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Decision/action requested

Agreement on the charging information to be used for VCS.
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Rationale

This paper analyses the charging information for VCS. Analysis is performed at the command level for consideration in the VCS Information and analysis is performed at the service level (i.e., MSCC) for credit management level for VCS.
Table 1. Analysis of Command-level Charging Information for VCS

	Name
	Description
	Source
	Discussion

	Recommendation information elements for VCS information

	Bearer Capability
	This IE indicates the type of the bearer capability connection to the user. This IE includes several fields including: info transfer capability, coding standard, info transfer rates, transfer mode, establishment, configuration, structure, user info layer 1 protocol, layer 1 identity, user rate, negotiation, sync/async, flow control, and several others.
	IDP Bearer Capability 
	Within the specific bearer service or teleservice utilized, different attributes are defined in the Bearer Capability. These attributes require different amounts of resources of the radio and bearer networks and need to be made available for differentiated charging purposes. For example, this field identifies the bit rate requested for a CS data call. See TS 02.02 [4] for Bearer Service descriptions.

	Called Party Number
	This IE contains the number used to identify the called party in the forward direction. This IE includes nature of address indicator, number plan, and address digits.
	IDP Called Party BCD Number – MO

IDP Called Party Number – MF, MT
	When received by the Voice proxy for MO call, it contains the number received over the access network. It may e.g. include service selection information, such as * and # digits, or carrier selection information dialled by the subscriber.
Required for MO and MF calls only. For MT calls, the Subscriber Identifier is sufficient.

	Calling Party Number
	This IE carries the calling party number to identify the calling party or the origin of the call. This IE includes nature of address indicator, screening indicator, address presentation restricted indicator, numbering plan, and address digits.
	IDP Calling Party Number
	Required for MT and MF calls only. For MO calls, the Subscriber Identifier is sufficient.

	Network Call Reference Number
	This IE gives the network call reference number assigned to the call by the GMSC/MSC. This is defined as an Octet String (1..8) and is commonly represented as a 2..16 digit HexString.
For MO calls, the call reference number is set by the serving VMSC and included in the MO call record.

For MT calls, the call reference number is set by the GMSC and included in the roaming call record in the GMSC and in the MT call record in the terminating MSC.

For forwarded calls, the call reference number is set by the GMSC and included in the MF record in the forwarding MSC.
	IDP Call Reference Number
	This IE may be used by the ARP to correlate the online charging requests with the DSP and visited network CDRs. It must be coupled with the identity of the MSC which allocated it in order to define unambiguously the identity of the call.

	MSC Address
	This IE identifies the international E.164 address of the MSC that generated the Network Call Reference Number. 
	IDP MSC Address - for MO calls, this is the originating visited MSC; for MT calls, this is the GMSC; for MF conditionally forwarded calls, this is the terminating visited MSC.
IDP GMSC Address - for MF unconditionally forwarded calls, this is the GMSC.
	MSC Address

	Traffic Case
	This IE identifies the traffic scenario: roaming originating (MO), roaming terminating (MT), roaming forwarding (MF).
	Derived from various IDP parameters, e.g., Event Type BCSM, Service Key.
	Specific CAMEL implementation details are not required by the ARP. This proposed information element provides the specific information required by the ARP to identify the call scenario and interpret the received service information.

	Basic Service Code
	This IE indicates the type of basic service i.e., teleservice or bearer service.
	IDP ext-Basic Service Code
	Identifies the requested bearer service or teleservice utilized, as per TS 02.02 [4] and TS 02.03 [5]. 

	Served IMSI
	This IE identifies the mobile subscriber.
	IDP IMSI
	Required to identify the specific subscription.

	Location of the Served User
	Cell ID, Location Number, or VLR Number
	IDP Location Information (CellIdOrLAI, Location Number, VLR Number) or IDP Location Number

	Required to identify the originating location (e.g., country) for ARP to determine rate to charge for the call.

	Location Information Time
	When Cell ID is provided, the time the information was acquired by the network.
	IDP Location Information: Age of Location Information
	Required to identify the validity of cell id information provided.

	Time
	This IE contains the initial time at the MSC initiating the dialog.
	IDP Time and Timezone
	Required to identify the time the voice call attempt was initiated.

	Time Zone
	This IE contains the time zone of the MSC initiating the dialog.
	IDP Time and Timezone
	Required to identify the current time zone for the subscriber.

