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1 Introduction

For long timers in RAN3, the IOT issues related to the Iu release are well known. They spilled late over until years 2003-2004 with (too) late essential clarifications for the procedure Iu Release Request.

The equivalent issue for LTE can be described very simply: which node should trigger the release of the UE Context over S1-MME between eNB and the MME when it is needed.

This paper strives to sort out this issue as soon as the first release of LTE to enable a quick and smooth inter-working over S1 this year.

2 Description
It is essential to specify clearly which node is expected to release the UE Context over S1 in some critical scenarios in order that the two nodes involved (i.e. eNB and MME) do not wait endlessly for the peer one to trigger the release and finally nobody triggers the release whereas it was needed!
The various failure scenarios related to the SAE Bearer setup/Modify/Release procedures are examined here-below:

2.1 Scenarios with failure of SAE Bearer set up
eNB Failure
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This scenario is deemed “normal”. This means there can be legitimate reasons for the eNB to fail a setup. In this case it is assumed that the eNB must simply report the failure and the MME will take the appropriate actions e.g. try again to set up, release the S1 UE Context or nothing.
UE Failure
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In this scenario it is also deemed “legitimate” for a UE to fail a set up for some valid reasons (e.g. improper UE capabilities for the set up, etc…) therefore same conclusion as above for this scenario.

No Response from RRC
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This scenario is deemed somehow “abnormal” compared to the other ones. But if the eNB reports a simple failure like in the two previous set up scenarios the MME will not be able to differentiate this abnormal case compared to those two previous “normal case”: it is thus not guaranteed and undetermined that MME would release the connection/context in that case. Furthermore the situation, if kept pending, could be damaging as the eNB has no idea whether the bearer has been actually set up in the UE or not (desync possible of UE with eNB and MME). One of the two nodes should release the UE context. 
We therefore propose to specify explicitly for this scenario that the eNB should send a UE Context Release Request to resolve any desync.
2.2 Scenarios with failure of SAE Bearer Modify

The SAE Bearer Modify case is deemed similar as the SAE Bearer set up case and therefore we propose the same handling as above.
2.3 Scenarios with failure of SAE Bearer Release

UE Failure
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In this scenario it is deemed abnormal that the UE could fail a release command. The eNB should report the failure to MME first to complete the procedure so that both nodes are informed about the situation. Then, in order to maintain all equipments in sync, the S1-MME connection should be torn down. However it is not certain for eNB (respectively MME) that the MME (respectively the eNB) will trigger this S1-MME release.
It is therefore proposed in this scenario to specify explicitly that the eNB should trigger the release of the UE Context.
eNB Failure
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Conversely, the release command could be successful for the UE but not for the eNB as depicted in the figure above. In this scenario it is proposed to react the same as above when UE failed.
No Response from RRC
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This abnormal case should be handled by a UE Release Context Request from eNB like for the set up. Overall for section 2.3, it is thus proposed that any failure of a release command must be acknowledged by the eNB and followed by a release of the UE Context triggered by the eNB. 
3 Conclusion

This paper has analysed the various failure scenarios of the SAE Bearer Setup/Modify/Release procedure and shown that sometimes the eNB should let MME act upon implementation and sometimes the eNB should trigger the release of the UE context.

In order to avoid any IOT issue on-field where vendors dispute on which node between eNB and MME should have triggered the release and operator is not happy, we propose to specify explicitly the behaviour and the node expected to trigger the release –when needed- as per attached tdoc R3-080683.
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