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1
Introduction

In this document, we consider possible schemes for UE mobility in "active state" (connected to RAN with active data transmissionin order to address the challenges discussed in [1].
2
Discussion
2.1
Mobility in NR "active state"
For LTE UEs in RRC_CONNECTED, the term "mobility" refers to handover, i.e. change of PCell. Every time the UE is moving out of the coverage of the PCell, it is necessary to do a RRC connection reconfiguration to change to another PCell and move RRC signalling there and provide the UE with an identifier allocated by the target cell. If the target cell is controlled by a different eNB, there is also the need to move the CN connection for the UE from the source to the target eNB.

For NR cell definition, it may contain a group of TRPs, as discussed in [2]. For a UE in active state when moving in NR cell, it will be configured a UE ID and multi-TRP operation might be used as shown in Figure 1. The UE physically moves between the shaded TRPs, but because they are seen in RRC as a single "cell”, this is transparent to layer 3 and no handover or similar procedure is needed.
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Figure 1  TRPs coordinating to appear as one "cell"
Notice in Figure 1 the change of involved TRPs when the UE moves, even though this change is not visible to layer 3.  The "cell” area contains a group of TRPs, and one or multiple TRPs can serve the UE for UL/DL. As the UE is moving, the serving TRP(s) in the "cell" area will change dynamically TRPs in the "cell” area could join or leave the "cell” possibly transparently to the UE.
When the UE is moving towards the edge of an area with coordinated TRPs, say "cell" A, towards an area covered with another set of TRPs, say "cell" B, there will be the need at some point to switch transmissions between the two "cells", and possibly also change the UE ID which is valid in one "cell" area (at least, to confirm that the UE will have an ID valid in the new "cell" area). If the UE establishes the transmission with "cell" B at a time where it has become challenging to maintain the transmission to "cell" A, there is a significant risk of failure.
However, as the "cells" consist in multiple TRPs potentially covering a wide area, there may be the possibility to have significant overlap between "cells", e.g. by having some TRPs at the border of the two "cells" capable of participating in both cells. In such a scenario, the RRC connection of the UE could be moved to "cell" B while still in "cell" A, to allow handover without service interruption. Scheduling in the overlap area needs to be careful designed to allow smooth handover. 
Proposal 1: Consider the use of overlapping (multi-TRP) "cells" in order to allow handovers while in very good radio conditions towards both the source and the target "cell".
2.2
Selection of TRPs within a "cell"
When the UE is moving within one (multi-TRPs) "cell", there is the need to select the most appropriate set of TRP(s).  Traditionally, to select TRPs, LTE is using DL measurements from the UE which are filtered based on network configuration and reported to the network after an event is triggered. This method could allow accurate information for the selection of TRPs for DL transmissions. However, it involves significant UE measurements and extra signalling and there is a difficult trade off between measurements/signalling and efficiency/reliability.
As the UE is active, there are uplink data transmission and possibly some kind of SRS. Since the UE has a unique identity in the whole "cell", there should be the possibility for neighbour TRPs to detect the UE and evaluate the quality of UL transmissions, which can allow the network to select the proper set of TRPs.  See Figure 2.
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Figure 2  Use of UL reference signals for TRP selection
For TDD, this could be fully sufficient while for FDD, some link imbalance would need to be considered. In this case some additional information DL measurements could still be needed but they may not need to take the form of RRC signalling. Still, at least for LoS scenarios, comparing TRPs to each other based on UL measurements would not be a problem, i.e. link imbalance would affect the absolute signal strength measured, but it should not change which TRPs receive the best signal.
In addition, it may be possible for the network to accurately determine UE position at any time based on network side analysis of the uplink signals, allow predicting UE mobility and anticipate the TRPs to be used in the future.
Proposal 2: Consider the use of uplink measurements, possibly as the primary tool both for intra- (multi-TRP) "cell" mobility (TRP selection) and for inter- (multi-TRP) "cell" mobility.
In the case of inter- (multi-TRP) "cell" mobility, if some overlap between cells is possible, the UE can also be measured by TRPs shared with a neighbour "cell" to support mobility. Even without any detection of the UE from the target cell, knowledge of UE position and speed in the source cell could be sufficient to make accurate decision to move the RRC connection to the target.
In some cases, it may not be possible to have overlap between neighbour "cells", e.g. in case of "cells" from different network vendors.  For these cases it could still be possible to use UL measurements to assist mobility, but the level of coordination could be different and it should be studied as a separate case.
Proposal 3: Consider as a second step the optimization of mobility between non-overlapping (multi-TRP) "cells".
3
Conclusion
This document proposes:
Proposal 1: Consider the use of overlapping (multi-TRP) "cells" in order to allow handovers while in very good radio conditions towards both the source and the target "cell".

Proposal 2: Consider the use of uplink measurements, possibly as the primary tool both for intra- (multi-TRP) "cell" mobility (TRP selection) and for inter- (multi-TRP) "cell" mobility.

Proposal 3: Consider as a second step the optimization of mobility between non-overlapping (multi-TRP) "cells".
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