	Forwarding Pending
	This IE indicates that the MSC received a forwarded-to-number and that the call will be forwarded due to GSM supplementary service call forwarding in the GSMC.
	IDP GSM Forwarding Pending
	This information would be useful to the ARP for determining if the charging dialog for the terminating leg should be continued or not. If the call is forwarded, then there will be a subsequent independent MF charging dialog started.

	Release Cause
	This IE indicates the reason the call is released.
	ERB Failure Cuase, Busy Cause, Release Cause depending on the event specification information conveyed.

CIRp Release Cause
	This information should be made available to the ARP when the charging dialog is terminated.

	Call Forwarded
	This IE indicates that the call was forwarded by the GMSC
	ERB Call Forwarded Indication event specific information
	This information should be made available to the ARP when the charging dialog is terminated.

	Start of Charging
	This IE contains the time origin for charging.
	IDP Time and Time Zone or Arrival of ERB Answer depending on DSP charging principles.
	In order to allow the DSP to determine that charging should start at seizure vs answer, the start of charging IE is included to inform the ARP of the start time for charging.

	Location Routing Number (LRN)
	This IE contains the Location Routing Number (LRN) for the Number Portability feature. Applies only to MO and MF calls.
	Implementation dependent.
	If the Voice Proxy in the DSP is aware of the LRN of the called party due to implementation-specific mechanisms, then it may be included in the charging information for the ARP.

	Free Format Data
	This IE contains specific charging information for inclusion in MSC CDRs.
	From ARP; sent to MSC in the FCI Free Format  Data
	This information would allow the ARP to store information in the MSC CDRs. An example would be a reference number for the voice call generated by the ARP.

	Call Attempt Elapsed Time
	This IE contains the duration between the end of CAMEL processing initiating call setup (Connect or Continue) and the received answer indication from the called party. For the Calling Party, this is 0.
	CIRp Call Attempt Elapsed Time
	This information is useful for interoperator reconciliation between the ARP and DSP (and visited network).

	Call Stop Time
	This IE contains the time stamp when the connection is released.
	CIRp Call Stop Time
	This information is useful for interoperator reconciliation between the ARP and DSP (and visited network).

	Call Connected Elapsed Time
	This IE is the duration between the received answer indication from the called party side and the release of the connection. For a calling party, it indicates the duration between the sending of the IDP and the release of that party.
	CIRp Call Connected Elapsed Time
	This information is useful for interoperator reconciliation between the ARP and DSP (and visited network).

	Available information not recommend for VCS information

	Additional Calling Party Number
	This IE contains the calling party number provided by the access signalling system of the calling user.
	IDP Additional Calling Party Number – conditionally for MF and MT only
	Although it is available via CAP signalling, it is not captured in MF or MT CDRs in TS 32.250 [7], so arguably may not be required for online charging.

	Calling Party's Category
	This IE indicates the type of calling party (e.g., operator, pay phone, ordinary subscriber).
	IDP Calling Partys Category
	Although it is available via CAP signalling, it is not captured in MF or MT CDRs in TS 32.250 [7], so arguably may not be required for online charging.

	Higher Layer Compatibility
	This IE indicates the type of the high layer compatibility, which will be used to determine the ISDN-teleservice of a connected ISDN terminal.
	IDP Higher Layer Compatibility.
	Although it is available via CAP signalling, it is not captured in MF or MT CDRs in TS 32.250 [7], so arguably may not be required for online charging.

	IP SSP Capabiltiies
	This IE indicates which SRF resources are supported within the gsmSSF and are available. If this IE is absent, this indicates that no gsmSRF is attached and available.
	IDP IP SSP Capabiltiies
	Current scope of CHARP does not include providing any announcement capabilities to ARP via Diameter. This may be required in a subsequent release.

	NA Carrier Information
	This IE identifies a North American long distance carrier and the way the carrier was selected.
	IDP NA Carrier Information
	Current scope of CHARP does not include North American operators.

	Original Called Party ID
	This IE carries the dialled digits if the call has met call forwarding on the route to the gsmSSF.
	IDP Original Called Party ID
	Although it is available via CAP signalling, it is not captured in MF or MT CDRs in TS 32.250 [7], so arguably may not be required for online charging.

	Redirecting Party ID
	This IE indicates the directory number the call was redirected from.
	IDP Redirecting Party ID
	May be used by the Voice Proxy to determine the served MSISDN for MF call.May be used by the Voice Proxy to determine the served MSISDN for MF call.

It is not captured directly in any CDRs in TS 32.250 [7], so arguably may not be required for online charging.

