generated.

-
The outgoing call legs of one Call Segment are recorded in the optional grouped CDR field 
'CAMELCallLegInformation', which is a 'SEQUENCE OF CAMELInformation'

-
for info, a copy of  ' CAMELInformation' from TS 32.205 v5.4.0 is provided:

CAMELInformation

::= SET
{

cAMELDestinationNumber

[1] CAMELDestinationNumber OPTIONAL,

connectedNumber



[2] ConnectedNumber OPTIONAL,

roamingNumber




[3] RoamingNumber OPTIONAL,

mscOutgoingTKGP



[4] TrunkGroup OPTIONAL,

seizureTime





[5] TimeStamp OPTIONAL,

answerTime





[6] TimeStamp OPTIONAL,

releaseTime





[7] TimeStamp OPTIONAL,

callDuration





[8] CallDuration OPTIONAL,

dataVolume





[9] DataVolume OPTIONAL,

cAMELInitCFIndicator


[10] CAMELInitCFIndicator OPTIONAL,

causeForTerm




[11] CauseForTerm OPTIONAL,

cAMELModification



[12] ChangedParameters OPTIONAL,

freeFormatData




[13] FreeFormatData OPTIONAL,

diagnostics





[14] Diagnostics OPTIONAL,

freeFormatDataAppend


[15] BOOLEAN OPTIONAL,

freeFormatData-2



[16] FreeFormatData OPTIONAL,

freeFormatDataAppend-2

[17] BOOLEAN OPTIONAL
}

The advantages of above stated assumptions are:

-
Because all 'CAMEL Call Legs' of one Call Segment are recorded in the same CDR, the relationship of the individual 'CAMEL Call Legs' is obviously reflected in the generated CDRs.

Consequences arising from the assumptions stated above are:

-
The Mobile originated CDR type need to be aligned for correct charging of Call Segments without joined incoming leg. (Most of the parameters that are generated with CPH are included in the field CAMELInformation.) Such a Call Segment may be created: 

-
by means of the 'SplitLeg' or 'InitiateCallAttempt' operation.

-
on release of the incoming leg.

-
SCP initiated via 'InitiateCallAttempt' operation.

-
A CDR is opened when the Call Segment is generated (first leg created). The CDR is closed when the last leg is removed from the Call Segment.

-
Fields that are mandatory in the top level of the CDR and valid for the incoming leg will become conditional.

-
CAMEL related fields which are recorded in the top level of the record (as defined in TS 32.205 v5.4.0) need to be shifed into the grouped CDR field 'cAMELCallLegInformation', because  they are related to the individual outgoing legs. Those fields are:

-
serviceKey-2

-
defaultCallHandling-2

-
gsm-SCFAddress-2

-
freeFormatData-2
( renamed to freeFormatDataIncoming-2

-
freeFormatDataAppend-2
( renamed to freeFormatDataAppendIncoming-2

-
The fields are present in cases where a second SCP dialogue is opened due to TDP3 (i.e. dialled services).

-
‘Free Format Data 2’ is provided in the furnish charging information (FCI) message from the SCP. The FCI message provides ‘Free Format Data 2’ for the related outgoing leg AND for the incoming leg. Each outgoing leg of one CS may have individual Free Format Data associated to the single incoming leg of the CS. The actual specification defines the field Free Format Data one time in the top level of the CDR (incoming leg) and with the same name in the field 'cAMELCallLegInformation' (outgoing leg). With CPH it is required to move the field that records the ‘Free Format Data 2’ of the incoming leg, but related to the individual outgoing leg into the field 'cAMELCallLegInformation'. This requires a renaming of the field into e.g. ‘freeFormatDataIncoming-2’ and ‘freeFormatDataAppendIncomming-2’.

5.3.3
Generation of CDRs for different Call Scenarios

5.3.3.1
gsmSCF initiated Wake-up Call

This section illustrates how a wake-up call is established with CPH.

SCP initiates a Call Segment without incoming leg. The MSC shall produce an MOC record for this Call Segment.
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An announcement is connected to the Call Segment. The MSC opens a new field 'cAMELCallLegInformation' or may generate an partial record instead.
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The record is closed when the called party hangs up.

