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1
Decision/action requested

Decision on the desired direction for handling of charging events in case of NBIFOM.
2
References

[1]
3GPP TS 32.251 v12.4.0 PS Domain Charging
3
Rationale

The introduction of multi-access PDN connections using the NBIFOM capability introduces the requirement for a new way of categorizing and handling the various events associated with the PS domain. The analysis that follows for both offline and online charging identifies the events according to the following criteria:

IBC/FBC
Indicates whether the event applies to IP-CAN Bearer Charging or Flow-based Charging as specified in clause 5.2.1.10.1 and clause 5.2.1.10.2, respectively, for offine charging and clause 5.3.1.6.1 and clause 5.3.1.6.2, respectively, for online charging.
SDF-specific
indicates that the event is specific to a service data flow.

IP-CAN Bearer-specific
indicates that the event applies to a specific IPCAN Bearer.

Access-specific
indicates that the event pertains to a specific access when there is a multi-access PDN connection.
IP-CAN Session-specific
indicates that the event pertains to an IP-CAN session.

CDR-related
pertains to the CDR or the charging session

3.2
Offline Charging

Table 1. Offline chargeable event handling in case of NBIFOM

	Chargeable Event
	IBC/FBC
	SDF‑specific
	IPCAN Bearer‑specific
	Access‑specific 
	IPCAN Session‑Specific
	CDR‑related
	Discussion

	Start of the default bearer for an IP-CAN session when single access is used or start of the first default bearer for a multi-access PDN connection(i.e., when NBIFOM is accepted by PCRF).
	IBC FBC
	
	X
	X
	X
	
	Upon encountering this event, a new CDR for the IP-CAN session is created. 

(IBC) Data volume counts are started for bearer.

(FBC) No service data flow counters are started.

Current text is sufficient for NBIFOM case.

	Addition of access to a PDN connection.
	IBC
	
	
	X
	
	
	Additional volume counts are started and captured for the IP-CAN bearers of the access.

Current text is sufficient for NBIFOM case.

	Start of a dedicated bearer for an IP-CAN session.
	IBC
	
	X
	
	
	
	Additional volume counts are started and captured for the dedicated bearer. 
Current text is sufficient for NBIFOM case.

	End of dedicated bearer in the P-GW.
	IBC
	
	X
	
	
	
	The counters and time stamps for the IP-CAN bearer are closed and resulting container added to the CDR.

Current text is sufficient for NBIFOM case.

	Removal of access from a multi-access PDN connection.
	IBC
	
	
	X
	
	
	The counters and time stamps for the IP-CAN bearers of the removed access are closed and resulting containers added to CDR.
Current text is sufficient for NBIFOM case.

	Access of a multi-access PDN connection becomes unusable.
	IBC
	
	
	X
	
	
	The counters and time stamps for the IP-CAN bearers of the unusable access are closed and resulting containers added to the CDR.
Current text is sufficient for NBIFOM case.

	Access of a multi-access PDN connection becomes usable.
	IBC
	
	
	X
	
	
	New volume counts are started and captured for all bearers of the access that has become usable. These may not be the same as those that were previously active when the access became unusable due to changes in PCC Rules.

Current text is sufficient for NBIFOM case.

	Start of service data flow.
	FBC
	X
	
	
	
	
	If applicable counter not started, then start it.

Current text is sufficient.

	Access change of service data flow
	FBC
	X
	
	
	
	
	Proposed text in another CR. Not related to this discussion paper.

	Termination of service data flow
	FBC
	X
	
	
	
	
	If last SDF for counter, then counter closed and added to CDR.

Current text is sufficient.

	End of IP-CAN session (i.e. end of the default bearer for a single access PDN connection or end of the last  bearer for a multi-access PDN connection) in the P-GW.
	IBC FBC
	
	
	
	X
	
	All open counters are closed and added to CDR.

Current text is sufficient.

	Expiry of an operator configured time limit for keeping a CDR open.
	IBC FBC
	
	
	
	
	X
	This event closes all counters. The resulting containers are added to the CDR and the CDR is closed. 
A new CDR is opened if the IP-CAN session is still active.

Current text is sufficient.

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

Current text is sufficient.

	Expiry of an operator configured time limit per IP-CAN bearer.
	IBC
	
	X
	
	
	
	The counters and time stamps for the IP-CAN bearer are closed and added to the CDR. A new IP-CAN bearer traffic volume container is opened if the IP-CAN bearer is still active.

Current text is sufficient for NBIFOM case.

	Expiry of an operator configured data volume limit per IP-CAN session.
	IBC FBC
	
	
	
	X
	
	This event closes the CDR and a new one is opened if the IP-CAN session is still active.

Current text is sufficient.

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

Current text is sufficient.