	Redirection Information
	This IE contains forwarding related information, such as redirection counter.
	IDP Redirection Information
	It is not captured directly in any CDRs in TS 32.250 [7], so arguably may not be required for online charging.

	Subscriber State
	This IE indicates the state of the terminating mobile subscriber for which CAMEL service is invoked. The possible states are Busy, Idle, Not reachable, and Not provided from VLR.
	IDP Subscriber State
	Current scope of CHARP does not include call handling capabilities (e.g., forwarding) by the ARP via Diameter. This may be required in a subsequent release.

	Event Type BCSM
	This IE indicates the armed BCSM DP event.
	IDP Event Type BCSM

ERB Event Type BCSM
	Specific CAMEL implementation details are not required by ARP. This IE can be used by the Voice Proxy to derive voice charging specific information required for the ARP.

	Service Key
	This IE identifies for the gsmSCF the requested set of one or more CAMEL services. It is used to address the correct application/service logic program within the gsmSCF.
	IDP Service Key
	Specific CAMEL implementation details are not required by ARP. This IE can be used by the Voice Proxy to derive voice charging specific information required for the ARP.

	Geogrphical Information
	This IE identifies the geographical location of the served user.
	IDP Location Information: Geographical Information
	Geographical information is not commonly used in 3GPP charging infrastructure and is not recommended at this time.


Table 2. Analysis of Service-level (MSCC) Charging Information for VCS
	Name
	Description
	Source
	Discussion

	Recommendation information elements for service level (MSCC)

	Time Duration Charging
	This IE specifies the charging related information consisting of the subsequent two 

elements in this table.
	From ARP; Sent to MSC in the ACH Time Duration Charging
	This IE specifies the charging related information to be provided by the ARP. Required for quota management.

	Max Call Period Duration
	This IE indicates the maximum call period duration timer.
	From ARP; Sent to MSC in the ACH Max Call Period Duration
	Required for quota management.

	Release If Duration Exceeded
	This IE indicates that the call shall be released when the Max Call Period Duration expires
	From ARP; Sent to MSC in ACH Release if Duration Exceeded
	This corresponds to a termination action of TERMINATE from the ARP.

	Time Duration Charging Result
	This IE contains the charging information provided by the MSC and consists of the following element in this table.
	From ARP; Sent to MSC in ACH Time Duration Charging Result
	Required for quota management.

	Time If No Tariff Switch
	This IE will be present if no tariff switch has occurred since the detection of Answer for the connection to the Called Party, the Temporary Connection, or the SRF connection, otherwise it will be absent.
	ACR Time If No Tariff Switch
	Required for quota management.

	Available information not recommend for service level (MSCC)

	Tariff Switch Interval
	This IE indicates the tariff switch time until the next tariff switch applies.
	Sent to MSC in ACH Tariff Switch Interval
	As per RFC 4006 [9], for continuous time services, this IE is not required.

	Play Tone
	This IE is set if a tone has to be played to the party for whom the BCSM is operating. If present, this IE indicates that 30 seconds before the Max Call Period Duration time expires, a triple tone of 900 Hz shall be played.
	Sent to MSC in ACH Play Tone
	Current scope of CHARP does not include providing any announcement capabilities to ARP via Diameter. This may be required in a subsequent release.

	Party to Charge
	This IE shall be reflected in the corresponding IE of the Apply Charging Report operation. This IE has no effect on the charging procedures in the MSC.
	ACH/ACR Party To Charge
	Not required. ARP does not have ability to control which party to charge in a Voice Call Service.

	Time if Tariff Switch
	This IE will be present if a tariff switch has occurred since the detection of Answer for the connection to the Called Party, the Temporary Connection, or the SRF connection, otherwise it will be absent.
	ACR Time If Tariff Switch
	As per RFC 4006 [9], for continuous time services, this IE is not required.

	Time Since Last Tariff Switch
	The elapsed time since detection of the last tariff switch is reported.
	ACR Time Since Last Tariff Switch
	As per RFC 4006 [9], for continuous time services, this IE is not required.

	Tariff Switch Interval
	This parameter is present only if a tariff switch was detected for the connection to the Called Party, the temporary connection or the gsmSRF connection in the reported call period. 

If present the time interval between either the detection of the Answer event or the previous tariff switch (whichever of these events was last detected) and the last tariff switch is reported.
	ACR Tariff Switch Interval
	As per RFC 4006 [9], for continuous time services, this IE is not required.

	Call Active
	This IE indicates whether the call is active or not.
	ACR Call Active
	May be used by the Voice Proxy to determine end of voice call service.