A selection of potential fields of the mobile originated record is listed below:

	Field
	2G CS
	3G CS
	present in CDR
	Remark

	Record Type
	M
	M
	yes
	Mobile originated record for one Call Segment of the call

	Served IMSI
	C
	C
	-
	Not available

	Served IMEI
	C
	C
	-
	Not available

	served MSISDN
	OM
	OM
	yes
	Calling MSISDN as received in the ICA message

	Called Number
	M
	M
	yes
	Destination Routing Address as received in the ICA message (TS23.078)

	Connected Number
	OC
	OC
	-
	Not available

	Seizure Time
	C
	C
	-
	Not available

	Answer Time
	C
	C
	-
	Not available

	Release Time
	OC
	OC
	-
	Not available

	Call Duration
	C
	C
	-
	Not available

	GsmSCF Address
	C
	C
	yes
	As received in the ICA message

	Service Key
	C
	C
	-
	Not available

	Default Call Handling
	OC
	OC
	-
	Not available

	Level Of CAMEL services
	OC
	OC
	yes
	This field contains the CPH indication

	Free Format Data
	C
	C
	-
	Not available

	Free Format Data Append
	C
	C
	-
	Not available

	Default Call Handling 2
	C
	C
	-
	located in 'CAMEL Call Leg Information' in case of CPH usage

	gsm-SCF Address 2
	C
	C
	-
	located in 'CAMEL Call Leg Information' in case of CPH usage

	Service Key 2
	C
	C
	-
	located in 'CAMEL Call Leg Information' in case of CPH usage

	Free Format Data 2
	C
	C
	-
	located in 'CAMEL Call Leg Information' in case of CPH usage

	Free Format Data Append 2
	C
	C
	-
	located in 'CAMEL Call Leg Information' in case of CPH usage

	------ CAMEL Call Leg Information ----
	CAMEL Destination number
	
	
	yes
	Destination as received in the ICA message or overwritten by TDP3

	
	Connected Number
	
	
	y/n
	Number of the connected party if different from CAMEL Destination Number

	
	Roaming Number
	
	
	y/n
	MSRN or B-party (if applicable)

	
	MSC outgoing TKGP
	
	
	yes
	Trunk on which the leg leaves the MSC

	
	Seizure Time
	
	
	yes
	Time of traffic channel seizure for this leg

	
	Answer Time
	
	
	yes
	Time when the answer message is received for this leg

	
	release Time
	
	
	yes
	Time when the leg is released or moved into another Call Segment

	
	Call Duration
	
	
	yes
	Time between answer timestamp and release timestamp of this leg

	
	Data Volume
	
	
	-
	Not available, because only speach service is allowed

	
	CAMEL Intit CF Indicator
	
	
	-
	Not available (only available in terminating calls)

	
	Free Format Data
	C
	C
	y/n
	if received in the FCI message from SCF

	
	Diagnostics
	
	
	yes
	reason for disappearing of the leg in this Call Segment 

(e.g. splitLeg, disconnectLeg operation, release, etc..) <editors note: or should a field 'Cause for Termination' be included in 'CAMEL Call leg Info?>

	
	Free Format Data Append
	
	
	y/n
	if received in the FCI message from SCF

	
	Free Format Data 2
	
	
	y/n
	if provided in the FCI message for a 2nd service (TDP3)

	
	Free Format Data Append 2
	
	
	y/n
	if provided in the FCI message for a 2nd service (TDP3)

	(new IEs for)
	Service Key 2
	
	
	y/n
	if 2nd service (TDP3) is triggered

	
	Default Call Handling 2
	
	
	y/n
	if 2nd service (TDP3) is triggered

	
	gsm-SCF Address 2
	
	
	y/n
	if 2nd service (TDP3) is triggered

	
	Free Format Data Incoming 2
	
	
	y/n
	if provided in the FCI message for a 2nd service (TDP3)

	
	Free Format Data Append Incoming 2
	
	
	y/n
	if provided in the FCI message for a 2nd service (TDP3)

	------ CAMEL Call Leg Information ------
	CAMEL Destination number
	
	
	yes
	SRF address

	
	Connected Number
	
	
	-
	Not available 

	
	Roaming Number
	
	
	-
	Not available 

	
	MSC outgoing TKGP
	
	
	y/n
	present if SRF is located outside the MSC

	
	Seizure Time
	
	
	yes
	Time when the channel is seized (only available when SRF outside of MSC)

