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1   Introduction
SA5 has analyzed various potential error scenarios during activation of MDT in the incoming LS (R3-111829) from SA5.  SA5 kindly advices RAN3 on RAN potential impact of MDT Error handling management:

“SA5 has analyzed various potential error scenarios during activation of MDT. Some of the scenarios have signalling impact and SA5 would like to request RAN3 to take the changes proposed in the attached CRs into account.”
In this contribution, after a short history, we analyze how to handle with the error indication scenarios provided by SA5 for MDT in LTE and UMTS.
2   History
During RAN3#68, it was intensively discussed the abnormal trace condition management and RAN3 reaches the following conclusion captured in the LS R3-101762:

RAN3 has discussed the handling of the Trace abnormal condition in UTRAN and E-UTRAN.

RAN3 has concluded in order to avoid specification duplication, to agree the attached CRs and to rely on TS 32.422 for the requirements on the sender that in the current UTRAN and E-UTRAN specification is documented as abnormal conditions.
RAN3 understood during this discussion that’s TS 32.422, is in general able to manage trace failure:

If the NE failed to activate the Trace Session, a Trace failure notification shall be sent to the TCE, and the Trace failure notification has the the same parameters as the notification notifyTraceRecordingSessionFailure  defined in 3GPP TS 32.442[24], the Trace failure notification file XML schema is defined in Annex A.
In order to fulfill the requirement on propagation of the Trace Function, to RAN3 has only developed a procedure to manage the dedicated interaction between Trace and Handover. S1-AP TS36.413:
The purpose of the Trace Failure Indication procedure is to allow the eNB to inform the MME that a Trace Start procedure or a Deactivate Trace procedure has failed due to an interaction with a handover procedure. The procedure uses UE-associated signalling.
This procedure informs the MME that’s Trace has not been sent to the UE and the MME shall take action to re-start trace in the target node.
Except the Trace and Handover procedure interaction, RAN3 according to previous LS, fully relies on SA5 specification for the Trace error handling management. 

RAN3 also understood that’s MDT is carried by Trace and some Error Handling on MDT are managed like trace, but other may meet special requirements. 
3   Discussion
First we would assume that’s all this discussion is relative to Immediate MDT signaling. Indeed in case of Management MDT, initiated in the RNC/eNB by the OAM, the RNC/eNB is not able to provide any error manage action or report via the SGSN/MME due to the lack of signaling trace function activation by the CN/EPS. 

In the two next sections we will review the error scenarios for LTE and UTRAN in the perspective of RAN.
3.1   Error handling in LTE for MDT
In SA5 CR (S5-112131), 5 potential error scenarios are defined.

1. EM initiating MDT activation shall validate that the MCC and MNC specified in the Trace reference is the same as the PLMN supported by all the cells specified in the area scope If the eNodeB receives a request with a PLMN in the TraceReference that does not match any PLMN in its list, it shall ignore the request 
We just want to highlight here that is in this case, the eNB failed to active the MDT and do not report anything and do nothing: the eNB shall ignore the request.
2. MME shall be informed with an error indication by the eNodeB when the UE configured for signalling based Logged MDT is not MDT capable. An error message indicating that the UE is not MDT capable shall be sent to the EM which should subsequently deactivate the MDT trace session so that all resources can be appropriately cleaned up.
In this case, the selected UE by OAM is not MDT capable. The signaling Logged MDT is Radio capability only knows by the eNB. As it was clarified in the history, RAN3 only manages the “error indication” relative to trace protocol, not system wide, when RAN node action is expected and it was understood by RAN3 that’s trace management error and activation was managed by SA5 in TS 32.422. 
We noticed also that’s this issue only apply to signaling Logged MDT; Management MDT (see above) and signaling immediate MDT (Mandatory feature) are not subject to this error.

We also understand that’s MDT has currently a statistical approach e.g. MDT campaign will launch several UEs MDT logs, and this campaign will need data processing which can take account of missing data. We also think that’s all good implementation have appropriate defense cleanup mechanism in case of network issue which postponed or failed the Trace activation and MDT. 

We would like also to recall that’s in error handling scenario “1”, SA5 recommends that’s the “eNB shall ignore the request.”
According to these arguments the development of a specific new procedure to report signaling Logged MDT failure due to lack of Radio UE capability is questionable.

Proposal 1: RAN3 should kindly ask to SA5 to motivate the actions of the MME and the eNB in case of UE MDT log capability scenario of error handling.
3. MME shall be informed with an error indication if the eNodeB could not configure the UE because it was in the middle of a handover. MME shall try to reactivate MDT in the target cell if the target cell scope meets the MDT criteria.
As explain in section 2, the MDT configuration, carried by trace, is interrupted and handover occurs. The MME is advised by the TRACE FAILURE INDICATION message. This applies also to MDT.
Proposal 2: RAN3 confirmed in case of interaction between Trace and Handover function, the MME is informed of the none configuration of the UE. This applies to MDT. RAN3 suggest SA5 to remove the corresponding cases to avoid specification duplication.
4. MME shall be informed with an error indication if the Logged MDT configuration could not be signalled to the UE before end of the call or RLF. MME shall re-evaluate criteria and re-activate MDT when the UE reconnects.
The MDT configuration is interrupted due to RLF or before end of the call. UE will detect the syn-in and syn-out indication from physical layer and evaluate if the RLF should be declared. When UE declare the RLF occurred, the UE will search a suitable cell to get the RRC connection reestablishment. The procedure that UE encountered is not known by eNB. So the eNB does not know if the UE is encountering a RLF. The eNB also does not know if the call will be over. So for the two cases, the eNB cannot monitor and avoid them.

