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1. Introduction

2. This contribution proposes an approach for how to perform CAMEL based charging in a split SGSN architecture, i.e. when there is an SGSN server and a PS-MGW.

3. Discussion

Details are omitted from the sequences shown in this chapter to focus on the issue of the decomposition. 

The existing PS protocols will remain unchanged if implementing the decomposition as suggested in this contribution. 

3.1.1 The H.248 protocol is proposed used between the SGSN server and the PS-MGW, and this protocol will require some extensions. The extensions of the protocol are in line with the original purpose of H.248.

3.1.2 Handling of Volume Based CAMEL Charging

For CAMEL, the SCF has the possibility to individually set both a volume threshold and a time threshold on PDP context level. The time threshold gives a relative time for when to report back to the SCF, while the volume threshold gives a number of octets (in the user plane packets) to monitor for before reporting back to the SCF. The number of octets is the sum of sent and received octets. These two thresholds are closely connected in the way that both the time and the volume must be reported upon reaching one of the thresholds. Upon reporting, both the counter and the clock will be reset and start from zero. The new thresholds to monitor for will be supplied from the SCF when the SCF receives a threshold report. If the SCF decides to release the PDP context, new thresholds are not supplied.

Since the PS-MGW has the knowledge of the transferred volume and due to the close connection between monitoring for volume and time thresholds on PDP context level for CAMEL, the PS-MGW will need the capability to monitor for both of these. An Event will be defined for this in H.248. Alternatively, two Events could be specified; one for the time threshold and one for the volume threshold.
Alternatively, it is possible to do the time monitoring in the SGSN server. H.248 allows for getting hold of the volume counters and resetting the Event in the PS-MGW when the time threshold is reached. If the volume threshold is reached first, the volume counters are reported to the SGSN server. The SGSN server must then read the elapsed time and reset the clock again before reporting both volume and time to the SCF.

The SCF might also include a tariff switch time on PDP context level (which is not connected by any mean to tariff switch times for CDR generation). The SGSN server will forward the tariff switch time for the PDP context to the PS-MGW by means of the same Event giving the thresholds. (If the SGSN server is monitoring for the time threshold, it must also itself store the tariff switch time.) At the tariff switch, no reporting is done. The PS-MGW only stores the current value of the counter and the clock (if both monitoring for time and volume thresholds is applicable), and the counter/clock is started from zero again. Note that the thresholds to look for are the sum of the counters/clocks before and after the tariff switch.

Both time and volume is reported at a change of QoS attributes (if both are monitored), and the counter/clock is started from zero again. As always after having reported to the SGSN server, new thresholds are awaited from the SCF via the SGSN server.

For simplicity, the required signalling for setting up the PDP context is omitted in the below figure. 
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1) Figure 1: Sequence for reaching volume threshold for CAMEL based charging

2) The SCF sends a volume threshold and a time threshold in two separate ApplyChargingGPRS messages.

3) The SGSN server sends an Event to the PS-MGW to indicate when the PS-MGW shall report back to the SGSN server, i.e. when a specific volume threshold or a time threshold is encountered. In case the Event is sent to the PS-MGW during the PDP context activation, the Event can be signalled in an existing message and hence a separate message is not required to signal this Event. In case the Event is sent at a later point of time, a separate message may be needed. The event can either be sent in the “ADD Request” message (the H.248 Termination handling the Event did not exist) or in the “MODIFY Request” message (the H.248 Termination handling the Event already existed).

4) The PS-MGW returns the “ADD/MODIFY Response” message.
5) G-PDUs are transferred in one or both directions.

6) The PS-MGW discovers that the volume threshold is reached, and it therefore notifies the SGSN server of the time and the volume reached. Also, the clock and the counter are reset to zero and started again. New thresholds are awaited supplied from the SCF via the SGSN server.

7) The SGSN server sends the volume reached and the time reached in two separate ApplyChargingReportGPRS messages. The SCF can now supply new thresholds, and the sequence is repeated from step 1).

3.1.3 Handling of Time Based CAMEL Charging

Thresholds for time based CAMEL charging on PDP context level will be possible to monitor in the PS-MGW, as this threshold is closely connected to the volume threshold supplied from the SCF (via the SGSN server). Alternatively, this time monitoring is possible to perform from the SGSN server as described in the previous chapter. The SGSN server will know when to act, e.g. a change of the QoS attributes has occurred, a tariff switch has occurred, or a volume limit is reported from the PS-MGW.

4. Thresholds for time based CAMEL charging on CAMEL session level are completely decoupled from volume counting. Therefore the SGSN server will keep the control of this time threshold, when applicable. A CAMEL session is started at attach and ended at detach.

5. Proposal

6. It is proposed to include sections 2.1.1 and 2.1.2 in chapter 6.6 “CAMEL Considerations” of TR 23.873, i.e. into alternative 1.

7. Conclusion

This paper proposes an approach for how to perform CAMEL based charging in a split SGSN architecture with minimum impacts on the current architecture, thus allowing for a smooth, backward compatible evolution of the PS CN domain towards a more efficient handling of signalling and data traffic.
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