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Discussion and decision
1. Introduction
In the last meeting RAN2 has received an LS from RAN3 [1] on SON Mobility Robustness Optimization (SON-MRO). 
One of the current SON-MRO mechanisms relies on the RRC connection re-establishment procedure that occurs in the destination cell for detection of “Too Late HO” which stems from non-optimized HO related parameter setting [2]. In the LS RAN3 indicated that the current mechanism is not sufficient to distinguishing between “Too Late HO” and coverage problem because RLF can happen at coverage hole, thus is not necessarily caused by non-optimized HO parameter setting. 

In case of coverage problem, HO parameter optimization would not help and the source eNB changing HO related parameter would most likely be counter productive in terms of MRO. RAN3 asked RAN2 to investigate possible solution to avoid this false alarm problem (e.g. by UE providing additional information in RRC connection re-establishment procedure).
2. Discussion
2.1. Too late handover scenarios
What the UE could convey to the network through RRC connection re-establishment procedure highly depends on what scenarios we need to cover. One of the things that was briefly discussed in the last meeting is if the case where the target cell for RRC connection re-establishment is not prepared should be covered.

The issue here is that in the non-prepared case, the RRC connection re-establishment procedure will fail and the only message the UE can transmit is RRC Connection Re-establishment Request message. The size limitation of the “message 3” is well known and RRC Connection Re-establishment Request has only two bits of spare value.
Then it was questioned if the non-prepared case really has to be addressed. So in the following we look at what scenarios are targeted by the Too late HO detection.
We can find the following description in [2] for the detection of Too Late HO.
----

If the UE mobility is more aggressive than what the HO parameter settings allow for, handover can be triggered when the signal strength of the source cell is already too low – leading to a RLF; or handover may not be triggered at all if a RLF preempts it. Signature of Too Late HOs may be summarized by:

· RLF in the source cell before the HO was initiated or during HO procedure,

· UE re-establishes the connection in a cell different than the source cell. 
----

The source cell is not always aware of a too late HO because the RLF can occur before the source cell is able to receive the HO-triggering measurement report message (MRM) from the UE. Therefore, a report of the RLF from the target cell in which the radio link is re-established to the source cell is necessary in order to allow the source cell to properly identify the RLF as related to incorrect HO parameter settings. The RLF report can be formalized as follows:

If the UE re-establishes the radio link at eNB B after a RLF at eNB A then eNB B shall report this RLF event to eNB A.
-----
So there are the following two cases for Too Late HO. The first case corresponds to the target- non-prepared case.
1) Handover procedure was not triggered because measurement report was not sent or did not reach the serving cell
2) Handover procedure has been triggered, but HO command was not issued or did not reach the UE  
It should be noted that the target parameters for optimization through MRO Too Late HO detection are “Hysteresis” and “Time-to-Trigger”, which are indeed related to the triggering of measurement report. It would be quite strange if we did not cover the first case because the second case does not happen with conservative setting of those parameters, leading to handover parameter optimization never being triggered.  

We therefore consider it is essential to address both prepared and non-prepared cases.
Proposal 1:
The solution for avoiding false Too Late Handover detection shall address both target cell prepared and non-prepared cases
2.2. Solution
From the discussion above, we will discuss a solution relying on the remaining two bits in RRC Connection Re-establishment Request.
RRCConnectionReestablishmentRequest-r8-IEs ::= SEQUENCE {


ue-Identity






ReestabUE-Identity,


reestablishmentCause



ReestablishmentCause,


spare







BIT STRING (SIZE (2))
}

Coverage hole detection through RLF event has been discussed in the context of Minimisation of Drive Tests [3]. Some simulations showed that the information about radio environment (i.e. RSRP of serving and neighbour cells) at the time of RLF event can tell whether the RLF is due to coverage hole or other reasons. However it is obvious that  the cell measurement results will not fit into the two-bit spare in RRC Connection Re-establishment Request.
One solution is to realize the evaluation of “coverage hole” criteria in the UE, as opposed to sending the measurement results and have the eNB perform the evaluation. This way only a flag is needed in the UL signalling.

The criteria shown in [4] (i.e. no good candidate cells around at RLF event) is indeed quite simple and seems doable in the UE. Alternative criterion can be the status of Time-To-Trigger. If there is any other candidate cell around, Time-To-Trigger should be running by the time RLF is declared (note RLF detection mechanism itself also has counter and time based hysteresis).
Proposal 2:
Have the UE evaluate whether the RLF was caused by coverage problem and report it (a flag) to the network

Proposal 3:
Use one of the two-bit spare in the RRC Connection Re-establishment Request message for this purpose
3. Conclusion
In this document we discussed the issue identified in the RAN3 LS [1]. The following proposal were made based on the analysis provided.
Proposal 1:
The solution for avoiding false Too Late Handover detection shall address both target cell prepared and non-prepared cases
Proposal 2:
Have the UE evaluate whether the RLF was caused by coverage problem and report it (a flag) to the network

Proposal 3:
Use one of the two-bit spare in the RRC Connection Re-establishment Request message for this purpose

RAN2 is kindly asked to discuss the proposals. If the proposals are agreed upon, RAN2 should reply to the RAN3 LS accordingly.
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