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1
Decision/action requested

This is a discussion paper on usage reporting in the converged charging service  
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3
Rationale

1) Status in TS 32.240:

offline charging: charging mechanism where charging information does not affect, in real-time, the service rendered.

online charging: charging mechanism where charging information can affect, in real-time, the service rendered and therefore a direct interaction of the charging mechanism with bearer/session/service control is required.

4.1.3
Converged charging 

Converged charging is a process where online and offline charging are combined. The charging information is utilized by CCS in one converged charging service which offers charging with and without quota management, as well as charging information record generation.

Conclusion from the definitions: in converged charging, online is associated to quota management (i.e. the service needs quota to start and continue), and offline with "no quota management" (i.e. in offline the service can start and continue without quota)
2) Status in TS 32.290

The generic session based converged service scenario in clause 5.3.2.2.

The generic offline charging scenario is described in clause 5.1.2.2 with the CHF acting as a CDF.

The generic online charging scenario is described in clause 5.2.2.2 with the CHF acting as a OCF.
And "Nchf_ConvergedCharging service" has the following definition:
Service description: The ConvergedCharging service provides charging for session and event based NF services. This ConvergedCharging service offers charging with and without quota management, as well as charging information record generation. 

Conclusion: the converged charging service provides charging with quota management (online) and without quota management (offline).  
3) Status in TS 32.255

In TS 32.255 the clause 5.2 "5G data connectivity converged online and offline charging scenarios" specifies the converged charging based on PCC Rules and associated charging methods (i.e. online, offline).

Current text has an Editor's Note:

"When a service data flow is governed by a PCC Rule indicated with "online" charging method, quota management is required for controlling this service data flow to be able to start or continue.

When a service data flow is governed by a PCC Rule indicated with "offline" charging method, usage reporting is required for this service data flow without affecting the delivery.  

Editor's Note: when both quota management and usage reporting are required, it is ffs how this is reflected by PCC Rules."

4) Analysis for solving Editor's Note in 3)
Since the quota management is per Rating group, this analysis focuses on PCC Rules (SDFs) pertaining to the same RG.

PCC Rules "online":

Quota is granted by CHF for the RG when at least one SDF with "online" PCC Rule starts, and can be used by any subsequent SDF with "online" PCC Rule pertaining to this RG. When reported to CHF, the quota used by the CTF needs to reflect the quota used by all the SDFs with "online" PCC Rule (named here as RG-quota-usage for illustration purpose). 

For each SDF with "online" PCC Rule which are indicated with RG reporting level: the usage is included in "RG-quota-usage".

For each SDF with "online" PCC Rule which are indicated with RG+SI reporting level: the usage is included in "RG-quota-usage", and a separate "RG+SI-quota-usage" dedicated to this SDF needs to be reported.    

PCC Rules "offline": 

For SDFs with PCC Rules indicated with "offline" charging method, there is no quota management, therefore, the usage for these SDFs within the RG is counted independently from quota, namely a RG-usage (for illustration purpose). 

For each SDF with "offline" PCC Rule which are indicated with RG reporting level: the usage is included in "RG-usage".

For each SDF with "offline" PCC Rule which are indicated with RG+SI reporting level: the usage is included in a "RG -usage", and a separate "RG+SI-usage" dedicated to this SDF needs to be reported.    

Is it possible for a PCC Rule to be "online+offline"?  

Regardless of the inconsistency brought by this concept, regarding the "online" and "offline" definitions (i.e. cannot/can start without quota), let's consider if a different interpretation could be retained for "offline" in this context, i.e. recording the usage in a CDR in addition to quota management. 

Since the CHF is responsible for CDR generation, this interpretation would need the CHF to be able to identify the usage to be recorded in the CDR for these particular SDFs.  

1) Either the CTF generates a dedicated "RG-usage-2" for these SDFs, separated from "RG-usage" (which is used for SDFs with "offline only" PCC Rules), and the CDR will be generated based on availability of "RG-usage-2"
	PCC Rule parameters
	RG level reporting
	SI level reporting

	Online
	RG-quota-usage
	RG-quota-usage, possibly RG+SI-quota-usage

	Offline
	RG-usage
	RG-usage, possibly RG+SI-usage

	Online + Offline
	RG-quota-usage, RG-usage-2
	RG-quota-usage, RG-usage-2, possibly RG+SI-quota-usage, possibly RG+SI-usage


However, this scenario requires separate collection for such kind of PCC Rule.
2) Either rely on the "RG+SI-Quota-usage" level for these SDFs mandatory to be reported (to dissociate the usage from the SDFs with "online only" PCC rules in RG-quota-usage), and the CDR will be generated based on these reportings.
	PCC Rule parameters
	RG level reporting
	SI level reporting

	Online
	RG-quota-usage
	RG-quota-usage, RG+SI-quota-usage

	Offline
	RG-usage
	RG-usage, RG+SI-usage

	Online + Offline
	RG-quota-usage
	RG-quota-usage, RG+SI-quota-usage


However, this scenario mandates the RG+SI level reporting for such kind of PCC Rule, which results in a high number of counters.
Conclusion: considering the complexity of introducing the "online+offline" concept for a PCC Rule in a convergent charging, it is concluded the charging method for PCC Rule can be "online" or "offline" but not both.

4
Detailed proposal

It is proposed to conclude the charging method for PCC Rule can be "online" or "offline" but not both.

Based on the PCC rule is either online, either offline, the charging method can be used to separate SDFs usage collection, which allows quota management control per rating group.

A set of pCRs to TS 32.255, and draft CR to 32.290 are proposed to specify this usage under quota management separated from usage out of quota management.    

