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1   Introduction
In [1] it is suggested to adopt network based Solution 1 to detect outcome of RRC re-establishments. In [2], it says network based Solution 2b allows a distinction between successful or unsuccessful re-establishment. In this contribution, we are explaining some drawbacks of these two proposed solutions with example scenarios and come to conclude network based solutions are not able to identity all outcome of RRC re-establishments.
2   Discussion

In R3-142177, Solution 1 is proposed to be able to detect incomplete RRC re-establishment cases.

 “If we like to also evaluate the remaining part of the re-establishment, we could try to identify cases where the RRCConnectionReestablishmentRequest is received but the RRCConnectionReestablishmentComplete is not received. One way to do this is to add one flag in the RLF indication message to say whether the Re-establishment was incomplete. This is presented as solution 1 in previous papers.”
If an eNB rejects an RRC re-establishment request, it may be a suitable cell but doesn’t have prepared re-establishment context. This cell could be taken into account for further MRO adjustment. Solution1 could detect this case in some scenarios. However we would like to point out that Solution 1 could not identify some other cases where e.g. the eNB has received RRCConnectionReestablishmentRequest and replied RRCConnectionReestablishmentReject, e.g. because the eNB is not prepared, but the RRCConnectionReestablishmentReject is not received by the UE due to e.g. variations of DL quality. If T301 expires, the UE shall go to idle state. This is not a corner case, which is specified in TS36.331.
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Figure1: failure case where RRCConnectionReestablishmentReject is not received
According to Solution 1, the eNB will include “Reject” code in the first RLF Indication message. Upon second RLF indication, the eNB where RLF occurs may take this cell into account for further MRO adjustment if it also knows this cell is not previously prepared, e.g. consider it as HO target for upcoming handovers. Obviously this case should be considered as an “incomplete” RRC re-establishment case and exclude from MRO. 
Observation 1: Solution 1 could not identify the cases where RRCConnectionReestablishmentReject is sent out but not received by the UE. Hereby Solution 1 could not be able to identify all cases where the initial re-establishment was incomplete.
In R3-142478, Solution 2b is proposed to be used as a method to indicate that a re-establishment cell can be unsuitable for mobility without ASN.1 changes. Two CRs implementing Solution 2b could be found in [3][4]. 

It is argued that Solution 2b could distinguish between successful or unsuccessful re-establishment. Obviously, that there is a limitation in solution 2b that it is not able to distinguish between incomplete and rejected re-establishments. An important thing worth noting is about reject cases. There are some cases where the reject reason is the initial re-establishment cell is unprepared, but it may be suitable to be a HO target from radio condition. We think these cells should be identified and taken into account for further MRO optimisation. However Solution 2b will exclude these cases from MRO.
Observation 2: Solution 2b is not able to distinguish between incomplete and rejected re-establishments and will additionally exclude some cases that should be taken into account for MRO.
In [2], it is said: “In this solution the eNB sending the RLF Indication message containing the RLF Report decides how to encode the Re-establishment Cell ECGI IE. By setting this field with the same value of the reestablishmentCellId IE in the RLF Report the eNB communicates that the re-establishment cell ID in the RLF Report is the cell where re-establishment succeeded. On the contrary, by setting the Re-establishment Cell ECGI IE with a different value of the reestablishmentCellId IE, the eNB indicates that successful connection happeneed in the cell stated by the Re-establishment Cell ECGI IE in the RLF Indication message.

Based on this and other information MRO can take a decision on whether or not to consider the reestablishmentCellId in RLF Report in the process of mobility robustness optimisation.”
Let’s consider a scenario where UE experiences RLF in Cell A, and then selects Cell B to re-establish but fails. After some uncertain time, the UE establish a connection to Cell B finally via RRC connection setup procedure. 

Based on CR [3], after the eNB where RLF occurs (called eNB_A) receives the second RLF Indication, it will compare two reestablishment cell IDs and detects they are identical. What will eNB_A do then? One possibility is that after reestablishment failure, the UE selects Cell B soon again to setup RRC connection from idle state. This case could be considered for MRO adjustments, even if the re-establishment failed. 
But there is another possibility that re-establishment to cell B failed due to e.g. variations of DL quality or poor UL, and then UE does to idle. After a relatively long time, the UE select Cell B again to setup RRC connection (e.g. UE has arrived at central area of cell B). In this case, Cell B may not be suitable for MRO adjustment even if the two reestablishment cell IDs received by eNB_A are identical, because Cell B is, in fact, not suitable as a HO target at the time of RRC re-establishment. 
So we think due to uncertainty of the time between RRC re-establishment and RRC connection setup, the eNB where RLF occurs should not consider the reestablishment cell recorded in RLF report container as a candidate for MRO adjustment, no matter final RRC connection is setup with Cell B or Cell C. Based on above analysis, the change provided in [3] would not help.
Observation 3: CR [3] is not helpful compared to current standard and hence not needed.
CR[4] is meant to address a scenario where RRC re-establishment is successful. In case UE re-establishes successfully, RLF Indication message will contain RLF report IE but not contain RRC Conn Setup Indicator IE. Additionally, reestablishment cell ID reported by UE and reestablishment cell ECGI IE in X2AP will be identical. With all this information, eNB where RLF occurs is able to detect the reestablishment was successful. Therefore, CR[4] changes nothing. Current standards have already allowed such judgement.
Observation 4: CR[4] changes nothing.
From our analysis, each network based solution has its limitation. The only feasible way to distinguish between all cases of re-establishment result is the UE based solution.
Proposal: RAN3 is respectfully asked to discuss whether to detect all cases of reestablishment results, and if needed, agree to consider UE based solution. 

3   Conclusion
In this contribution we explain there are some limitations in Solution 1 and Solution 2b. Based on our analysis, we have the following observations: 
Observation 1: Solution 1 could not identify the cases where RRCConnectionReestablishmentReject is sent out but not received by the UE. Hereby Solution 1 could not be able to identify all cases where the initial re-establishment was incomplete.
Observation 2: Solution 2b is not able to distinguish between incomplete and rejected re-establishments and will additionally exclude some cases that should be taken into account for MRO.

Observation 3: CR [3] is not helpful compared to current standard and hence not needed.

Observation 4: CR [4] changes nothing.
RAN3 is kindly suggested to discuss the above observations and possibly to consider the following proposal: 

Proposal: RAN3 is respectfully asked to discuss whether to detect all cases of reestablishment results, and if needed, agree to consider UE based solution. 
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