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1
Introduction
In RAN3#83 a discussion was started on solutions that consist of triggering a handover preparation procedure in case a UE is subject to RLF and attempts to re-establish to a non prepared cell (i.e. a cell where the UE context is not available).
In R3-140476 it was stated that it is technically possible to signal a request to trigger handover preparation from an eNB where the UE attempted to re-establish connection. However, this does not mean that a solution based on context fetch, i.e. UE controlled HO target selection, is not subject to drawbacks.

This paper explains why context fetch solutions are subject to drawbacks and why they are not suitable for standardisation.

2
Failure Scenarios Tackled by Context Fetch 
The motivation for the introduction of context fetch solutions was provided in [2], where some results from trials on heterogeneous network deployments were shown, indicating a mobility failure rate of 62%.

The paper did not explain under what network configuration/planning the measurements were made and what features were supported by the network in use. Nevertheless, it is worth and important to notice that, according to the authors’ experience and other results from trials on heterogeneous network deployments so far gathered, mobility failure rates for a properly configured network do not exceed 1%. In fact, to the authors’ knowledge a 2% failure rate is already a very alarming sign of improper network configuration that is reacted upon by network footprint adjustments.
For example, in one test performed on a dense real urban deployment with 5MHz carrier frequency at 2GHz, highly loaded cells (average DL PRB utilisation >80%) and medium to slow moving UEs, statistics showed a handover success rate of 99.677%. 

It has therefore to be concluded that the results in [2] refer to a rather badly configured network and are deceiving. These results shall not be taken into consideration when evaluating the possible benefits context fetch solutions could provide. Any solution targeting resolution of mobility failures in a real deployment where cell planning has been performed to a reasonable extent would be targeting a percentage of failure resolution in the order of ~1%. 
Observation 1: Real dense network deployments are typically subject to mobility failure rates not higher than 1%.
3
Analysis of Context Fetch solutions
When analysing context fetch solutions, it has to be considered that an important aspect is to ensure the RAN is in control of how to select the HO target indicated by a context fetch request.
This is confirmed by the statement in [1] saying that:

“RAN2 thinks that it should be ensured that UEs cannot bypass network controlled mobility or at least have no incentive to do so, due to the introduction of the context fetch”

In order to understand whether it is possible to keep HO target selection under RAN control even when context fetch is enabled, the following needs to be considered.
According to TS36.304, the cell selection criteria (Criterion S) regulating re-establishment cell selection implies the following:

1) Re-establishment cell selection may be purely based on information stored by the UE (e.g. frequencies). Hence the UE may not even check all available cells in the neighbourhood and only select from a set of pre-stored targets.
2) Re-establishment cell selection does not consider any RAT or frequency priority. Hence the UE may choose a re-establishment cell not in line with the operator’s prioritisation policy.

3) Re-establishment cell selection is purely based on the following criteria:

Srxlev > 0  AND  Squal > 0

Where Srxlev can be compared to an RSRP threshold and Squal can be compared to an RSRQ threshold. 
There is no “time to trigger” in the criteria for cell selection. Namely, it is completely UE specific how long to wait before declaring that a cell is a stable/suitable re-establishment cell. This raises the problem of selecting a cell that after selection becomes un-suitable.
4) Re-establishment cell selection may take a time up to the duration of the T311 timer. T311 has a maximum duration of 30 seconds, hence the time from RLF to re-establishment cell selection may be considerably long. The latter would make it unfeasible for the source eNB to evaluate whether the selected re-establishment cell is suitable as handover target based on the last measurement report received by the UE before RLF.
5) A UE selecting a re-establishment cell is not aware of the topology of the network. The UE will autonomously select a cell (e.g. HeNB, Pico, Micro, Macro) independently of its conditions (such as mobility state) and capabilities
With the above points in mind, let’s consider Figure 1, showing neighbour cell measurements taken by a UE during a test of a heterogeneous network deployment.
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Figure 1: Neighbour cell RSRP measurements logged at UE during trial of a heterogeneous network deployment.
The measurements shown in Figure 1 are for a UE moving in urban environment for less than 10 meters. The neighbour cell measured is a small cell within serving macro coverage. Hence, the cell measured is certainly a potential handover target when the UE is in serving macro. 
However, if re-establishment cell selection is carried out at the point marked in Figure 1, the signal strength of the re-establishment cell is subject to a sudden drop shortly after. The latter can be due to several reasons, e.g. obstacles, UE mobility, the size of the neighbour cell. Given that the UE has no “time to trigger” parameters configured for re-establishment cell selection and given that the UE is not able to determine the cell size and load/interference conditions, the fast fading effect shown in Figure 1 is likely to happen frequently. 
If a handover procedure is triggered towards the re-establishment cell selected as per marked point in Figure 1, then there is a high likelihood that the handover will either fail or be followed by RLF. 

