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1. Introduction 
The study on NR [1] was discussed for the first time in the last RAN2 meeting. This included some initial discussion on mobility [2].
In this paper we provide some views on what needs to be considered.

2. Discussion

As we know, one of the major contributors to UE power consumption is the need to perform measurements to support mobility. As we also know, one of the major contributors to handover failure is the need to do signalling in preparation (e.g. measurement control/report, handover/reconfiguration, and so on). 
It has been suggested to consider two levels of mobility (i.e. cell level and beam level) for NR. Beam level management is the selection of an appropriate TRP at L1, while cell level management refers to the handover or cell reselection performed at RRC layer.

In LTE, a similar concept applies. The TRP is selected at L1 based on CSI-RS feedback from the UE, while handover is performed based on RRC measurements reported by the UE. Significantly, both beam and cell level management is performed in LTE based on measurement reported by the UE.

One of the biggest issues with today’s mobile devices is battery life. With NR, we have an opportunity to minimise the burden on devices by considering what functions can be performed in the network rather than the device. 

Proposal 1: As a general principle, we should always try to minimise the burden on the UE if it is possible to perform functions in the network, because UE battery life impact must be minimised.

To support beamforming, and TRP switching, we believe that it is necessary for the network to perform measurements on the UE uplink signal in order to determine beam direction, as well as enabling TRP switching (or “active set” addition/removal) as fast as possible and reducing the handover failure rate due to handover preparation signalling (e.g. sending handover command to a UE in deteriorating radio link quality). 

As such, we should consider carefully how to perform as much as possible of the mobility management based on network measurements on the UE uplink signal, rather than the traditional method of UE measurement reporting.
Proposal 2: Mobility should be based as much as possible on measurements of UE uplink signal at the network.
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Figure 1: As a UE moves in UDN, the surrounding TRPs are monitoring and periodically measuring a UE’s uplink channels. From [3].
In [3] and as shown in figure 1 above (also from [3]) it has been proposed that the TRP set used for the “logical” cell shall be selected by L1 based on the uplink measurement. This goes some way to providing a fast and robust mobility approach, while minimising the need for any UE measurement and reporting at L1.  

We expect that one “cell” in NR will consist of multiple TRPs or distributed units (access node), served by a controlling node. We propose that not only the access node selection at L1 (or “beam level”) mobility is performed based on uplink signal measurement, but we should also study the possibility to perform mobility across different controlling node boundaries at cell level too - including inter-frequency and inter-RAT (e.g. from LTE) as well as mobility across different registration/tracking areas and between relay nodes. 
The burden on the UE for performing measurements and reporting should be minimised by basing mobility decisions at the network on measurements taken by the network, and handover or selection between different network nodes should be transparent as much as possible to the UE – so any handover related signalling should also be minimised.

Proposal 3: Study to what extent both beam (or L1/access node) level and cell (or RRC/controlling node) level mobility can be based on measurements of UE uplink signal at the network, and aim to make network node and relay node selection transparent to UE as much as possible.
3. Conclusion
Proposal 1: As a general principle, we should always try to minimise the burden on the UE if it is possible to perform functions in the network, because UE battery life impact must be minimised.

Proposal 2: Mobility should be based as much as possible on measurements of UE uplink signal at the network.
Proposal 3: Study to what extent both beam (or L1/access node) level and cell (or RRC/controlling node) level mobility can be based on measurements of UE uplink signal at the network, and aim to make network node and relay node selection transparent to UE as much as possible.
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