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Discussion

This is a pCR to TS 32.255 about the charging principle.
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Rationale

This pCR proposes to introduce the charging principle.
4
Detailed proposal

Propose to incorporate the following change into TS 32.255[3].   
	First change


5.1
5G data connectivity charging principles
5.1.0
General

The charging functions specified for the 5G data connection charging:

-
PDU session in SMF, refer to TS 23.501 [XXX];

-
service data flows, refer to TS 23.503 [XXX] , within PDU session; 
5.1.1
Requirements
The following are high-level charging requirements specific to the packet domain, derived from the requirements in TS 22.115 [XXX], TS 23.501 [XXX], TS 23.502 [XXX] and TS 23.503 [XXX].

-
The SMF shall support converged online and offline charging.

-
The SMF shall support data connection charging using service based interface.

-
The SMF shall collect charging information per PDU session per network slice. If multiple UPFs for PDU session, the SMF may collect charging information for each UPF per PDU session.

-
Every PDU session shall be assigned a unique identity number for billing purposes. (i.e. the Charging Id).

-
Data volumes on both the uplink and downlink directions shall be counted separately. The data volumes shall reflect the data as delivered to and from the user.

-
The charging mechanisms shall provide the duration of the PDU session with date and time information.

-
The SMF shall be capable of handling the Charging Characteristics. Charging Characteristics can be specific for a subscription, DNN. 

-
The SMF may be capable of identifying data volumes, elapsed time or events for individual service data flows (flow based charging).
-
SMF shall allow reporting of the service or detected application /detected application usage per rating group or per combination of the rating group and service id. This reporting level can be activated per PCC rule.

-
When online charging is used in SMF, the credit control shall be per rating group. If multiple UPFs for PDU session, the credit control may be per rating group for each UPF or per PDU session (share quota by multiple UPFs).

These requirements apply equally to online charging only and offline charging only. 

5.1.2
Charging information
Charging information in the PS domain network is collected for each MS/UE by the SMFs. 

The SMF shall collect the following charging information for converged online and offline charging:

1.
usage of the radio interface: the charging information shall describe the amount of data transmitted in MO and MT directions;

2.
usage duration: duration of data usage or PDU session is counted as the time interval;

4.
destination and source: the charging information shall provide the actual source addresses used by the subscriber for the PDU session. The charging information shall describe the destination addresses with a level of accuracy as determined by the DNN;

5.
usage of the external data networks: the charging information shall describe the amount of data sent and received to and from the external data network. External networks can be identified by the DNN.

6.
location of MS/UE: HPLMN, VPLMN, plus optional higher-accuracy location information. 

For service data flows defined for FBC, the SMF shall collect the following charging information:

1.
the information described above for PDU session;

2.
the amount of data transmitted in MO and MT directions categorized by rating group or combination of the rating group and service id when volume based charging applies;

3.
the duration of service data flows is counted and categorized by rating group or combination of the rating group and service id when time based charging applies;
4.
the number of events and corresponding time stamps categorized by rating group or combination of the rating group and service id when event based charging applies. 
5.1.3
Identifier

The charging identifier assigned per PDU session. 

It is used for correlating charging information in SSC mode 2, or different charging information for the same PDU session.
5.2
5G data connectivity converged online and offline charging scenarios

5.2.1
Basic principles

5.2.1.0
General

Converged charging may be performed by the SMF using Nchf specified in TS 32.290 [XX] and TS 32.291 [XX]. In order to provide the data required for the management activities outlined in TS 32.240 [1] (Credit-Control, accounting, billing, statistics etc.), the SMF shall be able to perform converged charging for each of the following:

-
Charging data related to PDU session;

-
Charging data related to service data flows.

Converged charging includes Credit-Control of online charging and reporting of offline charging. 

For online charging, the Debit / Reserve Units Request and Debit / Reserve Units Response specified for SCUR in TS 32.290 [XX] are issued towards the CHF / received from the CHF when certain conditions (chargeable events) are met. The Credit-Control is always per rating group but the reporting level can be either per rating group or per combination of the rating group and service id. Reporting level is defined per PCC rule.
For offline charging, the SMF shall be able to report charging events to CDF for CDR generation, as specified in TS 32.290 [XX]. The reporting level can be either per rating group or per combination of the rating group and service id. Reporting level is defined per PCC rule.
The converged charging specific contents and purpose of each of messages, as well as the chargeable events that trigger them, are described in the following sub-clauses. A detailed formal description of the converged charging parameters defined in the present document is to be found in TS 32.291 [XX]. A detailed formal description of the CDR parameters defined in the present document is to be found in TS 32.298 [XXX].
In order to avoid that charging resource remain inactive for a long period of time, the SMF or CHF may release the charging resource under the condition that charging resource idle timeout. The SMF creates a new charging resource when there is a need of charging for the same PDU session, and the same Charging id as the initial charging resource shall be used.
5.2.1.1
PDU session charging

Converged charging allows the SMF to collect charging information related to data volumes sent to and received by the UE/MS per network slice per user per PDU session. The user can be identified by SUPI.
PDU session specific converged charging is achieved by FBC charging, with specific rating group/service identifier, see clause 5.2.1.2. 
5.2.1.2
Flow Based Charging (FBC)

For FBC charging, the SMF categorises the service data flows within PDU session data traffic by combination of rating group and charging method (i.e. online or offline charging), or combination of the rating group and service id and charging method. I.e. FBC may provide one count per combination of rating group and charging method, or combination of the rating group and service id and charging method. The level of the reporting and charging method is defined per PCC rule. Details of this functionality are specified in TS 23.503 [XXX] and TS 32.240 [1].

