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Introduction
At the initial stage of the RRM measurement discussion in RAN2, we agreed that the LTE framework such as measurement object and reporting configuration will be reused as a baseline in NR. Moreover, we also agreed that both event-triggered measurement reporting and periodic measurement reporting will be supported in NR. These agreements are captured as follows.

	RAN2 #96: Agreements for connected active
1. The scope of the RRM measurement should mainly be to facilitate the RRC driven ‘cell’ level mobility.
…
3. The RRM measurement framework (measurement object, measurement id, reporting config) in LTE as a baseline in NR.



	RAN2 #96: Agreements
1. At least events like LTE A1-A6 and periodic will be supported for NR (modification to the events many be considered).



Although the use of TTT (time-to-trigger) for event-triggered measurement reporting is not explicitly mentioned in the agreements, it can be assumed that a UE will initiate 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 and the speed of a UE. 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.
· Speed dependent scaling of measurement related parameters (i.e., TTT) for a CONNECTED UE in NR
Discussion
First of all, we briefly review how a UE performs the speed dependent scaling of measurement related parameters in LTE. This procedure mainly consists of 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.




Figure 1 Speed dependent scaling of TTT for a CONNECTED UE
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 the gNB. In this context, if NR adopts the speed dependent scaling of measurement related parameters, we think that the framework defined in LTE (e.g., how to define the mobility state of a UE and how to adjust measurement related parameters) can be reused as a baseline.

Proposal 1: The speed dependent scaling of measurement related parameters in LTE can be reused as a baseline in NR. The details should be discussed further.

It should be noted that NR supports multiple beams within a single cell and they are managed by the L1/L2 beam management procedures, which are being discussed in RAN1. Since beam-level mobility (i.e., beam switching) can be caused by the mobility of a UE and its frequency can depend on the speed of the UE, the following question can be raised:
· Can the frequency of beam switching be used for determining the mobility state of a UE?

For this question, we have the following views. First of all, a serving beam can be changed due to not only the mobility of a UE but also other factors such as moving obstacles around the UE and the scheduling policy of a gNB. Accordingly, it is difficult to say that the UE’s mobility is the most dominant factor that causes beam switching. This situation is illustrated in Fig. 2(a).

Furthermore, beam-level mobility is managed by a serving gNB. If the gNB wants to adjust the value of TTT due to the high mobility of a UE that is judged by the frequency of beam switching, it can directly reconfigure TTT by sending the RRC message. It means that the UE does not need to perform the scaling of TTT by itself. This situation is illustrated in Fig. 2(b).



Figure 2 Examples of beam switching situations

Proposal 2: Beam level mobility (i.e., beam switching) based on L1/L2 beam management shall not be considered for determining the mobility state of a CONNECTED UE.
Conclusions
Proposal 1: The speed dependent scaling of measurement related parameters in LTE can be reused as a baseline in NR. The details should be discussed further.
Proposal 2: Beam level mobility (i.e., beam switching) based on L1/L2 beam management shall not be considered for determining the mobility state of a CONNECTED UE.
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