	Expiry of an operator configured data volume limit per IP-CAN bearer.
	IBC
	
	X
	
	
	
	The counters and time stamps are closed and added to the CDR. A new IP-CAN bearer traffic volume container is opened if the IP-CAN bearer is still active.

Current text is sufficient for NBIFOM case.

	Expiry of an operator configured data event limit per IP-CAN session.
	IBC FBC
	
	
	
	X
	
	This event closes the CDR and a new one is opened if the IP-CAN session is still active.

Current text is sufficient.

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

Current text is sufficient.

	Serving node (e.g. SGSN/S-GW/ePDG/TWAG) change in the P-GW.
	IBC
	
	
	X
	
	
	New SGSN/S-GW/ePDG/TWAG address is added to data for the IP-CAN bearer in the CDR.

[overlap with change of charging condition events below]

Current text is sufficient.

	Change of charging condition specific to APN-AMBR change.
	IBC
	
	
	
	X
	
	This event closes the CDR, and a new one is opened if the IP-CAN session is still active.

Current text is sufficient for NBIFOM case. 

[Observation: Since this event closes the CDR, it actually affects FBC as well, perhaps it should have been a shared event with FBC.]

	Change of charging condition specific to IP-CAN bearer modification QoS change.
	IBC
	
	X
	
	
	
	When this event is encountered, all counts and time stamps for the modified bearer are captured and new counts and time stamps for the specific bearer are started.

Current text is sufficient for NBIFOM case.

	SGSN Change
	IBC FBC
	
	
	X
	
	
	Event is specific to a particular access. But, it's occurrence is related to mobility of the MS and therefore could provide useful information for all services in the session.
Note: This event is important for correlation with SGSN records also, so closing containers (volume and service data) is important for the affected access.

	S-GW Change
	IBC FBC
	
	
	X
	
	
	Event is specific to a particular access. But, it's occurrence is related to mobility of the MS and therefore could provide useful information for all services in the session.
Note: This event is important for correlation with SGSN records also, so closing containers (volume and service data) is important for the affected access.

	User location change
	IBC FBC
	
	
	X
	
	
	Event is specific to a particular access. But, it's occurrence is related to mobility of the MS and therefore could provide useful information for all services in the session.

	User CSG information change
	IBC FBC
	
	
	X
	
	
	Event is specific to a particular access. But, it's occurrence is related to mobility of the MS and therefore could provide useful information for all services in the session.
Note: User CSG information change is also useful for differentiated rating and node owner reconciliation for the services on the affected access.

	Change of UE in PRA
	IBC FBC
	
	
	X
	
	
	Event is specific to a particular access. But, it's occurrence is related to mobility of the MS and therefore could provide useful information for all services in the session.

	Tariff time change
	IBC FBC
	
	
	
	
	X
	When this event is encountered, all current configured counts and time stamps are captured and new counts and time stamps for all service data flows are started.
Current text is sufficient for NBIFOM case.

	Failure handling procedure triggering
	IBC FBC
	
	
	
	
	X
	When this event is encountered, all current configured counts and time stamps are captured and new counts and time stamps for all service data flows are started.

Current text is sufficient for NBIFOM case.

	Intersystem change
	IBC FBC
	
	
	X
	
	
	This event closes the CDR, and a new one is opened if the IP-CAN session is still active.
Since this event is specific to a particular access, should we distinguish in the containers which ones were directly affected by this change and which ones were indirectly affected?

	PLMN change visible in P-GW
	IBC FBC
	
	
	X
	
	
	This event closes the CDR. 
A new one is opened if the IP-CAN session is still active.
Since this event is specific to a particular access, should we distinguish in the containers which ones were directly affected by this change and which ones were indirectly affected?

	MS Timezone change visible in P-GW
	IBC FBC
	
	
	X
	
	
	This event closes the CDR. 
A new one is opened if the IP-CAN session is still active.
Event is specific to a particular access. But, it's occurrence is related to mobility of the MS and therefore could provide useful information for all services in the session.

	Expiry of an operator configured limit of charging condition changes per IP-CAN session. 
	IBC FBC
	
	
	
	
	X
	This event closes the CDR, and a new one is opened if the IP-CAN session is still active.

Current text is sufficient for NBIFOM case.

	Completion of a time envelope as defined in TS 32.299 [50].
	FBC
	X
	
	
	
	
	This event closes a service data flow container.

Current text is sufficient for NBIFOM case.


3.3
Online Charging

Table 2. Online chargeable event handling in case of NBIFOM
	Chargeable Event
	SDF‑specific
	IPCAN Bearer‑specific
	Access‑specific 
	IPCAN Session‑Specific
	Diameter session‑related
	Discussion

	Start of IP-CAN session.
	
	X
	X
	X
	
	Upon encountering this event, a Debit / Reserve Units Request[Initial], indicating the start of the IP-CAN session, is sent towards the OCS to authorize the IP-CAN session.