NOTE1:
The SMF can only include one QoS Information occurrence per combination of rating group/service id and charging method per UPF. This implies if an operator wishes to be able to separate usage according to 5QI and ARP for the same charging method, they will need to ensure that service data flows having different 5QI and ARP do not have the same:

-
rating group in cases where rating reporting is used;

-
rating group/service id where rating group/service id reporting is used.

The amount of data counted for the PDU session shall be the user plane payload at the UPF. Time metering is started when PDU session is started.

Charging identifier is created per PDU session by SMF so as to allow correlation of PDU session charging information in the BD. The control plan address of the SMF, together with the unique charging identifier assigned by the SMF, enables the correlation.
An Application Function (AF) may provide an external charging identifier to be delivered to the SMF by the PCF with a dynamic PCC rule. The SMF includes this AF correlation information in the charging information for the rating group and service identifier associated with the dynamic PCC rule when service identifier level reporting is requested.
Application detection and control can be done in the SMF for a subscriber. The SMF have the possibility to output application specific information in the converged charging information. 

According to TS 23.503 [XXX], FBC shall support different charging models per PCC rule. These charging models may be based on volume and/or time and on number of events matching a specific service data flow template in PCC rule. 

In general, the charging of a service data flow shall be linked to the PDU session under which the service data flow has been activated. In online charging the SMF shall request the reservation of units  prior to service delivery. 
The following chargeable events are defined for converged charging:

-
Start of PDU session. 

Upon encountering this event, a charging resource request[Create] is sent towards the CHF. SMF may request quota later for online charging when service usage is started.

-
Start of service data flow. 

For online charging method, in case valid quota for this rating group does not exist a charging resource request[Update] is generated to request quota. The type of requested quota shall depend on measurement method configured for the PCC rule in case of decentralized unit determination.

For offline charging method, if service identifier level reporting is required by the PCC rule, and no counts are present already for this combination of the rating group and service id, then new counts and time stamps for this combination of the rating group and service id are started. If rating group level reporting is required by the PCC rule, and no counts are present already for this rating group, then new counts and time stamps for this rating group are started. If sponsored connectivity level reporting is required by the PCC rule, and no counts are present already for this combination of rating group, sponsor identity and application service provider identity, then new counts and time stamps for this rating group are started. The type of counters shall be according to the measurement method configured for the PCC rule.
When event based charging applies, the first occurrence of an event matching a service data flow template in PCC rule shall be considered as the start of a service.

In case charging resource does not exist, the charging resource request[Create] is sent towards the CHF.

-
Termination of service data flow. 

If service identifier level reporting is required by the PCC rule and this was the last active service data flow for this combination of the rating group and service id and charging method, or if rating group level reporting is required by the PCC rule and this was the last active service data flow for this combination of rating group and charging method, or if sponsored connectivity level reporting is required by the PCC rule and this was the last active service data flow for this combination of rating group, sponsor identity and application service provider identity, the counters and time stamps are closed and the charging resource is updated.
For information on how the termination of service data flows is detected, refer to TS 23.503 [XXX].

-
Change of SSC mode 2 PDU Session Anchor with different PDU Sessions. 
Upon encountering this event, a charging resource request[Release] for old PDU session is sent to the CHF together with the final counts for converged charging. A charging resource request[Create] for new PDU session is sent to the CHF.

-
Change of SSC mode 3 PDU Session Anchor with multiple PDU Sessions. 
Upon encountering this event, a charging resource request[Create] for new PDU session is sent to the CHF. In case the old PDU session is released, a charging resource request[Release] for old PDU session is sent to the CHF together with the final counts for converged charging.

-
Change of SSC mode 3 PDU Session Anchor with IPv6 Multi-homed PDU Session. 
Upon encountering this event, a charging resource request[Update] is generated to request quota for rating group of new PDU Session Anchor for online charging. New counts and time stamps for new PDU Session Anchor are started for offline charging. In case the PDU Session context with the old PDU Session Anchor is released, final counts are closed and the charging resource is updated together with the final counts.

-
Addition/removal/change of additional PDU Session Anchor and Branching Point or UL CL. 
In case new PDU Session Anchor is established, a charging resource request[Update] is generated to request quota for rating group of new PDU Session Anchor for online charging. New counts and time stamps for new PDU Session Anchor are started for offline charging. In case the PDU Session context with the old PDU Session Anchor is released, final counts are closed and the charging resource is updated.
-
Expiry of charging resource idle. 

A charging resource request[Release] is sent to the CHF indicating that charging resource is released, and the PDU session is still active. In this case the CHF shall allow for a new charging resource to be created with the same Charging Id.

