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1. Overall Description:

In order to be able to finalize its stage 3 work on CUPS, for Online and Offline Charging support, CT4 kindly asks SA5 to respond to the following questions. 

1. Quotas for Online Charging

CT4 is discussing two potential approaches for supporting the concepts of intermediate or final quotas. 

In one approach, quotas are only known to the CP function. The UP function is instructed via a Usage Reporting Rule to report when the measured time/volume traffic exceeds a threshold (set to the granted service unit, minus the time/volume quota threshold if a quota threshold is provided by the OCS), but continues to forward packets until getting new instructions from the CP function. The CP function provisions new instructions in the UP function e.g. when the final Quota is reached, e.g. to stop the forwarding of packets or redirect the packets to a server.

In an alternative approach, protocol extensions could be defined to enable the UP function to stop the forwarding of packets on its own (i.e. without the need for new instructions from the CP function) when a time/volume traffic limit has been reached. 

The first approach would allow to keep the Sx protocol design/model (controlling the forwarding of packets via a Forwarding Action Rule) and the UP function implementation simpler, but it could possibly result in forwarding packets beyond the granted quotas. In most scenarios, the traffic in excess should be able to be kept to a minimum: 
1) thanks to the short latency over Sxb/Sxc between the time the UP function reports that the threshold is reached and the time the UP function receives new instructions from the CP function; 
2) by the OCS providing a quota threshold;

3) by the CP function possibly providing a lower threshold to the UP function than the quota.
The traffic in excess could be larger in some relatively rare cases, when more latency happens e.g. due to PFCP message losses, overload in the CP or UP function, short communication failure over Sx or Gy. 

Q1: Is it acceptable that, in some relatively rare cases, traffic is sent by the UP function beyond an intermediate or final quota granted by the OCS, also considering that any traffic in excess would still normally be reported to the CP function and the OCS? Or is it required that the traffic forwarded shall never exceed an intermediate or final quota?


2. Credit Pooling 

Credit pooling requirements are specified, in generic terms, in subclause 5.5.2.1 of TS 32.240 (Charging architecture and principles). Credit pooling is not further documented in TS 32.251 (PS domain charging).

Q2: Does credit pooling apply to a PGW and TDF. If the answer is yes, how does credit pooling apply to the PGW and TDF and does this feature require any specific considerations for CUPS?  
3. Envelope Reporting 

Envelope reporting requirements are specified in TS 32.251 and subclause 6.5.6 of TS 32.299.

Q3: Does the envelope reporting feature require any specific considerations for CUPS?  
4. Event-based measurement method 

The start and stop of an application or SDF traffic can be reported as individual events over Sxb and Sxc, upon every start and stop of traffic.

Subclause 7.4 of TS 23.214 specifies the following parameter in the Usage Reporting Rule:


	Event measurement threshold
	Number of events (identified according to a locally configured policy) after which the measurement report is to be generated.
	
	
	X
	X



It was not clear to CT4 whether requirements and use cases exist for requiring the UP function to send a report to the UP function when multiple occurrences of a specific event have occurred. 


CT4 does not consider to specify at this stage protocol extensions to allow the CP function to request the UP function to report when multiple occurrences of an event take place.   

Q4: Are there requirements and use cases for supporting the capability over Sx to request a report when multiple occurrences of an event have taken place (i.e. to support the concept of "Event measurement threshold"). If yes, for which events?  
5. Other charging requirements 

Online and Offline charging are intended to be supported, by provisioning Usage Reporting Rules in the UP function and by associating these Usage Reporting Rules to Packet Detection Rules identifying the traffic to be measured, as specified in subclauses 5.4.10 and 5.2.2 of TS 29.244 (attached). 

Several editor's notes relate to the questions raised above and will be addressed after getting the SA5 response.

Q5: Can SA5 check and confirm that the current Sx protocol design allows to support all the charging requirements specified in SA5 specifications, or report to CT4 if any specific charging requirement requires further consideration for CUPS. 
2. Actions:

To SA5 group.

ACTION: 
CT4 kindly asks SA5 group to reply to the above questions for the next CT4 meeting in April.
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