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1. Introduction

The present discussion document raises an issue concerning GPRS charging.

The SCP may request the SGSN to send a charging report when certain data volume or time duration thresholds have been reached. This request is made through the ApplyChargingGPRS CAP operation. The charging report from SGSN to SCP is sent in the ApplyChargingReportGPRS CAP operation.

When the SCP sends this request, the SCP defines the threshold indicating when the charging report shall be sent. The maximum duration after which a report shall be sent is limited to 24 hours. The maximum transmitted data volume after which a report shall be sent is limited to 4 Giga Byte. Both limits are reflected in the ASN.1 definition of the ApplyChargingGPRS CAP operation.

During the development of these GPRS charging operations, it was agreed that a limit of 24 hours for the maximum duration between successive duration-related charging reports was adequate. Likewise, it was agreed that a limit of 4 Giga Bytes for the maximum duration between successive volume-related charging reports was adequate.

It shall be noted that when the present CR mentions “duration” reporting, this may apply to a GPRS Session and to individual PDP Contexts. “Volume” reporting, however, applies to individual PDP Contexts only.

For a description of the ApplyChargingReportGPRS procedure, refer to sect. 11.6 in 29.078.

2. Problem description

The description of the ApplyChargingGPRS procedure prescribes that when the SGSN sends a charging report, the SGSN shall report the accumulated volume or time. That means that, even though the maximum duration between successive volume related charging reports is limited to 4 Giga Bytes, the actual volume that shall be reported by the SGSN may exceed this limit of 4 Giga Byte. Likewise, even though the maximum duration between successive duration related charging reports is limited to 24 hours, the actual duration that shall be reported by the SGSN may exceed this limit of 24 hour.

Service Logic designers can use a Tariff Switch timer for the charging reports in the SGSN. When a tariff switch time is used, the accumulated time and volume to be reported in a GPRS charging report may be limited to 24 hour and 4 Giga Byte respectively.

It follows from the above observations that this issue needs attention.

In the short term, the reporting limits of 24 hour and 4 Giga Byte may not present a problem. In the medium to long term future, it may be desirable to report larger durations and data volumes.

3. Possible solutions

The following solutions have surfaced during informal discussion on this topic:

(1) Include a warning note in 23.078 or 29.078 to inform Service Logic designers that if no tariff switch timer is used, the maximum duration or volume that may be reported is 24 hour and 4 Giga Byte respectively. The implication of this may be that a Service Logic shall restrict the charging of a Session or PDP Context to the first 24 hour and the first 4 Giga Byte and then allow Session and PDP Context continuation without charging or force terminate the Session or PDP Context after 24 hour or 4 Giga Byte, depending on which one of these occurs first.

This solution may be acceptable for the 3GPP R99 specifications. It does not affect the CAP protocol and the limit of 24 hour and 4 Giga Byte may not present a problem for commercial GPRS systems that are built in accordance with the 3GPP R99 specifications.

(2) Increase the limit of 24 hour and 4 Giga Byte for accumulated duration and accumulated volume respectively, to a higher value.

This increase of the contemporary limits of 24 hour of 4 Giga Byte may be applied to the reporting threshold as well. However, the maximum reporting threshold (i.e. maximum time between successive reports) and the charge report limit (i.e. maximum accumulated duration or volume that may be reported) do not have to be equal.

This solution affects the ASN.1 definition of the ApplyChargingReportGPRS CAP operation as well as the ApplyChargingReportGPRS procedure. This solution is therefore not desirable for the 3GPP R99 specifications.

If this solution would be selected for the 3GPP Rel-5 specifications, then the following shall be borne in mind:

· The extension of the reporting limit may be accomplished by increasing the value of the applicable data types in ASN.1. Such change is not compatible with the contemporary CAP V3 ASN.1 syntax and requires a new Application Context version for CAP for GPRS. It also requires that the CAMEL Capability Handling (CCH) parameter in GPRS-CSI shall be increased to CAMEL Phase 4. At present, the CCH in GPRS-CSI shall always be set to “CAMEL Phase 3”. Rationale of that restriction is that setting CCH in GPRS-CSI to “CAMEL Phase 4” would result in more implementation cost and more testing costs in the gprsSSF.

· The extension of the reporting limit may be accomplished by introducing a new parameter in the ApplyChargingReportGPRS Operation argument. This parameter shall be used by the SGSN if the time or volume to be reported exceeds the current limits.

(3) Change the fixed limit of 24 hour and 4 Giga Byte for accumulated duration and accumulated volume respectively, into a flexible limit.

The CAMEL specification shall mandate a minimum limit to be supported by the SGSN.

A flexible limit has the problem that an SCP does not know what the limit of a particular SGSN is, other than the minimum supported limit.

This solution is not suitable for the 3GPP R99 specifications either, as indicated above.

(4) “Spontaneous charging reports” may be used to report the accumulated duration or volume to the SCP. When the accumulated duration reaches the reporting limit of 24 hour, the SGSN shall send a charging report to the SCP and when the accumulated volume reached the reporting limit of 4 Giga Byte, the SGSN shall send a charging report to the SCP.
The ApplyChargingReportGPRS operation would need an indication that the sending of this operation was triggered by reaching the accumulated duration or volume limit.

The SGSN shall then reset its duration and volume counters and shall start timing and counting anew. The SGSN also needs to cancel its Tariff switch and discard stored e-parameters. The SCP shall provide new charging information.

This method has impact on the ApplyChargingReportGPRS procedure and on the ASN.1 syntax of ApplyChargingReportGPRS. It does also have impact on the SDLs that describe the gprsSSF behaviour.

This method may provide a clean solution to the dilemma sketched above. However, it requires considerable study and is not recommended for the 3GPP R99 specifications.

It needs to be studied if the introduction of the “spontaneous” charging reports can be achieved without AC version upgrade and without the need for a new value of the CAMEL Capability Handling parameter in GPRS-CSI.

(5) The ApplyChargingReportGPRS procedure may be modified. Instead of reporting the accumulated duration or volume, the duration or volume of the current reporting period shall be reported. As the duration or volume between successive charging reports is limited to 24 hours and 4 Giga Byte respectively, the SGSN shall never have to report a duration or volume in excess of 24 hour or 4 Giga Byte respectively.

This method does not require a change to the SDLs that describe the gprsSSF behaviour, neither does it have an impact on the ASN.1 syntax.

However, this method is a deviation from the current GPRS charging principle. This charging principle is used also for charging of circuit switched calls. The charging procedure in the SGSN would have to be adapted.

4. Conclusions

CN2 shall study the dilemma described in section 2 of the present contribution. A solution needs to be agreed upon for CAMEL Phase 3 and CAMEL Phase 4. The solutions worked out in section 3 of the present contribution may serve as a guideline hereto. The list in section 3 should, however, not be considered exhaustive. Other solutions may also be possible.
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