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1
Introduction
RAN3 has received LS from SA5 on error error scenarios and signalling impacts [1]. Attached to the LS are SA5 CRs related to UMTS and E-UTRAN. This paper provides an overview of scenarios for E-UTRAN, and proposes corresponding enhancements of S1AP signalling. 
2
Discussion
The CR in [2] includes changes for both management based MDT and signalling based MDT. Only the changes linked to signalling based MDT are applicable for S1AP modifications and are described in this paper. The overview below divides the error cases in categories depending on the expected handling by the eNB:

· MDT activation is rejected and failure information sent back to the MME.

· MDT activation is silently discarded.
· MDT activation is not propagated to the UE, but stored in the eNB and propagated to the target eNB in case of X2 intra-PLMN handover.

Scenarios where signalling based MDT activation is rejected by the eNB, and error information sent back to the MME:

In these scenarios the MME may make use of failure information from the eNB in order to e.g. reattempt the MDT activation at a later point in time.

For each of the failure cases two approaches are considered. The first approach is to look for relevant messages that could be enhanced with MDT activation failure information (approach A). The second approach is to add new triggers + additional information within the Trace Failure Indication procedure (approach B).
	Error case
	Impact on S1AP signalling

	UE selected for Immediate MDT or Logged MDT using IMSI or IMEI is not MDT capable.
	· Proposal 1A: Handle such failure within the procedure in which the MDT activation was received. This means introduction of a new MDT Activation Failure Information IE (enumerated) in INITIAL CONTEXT SETUP RESPONSE message, HANDOVER REQUEST ACKNOWLEDGE message, and TRACE FAILURE INDICATION message, with appropriate cause value.
or
· Proposal 1B: Always use the Trace Failure Indication procedure for this failure case. This means to add new trigger of the Trace Failure Indication procedure, and new interactions with the Initial Context Setup procedure and the Handover Resource Allocation procedure. 

	Logged MDT configuration could not be signalled to the UE before S1 handover.
	· Already supported if the Trace Start procedure is used to provide the Logged MDT configuration (Trace Failure Indication procedure will be triggered).

· Proposal 2A: Introduction of new Logged MDT Activation Failure Information IE (enumerated) in HANDOVER REQUIRED message, with appropriate cause value. 

or
· Proposal 2B: Always use the Trace Failure Indication procedure for this failure case. This means to add new trigger of the Trace Failure Indication procedure, and new interactions with the Initial Context Setup procedure and the Handover Resource Allocation procedure.

	Logged MDT configuration could not be signalled to the UE before X2 handover.
	· Already supported if the Trace Start procedure is used to provide the Logged MDT configuration (Trace Failure Indication procedure will be triggered).

· If the Logged MDT configuration is provided in Initial Context Setup or Handover Resource Allocation procedures, immediately followed by X2 handover, nominal signalling doesn't provide any appropriate message in which the eNB can inform the MME about the activation failure (hence no "Proposal 3A"). 

· Proposal 3B: Always use the Trace Failure Indication procedure for this failure case. This means to add new trigger of the Trace Failure Indication procedure, and new interactions with the Initial Context Setup procedure and the Handover Resource Allocation procedure.

	Logged MDT configuration could not be signalled to the UE before connection failure or call release.
	· Proposal 4A: Introduction of Logged MDT Activation Failure Information IE (enumerated) in UE CONTEXT RELEASE REQUEST message.
or
· Proposal 4B: Always use the Trace Failure Indication procedure for this failure case. This means to add new trigger of the Trace Failure Indication procedure, and new interactions with the Initial Context Setup procedure and the Handover Resource Allocation procedure.


The smallest specification impact is provided by approach B (use of the Trace Failure Indication procedure). The approach B also seems functionally satisfactory. In addition, no solution following the approach A could be found for the case where the Logged MDT configuration could not be signalled to the UE before X2 handover. 
For these reasons approach B has our preference.
Scenarios where signalling based MDT activation is ignored by the eNB (no information sent back to MME):
In these scenarios no failure information is provided from the eNB to the MME, who could make no use of such information. In particular reattempt of the MDT activation would not be an appropriate approach.
· Failure in the eNB to start Immediate MDT on a UE (e.g. lack of resources).

· Logically incorrect Logged MDT or Immediate MDT activation (e.g. area scope includes more than one PLMN, or is in conflict with the PLMN in the Trace Reference).
Proposal 5a: Not to explicitly document these failure cases in stage 3 specification, because the failure cases where information is sent to the MME will be explicitly described.
· PLMN Id contained in the trace reference doesn't correspond to either the UE serving PLMN or the eNB Primary PLMN (TBC).

Proposal 5b: Capture in stage 3 specification that the PLMN id contained in the Trace Reference shall be checked against the Primary PLMN. If this check fails, the MDT activation is ignored by the eNB.
Scenarios where signalling based MDT activation is not forwarded to the UE, but stored and propagated in case of X2 handover:

· UE not within the area scope.

Proposal 6: Capture in S1AP and X2AP stage 3 specifications the need to evaluate the area scope condition in the eNB upon reception of MDT activation as well as following mobility (Successful Operation sub-section) .

3
Conclusion
We have provided proposals for handling of error cases in S1AP in line with CR from SA5 [2] and analysed two approaches for signalling.

A CR to S1AP based on our preferred approach is submitted to this meeting [3].
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