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Discussion
1 Introduction
At RAN3 #74, it was decided to continue work on the MRO enhancements for HetNet MRO environment [1]. A draft solution discussed hitherto assumes a failure may occur for particular type of UEs, e.g. fast UEs, if the target cell is picked inappropriately. It is therefore suggested the RLF Report that may contain UE speed, should be forwarded further in the X2 HO REPORT message.
This paper analyses the assumptions and the drafted solution and indicates where those may have still gaps. It also proposes enhancements that would help address the problem in a more robust manner.
2 Discussion
Problem description
The problem defined in [2] is based on several assumptions:
· It is assumed the UEs, in majority, will provide the speed information in the RLF Report. This information is optional and up to the UE implementation and usage. However, if most of the UEs does not provide the information, the RLF Report will be useless to differentiate between fast and slow UEs.

· The scenario, as defined now, assumes possible differentiation between HO triggering may be based only on the UE speed. And even though UE speed may be a criterion, there may be others, too – it is very relevant to remember the HO algorithm is proprietary and therefore not limited to a set of options. For example, the QoS class (RT / NRT or GBR / non-GBR) may be a criterion, too: if a UE with high GBR is sent to a target that is not capable to handle it, it may lead to a failure. 
· The drafted solution assumes that the eNB that triggered the wrong HO, once informed about the speed of the UE, will later be able to correct the HO thresholds that led to the failure. This may not be so though, because the speed reported in the RLF Report is based on UE’s internal knowledge, while the eNB may, at best have own estimations. And even though those estimations may be sufficient for HO differentiation, the correlation with UE reported speed may be impossible (e.g. “high speed class” based on eNB estimation vs. 67 km/h reported from the UE). Therefore, the solution must enable 

Proposal 1: It is proposed to discuss the scenario assumptions and, if confirmed, to address related issues that have not been discussed hitherto.
Needed enhancements and specification impact
The gaps identified above stem from two main facts: the UE may refrain from reporting needed information, because it is optional and may be unavailable, and the information provided from the UE may be useless for the eNB – either because its implementation of the HO algorithm is different or because it can not match it to the actual HO criteria. 
The solution to the above is, that the eNB shall provide the UE with information that later, combined with the RLF Report, will enable it to find the actual problem. Two most obvious ways are providing the UE with all the criteria used for HO triggering (e.g. UE speed class, QoS class, larger load etc.) or to enable it to match the failure information with stored UE context. Both of the approaches are difficult to be implemented: the former poses huge requirements on the UE and signalling, as a huge set of data will need to be transmitted to the UE, stored, and possibly reported back in case of a failure. Moreover, it may limit possible implementations of HO algorithm. The latter approach, though is easier for signalling and storage (a short context identifier), requires all eNBs to actually remember each handed over UE’s data for T_store_ue_cntxt (in practice a bit longer) thus affecting their resources and limiting the scope of available C-RNTI identifiers. Nonetheless the latter approach seem better adapted to the needs of MRO and the final solution may be based on the context idea, though modified to avoid its drawbacks.

The problem of C-RNTI usage is the fact that the context data of each and every UE will have to be stored after successful completion of a HO. However, in reality the HO threshold and target selection is not UE-specific, but rather an eNB has limited set of “HO classes” that UEs are matched to. For instance that may be “high speed UE” or “RT service UE”. Those classes may be based on non-standardised information that is available internally, too. The eNB could internally assign identifiers to the UE or HO classes and then pass the identifier to the UE in the RRC Reconfiguration (also when sent as a HO command). The UE would store the id and, in case of a failure, would report it as part of the RLF Report. Then, the eNB receiving the failure info could match it again to the internal trigger criteria and possibly correct it.
It is important to note, that the approach requires that the HO threshold identifier is passed to the eNB that started the wrong HO – therefore it must be included in the HO REPORT, for example as part of the RLF Report, as proposed in [2]. If it is sent as part of RLF Report, and if the report includes the UE speed, the approach would enable the eNB to tune up its speed estimation, too.
Proposal 2: It is proposed to consider the drafted solution based on the UE or HO class identifiers as a solution for the failure scenario in HetNet LTE environment.
The effort related to the solution would be limited to the HO REPORT modification and enhancements to the RLF Report. Therefore, the work is rather limited.

3 Summary

In this paper the assumptions behind the HetNet LTE failure scenario and possible solution discussed so far have been briefly discussed. It has been shown the assumptions are somewhat limited, in the sense that they limit the scope unrealistically. However, it has also been shown that the proposed approach can indeed solve the problem is it is enhanced with information that helps the eNB to identify the UE class or HO triggering criteria properly. 
The paper makes two proposals:
1. It is proposed to discuss the scenario assumptions and, if confirmed, to address related issues that have not been discussed hitherto.
2. It is proposed to consider the drafted solution based on the UE or HO class identifiers as a solution for the failure scenario in HetNet LTE environment.
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