	
	Answer Time
	
	
	yes
	Time when the SRF is connected to this Call Segment

	
	release Time
	
	
	yes
	Time when the SRF is released

	
	Call Duration
	
	
	yes
	Time between answer timestamp and release timestamp

	
	Data Volume
	
	
	-
	Not available, because only speach service is allowed

	
	CAMEL Intit CF Indicator
	
	
	-
	not available for SRF connections

	
	Free Format Data
	C
	C
	-
	not available for SRF connections

	
	Diagnostics
	
	
	yes
	reason for disappearing of the leg in this Call Segment 

(release, etc..) <editors note: or should a field 'Cause for Termination' be included in field 'CAMEL Call Leg Information?>

	
	Free Format Data Append
	
	
	-
	not available for SRF connections

	
	Free Format Data 2
	
	
	-
	not available for SRF connections

	
	Free Format Data Append 2
	
	
	-
	not available for SRF connections

	(new IEs for)
	Service Key 2
	
	
	-
	not available for SRF connections

	
	Default Call Handling 2
	
	
	-
	not available for SRF connections

	
	gsm-SCF Address 2
	
	
	-
	not available for SRF connections

	
	Free Format Data Incoming 2
	
	
	-
	not available for SRF connections

	
	Free Format Data Append Incoming 2
	
	
	-
	not available for SRF connections


5.3.3.2
Three Party Conference

This section illustrates how a three party conference is established with CPH. Only procedures for subscriber A in MSC-A are considered in this example. MSC-B and MSC-C may be the same or different than MSC-A.

A mobile subscriber ("A") has set up an outgoing call to an mobile subscriber ("B"). Call Segment CS#1 with incoming leg "A" and outgoing leg "B" exists. MSC-A shall produce an MOC record for this Call Segment CS#1.
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SCP then invokes CPH operation 'InitiateCallAttempt'. A new Call Segment (CS#2) with an outgoing leg "C" is created. MSC-A shall produce a MOC record for the new Call Segment CS#2. A SRF may be connected to CS#2.
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SCP then invokes CPH operation 'MoveLeg' to move leg 3 from CS#2 to CS#1. MSC-A shall close the MOC record for CS#2. MSC-A opens a new CDR field 'cAMELCallLegInformation' or may generate a new partial record for CS#1 instead. The conference is established.
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A selection of potential fields of the generated CDRs is listed below:

Record for Call Segment 1:

	Field
	2G CS
	3G CS
	present in CDR
	Remark

	Record Type
	M
	M
	yes
	Mobile originated record for one Call Segment of the call

	Served IMSI
	C
	C
	yes
	IMSI of the served party

	Served IMEI
	C
	C
	y/n
	IMEI of the calling UE if available

	served MSISDN
	OM
	OM
	yes
	Calling MSISDN (incoming leg)

	Called Number
	M
	M
	yes
	Number dialled by calling subscriber

	Connected Number
	OC
	OC
	-
	Not available

	Seizure Time
	C
	C
	yes
	Time of incoming traffic channel seizure (incoming leg)

	Answer Time
	C
	C
	yes
	Time of answer (incoming leg)

	Release Time
	OC
	OC
	yes
	Time of traffic channel release (incoming leg)

	Call Duration
	C
	C
	yes
	Time between answer timestamp and release timestamp (incoming leg)

	GsmSCF Address
	C
	C
	yes
	CAMEL server serving the subscriber

	Service Key
	C
	C
	yes
	The CAMEL service logic to be applied

	Default Call Handling
	OC
	OC
	y/n
	Indicates whether or not a CAMEL call encountered default call handling

	Level Of CAMEL services
	OC
	OC
	yes
	This field contains the CPH indication

	Free Format Data
	C
	C
	y/n
	if provided by the SCF in the furnish charging Information message

	Free Format Data Append
	C
	C
	y/n
	if provided by the SCF in the furnish charging Information message

	Default Call Handling 2
	C
	C
	-
	located in 'CAMEL Call Leg Information' in case of CPH usage

	gsm-SCF Address 2
	C
	C
	-
	located in 'CAMEL Call Leg Information' in case of CPH usage

	Service Key 2
	C
	C
	-
	located in 'CAMEL Call Leg Information' in case of CPH usage

	Free Format Data 2
	C
	C
	-
	located in 'CAMEL Call Leg Information' in case of CPH usage

	Free Format Data Append 2
	C
	C
	-
	located in 'CAMEL Call Leg Information' in case of CPH usage