 Current text is sufficient for NBIFOM case.

	Start of service data flow.
	X
	
	
	
	
	If no valid quota has been granted for the rating group, a Debit / Reserve Units Request[Update]  is generated to request quota.
Current text is sufficient for NBIFOM case.

	Access change of service data flow
	X
	
	
	
	
	Proposed text in another CR. Not related to this discussion paper.

	Termination of service data flow
	X
	
	
	
	
	If last SDF for counters, the counters are updated.
Current text is sufficient.

	End of IP-CAN session.
	
	
	
	X
	
	Upon encountering this event, a Debit / Reserve Units Request[Terminate], indicating the end of the IP-CAN session, is sent towards the OCS together with the final counts.
Current text is sufficient.

	Ro specific chargeable events (e.g. threshold reached, QHT expires, quota exhaustion, validity time reached, forced re-authorization)
	
	
	
	
	X
	Corresponding counts for the rating group(s) are closed and Debit / Reserve Units Request[Update]  is triggered according the rules defined in TS 32.299 [50].

Current text is sufficient.

	Change of charging condition specific to APN-AMBR change.
	
	
	
	X
	
	When this event is encountered and the corresponding re-authorization trigger is armed, all current counts are captured and sent towards the OCS with a  Debit / Reserve Units Request[Update].
Current text is sufficient for NBIFOM case. 

	User location change
	
	
	X
	
	
	Event is specific to a particular access. But, it's occurrence is related to mobility of the MS and therefore could provide useful information for all services in the session.

	User CSG information change
	
	
	X
	
	
	Event is specific to a particular access. But, it's occurrence is related to mobility of the MS and therefore could provide useful information for all services in the session.

	Change of UE in PRA
	
	
	X
	
	
	Event is specific to a particular access. But, it's occurrence is related to mobility of the MS and therefore could provide useful information for all services in the session.

	Tariff time change
	
	
	
	
	X
	When this event is encountered, all current counts are captured and new counts are started. 
The counts are sent to the OCS in next Debit / Reserve Units Request.
Current text is sufficient for NBIFOM case.


3.4
Generalization of event handling in case of NBIFOM
Based on the analysis in Table 1 and Table 2, the following generalizations are considered for event handling in case of NBIFOM:

1) For SDF-specific events, counters are maintained at the rating group, rating group/service identifier, or rating group/sponsor id/application service provider id, as required by PCC rules. When an event is encountered, only the current counts for the affected SDF are affected. For offline charging, this means the event triggers actions for individual service data containers associated with the SDF. For online charging, this is handled at the MSCC-level.
2) For IP-CAN bearer-specific events, counters are maintained bearer level. When an event is encountered, only the current counts for the affected bearer are affected. For offline charging, this means the event means the event triggers actions for individual traffic volume containers associated with the bearer. Not applicable for online charging.

3) For Access-specific events related to addition, removal, usability, and unusability of an access in a multi-access PDN connection only the traffic volume containers associated with the affected bearers are affected (offline charging only).

4) Access-specific events identified as "change of charging conditions" provide information related to the MS that could be useful to the operator to charge for all bearers and services in the IP-CAN session. It is necessary, that these events also be clearly associated with only those bearers and services impacted by the change because there may be other factors, such as inter-operator reconciliation to be considered for the event. The events that fall into this category are: SGSN Change, S-GW Change, User location change, user CSG information change, Change of UE in PRA. In these cases, it is proposed that the currently specified procedure of updating all counters and closing the CDR for offline charging or updating OCS for online charging. In addition, for the current reason for closing individual containers for the specific access affected by the event be marked normally. For the individual containers for the unaffected access, a new indirect reason for closing is defined and new elements added to the container to identify the event that occurred on the affected access and any necessary supporting data (such as user location). A similar mechanism is applied to online charging for these events.
5) For the remaining Acces-specific events identified for offline charging only, for reasons of backward compatibility, it is proposed that the same mechanism as the previous type be used. These events are: Intersystem change, PLMN change visible in P-GW, MS Timezone change visible in P-GW.

6) IPCAN session-specific events affect the entire CDR or Diameter session and all counters associated with the IPCAN session are updated.
7) CDR-related and Diameter session-related events are not changed with the introduction of NBIFOM and the current procedures are sufficient.
4
Detailed proposal

The following changes are proposed to TS 32.251 to implement the proposed handling in case of NBIFOM:
1) Clarify that the access-specific chargeable events apply only to the affected access.

2) Add a new event for occurrence of an indirect access-specific event to handle those events that should also close counters associated with the unaffected access, including requirement to include notification of the event that occurred.

3) Update service data and traffic volume container formats to include the related access event closure cause and supplemental information.

4) Update MSCC format to include the related access event cause and supplemental information.
5) Remove editor's notes.
