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Abstract of contribution: Provides evidence to require support of both online and offline charging methods in PCC rule from PCF to SMF. At the minimum, this is required for feature parity with EPC. Also proposes supporting different reporting level for online and offline in PCC rule. 
1. Background
CT3 has requested feedback from SA2 in incoming LS on support of simultaneous online and offline reporting (S2-1910878/C3-194431).
There are two questions in the LS:
Q1: Is simultaneous support of online and offline charging method allowed for a given PCC Rule?

Q2: If answer of Q1 is yes, is it possible to have different reporting level for each charging method in the PCC rule?

Q1 is answered in clause 2 and Q2 in clause 3.

2. Simultaneous online and offline charging on PCC Rule

2.1	  Feature parity with EPC
The support of both online and offline charging for the same PCC rule exists for EPC. 
We provide evidence first from 29.212 (Gx interface):
[bookmark: _Toc509819424]5.3.4	Charging-Rule-Definition AVP (All access types)
AVP Format:
Charging-Rule-Definition ::= < AVP Header: 1003 >
							 { Charging-Rule-Name }
							 [ Service-Identifier ]
							 [ Rating-Group ]
							*[ Flow-Information ]
					 		 [ Default-Bearer-Indication ]
							 [ TDF-Application-Identifier ]
							 [ Flow-Status ]
							 [ QoS-Information ]
							 [ PS-to-CS-Session-Continuity ]
							 [ Reporting-Level ]
							 [ Online ]
							 [ Offline ]
							 [ Max-PLR-DL ]
							 [ Max-PLR-UL ]
							 [ Metering-Method ]
							 [ Precedence ]
							 [ AF-Charging-Identifier ]
							*[ Flows ]
							 [ Monitoring-Key]
							 [ Redirect-Information ]
							 [ Mute-Notification ]
							 [ AF-Signalling-Protocol ]
							 [ Sponsor-Identity ]
							 [ Application-Service-Provider-Identity ]
							*[ Required-Access-Info ]
							 [ Sharing-Key-DL ]
							 [ Sharing-Key-UL ]
							 [ Traffic-Steering-Policy-Identifier-DL ]
							 [ Traffic-Steering-Policy-Identifier-UL ]
							 [ Content-Version ]
							*[ AVP ]

Both Online and Offline (each one of these being Boolean) are allowed in a Charging Rule.

Also TS 32.251, states the following:

[bookmark: _Toc502143861]5.2.3.4	Triggers for PGW-CDR charging information collection
[bookmark: _Toc502143862]5.2.3.4.0	Introduction
….
It shall be possible to activate both online and offline charging interfaces for the same IP-CAN bearer. 
The default online and offline charging shall work independently of each other. Optionally it may be possible to operate in a tight interworking between online and offline charging mechanism i.e. only the specified quota re-authorisation triggers armed by OCS (including e.g. tariff time change, returned quotas, etc.) are used to close the service data flow containers for the PGW-CDR charging information addition. 
…
Table 5.8: Triggers for PGW-CDR charging information addition "List of Service Data"
	Trigger Conditions
	Description/Behaviour

	IP-CAN bearer modification
	A change of IP-CAN bearer conditions (e.g. QoS change, SGSN/S-GW/ePDG change, user location change, user CSG information change) shall result in a set of "List of Service Data" containers, i.e. all active service data flow containers, being added to the CDR as described in clause 5.2.1.3.
In a tight interworking between online and offline charging the specified quota re-authorisation triggers armed by OCS are supported.

	Tariff Time Change
	On reaching the Tariff Time Change a set of "List of Service Data" containers, i.e. all active service data flow containers, shall be added to the CDR.
In a tight interworking between online and offline charging the DCCA tariff time change from OCS is supported.

	DCCA Failure-Handling procedure triggering
	When the Diameter Credit-Control-Failure-Handling mechanism is triggered a ‘List of Service Data’, i.e. all active service data flow containers shall be added to the CDR.
The causes are only relevant in case of simultaneously usage of an active DCCA session.

	Service data flow report
	In case of independent online and offline charging a "List of Service Data" container for the service data flow shall be added when:
-    expiry of time limit;
-    expiry of volume limit; 
-    expiry of unit limit;
-    termination of service data flow.

	
	In case of tight interworking online and offline charging a "List of Service Data" container for the service data flow shall be added when:
-    time threshold reached;
-    volume threshold reached; 
-    unit threshold reached;
-    time quota exhausted;
-    volume quota exhausted;
-    unit quota exhausted;
-    expiry of quota validity time;
-    termination of service data flow:
-    re-authorization request by OCS.

	CDR Closure
	All active "List of Service Data" containers shall be added to the PGW-CDR
Note: The trigger condition is a common value that has to be used for CDR closure together with detailed reason.


 


2.2 Supported in 5GC Stage 2 Rel-15
The use of both online and offline charging is also allowed in Stage 2 5GC specifications.
In subclause 6.3.1 of TS 23.503, it is specified that both online and offline charging method can be enabled for a PCC rule. Refer to the below text:

The Charging method indicates whether online charging, offline charging, or both are required, or the service data flow is not subject to any end user charging.