	------ CAMEL Call Leg Information ----
	CAMEL Destination Number
	
	
	yes
	Destination number, original or modified by CAMEL service

	
	Connected Number
	
	
	y/n
	Number of connected party if different from CAMEL Destination Number

	
	Roaming Number
	
	
	y/n
	MSRN of B-party (if applicable)

	
	MSC outgoing TKGP
	
	
	yes
	Trunk on which the leg to subscriber 'B' leaves the MSC

	
	Seizure Time
	
	
	yes
	Time of traffic channel seizure for leg 'B'

	
	Answer Time
	
	
	yes
	Time when answer message is received for leg 'B'

	
	release Time
	
	
	yes
	Time when leg 'B' is released (or splitLeg or disconnectLeg opreation)

	
	Call Duration
	
	
	yes
	Time between answer timestamp and release timestamp

	
	Data Volume
	
	
	-
	Not available, because only speach service is allowed

	
	CAMEL Intit CF Indicator
	
	
	-
	Not available (only available in terminating calls)

	
	Free Format Data
	C
	C
	y/n
	if received in the FCI message from SCF

	
	Diagnostics
	
	
	yes
	reason for disappearing of the leg in this Call Segment 

(e.g. splitLeg, disconnectLeg operation, release, etc..) <editors note: or should a field 'Cause for Termination' be included in 'CAMEL Call leg Info?>

	
	Free Format Data Append
	
	
	y/n
	if received in the FCI message from SCF

	
	Free Format Data 2
	
	
	y/n
	if provided in the FCI message for a 2nd service (TDP3)

	
	Free Format Data Append 2
	
	
	y/n
	if provided in the FCI message for a 2nd service (TDP3)

	(new IEs for)
	Service Key 2
	
	
	y/n
	if 2nd service (TDP3) is triggered

	
	Default Call Handling 2
	
	
	y/n
	if 2nd service (TDP3) is triggered

	
	gsm-SCF Address 2
	
	
	y/n
	if 2nd service (TDP3) is triggered

	
	Free Format Data Incoming 2
	
	
	y/n
	if provided in the FCI message for a 2nd service (TDP3)

	
	Free Format Data Append Incoming 2
	
	
	y/n
	if provided in the FCI message for a 2nd service (TDP3)

	------ CAMEL Call Leg Information ------
	CAMEL Destination number
	
	
	yes
	Destination number of C subscriber, original or modified by CAMEL service

	
	Connected Number
	
	
	y/n
	Number of connected party if different from CAMEL Destination Number

	
	Roaming Number
	
	
	y/n
	MSRN of C-party (if applicable)

	
	MSC outgoing TKGP
	
	
	yes
	Trunk on which the leg to subscriber 'C' leaves the MSC

	
	Seizure Time
	
	
	-
	missing, because leg is moved into the Call Segment

	
	Answer Time
	
	
	yes
	Time when the leg is moved into the Call Segment

	
	release Time
	
	
	yes
	Time when leg 'C' is released (or splitLeg or disconnectLeg opreation)

	
	Call Duration
	
	
	yes
	Time between answer timestamp and release timestamp of leg 'C'

	
	Data Volume
	
	
	-
	Not available, because only speach service is allowed

	
	CAMEL Intit CF Indicator
	
	
	-
	Not available (only available in terminating calls)

	
	Free Format Data
	C
	C
	y/n
	if received in the FCI message from SCF

	
	Diagnostics
	
	
	yes
	reason for disappearing of the leg in this Call Segment 

(e.g. splitLeg, disconnectLeg operation, release, etc..) <editors note: or should a field 'Cause for Termination' be included in 'CAMEL Call leg Info?>

	
	Free Format Data Append
	
	
	y/n
	if received in the FCI message from SCF

	
	Free Format Data 2
	
	
	y/n
	if provided in the FCI message for a 2nd service (TDP3)

	
	Free Format Data Append 2
	
	
	y/n
	if provided in the FCI message for a 2nd service (TDP3)

	(new IEs for)
	Service Key 2
	
	
	y/n
	if 2nd service (TDP3) is triggered

	
	Default Call Handling 2
	
	
	y/n
	if 2nd service (TDP3) is triggered

	
	gsm-SCF Address 2
	
	
	y/n
	if 2nd service (TDP3) is triggered

	
	Free Format Data Incoming 2
	
	
	y/n
	if provided in the FCI message for a 2nd service (TDP3)