Table 3. Analysis of Available AVPs for VCS Information

	Name
	Candidate AVP
	Discussion

	Bearer Capability
	New
	No candidate AVPs identified for re-use. New AVP is recommended.

	Called Party Number
	Called-Station-Id (RFC 4005)
	Defined in RFC 4005 as type UTF8String, this AVP is intended for an ASCII string describing the layer 2 address the user contacted in a request. This can include a dialled number or MAC address.
In 3GPP PS charging, this is used for the APN.

While this AVP would be suitable to transfer the digits part of the called party number, it's main purpose, as indicated above, has been for layer 2 connectivity, not the application level connectivity required for VCS.

	
	Called-Party-Address
	Defined as a UTF8String. For IMS charging, it holds the address of the party to whom a SIP transaction is posted and contains a URI.
With slight redefinition, this AVP can be reused to transport a hex-encoding for the octet string used in CAMEL (which is derived from ISUP). Then, upon receipt, the UTF8String would be required to be parsed and re-formatted into it's components for processing, this is essentially a different data-type and re-use has little value.

	
	Recipient-Address (Address-Type, Address-Data, Address-Domain, Addressee-Type)
	The Recipient-Address, defined for MMS includes MSISDN and Numeric Shortcodes as address types and could possibly be used. However, these types do not match with the types provided in CAMEL for voice calls and would not be a suitable match for re-use.

	
	MSISDN
	Defined in TS 29.329, this AVP is limited to specification of the destination digits in international format and would not be suitable for the dialled destination.

	
	New
	A new AVP is recommended to transport the called party number and its subfields.

	Calling Party Number
	Calling-Station-Id (RFC 4005)
	Defined in RFC 4005 as type UTF8String, this AVP is intended to send the ASCII string describing the layer 2 addres from which the user connected in the request. This can be the phone number or a MAC address.
In 3GPP charging, this is not currently used.

While this AVP would be suitable to transfer the digits part of the calling party number, it's main purpose, as indicated above, has been for layer 2 connectivity, not the application level connectivity required for VCS.

	
	Calling-Party-Address
	Defined as a UTF8String. For IMS charging, it holds the address of the party initiating a SIP transaction and contains a URI.

With slight redefinition, this AVP can be reused to transport a hex-encoding for the octet string used in CAMEL (which is derived from ISUP). Then, upon receipt, the UTF8String would be required to be parsed and re-formatted into it's components for processing, this is essentially a different data-type and re-use has little value.

	
	Originator-Address (Address-Type, Address-Data, Address-Domain)
	In 3GPP charging, this is used for SMS and MMS charging. Since SMS and MMS are services offered in the same network domain as voice call services, this AVP can be used to identify the calling party number of a voice call in the same way. 
For the calling address, however, the fields for screening indicator and address presentation restriction would be required. 

	
	MSISDN
	Defined in TS 29.329, this AVP is limited to specification of the destination digits in international format and would not cover all possible cases.

	
	New
	A new AVP is recommended to transport the calling party number and its subfields.

	Network Call Reference Number
	CC-Correlation-Id (RFC 4006)
	This AVP is defined flexibly as an OCTETSTRING and contains information to correlate credit-control requests generated for different components of the service.
The format of the AVP is sufficient for transporting the 8 octet call reference number. However, there is no need to correlate across different credit-control requests for VCS and if this AVP is used, then it cannot be used by the ARP to uniquely identify this transaction as intended by the AVP because it must still be coupled with the MSC address.

	
	3GPP-Charging-Identifier
	The 3GPP-Charging-Identifier is defined as 32 bit unsigned integer (4 octets). It cannot be used to transport the 8 octet call reference number.

	
	IMS-Charging-Identifier
	This AVP is defined as UTF8String which is restricted to transport of human readable strings, as per RFC 3588 [11]. It can be used to transport the 8 octet call reference number using hex character representation (0-9,A-F).
Semantically, however, the IMS Charging Identifier is defined to be globally unique across all IMS networks and the Call Reference Number may be duplicated by different MSC's, so re-use of this AVP does not seem appropriate.

	
	Access-Network-Charging-Identifier-Value
	Defined in TS 29.214 as an OCTET-STRING, it could be used to transport the Call Reference Value.
This also has a similar meaning to the requirement for an IE from the access network in the CS domain for charging correlation. This only makes sense for the originating calls. For terminating calls, the MSC initiating the charging is not in the access network, but in the home network.

