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1 Introduction

In [1], a WF on NR RRM was agreed. In this contribution, we provide some further views on mobility in NR.
2 Discussion

2.1 RRC states and mobility procedures

In IDLE, cell-level mobility is supported based on DL cell-level measurements (e.g., RSRP for each cell), which could be performed, e.g., on synchronization signal (e.g., NR-PSS, NR-SSS), RS for demodulating broadcast channel, RS for mobility, etc. It has also been agreed earlier in RAN1 that in IDLE the UE is camping on the best cell.

For cell-level mobility, the UE has to perform at least:

· Cell selection

· Cell selection refers to initial detection of an NR cell during cell selection procedure (i.e., the UE is not yet camped on a cell), e.g. at power on. To select a cell, the UE has to perform measurements and evaluate whether the cell is suitable for being selected.

· Cell reselection

In CONNECTED, at least non-UE-specific DL signals can be used for CONNECTED mode RRM measurement, however, it has not been yet concluded which of cell-specific, beam-specific signals, or a combination of the two will be used, but at least one of the cell-level and beam-level measurement quantities are to be reported where the cell-level measurement quantities could also be based on beam-specific signals.
In the new RRC state, RRC_INACTIVE, the UE and at least one gNB should keep the AS context information, and the UE location can be known at the RAN based area level where that area (determined by the network) may be a single cell or more than one cell. Unless the new state is considered as a temporary transition state, the UE should be able to stay in this state for some time, so, considering also that the UE location may still be not known at the cell level, this means that at least cell-level mobility is likely to be applicable in this state.
· Proposal 1: RAN4 requirements for cell selection and cell reselection are needed at least for IDLE case and possibly also for the new RRC_INACTIVE state.
· Observation 1: For CONNECTED mode, relying on using beamformed measurements for mobility, the requirements need to account for beamforming and a new approach may be needed. 

· Observation 2: For IDLE, where cell-level mobility is supported, LTE-like requirements may be used as a starting point.

2.2 UE speed and beam selection

UE speed is one of the mobility factors. With a higher speed, the best cell is likely to change more frequently, which will also depend on the cell size. However, the best beam is likely to change even more frequently, especially with narrow beams, unless the UE is moving along the best beam direction which is not realistic in a generic scenario or the beam configuration is dynamically adapted to follow the UE movement which is most likely infeasible, at least in populated networks.
Not only the best beam is likely to change more frequently, but also the set of best neighbor beams may be more dynamic than the set of neighbor cells in LTE. Therefore, in order to be able to identify the correct best beam, the UE may need to monitor over a larger set of beams. In addition, if the UE has to be associated with the best beam, then one may also expect an increased probability of ping-pong-like effects for beams compared to similar cell-level effects in LTE. It is also worth noting that it may be difficult for the network to dynamically provide accurate neighbor beam lists.
· Observation 3: Accurate and fast mobility measurements are crucial for NR.
· Observation 4: If beam-based mobility based on non-UE specific signals is introduced (for CONNECTED state), the requirements need to be specified with care to ensure reasonable performance, especially for UEs with a higher speed.
· Observation 5: Mobility-related requirements need to be specified under the assumption that no neighbor beam list is provided.

Yet another aspect is that a UE may change beams but not the cell, and at the same time the UE may be performing one or more cell-specific measurements which ideally should not be impacted by the beam change. However, the UE may also be performing beam-specific measurements which may be impacted by the beam change.
2.3 Inter-RAT mobility
Inter-RAT handover operation between NR and LTE has been agreed in other RAN groups.
· Proposal 2: Mobility requirements with inter-RAT mobility between NR and at least LTE need to be specified by RAN4, to support the agreed NR-based network architectures.
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