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1   Introduction
In RAN3#75, 7 solutions were defined to handle two problems. In this document, we try to group these solutions to find which are competing and which are complementing.
The following two problem areas were agreed:

a)
After HO preparation from a macro cell to a pico and due to high speed mobility UE fails connection to the pico (e.g. fail RACH access or fail RRC Conn. Reconfig. Complete) and successfully re-establish connection to the source cell or to another macro cell; or succeed in connecting to the pico but shortly after be subject to RLF and re-establish connection to the source cell or to another macro.

b)
In the presence of CRE, HO criteria at a macro for a HO to a pico may differ, e.g. depending on the UE capabilities. If a UE is handed over to the pico and a failure happens soon after the HO is successfully completed, and the UE reconnects at the source cell, or at another cell, the too early or wrong cell HO resolution is triggered. However, the source cell (i.e. the cell that started the HO to the pico) will receive the HO REPORT, but will not be able to identify which HO criteria are wrong.
The following solutions were proposed:
1.
Propagate UE RLF report in HO REPORT message

2.
Token/HO identifier sent by the network to the UE and collected back by the network in the UE RLF Report

3.
Add CRNTI (and other required information if any) in UE RLF Report (and HO Report) to allow at the eNB matching of stored UE contexts to failure events

4.
Add UE History IE in HO REPORT message

5.
Let UE report the root reason for the failure

6.
Add the indication whether the UE is configured with bias or not in UE RLF Report

7.
Use the UE mobility state
2   Background

The ability to send the RLF report when returning from idle mode was introduced to allow the UE to send the RLF report also in the case where the re-establishment cell was not prepared. 

The RLF report was also re-used for MDT purposes and the ability to store the RLF report up to 48 hours was mainly added for enabling the detection of coverage holes for MDT purposes in Rel10. Normally, if there is no coverage problem, the UE would perform NAS recovery and send the RLF report from idle shortly after the RLF. The only time when this is not happening is when there is an LTE coverage hole causing the UE to not re-establish or re-establish in another RAT. 
Therefore, the time between failure and the reception of the RLF report for cases related to intra-LTE MRO is normally very short.
3   Overview of the proposed solutions
3.1   Solution 2 and 3

Solution 2 and 3 are both solving the listed problems but in slightly different ways.
Solution 2 is using a token transmitted in the HO command, which is included in the RLF report. The idea is to classify different UEs into different classes (for example based on velocity or CRE configuration) and include this in the RLF report, thereby allowing the eNB receiving the HO report to understand which UE type this is. 

Solution 3 is enabling both the eNB receiving the RLF indication and the HO report to identify for which UE the message is related to and therefore enables the UE to retrieve any stored information about the UE. This solution requires that the eNB receiving the HO report has stored information for all UEs at the time they are handed over to another eNB but as explained in section 2, the eNB is not required to store this information for a long time.
The main difference between these two solutions are that solution 2 removes the need for storing context for individual UEs, but on the other hand requires that UEs are grouped into different categories and would therefore remove the possibility to use UE specific information (for example past measurements, or UE history) in the analysis. 
There are of course many different variants of the above solutions. One is for example to use solution 3, but limit the storage of information in the eNB receiving the HO report to only be able to identify the UE type identifier. So for example, for each outgoing HO, the eNB can store the CRNTI (and additional info) and which UE type identifier this UE belongs. This would still be in line with solution 3, but offer the same type of information as in solution 2. 

Another advantage of solution 3 is that it allows for the usage of stored information in the eNB receiving the RLF indication. This is not beneficial for the problems addressed in section 1, but should be considered as a major advantage to aid the detection in other scenarios (for example MLB coordination). And, as mentioned before, it also enables storing of any UE specific information (for example past measurements, or UE history) which can be retrieved for the analysis.
Proposal 1: We propose to agree to use solution 3.
3.2   UE velocity
Solutions 1, 4, and 7 are all aiming at allowing the eNB receiving the HO report to understand the velocity of the UE. 
Solution 1 is providing the geographical velocity on a best effort basis, meaning that this is only available for UEs with a GPS receiver and where this receiver is switched on. It is not clear exactly how to use this information in an MRO algorithm. One possibility is to use the velocity as a basis to discard some failure events, with the assumption that the MRO algorithm is designed to optimise only one sub group of UEs (for example the slow moving UEs) and that we will accept failures occurring for UEs belonging to the other (smaller) group. Another possibility is to perform separate optimisation of different groups of UEs having different geographical velocity. This would on the other hand require that the hand over algorithm in the eNB has access to the geographical velocity (by GPS) when deciding on measurement configuration for each UE, or when making handover decision. 

Another question regarding solution 1 is how often these velocity measurements are available, since it is provided on a best effort basis. If the measurements are only available for a small population, it seems that the benefit of this solution is rather limited.
Proposal 2: We suggest to continue discussing how to use solution 1 in the MRO algorithm and how often this velocity measurement is available in the RLF report. 

Solution 4 and 7 are using the previous mobility history to determine the UE velocity. Solution 4 requires that the eNB receiving the RLF indication can access stored information about the UE (the UE history) to include this in the HO report. 
Solution 7 requires that the UE is able to signal the UE mobility state (2 bits) but is limited to only differentiating between three velocity classes. 
The advantage of using solution 7 is that this would enable a straightforward way to configure different mobility parameters for different classes of UEs without the need for having to reconfigure the UE measurements when the UE changes velocity (since this is done autonomously by the UE). 
Proposal 3: We propose to agree to use solution 7 to enable MRO to optimise mobility parameters for three different UE velocity classes.

Note that solution 4 could also be implemented with solution 3 above, if the UE history is stored together with the CRNTI for all outgoing HO. Therefore we see no added value of using solution 4.
Proposal 4: We propose to not explicitly signal the UE history in the HO report but rather use solution 3 to access the stored UE history if desirable.
3.3   CRE configuration

The idea of solution 6 is to explicitly signal the CRE bias to the UE and include this in the RLF report. This is very similar to solution 2. And, as argued before, this can also be solved by solution 3 by allowing the eNB to retrieve stored context (CRE configuration).. 

Proposal 5: We propose to use solution 3 instead of explicitly signaling the CRE bias. 

4   Conclusion 
We propose:
· Proposal 1: We propose to agree to use solution 3.
· Proposal 2: We suggest to continue discussing how to use solution 1 in the MRO algorithm and how frequently often this velocity measurement is available in the RLF report.
· Proposal 3: We propose to agree to use solution 7 to enable MRO to optimise mobility parameters for three different UE classes.

· Proposal 4: We propose to not explicitly signal the UE history in the HO report but rather use solution 3 to access the stored UE history if desirable.

· Proposal 5: We propose to use solution 3 instead of explicitly signaling the CRE bias.
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