	
	AF-Charging-Identifier
	Defined in TS 29.214 as an OCTET-STRING, it could be used to transport the Call Reference Value. However, it is defined for an Application Function and is not similar to the need.

	
	New
	A new AVP specific to Network Call Reference Number could be defined to directly meet the need. To remove any confusion over its scope, it can be grouped with the MSC address that generated it.
A new AVP is recommended.

	MSC Address
	GGSN-Address
	For the PS domain, this is the IP address of the node that generates the charging identifier for an IP-CAN bearer. In this respect, it has a similar purpose to the MSC Address for VCS.
To convey, the MSC Address, an AddressType of E.164 would be required. IANA defines two types for E.164 addressing, but these are noted for SMDS, Frame Relay, and ATM. [10]

This, however, is essentially a different data type and re-use has little value.

	
	SGSN-Address, SGW-Address
	See discussion for GGSN-Address with the exception of commonality for generation of charging identifier.

	
	Access-Network-Charging-Address (29.214)
	Also of type Address, this is the IP address of the network entity within the access network performing charging. This is actually a good companion if the Access-Network-Charging-Identifier-Value is used for the network call reference number.
This, however, is essentially a different data type and re-use has little value.

	
	Node-Id
	This is defined as UTF8String containing an optional, operator configurable identifier string for the node. For the PS domain, this AVP is used to specifically provide the name for the recording entity for offline charging or the name of the node initiating the online charging request.
It could be used to transport the MSC Address, however, confusion could easily result, because it would normally be expected that the Node ID would identify the node initiating the Diameter charging session, not the node that generated the call reference.

	
	New
	A new AVP is recommended for the E.164 address of the MSC that generated the network call reference number.
Following the guidance of TS 32.272, which has identifiers of this nature, including: MME-Number-for-MT-SMS, SGSN-Number and GMLC-Number, it is recommended that the new AVP be of type OctetString. This AVP shall contain the ISDN number of the MSC in international number format as described in ITU-T Rec E.164 [41] and shall be encoded as a TBCD-string. See 3GPP TS 29.002 [24] for encoding of TBCD-strings. This AVP shall not include leading indicators for the nature of address and the numbering plan; it shall contain only the TBCD-encoded digits of the address.

	Traffic Case
	Interface-Type
	The Interface-Type, defined for SMS, does have useful values defiend for MO and MT, but no value for MF and the semantics of "interface" do not apply to denote the call scenarios required.

	
	Service-ID
	Defined for use in IMS and MMTel, this identifier is flexible enough to be able to define the traffic case, but the connotation is different. The need is not to define a service being invoked, but rather a call scenario.

	
	New
	A new AVP is recommended.

	Basic Service Code
	Bearer-Service
	Defined for use in IMS to represent the bearer service of a PSTN leg, this is an exact match for the bearer service option of the Basic Service Code. It is recommended for re-use in conjunction with another AVP.

	
	Service-ID
	The Service-ID could be re-used for the tele-service option of the Bsic Service, but confusion could result due its generic name. A more specific AVP is recommended.

	
	New
	To mirror the usage in CAMEL and MSC CDRs,  a new grouped AVP representing a choice for Bearer-Service and new Teleservice is recommended.

	Served IMSI
	3GPP-IMSI
	Recommend re-use.

	Location of the Served User
	3GPP-User-Location-Info
	Recommended for re-use for CellID component of the information.

	
	Location-Information (RFC 5580)
	Defined only for civic profile and geospatial location. Not suitable to convey information available for VCS.

	
	New
	New AVPs required for the Location Number and VLR Number options for location information.
Same encoding format as MSC Address is recommended.

	Location Information Time
	User-Location-Info-Time
	Recommended for re-use.

	Time
	Event-TimeStamp
	This AVP is normally used for identifying the time at the CTF when the Diameter client is included in the CTF. This AVP is better suited to reflect the time at the Voice Proxy.

	
	Start-Time
	This AVP, defined for PS domain, is defined as the start of user session in the S-GW/P-GW. Logically, it corresponds directly to the start of user session in the MSC and would be a good candidate.

Recommended for re-use.

	Time Zone
	3GPP-MS-TimeZone
	Recommend re-use.

	Forwarding Pending
	New
	No candidate AVPs identified for re-use. New AVP is recommended.

	Release Cause
	Cause-Code
	This AVP is defined to carry an Integer which is normally a suitable representation for ISUP cause codes, but in this case, the Cause-Code AVP is designed with positive and negative rules and specific values that have specific meaning to SIP, but have no relationship to ISUP.

