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1. Introduction
In the RAN2 #99bis meeting, we discussed various aspects of the RRM measurement in detail and made the following agreements.
	Agreements

1. Measurement configuration can be provided in RRCConnectionReconfiguration and in RRCConnectionResume (or, as highlighted by 3 companies, an equivalent message from network to the UE used to resume the RRC connection from RRC_INACTIVE to RRC_CONNECTED).

…
4. Network can configure the RS type for s-Measure.

FFS   AllowInterruptions

FFS   speed-based TTT scaling (to be discussed after December)

FFS   alternativeTimeToTrigger (to be discussed after December)


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, the size of a cell, 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 or the size of a cell 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 alternative TTT for pre-configured cells
2. Discussion
First of all, we briefly review how the alternative TTT is used in LTE.

When a large number of pico cells are deployed in the coverage of a macro cells, it can happen that a UE performs different types of handovers, that is, M2M (macro-to-macro), M2P (macro-to-pico), P2M (pico-to-macro) and P2P (pico-to-pico) handovers. Although all of these handovers are supported by a common procedure, a set of parameters (e.g., TTT and A3 offset) that are more suitable for each handover can be different.

For example, when a UE moves between two macro cells, a medium value of TTT shows reasonable performance in terms of handover failure rate and the number of ping-pong handovers. On the other hand, if a source cell is a macro cell and a target cell is a pico cell, it is well known that a small value of TTT shows better performance [1]. In order to use a different value of TTT depending on the type of handover, LTE defines the alternative TTT for pre-configured cells, which can be described as follows [2].
· Step 1) The eNB provides the UE with a list of cells to which the alternative TTT, if configured, is applied.
· Step 2) If the UE supports the alternative TTT and the entry condition of a configured event is satisfied for a cell that belongs to the list provided by the eNB, the UE uses the alternative TTT, which is different from the normal TTT, to trigger the measurement reporting procedure.
The conceptual diagram of this operation is illustrated in Fig. 3.
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Figure 1 Alternative TTT for pre-configured cells
The following descriptions from 36.331 show how the operation using the alternative TTT is specified in LTE.

	5.5.4
Measurement report triggering

5.5.4.1
General

If security has been activated successfully, the UE shall:

1>
for each measId included in the measIdList within VarMeasConfig: …
3>
if the corresponding measObject concerns E-UTRA: …
4>
if the corresponding reportConfig includes alternativeTimeToTrigger and if the UE supports alternativeTimeToTrigger:

5>
use the value of alternativeTimeToTrigger as the time to trigger instead of the value of timeToTrigger in the corresponding reportConfig for cells included in the altTTT-CellsToAddModList of the corresponding measObject;


	MeasObjectEUTRA field descriptions

	altTTT-CellsToAddModList
List of cells to add/ modify in the cell list for which the alternative time to trigger specified by alternativeTimeToTrigger in reportConfigEUTRA, if configured, applies.

	altTTT-CellsToRemoveList
List of cells to remove from the list of cells for alternative time to trigger.


	ReportConfigEUTRA field descriptions

	alternativeTimeToTrigger
Indicates the time to trigger applicable for cells specified in altTTT-CellsToAddModList of the associated measurement object, if configured


Observation 1: In LTE, the alternative TTT can be applied when a cell that satisfies the entry condition of an event belongs to a list of configured cells. The main purpose of this operation is to adjust TTT depending on a target cell for handover.

We then have the following question: is the alternative TTT also required to be specified in NR?

In NR, a wide range of operating frequencies including below 6 GHz and above 6 GHz are supported. As the operating frequency becomes higher, it is more plausible that cell size becomes smaller so that a lot of cells will be densely deployed in a network. Furthermore, even if two different cells are deployed in the same frequency, the coverage of each cell can be largely different depending on deployment scenarios, for example, the number of TRPs in a cell. Fig. 2 shows an example where one cell consists of a single TRP while another cell consists of a number of TRPs. Such a deployment scenario can be considered to be the same situation where the necessity of the alternative TTT is raised during the HetNet discussion in LTE Rel-12. In this context, it seems reasonable that, in principle, adapting TTT depending on cell size or cell type can be an efficient way of improving the mobility performance.
Observation 2: The usefulness of the alternative TTT largely depends on how cells in NR will be different from each other in terms of coverage area.
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Figure 1 Different cell sizes depending on the number of TRPs in a cell
However, RAN2 has not discussed the methodology for evaluating the mobility performance in NR. Furthermore, the impact of cell deployment scenarios (e.g., one big cell with many TRPs) on the mobility performance has not been studied yet. Without showing the performance gain of the alternative TTT, it may be difficult to justify the necessity of this scheme. As a result, we think that the discussion on whether to specify the alternative TTT in NR should be done in parallel with the discussion on the mobility performance evaluation.
Proposal 1: RAN2 should discuss whether to specify the alternative TTT in NR in parallel with the discussion on the mobility performance evaluation.
3. Conclusions
Observation 1: In LTE, the alternative TTT can be applied when a cell that satisfies the entry condition of an event belongs to a list of configured cells. The main purpose of this operation is to adjust TTT depending on a target cell for handover.
Observation 2: The usefulness of the alternative TTT largely depends on how cells in NR will be different from each other in terms of coverage area.
Proposal 1: RAN2 should discuss whether to specify the alternative TTT in NR in parallel with the discussion on the mobility performance evaluation.
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