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Discussion
1 Introduction
One of the tasks defined in the SON SID [1] was to analyse the existing SON solutions and to verify if any enhancements are needed for the pre-Rel.12 small cells. The discussion focused on possible enhancements to the SON solution for HetNet deployments defined in Rel.11. Two problems were identified:
1. Taking the outcome of the RRC re-establishment into account for MRO
2. RLF reporting in LTE island coverage scenarios
This paper aims at summarizing the discussions and proposing conclusions for the study.
2 Discussion

The core of the problem is that the UE records a failure report before it tries to reconnect to the network. It is therefore technically possible that the situation changes between the recording moment and the actual reconnections attempt and therefore the UE selects other cell than the one recorded. This may confuse MRO, but the scale of the problem is disputed. Because of this discussion, no solutions have been added to the TR so far.
Considering the situation, and the amount of effort spent on the analysis of the problem, it may be worth recording the proceedings, together with the doubts voiced toward the relevance of the problem. The latter may take the form of the list of doubts, or may be expressed by the already stated “FFS”.

Proposal 1: The description of the problem should be completed with the list of the solutions proposed so far. The relevance of the problem should be decided later.

These solutions proposed are [2]:

1. Network-based solution: A flag is added into the first RLF indication (triggered by the re-establishment). This information can be stored in the receiving eNB and combined with a second RLF indication (triggered by the RLF report).

2. UE-based solution: enhancement to the RLF reporting:

a. The result of the reestablishment is recorded in the RLF Report

b. The incorrect reestablishment cell id is removed from the report before submitting it.
The 2nd problem has not been questioned and is described together with the possible solutions in the TR. This part does not require any further work.
3 Conclusions and text proposal
The conclusions that can be drawn from the study are described below:

1) RAN3 did not identify any new scenarios that would concern pre-Rel.12 small cells. However, the study revealed that the Rel.11 solution has some gaps that still require enhancements. Besides these captured in the TR, several other proposals concerning enhancements for the Rel.11 SON solution for HetNets have been proposed and discussed. This indicates the work on SON for HetNet may need to be continued.
2) RAN3 did not manage to conclude if the algorithm defined in RAN2 for failure recording may or may not confuse MRO. Therefore it is not clear if any of the listed solutions are indeed needed to be implemented. The decision may be made as part of the discussion on the improvements for the SON for HetNet deployments.
3) RAN3 confirmed, what has been noticed in Rel.11, that in spotty deployment MRO signaling over X2 may be problematic. However, this may be corrected with relatively simple solutions proposed in the discussion. It also may be left up to discussion on the improvements for the SON for HetNet deployments.
The above considerations are also included in the text proposal below, which is proposed to be included in the TR [3].
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4.3
SON for pre-Rel.12 small cells

4.3.1
Taking the outcome of the RRC re-establishment into account for MRO

Problem description:

The UE is currently only reporting which cell it will attempt to re-establish after a failure in the RLF report. The actual outcome of the re-establishment is currently not available for the MRO analysis. The reported re-establishment cell is used to diagnose the failure by MRO and may lead to a corrective action by MRO. It is FFS whether the appropriate corrective actions may differ depending on the actual outcome of the RRC re-establishment.
Solutions:

Following solutions have been identified (applicable, if the problem is confirmed):

1)
Network-based solution: A flag is added into the first RLF indication (triggered by the re-establishment). This information can be stored in the receiving eNB and combined with a second RLF indication (triggered by the RLF report).
2)
UE-based solution: enhancement to the RLF reporting:

a.
The result of the reestablishment is recorded in the RLF Report

b.
The incorrect reestablishment cell id is removed from the report before submitting it.
4.3.2
RLF reporting in LTE island coverage scenarios

Problem description:

In LTE deployments where small LTE cells are used to provide capacity in areas with high capacity requirements, the LTE coverage may be limited to islands. In the edge of these islands it is very important to set the correct inter RAT mobility parameters to balance the amount of measurements and avoid call drops. Inter RAT MRO provides the support for this, but requires an X2 connection in order to report the failures. At the same time, the reporting solution for inter RAT MRO is that the UE reports when connecting to LTE again after the failure. If the coverage is not mature (islands) the UE may travel quite far before reaching LTE coverage again. Enabling these reports would require an extensive setup of X2 connections.
Solutions:

One solution is to use proprietary methods (e.g. OAM) to forward the information in the RLF report to the eNB handling the last serving cell.

Another solution is to forward the information in the RLF report over S1 to the eNB handling the last serving cell. For this solution, there are two options. The first option is to only support sending this to an eNB belonging to the same MME pool. The second option is to support sending this to an eNB belonging to any MME pool. The latter requires that the TAI of the last serving LTE cell is known. It is FFS whether it is feasible (pending a discussion with RAN2) to include the TAI in the RLF report from the UE.

4.3.X
Conclusions
The conclusions that can be drawn from the study are described below:

1)
RAN3 did not identify any new scenarios that would concern pre-Rel.12 small cells. However, the study revealed that the Rel.11 solution has some gaps that still require enhancements. Besides these captured in the TR, several other proposals concerning enhancements for the Rel.11 SON solution for HetNets have been proposed and discussed. This indicates the work on SON for HetNet may need to be continued.

2)
RAN3 did not manage to conclude if the algorithm defined in RAN2 for failure recording may or may not confuse MRO. Therefore it is not clear if any of the listed solutions are indeed needed to be implemented. The decision may be made as part of the discussion on the improvements for the SON for HetNet deployments.

3)
RAN3 confirmed, what has been noticed in Rel.11, that in spotty deployment MRO signaling over X2 may be problematic. However, this may be corrected with relatively simple solutions proposed in the discussion. It also may be left up to discussion on the improvements for the SON for HetNet deployments.
Considering the above it is concluded the SON for HetNets deployments may be continued as enhancements to the existing Rel.11 solution.
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