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1 Introduction
In RAN2#103bis meeting contributions on scaling of cell reselection parameters based on mobility were submitted, but not treated [1, 2]. In this contribution this topic is discussed further. 
2 Discussion
During the RAN2#102 meeting in Busan, it was agreed to support mobility state estimation and mobility state based scaling of cell reselection parameters, similar as in EUTRAN:
Agreement:

1 
Reuse the LTE mechanism of MSE (i.e. adjust Qhyst and Treselection for cell reselection) for both RRC_IDLE and inactive state.


Note: it doesn’t exclude any enhancement based on R15 method and also other different method for MSE in future releases.

It was the general opinion that we should not bring in enhancements as part of the Rel-15 feature but standardize the existing LTE mechanisms. It was also a general opinion that enhancements related to mobility state based scaling can be revisited during Rel-16. Based on this, we propose to not include Mobility Speed Estimation (MSE) related enhancements in Rel-15 and study them in detail as part of Rel-16 WI on mobility enhancements.

Proposal 1: MSE related enhancements are studied as part of the Rel-16 SI on mobility enhancements.

Companies have proposed MSE enhancement because MSE and Mobility Speed (MS) based scaling of reselection parameters can potentially help in some scenario, however they can also have pitfalls and flaws. For example, MSE is sensitive to cell sizes, inter-frequency based reselections, UE mobility pattern, etc:
Observation 1: MSE used in LTE is prone to errors due to different cell sizes, UE mobility pattern and intra / inter-frequency cell reselections.

Different solutions are proposed to resolve these problems. However, we would first like to identify the actual problem and then try to resolve the problem. The problem that MSE and MS based scaling solve is the avoidance of too late cell reselection or too late handover. For example in the case of high speed trains too late handover/reselection can be a problem. When the UE moves at high speed the speed based scaling helps to reduce the time before which the UE either sends the measurement report or performs the cell reselection. The speed of the UE is reflected in the measured RRM quality i.e., the measurement quantity (RSRP) will either improve or degrade drastically. Therefore, in such case one may assume that the radio quality changes proportionally with the UE speed and hence speed based scaling is useful.

Observation 2: The MSE and MS based scaling helps to reduce the time before which the UE either sends the measurement report or performs the cell reselection in scenarios when the UE moves at high speed.
Observation 3: The radio measurement quality can change rapidly when the UE speed is high.

However the radio measurement quality also changes rapidly in scenarios with sudden severe shadowing i.e., when the UE turns a corner (e.g. LOS <-> NLOS transitions) and hence is no longer in line of sight with the base station. This phenomenon is expected to occur more severely and frequently in mmW bands. Although the UE is not moving at high speed, the radio quality degrades very fast and in such scenarios also the scaling of handover and reselection parameters is useful. This problem is similar to the high speed UE problem in the sense that the radio quality changes very rapidly:
Observation 4: There can be scenarios where the radio quality changes rapidly but the UE is not moving at high speeds. In such scenarios it is beneficial to have scaling of handover/reselection parameters.

RAN2 is requested to study these ‘radio measurement quality speed’ based MSE and scaling of handover/reselection parameters as part of Rel-16 study item on mobility enhancements.

3 Summary

In this contribution, the following observations are made: 

Observation 1: MSE used in LTE is prone to errors due to different cell sizes, UE mobility pattern and intra / inter-frequency cell reselections.

Observation 2: The MSE and MS based scaling helps to reduce the time before which the UE either sends the measurement report or performs the cell reselection in scenarios when the UE moves at high speed.
Observation 3: The radio measurement quality can change rapidly when the UE speed is high.

Observation 4: There can be scenarios where the radio quality changes rapidly but the UE is not moving at high speeds. In such scenarios it is beneficial to have scaling of handover/reselection parameters.

In this contribution, the following proposals is made: 

Proposal 1: MSE related enhancements are studied as part of the Rel-16 SI on mobility enhancements.
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