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Abstract of the contribution:

A misalignment in the position of the CAMEL trigger point “C1” between TS 23.060 Hard Handover and SRNS Relocation procedure and TS 43.129 Inter-SGSN PS Handover scenarios exists. Nortel believes that the position defined in TS 43.129 may lead to incorrect charging. It is proposed to position “C1” after the “Forward Relocation Response” message in TS 43.129 figures 9, 13 and 17.

The Combined Hard Handover and SRNS Relocation Procedure is specified in 23.060, version 6.15.0 figure 42. The information flow is as follows:
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TS 23.060 figure 42: Combined Hard Handover and SRNS Relocation Procedure

The Inter-RAT/ mode UTRAN/ GERAN Iu mode to GERAN A/ Gb mode PS HO; Preparation phase and Execution phase are specified in TS 43.129 version 6.10.0 figure 17 and figure 18. The information flows are as follows:
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TS 43.129 figure 17: PS Handover Preparation Phase; Inter-RAT/mode,
Inter-SGSN case  (UTRAN/GERAN Iu mode ( GERAN A/Gb mode)
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TS 43.129 figure 18: PS Handover Execution Phase; Inter-RAT/mode,
Inter-SGSN case (UTRAN/GERAN Iu mode ( GERAN A/Gb mode)

CAMEL Interaction at “C1”
At “C1” the CAMEL_GPRS_PDP_Context_Disconnection procedure is called once per PDP context. If the CAMEL DP is armed as EDP-R the old SGSN reports outstanding charging information to the SCP, sends EventReportGPRS to the SCP and closes the CDR. 

Position of “C1” in Hard Handover and SRNS Relocation procedure (TS 23.060 figure 42)
“C1” occurs in the old SGSN once the new SGSN has established resources for the relocation and has indicated its acceptance for the relocation to go ahead. From that point onwards the source RNC forwards the data destined for the MS and the delivery of the forwarded packets is the responsibility of the new SGSN. I.e. the old SGSN only charges the subscriber for data it is responsible for delivering.
Position of “C1” in Inter-RAT/mode UTRAN/ GERAN Iu mode to GERAN A/Gb mode PS Handover (TS 43.129 figures 17 & 18)
“C1” occurs later in the information flow, hence the old SGSN charges for the packets forwarded by the source RNC even though the delivery of that data is the responsibility of the new SGSN. This occurs until the new SGSN indicates completion of the PS Handover procedure to the old SGSN. I.e. the old SGSN also charges the subscriber for data it is not responsible for delivering.
Issues with the current position of “C1” in TS 43.129 figure 18:

1. The behaviour in the old SGSN is dependent on the completion of procedures in the new SGSN. For example, a failure in the new SGSN may mean that the Forward Relocation Complete message is not sent. In such cases it is not possible for the old SGSN to know which of the packets charged for and forwarded were delivered, hence the subscriber may be incorrectly charged for packets he/ she will never receive.

2. The sequence of events is not guaranteed after step 7 in figure 42 and step 3 in figure 18. For instance, the old SGSN has both the T3 Tunnel timer to handle the forwarding of data as well as the Cancel Location Timer to handle any error conditions on the new SGSN (e.g. RAU request not received on new SGSN). In the current figure 18, where the old SGSN continues to charge the subscriber for data forwarded by the SRNC, an error condition could result in the subscriber being charged incorrectly for packets that never get delivered. 

Conclusion & Recommendation

Nortel proposes that the CAMEL trigger point “C1” for Inter-RAT/mode UTRAN/ GERAN Iu mode to GERAN A/Gb mode PS Handover should occur at the point where the old SGSN’s responsibility for the delivery of data ends. In order to align with TS 23.060 Figure 42 it is proposed to site “C1” after the “Forward Relocation Response” message in TS 43.129 figure 17.

The same issues apply for inter-SGSN A/Gb to A/Gb PS Handover and Inter-SGSN A/Gb to Iu PS Handover hence it is also proposed to site “C1” after the “Forward Relocation Response” message in TS 43.129 figure 9 and figure 13.
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