	
	Free Format Data Append Incoming 2
	
	
	y/n
	if provided in the FCI message for a 2nd service (TDP3)


Record for Call Segment 2:

	Field
	2G CS
	3G CS
	present in CDR
	Remark

	Record Type
	M
	M
	yes
	Mobile originated record for one Call Segment of the call

	Served IMSI
	C
	C
	yes
	IMSI of the served party, same as in CDR for CS#1

	Served IMEI
	C
	C
	y/n
	IMEI of the calling UE if available, same as in CDR for CS#1

	served MSISDN
	OM
	OM
	yes
	Calling MSISDN (incoming leg) , same as in CDR for CS#1

	Called Number
	M
	M
	yes
	Number dialled by calling subscriber

	Connected Number
	OC
	OC
	-
	Not available

	Seizure Time
	C
	C
	-
	Not available

	Answer Time
	C
	C
	-
	Not available

	Release Time
	OC
	OC
	-
	Not available

	Call Duration
	C
	C
	-
	Not available

	GsmSCF Address
	C
	C
	yes
	CAMEL server serving the subscriber, same as in CDR for CS#1

	Service Key
	C
	C
	yes
	The CAMEL service logic to be applied, same as in CDR for CS#1

	Default Call Handling
	OC
	OC
	y/n
	Indicates whether or not a CAMEL call encountered default call handling

	Level Of CAMEL services
	OC
	OC
	yes
	This field contains the CPH indication

	Free Format Data
	C
	C
	-
	Not available

	Free Format Data Append
	C
	C
	-
	Not available

	Default Call Handling 2
	C
	C
	-
	located in 'CAMEL Call Leg Information' in case of CPH usage

	gsm-SCF Address 2
	C
	C
	-
	located in 'CAMEL Call Leg Information' in case of CPH usage

	Service Key 2
	C
	C
	-
	located in 'CAMEL Call Leg Information' in case of CPH usage

	Free Format Data 2
	C
	C
	-
	located in 'CAMEL Call Leg Information' in case of CPH usage

	Free Format Data Append 2
	C
	C
	-
	located in 'CAMEL Call Leg Information' in case of CPH usage

	------ CAMEL Call Leg Information ----
	CAMEL Destination number
	
	
	yes
	Destination number of C subscriber, original or modified by CAMEL service

	
	Connected Number
	
	
	y/n
	Number of connected party if different from CAMEL Destination Number

	
	Roaming Number
	
	
	y/n
	MSRN of C-party (if applicable)

	
	MSC outgoing TKGP
	
	
	yes
	Trunk on which the leg to subscriber 'C' leaves the MSC

	
	Seizure Time
	
	
	yes
	Time of traffic channel seizure for leg 'C'

	
	Answer Time
	
	
	yes
	Time when answer message is received for leg 'C'

	
	release Time
	
	
	yes
	Time when leg 'C' is moved into Call Segment 1

	
	Call Duration
	
	
	yes
	Time between answer timestamp and release timestamp of leg 'C'

	
	Data Volume
	
	
	-
	Not available, because only speach service is allowed

	
	CAMEL Intit CF Indicator
	
	
	-
	Not available (only available in terminating calls)

	
	Free Format Data
	C
	C
	y/n
	if received in the FCI message from SCF

	
	Diagnostics
	
	
	yes
	reason for disappearing of the leg in this Call Segment 

(in this example a moveLeg operation into CS#1) <editors note: or should a field 'Cause for Termination' be included in 'CAMEL Call leg Info?>

	
	Free Format Data Append
	
	
	y/n
	if received in the FCI message from SCF

	
	Free Format Data 2
	
	
	y/n
	if provided in the FCI message for a 2nd service (TDP3)

	
	Free Format Data Append 2
	
	
	y/n
	if provided in the FCI message for a 2nd service (TDP3)

	(new IEs for)
	Service Key 2
	
	
	y/n
	if 2nd service (TDP3) is triggered

	
	Default Call Handling 2
	
	
	y/n
	if 2nd service (TDP3) is triggered

	
	gsm-SCF Address 2
	
	
	y/n
	if 2nd service (TDP3) is triggered

	
	Free Format Data Incoming 2
	
	
	y/n
	if provided in the FCI message for a 2nd service (TDP3)

	
	Free Format Data Append Incoming 2
	
	
	y/n
	if provided in the FCI message for a 2nd service (TDP3)
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