However in Table 6.3.1: The PCC rule information in 5GC of TS 23.503 specifies following possible values for the “Charging method” IE: “online, offline or neither”

The only correction needed is to update the table, so that there is no ambiguity and Stage-3 can make the appropriate coding. 
2.3 Operator used of simultaneous online and offline charging records
This feature is widely deployed by operators where offline CDRs are created for record keeping to resolve descrepencencies with susbcribers when they use online charging. OCS does not generate any CDRs.
3. Support of different reporting levels in PCC rule
Background, there are three reporting levels for usage reporting:
1. rating group
2. rating group + service ID
3. rating group + sponsor  ID
TS 32.251, clearly states that usage reporting both online and offline charging records can be at any of the reporting levels

[bookmark: _Toc502143805]5.1	PS charging principles
…
[bookmark: _Toc502143807]5.1.1	Requirements
11)	When online charging is used in the P-GW/TDF, the Credit-Control shall be per rating group. 
12)	P-GW/TDF 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/ADC rule.
…
5.2.3.4	Triggers for PGW-CDR charging information collection
5.2.3.4.0	Introduction
…
It shall be possible to activate both online and offline charging interfaces for the same IP-CAN bearer. 
The default online and offline charging shall work independently of each other. Optionally it may be possible to operate in a tight interworking between online and offline charging mechanism i.e. only the specified quota re-authorisation triggers armed by OCS (including e.g. tariff time change, returned quotas, etc.) are used to close the service data flow containers for the PGW-CDR charging information addition. 

We do agree that in EPC 29.212 only allows for a single rating level to be provided even if both online and offline charging has been enabled. 
See below 29.212 (Gx):
5.3.4	Charging-Rule-Definition AVP (All access types)
AVP Format:
Charging-Rule-Definition ::= < AVP Header: 1003 >
							 { Charging-Rule-Name }
							 [ Service-Identifier ]
							 [ Rating-Group ]
							*[ Flow-Information ]
					 		 [ Default-Bearer-Indication ]
							 [ TDF-Application-Identifier ]
							 [ Flow-Status ]
							 [ QoS-Information ]
							 [ PS-to-CS-Session-Continuity ]
							 [ Reporting-Level ]
							 [ Online ]
							 [ Offline ]
							 [ Max-PLR-DL ]
							 [ Max-PLR-UL ]
							 [ Metering-Method ]
							 [ Precedence ]
							 [ AF-Charging-Identifier ]
							*[ Flows ]
							 [ Monitoring-Key]
							 [ Redirect-Information ]
							 [ Mute-Notification ]
							 [ AF-Signalling-Protocol ]
							 [ Sponsor-Identity ]
							 [ Application-Service-Provider-Identity ]
							*[ Required-Access-Info ]
							 [ Sharing-Key-DL ]
							 [ Sharing-Key-UL ]
							 [ Traffic-Steering-Policy-Identifier-DL ]
							 [ Traffic-Steering-Policy-Identifier-UL ]
							 [ Content-Version ]
							*[ AVP ]

Also in 29.512 (N7), there is only a single reporing level sent from PCF to SMF.
However, in several operators networks, there is requirement to support different reporting levels for online and offline charging. CDRs are generated only for offline and these are required to be at rating group+service ID, where as online usage reporting occurs at rating-group level.  This has been achieved by ensuring that PCRF does not provide Rating Level information in PCC rule (as this would be applied to both online and offline charging), and then the default configuration in PGW is used with different reporting levels:
1. default online: rating group
2. default offline: rating group+service ID
This is a work-around, and required coordination between the PCF vendor and the SMF vendor and local configuration in the SMF.
However, for Rel-16 it would be make sense to have the improvement in our specification where reporting levels can be controlled by the PCF and not depend on configuration in the SMF. This is depicted in the figure below:
[image: ]
Figure 1: Supporting different reporting levels for online and offline. (a) In Rel-15 based on default online and offline configuration in SMF and forcing PCF to not include reporting level (which would over-ride the default configuration), and (b) Rel-16 proposal where PCF can control the reporting level in the PCC rule to the SMF [1].

In SA2, we do not need to review the detailed proposal, but provide guidance that PCC rule from PCF should allow for different reporting levels for online and offline charging. The details of reporing levels are not covered in Stage 2 specifications.

4. Proposal 
Proposal 1 (Rel-15): Both online and offline charging methods can be supported simultaneously for a particular PCC rule. This is required to ensure parity with EPC. This correction is from Rel-15

Proposal 2 (Rel-16): Provide guidance to CT3 that it should be possible to have different for each charging method in the PCC rule.

5. Reference
[bookmark: _GoBack][1] C3-194105, Reporting Level in Charging Data, Cisco Systems. CT3-106 Oct 2019, Presented in CT3 and lead to LS from CT3 to SA2. 
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