We would like also to recall that’s in similar situation Management MDT, from OAM, doesn’t allow any report error. 

Proposal 3: RAN3 should kindly ask to SA5 to confirm the actions of the MME and the eNB in case of UE RLF.
5. When the UE re-enters PLMN (specified in trace reference) then the MME shall be responsible for restarting the Immediate MDT activation (if it is as a result of an X2 handover then one option is MME could use the path switch request as trigger). However this is best effort. There can be cases where MME may not be able to restart the MDT when the UE re-enters the PLMN (specified in area scope): for example:  If the UE performs intra eNB handover where path switch is not necessarily sent, the MME may not be able to restart MDT
This discussion is in relation with the LS on Equivalent PLMN identities and MDT (R-111835) and needs to be reconsidered after the clarification and the conclusion on EPLMN discussion. The conclusion and mechanism provided by this new requirement may lead to not consider anymore this case.
Proposal 4: RAN3 should kindly ask to SA5 to reconsider the error scenario relative to the re-enters PLMN after the conclusion on EPLMN discussion, if any need.
3.2   Error handling in UMTS for MDT
Error indication is required for UTRAN MDT as agreed in SA5 CR S5-112115 and S5-112116 as follows.
4. SGSN shall be informed with an error indication by the RNC when the UE selected for signalling based Logged MDT is not MDT capable. An error message indicating that the UE is not MDT capable shall be sent to the EM which will subsequently deactivate the MDT trace session so that all resources can be appropriately cleaned up./ MSC-S shall be informed with an error indication by the RNC when the UE selected for signalling based Logged MDT is not MDT capable. An error message indicating that the UE is not MDT capable shall be sent to the EM which should subsequently deactivate the MDT trace session so that all resources can be appropriately cleaned up
This error is similar to LTE 2 error handling with extra signalling specification. We have the same conclusion.

Proposal 1: RAN3 should kindly ask to SA5 to motivate the actions of the MME/SGSN and the eNB/RNC in case of UE MDT log capability scenario of error handling.
5. An error indication shall be sent to the SGSN if the RNC could not configure the UE since it was in the middle of inter-RNC handover. SGSN shall try to reactivate MDT in the target cell if the target cell scope meets the MDT criteria./ An error indication shall be sent to the MSC-S if the RNC could not configure the UE since it was in the middle of inter RNC handover. MSC-S shall try to reactivate MDT in the target cell if the target cell scope meets the MDT criteria.
In case of Inter-RNC handover without Relecation the SRNC is always controling the resource and able to trigger any Trace MDT action.

If any Relaocation occurs, RANAP already cover the issue, and restart the trace/MDT.
Interaction with Relocation and Enhanced Relocation:

In case of signalling based activation, the order to perform tracing is lost in UTRAN at successful Relocation of SRNS. If the tracing shall continue also after the relocation has been performed, the CN Invoke Trace procedure shall thus be re-initiated from the CN towards the future SRNC after the Relocation Resource Allocation or the Enhanced Relocation procedure has been executed successfully.

Proposal 5: RAN3 should kindly confirm in case of interaction between Trace and Relocation, the CN shall always re-initiated CN Invoke Trace procedure. This applies to MDT. RAN3 suggest to SA5 to remove the corresponding cases to avoid specification duplication.
6. SGSN shall be informed if the Logged MDT configuration could not be signalled to the UE before end of the call or RLF. SGSN shall try to re-evaluate the criteria and reactivate MDT when the UE reconnects./MSC-S shall be informed if the Logged MDT configuration could not be signalled to the UE before end of the call or RLF. MSC-S shall try to re-evaluate the criteria and reactivate MDT when the UE reconnects.

Same as bullet 5, CN is able to reactive MDT when UE reconnects. Before end of call, UE will inform CN by NAS message and CN sends IU RELEASE COMMAND message to RNC. We would like also to clarify that’s Iu Release and Invoke trace procedure are “Signalling bearer mode: Connection oriented” a good implementation should not proceed theses procedure in parallel.
For RLF, RNC may be able to detect some RLF case. The UE may behave by different way, re-establish, go to idle mode etc…  RNC should be able to reactive MDT in some case. Due to the complexity of the different scenario, some clarification on the RAN error signaling will be beneficial, compare to the initialization of other UE.
We would like also to recall that’s in similar situation Management MDT, from OAM, doesn’t allow any report error. 

Proposal 6: RAN3 should kindly ask to SA5 to confirm UE RLF in case of UTRAN and provide motivation on the benefit of the extra signalling. 
4   Conclusion
Based on the above discussion we propose to respond to SA5 according to the following proposal.
Proposal 1: RAN3 should kindly ask to SA5 to motivate the actions of the MME/SGSN and the eNB/RNC in case of UE MDT log capability scenario of error handling.
Proposal 2: RAN3 confirmed in case of interaction between Trace and Handover function, the MME is informed of the none configuration of the UE. This applies to MDT. RAN3 suggest to SA5 to remove the corresponding cases to avoid specification duplication.
 Proposal 3: RAN3 should kindly ask to SA5 to confirm the actions of the MME and the eNB in case of UE RLF. 
Proposal 4: RAN3 should kindly ask to SA5 to reconsider the error scenario relative to the re-enters PLMN after the conclusion on EPLMN discussion, if any need.
Proposal 5: RAN3 should kindly confirm in case of interaction between Trace and Relocation, the CN shall always re-initiated CN Invoke Trace procedure. This applies to MDT. RAN3 suggest to SA5 to remove the corresponding cases to avoid specification duplication.

Proposal 6: RAN3 should kindly ask to SA5 to confirm of UE RLF in case of UTRAN and provide motivation on the benefit of the extra signalling. 















































































































































































































































































































3GPP


