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Discussion
1 Introduction

In this contribution, we discuss UE mobility state estimation in NR based on MSE and mobility history report in LTE.
2 Discussion
LTE UE is able to estimate its mobility state by using MSE, i.e. count the number of cell re-selection during a given time period. However, the MSE mechanism in LTE doesn’t take into account the cell size so RAN2 pointed out the inaccuracy of the MSE in the HetNet. 
To solve such an inaccuracy of the UE based MSE, the mobility history report has been used in LTE. Whenever serving cell changes, UE stores cell identifier and time spent in the previous cell and reports them to the network upon entering RRC CONNECTED mode. Based on this, eNB is able to estimate UE speed and set parameters to suit the estimated UE speed for each UE in RRC CONNECTED.
Even if the accuracy of the MSE in IDLE is improved in NR, UE speed estimation by gNB will be more accurate because the gNB will have more information that helps in the estimating of UE speed than UE, e.g. details of deployment. Therefore, LTE mobility history report should be re-used in NR to enable gNB to estimate the mobility state of CONNECTED UE.
Proposal 1
Reuse LTE mobility history report to enable gNB to estimate the mobility state of CONNECTED UE.

Even if the legacy mobility history report is used in NR, NR UE still needs to estimate its mobility state by itself at least for IDLE/INACTIVE mode to enable the UE to adjust broadcast configuration, i.e. parameters in SI-block.
For instance, for an IDLE UE in high mobility state, it may need to skip inter-frequency measurement on high frequency band to reduce power consumption while UE in low speed should perform that. Or, it can adjust cell re-selection related parameters based on its mobility state like in LTE.
However, as mentioned above, legacy MSE has some critical drawbacks. Furthermore, in NR, small cell will be widely used on high frequency band than LTE. Therefore, it is obvious that in NR environment the accuracy of the legacy MSE will be even worse than in LTE. So entirely new approach is needed, which is comparable to mobility state estimation by gNB based on the mobility history report. 
Proposal 2
Introduce a whole new MSE mechanism to enable IDLE/INACTIVE UE to estimate its mobility state in consideration of deployment scenario.
The easiest way to take into account the cell size is cell broadcast its weighted factor. Then, UE can calculate the mobility state from sum of weighted factors of previous cells. However, it cannot distinguish between intra-frequency mobility and inter-frequency mobility. That is, even though an UE changes the serving frequency without moving, the weight of the previous cell will be added and the mobility state will be positively biased.
On the other hand, if the weight factor of the previous cell is provided by the next cell, different weighted factor can be applied for different target cell. For example, if UE is moved from inter-frequency and the coverage of the previous cell is overlapped completely with that of current serving cell, the serving cell indicates that the weighted factor of the previous cell is zero as illustrated in Figure 1. 
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Figure 1: Weighted factor of the previous cell
Proposal 3
In NR, IDLE/INACTIVE UE is able to adjust network configuration based on estimated mobility state.
If the mobility history is used in NR, the CONNECTED UE doesn’t need to adjust network configuration received via dedicated signaling in accordance with estimated mobility state. However, CONNECTED UE also needs to keep estimating its mobility state so that it uses the mobility state immediately when entering IDLE mode or INACTIVE state.

Proposal 4
In NR, CONNECTED UE doesn’t adjust network configuration based on estimated mobility state.
3 Conclusion
In this contribution, we discussed UE mobility state estimation in NR and proposed followings:
Proposal 1
Reuse LTE mobility history report to enable gNB to estimate the mobility state of CONNECTED UE.

Proposal 2
Introduce a whole new MSE mechanism to enable IDLE/INACTIVE UE to estimate its mobility state in consideration of deployment scenario.
Proposal 3
In NR, IDLE/INACTIVE UE is able to adjust network configuration based on estimated mobility state.

Proposal 4
In NR, CONNECTED UE doesn’t adjust network configuration based on estimated mobility state.
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