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1
Introduction

This contribution highlights the need for SON MRO functionality to take into account the transport backhaul performance for adjusting handover parameters and proposes RAN3 to discuss whether any specification changes are required to allow SON algorithm to correlate failure events on the radio with failure events on the transport backhaul. 

2
Discussion
SON Mobility Robustness Optimisation (MRO) aims to optimise handover parameters by identifying occurrences of ‘Too early HO’, ‘Too late HO’ and ‘HO to wrong cell’. Such occurrences are identified with the help of UE reported failure reports. Based on those input, the SON algorithm may adjust radio parameters to improve handover performance.

However, a radio link failure or handover failure might not always be the result of badly tuned radio parameters but could occur due to a poorly performing backhaul transport connection that could result in loss or corruption of X2 signalling messages. For example, it is common for microwave links to be used for the transport backhaul between eNBs and the performance may become unsatisfactory (even though momentarily) due to varying radio conditions.

It is important that the SON algorithm can take into account the occurrence of those transport backhaul failure events and be able to correlate those with RLF reports from the UE. 

The main scenario of interest is the case where UE sends a measurement report to trigger handover but the UE never receives the handover command or receives it late so that it already suffers from RLF before successful handover to the target cell occurs. In this case, the UE may subsequently establish/re-establish the connection on the target cell and this event will be identified as a ‘too late handover’.
However, in this scenario, the RLF or handover failure occurred because of the failure of the X2 signalling for the preparation of the target cell (request or response message). It seems important that the SON algorithm can identify which RLF reports are related to such transport backhaul failure events. 
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Figure 1: problem statement
Proposal 1: RAN3 should discuss how SON MRO can take into consideration transport backhaul failure events to avoid wrong adjustment of handover parameters
3. Correlation of RLF failure Report and Backhaul Failure Event

The need for the SON algorithm to take into consideration backhaul failure events creates a requirement for the source eNB to correlate occurrence of an RLF event with occurrence of a transport backhaul failure event. The eNB could internally track the occurrence of transport backhaul failure events and the algorithm can identify whether an RLF report is a valid input for the algorithm based on the time the RLF event happened and the time of transport backhaul failures.
According to current specifications [1] (TS 36.331), UE includes the time of connection failure in the RLF report which is the time since the handover initialisation and the time of the failure event. However, all information in RLF report seems to be cell related rather than UE related. Hence, knowledge of the connection failure time does not help the source eNB identify whether the failure occurred at a point when the transport backhaul also had a failure i.e. the absolute time of the RLF failure.
There seems to be two approaches to address this issue. One approach could be to put timing information in the UE RLF report that will help the source eNB identify the absolute time at which the RLF occurred and hence allow it to correlate the report with transport backhaul failure events.

Another approach could be for RLF report to contain an identity of the UE which is also reported by the UE at the handover initialisation. A source eNB could start a timer on receiving handover initialisation message from the UE and based on the connection failure time and UE identity contained in the RLF report, source eNB could correctly deduce the time of radio link failure. RAN3 should discuss if the already specified C-RNTI in RLF report can serve this purpose. 
Knowledge of the absolute time at which the RLF occurred will help source eNB identify which RLF reports to use as input to the SON algorithm and hence prevent optimisation results that change radio parameters even if the problem was caused by transport backhaul failure.
Proposal 2: RAN3 should discuss whether additional information, besides ‘time of connection failure’ and ‘C-RNTI’ should be included in the RLF report so that source eNB can identify the absolute time of the RLF. 
4. Conclusions
In this contribution, we identify the need for SON MRO to take into consideration failures on the radio that are the indirect consequence of a failure on the transport backhaul and kind request RAN3 to discuss the following proposals:

Proposal 1: RAN3 should discuss how SON MRO can take into consideration transport backhaul failure events to avoid wrong adjustment of handover parameters.
Proposal 2: RAN3 should discuss whether additional information, besides ‘time of connection failure’ and ‘C-RNTI’ should be included in the RLF report so that source eNB can identify the absolute time of the RLF. 
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