From the above it can be deduced that:

· Despite the re-establishment cell is a potential handover target for UEs in source cell
· Despite UE mobility might have been already triggered for the UE subject to RLF 
· Despite the UE selects a cell within a relatively short time from the time of RLF 
· The source eNB is not able to make a more reliable validation/selection of the HO target cell compared to what is possible in the source cell before the failure.
Observation 2: It is not possible for the source RAN to make a more reliable choice of whether to accept or reject the context fetch request for the re-establishment cell compared to what is possible in the source cell before the failure.
4
Considerations on Context Fetch Solutions
As described in section 2 the typical failure rate in a network where network planning has been carried out is of around 1%. This rate of failures can be greatly reduced by using adaptive mechanisms for mobility failure resolution and features to reduce the risk of RLF such as:
· Mobility Robustness Optimisation

· eICIC

· FeICIC, i.e. interference cancelation capable receivers

· Dual connectivity

Hence the value of the context fetch solution is deemed to reduce and become negligible with deployment of these features.

Observation 3: Context Fetch solutions have a limited value, which is reduced by support of features improving mobility performance.
In section 3 it was explained that context fetch solutions might trigger HO procedures towards cells that are not reliable HO targets. If we take the example in Figure 1, the UE would be able to establish an RRC connection to the selected re-establishment cell and therefore successfully attach to the cell. However, as the cell is not a good target for handover, the UE will drop out.
Such failure would trigger MRO to react and attempt to correct mobility parameters for an event that under the network control of the HO procedure would not have happened. Figure 2 shows this issue.
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Figure 2: Impact of Context Fetch on MRO
In the case shown in Figure 2 it should be noted that:

1) Under network controlled HO procedures it is likely that the UE would have not been handed over to the re-establishment cell (e.g. the re-establishment cell is a small cell, the UE is moving and there are larger and more reliable cells available as HO target)

2) Once the UE is connected to the re-establishment cell it is not possible to isolate the RLF cause to a context fetch decision selecting a proper or improper HO target cell
3) If MRO tries to modify mobility parameters for a re-establishment cell that is not a proper HO target cell, MRO actions may degrade the network configuration rather than optimise it.
In general, when considering the role of the RAN in accepting or rejecting the context fetch request and trigger HO preparation towards a given re-establishment cell, the RAN is limited to one option: to accept or reject the request on the basis of static rules, which do not take into consideration the dynamic nature of signal strength/quality.

Given that the RAN normally has control over the initiation of HO procedures by means of receiving measurements from the UE and taking an HO decision upon such measurements and given that the RAN has no measurements or information on how the re-establishment cell was selected, and has no control of how the UE selects the re-establishment cell which may trigger mobility related procedures, it can be stated that context fetch prevents the RAN to have control over initiating HO  related functionality. 
Observation 4: Context Fetch solutions prevent the RAN to have control over initiation of HO related functionality.
5
Conclusions
In this paper an analysis of solutions for context fetching and forward handover to re-establishment cells were analysed.
The paper reveals that context fetch solutions have limited gains and that are subject to drawbacks affecting existing functions.

The following observations were captured:

Observation 1: Real dense network deployments are typically subject to mobility failure rates not higher than 1%.
Observation 2: It is not possible for the source RAN to make a more reliable choice of whether to accept or reject the context fetch request for the re-establishment cell than what would be possible before the failure.
Observation 3: Context Fetch solutions have a limited value, which is reduced by support of features improving mobility performance.
Observation 4: Context Fetch solutions prevent the RAN to have control over initiation of HO related functionality.
It is therefore proposed that context fetch solutions in the standard are not introduced due to their limited gain and considerable impact on existing functions. It is instead recommended to acknowledge that such solutions are applicable either as implementation specific or as proprietary implementations.

Proposal: it is proposed to agree that the use of Context Fetch solutions is implementation specific and these solutions therefore would need no changes in the standard. 
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