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Discussion and Decision
1
Introduction
In RAN2#77, LS from SA5 was received [1], requesting the following:

SA5 is currently discussing possible use cases for the reduction of the amount of management data collected by MDT, and is looking at different mechanisms to enhance the UE selection and data reporting.

Among other solutions, a threshold based on UE speed (velocity) has been considered, so that collection of MDT data can be controlled according to the UE speed. When the UE does not collect data according to the speed threshold, traffic over the radio interface would be reduced. At the moment it is considered that this can be applied to both immediate and logged MDT.

SA5 understands that the usage of speed for MDT poses some requirements on the UE capabilities and therefore would like to know RAN2’s view on such requirements. 

As a response, RAN2 sent a reply LS [2] stating that RAN2 is still investigating the matter. Since there hasn’t really been much discussion about the matter, we discuss here the currently available ways to indicate UE speed for MDT purposes. 
2
Speed Estimation in the UE 
Currently, according to RRC specification [3], there are only two ways to indicate UE speed: Either utilizing the UE MSE state or using the IE horizontalVelocity included in the GNSS location information in Rel’10 MDT.

However, at the moment, it is not possible to signal the UE MSE state to the network. However, if the UE has been in connected mode for long enough, the eNB (or CN) should know this based on the amount of handovers the UE has been doing. Hence, either the UE could signal the MSE state (or even coarser information like stationary/non-stationary) to the network, the MDT configuration could depend on UE MSE state or the network itself could estimate the UE speed. This could be used by the eNB because all UEs are expected to support this feature, and could even be counted by the network since the MSE is based on handovers, and the network is (in principle) able to do exactly the same counting as the UE does.
However, the MSE has been recently discussed in the Hetnet topic (see [5]), and some issues related to the stability of the algorithm in Hetnet environment have been discussed. Hence, it may be difficult to use the MSE in practice in Hetnet environments.
For horizontalVelocity, the IE is only supplied if UE is utilizing GNSS, and is available on a need-basis, which makes using GNSS-supplied velocity unreliable: It is difficult to do filtering based on information that may only be available sporadically.

Finally, we would note that the issue of UE speed detection was discussed already during Rel’8 in RAN4. It was concluded in [4] that a Doppler estimation would need to be studied extensively if a UE speed estimation would be needed. Due to this, RAN4 eventually decided to go for the mobility state-based speed detection where the mobility parameters are scaled according to a more abstract “mobility state”. Hence, it seems that for any enhancement, RAN4 involvement would be needed to even assess the feasibility of Doppler-based speed estimation. Finally, there are also many types of Doppler-estimation schemes, e.g. based on fade duration or level crossing rate, so an evaluation would need to be made on which method provides best performance. This would need to be done in a separate WI first, and would not be available for Rel-11. 
Observation 1: Apart from GNSS velocity estimation, there is currently no exact method for UE speed estimation in LTE, but UE MSE state may be used as a rough estimator for UE speed.

Observation 2: UE MSE state could only be used for filtering MDT logs to low/medium/high-mobility UEs (assuming the MSE procedure itself is seen stable enough).
Proposal 1: Send an LS to SA5 stating that only the GNSS velocity and MSE state could potentially be used, stating the observed drawbacks for either method.

3
Conclusion
We have discussed the available methods for estimating UE speeds and made the following observations:
Observation 1: Apart from GNSS velocity estimation, there is currently no exact method for UE speed estimation in LTE, but UE MSE state may be used as a rough estimator for UE speed.

Observation 2: UE MSE state could only be used for filtering MDT logs to low/medium/high-mobility UEs (assuming the MSE procedure itself is seen stable enough).

Based on these, we propose that RAN2 sends an LS to SA5 noting these observations:
Proposal 1: Send an LS to SA5 stating that only the GNSS velocity and MSE state could potentially be used, stating the observed drawbacks for either method.
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