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1 Introduction
This contribution discusses the additional necessary information for MRO in RLF report.

2 Discussion
2.1 Problem
For detecting too early HO/too late HO/HO to a wrong cell, the RLF Indication procedure is defined over X2 interface.

The RLF Indication procedure may be initiated after a UE attempts to re-establish the radio link at eNB B after a RLF at eNB A. The RLF INDICATION message sent from eNB B to eNB A shall contain the following information elements:

-
Failure Cell ID: PCI of the cell in which the RLF occurred;

-
Reestablishment Cell ID: ECGI of the cell where RL re-establishment attempt is made;

-
C-RNTI: C-RNTI of the UE in the cell where RLF occurred.

-
shortMAC-I (optionally): the 16 least significant bits of the MAC-I calculated using the security configuration of the source cell and the re-establishment cell identity.
With the current mechanism, the eNB can know RLF event occurs. The eNB need to further detect the real reason of the RLF e.g. too late HO or too early HO/HO to a wrong cell. And the eNB need to adjust the HO parameter setting to avoid the problem.

To differentiate too late or too early HO/HO to a wrong cell, the eNB will set a timer Tstore_UE_cntxt after the eNB send UE context Release Request message.  If the eNB receives an RLF Indication related to the completion of an incoming HO for the same UE within the last Tstore_UE_cntxt seconds, the problem of the RLF is too early or HO to a wrong cell instead of too late HO.
Therefore, the detection of too late HO or too early HO/HO to a wrong cell is purely depending on the timer setting of Tstore_UE_cntxt. If it is set un-proper, wrong event will be identified and the eNB will make wrong HO parameter setting update. Currently, there is no other information for the reference of this timer setting.

Furthermore, even if the eNB know the event of too late HO or too early HO, the eNB has no knowledge in which scale to adjust those HO related parameters. The eNB has to try and try. This blind update may bring ping-pong. The eNB have to wait for several cycle to reach reasonable HO setting status which will downgrade MRO performance.

2.2 Solution analysis
To assist the eNB detect the reason of RLF and adjust the HO parameters setting in case of too late/too early HO,  it is useful for eNB to know the relative time of HO trigger and RLF, the time difference of RLF time and RRC Re-establish time. According to the time difference, the eNB can deduce how early/late the handover is triggered. So the eNB can have some basis for HO parameter adjustment. The time difference will help eNB have proper Tstore_UE_cntxt setting as well.
For example, in the too early HO case, with the relative time 1, the source eNB can have some bases to adjust the HO trigger to avoid the too early HO. If the relative time 1 is small, the eNB will have a bigger adjustment of the HO trigger. Else, the adaption can be smaller.
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For the HO to a wrong cell, the duration of HO trigger and RLF can also be the reference to optimize the HO trigger parameters.
The time information can help the source eNB to know if the the cause of RLF is coverage hole and the size of the hole. If the time between RLF and establish/re-establish is long (Relative time 2), the eNB will evaluate that the location of RLF may be a coverage hole. The UE need some time to move out the shadow area. As normally, the signal from re-establish cell will be strong if it is MRO. The UE can quickly access in the reestablish cell in this case.  So the location of UE RLF is important for the eNB. I.e. if the eNB decide the reason of RLF is due to the coverage hole, the eNB can know the exact location. The reporting of the RLF location information depends on the UE capability.

The eNB can further evaluate the size of the hole based on the Relatvie time 2.
Currently, the source eNB only know the time of HO trigger. If the re-establish cell is in another eNB different from the source cell’s eNB, the HO trigger time and the re-established time will be recorded in different eNBs. Only the UE know when RLF occurs. To avoid the synchronization between UE and different eNBs, it’s better that all the time records are from the same node. UE is the best choice since the UE knows all the event time i.e. HO trigger, RLF time and RRC re-establish time.
2.3 Proposal

With above analysis, the following additional information from UE is necessary for the eNB to have proper HO parameter setting for MRO:
· HO trigger time

·  RLF time
· HO complete time
· The location of RLF
The information can be transmitted to eNB by RRCConnectionReestablishmentComplete message or control plane solution for MDT in case RRC re-establish failure. Then eNB B send the information to eNB A in RLF Indication. The eNB A judge it’s too late HO or too early/HO to a wrong cell. If it is not too late HO, the eNB A send RLF Event Report message to eNB B or eNB C with the time information, the eNB B or eNB C can adjust the HO parameter setting according to the time information. 
3 Conclusion

The current solution for mobility robust optimization is not full solution. For proper HO parameter setting, additional information from UE and in RLF Indication/RLF Event Report message is necessary for the eNB for MRO. Based on that, we would like propose RAN3 agree the following two proposals.
Proposal 1: To include HO trigger time, RLF time, Re-establish time, the location of RLF in RLF Indication and RLF Report message.
Proposal 2: Send LS to RAN2 to transmit that information from UE to eNB by RRC signalling.

If the proposals are agreed, we would like to provide RAN3 CR correspondingly.
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