	
	New
	A new ISUP release cause code AVP is recommended with a simple unsigned integer encoding to accommodate the ISUP release cause code.

	Call Forwarded
	New
	No candidate AVPs identified for re-use. New AVP is recommended.

	Start of Charging
	Start-Time
	Defined as the start of a session, regardless of when charging starts, is semantically different than the need for this information.

	
	Time-First-Usage
	This AVP is defined as the first IP packet for the service data container in which it is included. This could be semantically similar to the first chargeable time for a voice call.
However, it could be confusing for the scenario in which the call attempt is charged, that even though the network is being used, user information (i.e., voice) cannot be actually transmitted at this time.

	
	Time-Stamps
	This grouped AVP is specifically formatted to include SIP request and response times along with fractional information and does not match the required need.

	
	New
	A new AVP is recommended.

	Location Routing Number (LRN)
	Number-Portability-Routing-Information
	Recommend re-use.

	Free Format Data
	PS-Furnish-Charging-Information
	This grouped AVP would be ideal for use, particularly for future evolution if the Voice Proxy evolves beyond CAP2 when the append free format data ability is introduced.

This AVP is limited, however, because the 3GPP-Charging-Identifier is a mandatory AVP. If 3GPP-Charging-Identifier is not used to transport the Call Reference Number above, then there would be no 3GPP-Charging-Identifier available.

	
	PS-Free-Format-Data
	This AVP has a direct mapping to CAP2 FCI content and can be used without modification.

Recommended for re-use.

	Call Attempt Elapsed Time
	CC-Time
	Defined in RFC 4006 as an Unsigned32 indicates the length of requested, granted, or used time in seconds, it is compatible for carrying elapsed time. However, it is used within the MSCC to reflect a delta amount of time and is not intended to cover an accumulation of time as required for this information element.

	
	Time-Usage
	Defined for PS-charging as the effective used time within a service data container reporting interval.  
The call attempt elapsed time actually corresponds to the time during which the resources were not used, so this does not seem to be an appropriate match. (See Call Connected Elapsed Time below).

	
	New
	A new AVP is recommended to transport this time before usage (i.e., connected).

	Call Stop Time
	Stop-Time
	In parallel with Start-Time, this AVP, defined for PS domain, is defined as the end of the user session in S-GW/P-GW. Logically, it corresponds directly to the end of the user session in the MSC and would be a good candidate.

Recommended for re-use.

	
	Time-Last-Usage
	Defined for PS charging as the time for the last IP packet to be transmitted and mapped to the current service data container.  For voice call charging, the call stop time is the same as last-usage.

Even though this AVP could be re-used, the Stop-Time AVP above is recommended.

	
	Time-Stamps
	This grouped AVP is specifically formatted to include SIP request and response times along with fractional information and does not match the required need.

	Call Connected Elapsed Time
	CC-Time
	Defined in RFC 4006 as an Unsigned32 indicates the length of requested, granted, or used time in seconds, it is compatible for carrying elapsed time. However, it is used within the MSCC to reflect a delta amount of time and is not intended to cover an accumulation of time as required for this information element.

	
	Time-Usage
	Defined for PS-charging as the effective used time within a service data container reporting interval.  

The call connected elapsed time actually corresponds to the time during which the resources were used within the overall duration of the call, so this does seem to be an appropriate match. 
Recommended for re-use.


Table 4. Analysis of Available AVPs for VCS Service-level (MSCC) Information
	Name
	Candidate AVP
	Discussion

	Time Duration Charging
	MSCC:Granted-Service-Unit
	Recommend re-use.

	Max Call Period Duration
	MSCC:GSU:CC-Time
	Recommend re-use.

	Release if Duration Exceeded
	MSCC:GSU:FUI:FUA (=TERMINATE)
	Recommend re-use.

	Time Duration Charging Result
	MSCC:Used-Service-Unit
	Recommend re-use.

	Time If No Tariff Switch
	MSCC:USU:CC-Time
	The CC-Time AVP is used to convey the used service units within the time period only. This is required for standard operation of DCCA.
Since the ACH Time If No Tariff Switch IE contains the accumulated time for the call, a new AVP is recommended to convey this information in addition to the CC-Time AVP.


4
Detailed proposal

It is proposed that the above recommendations be used for definition of the charging information in VCS as provided in the following change requests:

1. S5-140047 [12], PCR TS 32.276, Charging information for VCS

2. S5-140050 [13], CR TS 32.299, Introduction of charging information for VCS
