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1. Introduction

SA5 has previously liased with SA2 on the topic of the preservation procedure and SA2 answered with a summary of what is currently specified in 23.060. This paper summarises what we believe are the possible triggers and situations for RAB and Iu release currently, the usage of the preservation procedure, and the results for the SGSN and GGSN charging records.

2. Discussion

There are different cause values for which a RAB, or the Iu, can be released. We examine here the two cases of User inactivity and Loss of radio.

2.1 About “User inactivity” used for real-time RABs

Careful reading shows that 23.060 actually states in 12.7.3, that a RAB is only released for user inactivity, in the case of the QoS being background or interactive.

The text from 23.060 in the “Iu release procedure” chapter is quoted here:

User Inactivity means that the RAN decided to release an MS with only a non real-time bearer established to optimise the radio usage after the RRC-Connection-Release timer expired.

Although the text is not very well worded, we assume that it means Iu release (and therefore also RAB release), is only released for user inactivity when the QoS is background or interactive.

If we assumed that the RAB or the Iu can be released for user inactivity, then there would be an issue in that case, as the preservation procedure would be used and the PDP contexts would be set to 0 bandwidth: the GGSN would block any downlink traffic which would not reach the mobile, even though the mobile could have been reached.

So, if a cause value of user inactivity:

1. can be used for background and interactive only, we have no issue.

2. can be used for streaming and conversational, then either:

a. we need to enable the GGSN to contact the UE in case it needs to send downlink traffic to the UE, or

b. we need to disable the preservation procedure in this case so that traffic is not blocked by the GGSN

We assume we are in the case of 1 and that the text quoted above needs to read

User Inactivity means that the RAN decided to release an MS that shows no more activity, in the case where the MS has only non real-time RABs established, in order to optimise the radio usage after some timeout.

2.2 About “Radio loss” used for non real-time RABs

RAB and Iu can be released for either reasons of radio loss, or user inactivity.

For the case where a RAB or Iu is released due to radio loss, and the QoS is non real-time, only the SGSN will be instructed of the loss of radio. The GGSN will still think the PDP context is unchanged and will therefore send any traffic to the SGSN, although the SGSN will simply drop the packets since the UE is not reachable.

Before the radio loss, both the SGSN and GGSN increment their charging records with the byte count of the packets as they are transferred towards the UE. Once the SGSN knows there is a radio loss, it knows not to increment the CDRs with the byte count of the packets received for the UE. However the GGSN keeps sending those packets downlink and keeps incrementing the CDR byte counts.

Therefore there is an inconsistency between the S-CDR and G-CDR.

This problem needs to be solved.

SA5 had previously suggested extending the usage of the preservation procedure. This would be one way to solve the above issue: if, in the case of radio loss, the PDP context is modified to 0 bandwidth for background and interactive, then the GGSN can block the packets during the time of the radio loss and the CDRs will remain consistent.

There are a number of points that were previously raised while exchanging liaisons on the topic of the preservation procedure:

· There is no specific SA1 requirement to report disruptions of the radio connection for charging purposes. However, here the question is whether there is a requirement to have consistent charging records, which we could ask SA1 to confirm if necessary

· This proposal involves additional signalling from that in place currently. However, it’s a trade-off between consistent billing records and this extra signalling. Also, while it adds signalling traffic, there is less data traffic since it can be blocked in the GGSN.

2.3 Summary

1. Real-time RAB (conversational and streaming): RAB release/Iu release are only possible for a cause "UE lost" and not for a cause "user inactivity" (see 12.7.3 of 23.060). This triggers the preservation procedure and PDP contexts are set to 0 bandwidth.

2. Non real-time RAB (interactive and background): RAB Release/Iu release are possible for a cause "UE lost" or "user inactivity". Issue: for the cause "UE lost" there needs to be a preservation procedure so that packets are blocked at the GGSN and the G-CDR and S-CDRs are aligned

2.4 Proposals

1. Confirm that RAB release/Iu release with a cause of user inactivity can not be used for real-time RABs. Clarify the text in 23.060 as shown in 2.1 above. Liase with RAN3 on this topic.

2. Resolve the issue of the different byte counts in the SGSN and GGSN charging records for background and interactive QoS. The mechanism proposed here is to extend the preservation procedure and the setting of PDP contexts to 0 bandwidth, also for background and interactive traffic classes, and not only for conversational and streaming. Liase with SA5 to communicate the decisions on this topic.