-
End of PDU session. Upon encountering this event, a charging resource request[Release], indicating the end of the PDU session, is sent towards the CHF together with all of final counts for converged charging.

-
Quota specific chargeable events (e.g. threshold reached, QHT expires, quota exhaustion, validity time reached, forced re-authorization). Corresponding counts for the rating group(s) are closed and a charging resource request[Update] is sent to the CHF according the rules defined in TS 32.291 [XXX].

NOTE 2:
This chargeable event is only applied for online charging.

-
Change of charging condition: E.g. QoS change, user location change.
When this event is encountered and the corresponding re-authorization trigger is armed, corresponding counts are captured and sent towards the CHF with a charging resource request[Update].

NOTE 3:
This chargeable event is only applied for online charging.

-
Tariff time change. When this event is encountered, corresponding counts are captured and new counts are started. The counts are sent to the CHF in next a charging resource request.
NOTE 4:
This chargeable event is only applied for online charging.

-
Change of charging condition specific to DNN-AMBR change. 
This event closes the CDR by updating charging resource, and a new one is opened if the PDU session is still active.

NOTE 5:
This chargeable event is only applied for offline charging.

-
Change of charging condition. 
PDU session modification except QoS change (e.g. user location change), or tariff time change. When this event is encountered, all current configured counts and time stamps are captured and added to the CDR by updating charging resource. New counts and time stamps are started. 

NOTE 6:
This chargeable event is only applied for offline charging.

-
MS Timezone change visible in the SMF. This event closes the CDR by updating charging resource. A new one is opened if the PDU session is still active.

NOTE 7:
This chargeable event is only applied for offline charging.

-
Expiry of an operator configured time limit for keeping a CDR open. 
This event closes all counters. The resulting containers are added to the CDR by updating charging resource and the CDR is closed. A new CDR is opened if the PDU session is still active.

NOTE 8:
This chargeable event is only applied for offline charging.

-
Expiry of an operator configured time limit per rating group. 
The counters and time stamps are closed and added to the CDR by updating charging resource. 
A new service data flow container is opened if any matching service data flow is still active.

NOTE 9:
This chargeable event is only applied for offline charging.

-
Expiry of an operator configured data volume limit per PDU session. 
This event closes the CDR by CDF and a new one is opened if the PDU session is still active.

NOTE 10:

This chargeable event is only applied for offline charging.

-
Expiry of an operator configured data volume limit per rating group. 
The counters and time stamps are closed and added to the CDR by updating charging resource. 
A new service data flow container is opened if any matching service data flow is still active.

NOTE 11:

This chargeable event is only applied for offline charging.

-
Expiry of an operator configured data event limit per PDU session. 
This event closes the CDR by CDF and a new one is opened if the PDU session is still active.

NOTE 12:

This chargeable event is only applied for offline charging.

-
Expiry of an operator configured data event limit per rating group. 
The counters and time stamps are closed and added to the CDR by updating charging resource. 
A new service data flow container is opened if any matching service data flow is still active.

NOTE 13:

This chargeable event is only applied for offline charging.

-
Intersystem change (e.g. RAT change) for any connected access visible in the SMF. 
This event closes the CDR by updating charging resource, and a new one is opened if the PDU session is still active.

NOTE 14:

This chargeable event is only applied for offline charging.

-
PLMN change visible in the SMF. This event closes the CDR by updating charging resource. 
A new one is opened if the PDU session is still active.

NOTE 15:

This chargeable event is only applied for offline charging.

-
Expiry of an operator configured limit of number of charging condition changes per PDU session. This event closes the CDR by updating charging resource, and a new one is opened if the PDU session is still active.

NOTE 16:

This chargeable event is only applied for offline charging.

Management intervention may also force trigger a chargeable event. 

Relevant service data flows for an PDU session are determined when FBC is applied. PCC rules are used for this determination. One PCC rule identifies service data flow to be measured but it can also include certain characteristics related to that service data flow. 

PCC rules can be activated, deactivated and modified any time during the PDU session lifetime. PCC rule activation, deactivation and modification are not chargeable events. However these PCC rule changes may lead to "start of service data flow'" and "termination of service data flow'" chargeable events.

According to TS 23.503 [XXX], the PCF can modify the following charging rule in a dynamic PCC rule which is active in the SMF: Charging key, Service identifier, Sponsor Identifier, Application Service Provider Identifier, Measurement method and reporting level. A change of any of this charging rule will trigger a "start of service data flow'" chargeable event when a valid counter does not exist for offline charging or valid quota does not exist for online charging corresponding to that changed PCC rule. A change of any of this charging rule will trigger a "termination of service data flow'" chargeable event when this was the last active service data flow for the counter for offline charging or this is the last service data flow utilizing the quota corresponding to the original PCC rule.
Online charging information and offline charging information shall be conveyed in a single charging resource request, if needed.

If the SMF supports the charging resource idle timeout, it may send its locally configured value to the CHF. The CHF may in this case respond with a new value to the SMF, to be used instead of the SMF configured value.
	End of changes


