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1. Introduction
As in LTE, NR uses time-to-trigger (TTT) for event-based measurement reporting. In other words, a UE initiates the measurement reporting procedure when the entry condition of a configured event is fulfilled during TTT. Furthermore, it is well known that the mobility performance such as handover failure rate and the number of ping-pong handovers is largely affected by the value of TTT, the speed of a UE, and so on. The simulation results that support this phenomenon can be found in TR 36.839, which studied the mobility enhancements in HetNet [1]. As a result, controlling the value of TTT according to the speed of a UE can be one of the major factors that determine the mobility performance. In this context, we will discuss the following issue in this contribution.
· Needs for speed dependent scaling of TTT and mobility history reporting

2. Discussion
First of all, we briefly review the adaptation schemes of measurement related parameters (e.g., TTT) in LTE.
(1) Speed dependent scaling of TTT
In LTE, the speed dependent scaling of measurement related parameters is defined and performed by a UE according to the following two steps:
· Step 1) Determination of the mobility state of a UE
· Depending on the number of cell reselections (for an IDLE UE) or handovers (for a CONNECTED UE) during a given time period, the mobility state of a UE is classified into one of the normal, medium, and high states [2].
· Step 2) Speed dependent scaling of measurement related parameters
· Once a UE finds that its mobility state is higher than the normal state, it applies speed dependent scaling to measurement related parameters. More specifically, an IDLE UE adjusts the parameters of Qhyst and Treselection and a CONNECTED UE adjusts the parameter of TTT by multiplying an appropriate scaling factor, which is informed by an eNB [3].
The conceptual diagram of this procedure is illustrated in Fig. 1.

[image: image1.emf]Normal 

mobility state

High 

mobility state

Trajectory of UE 1 during T

Trajectory of UE 2 during T

MR (and handover) 

based on default TTT

MR (and handover) based on scaled 

TTT due to the high mobility of UE 2


Figure 1 Speed dependent scaling of TTT
(2) Mobility history reporting
LTE also supports the mobility history reporting mechanism [3]. One of the main purposes of this mechanism is for an eNB to estimate the speed of a UE and to determine an appropriate value of measurement related parameters like TTT. More specifically, this mechanism operates as follows:
· Step 1) The UE reports an indicator of availability of visited cell history.
· Step 2) The eNB may retrieve the visited cell history upon receiving the indication.
· The visited cell history comprises cells visited while the UE was IDLE and CONNECTED.
· The visited cell history comprises time of stay and physical cell IDs of the visited cells.
The conceptual diagram of this mechanism is illustrated in Fig. 2.
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Figure 2 Mobility history reporting
Observation 1: In LTE, the mechanisms for the speed dependent scaling of measurement related parameters and the mobility history reporting are defined to improve the mobility performance.

We then have the following question: are these schemes in LTE also required to be specified in NR?

From the perspective of cell-level mobility with RRC involvement, the baseline handover mechanism of NR and the relevant UE operation are similar to those of LTE. In other words, if a UE satisfies a configured event during TTT, it sends a measurement report and then the handover procedure is initiated by a gNB. Accordingly, it seems reasonable that, in principle, adapting TTT depending on the UE speed and the mobility history can be an efficient way of improving the mobility performance.

However, we are not sure whether these schemes are implemented and used in real networks and well operate as we intended. Especially, we have the following concerns:
· The accuracy of the mobility state estimation performed by a UE can be largely varied depending on many factors such as cell size, the speed and trajectory of a UE, and so on.
· The role of the mobility state estimation performed by a UE is somewhat (not completely) overlapped with that of the mobility history reporting.

Furthermore, we have not investigated the performance of the baseline handover mechanism in NR with respect to handover failure rate and the frequency of ping-pong handover. Besides, the impact of cell deployment scenarios (e.g., HetNet) on the mobility performance has not been studied yet. Without showing the performance gain of adjusting TTT based on the UE speed or the handover type, it may be difficult to justify the necessity of these schemes.

Observation 2: To judge whether the mechanisms for the speed dependent scaling of measurement related parameters and the mobility history reporting are needed in NR, it is first required to investigate the performance of the baseline handover without these mechanisms.

Proposal 1: RAN2 is required to identify the necessity of introducing the mechanisms for the speed dependent scaling of measurement related parameters and the mobility history reporting by studying the following aspects:

· The pros and cons of the existing schemes in LTE
· The performance of the baseline handover
3. Conclusions
Observation 1: In LTE, the mechanisms for the speed dependent scaling of measurement related parameters and the mobility history reporting are defined to improve the mobility performance.
Observation 2: To judge whether the mechanisms for the speed dependent scaling of measurement related parameters and the mobility history reporting are needed in NR, it is first required to investigate the performance of the baseline handover without these mechanisms.
Proposal 1: RAN2 is required to identify the necessity of introducing the mechanisms for the speed dependent scaling of measurement related parameters and the mobility history reporting by studying the following aspects:
· The pros and cons of the existing schemes in LTE
· The performance of the baseline handover
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