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1
Introduction

At RAN2#95 meeting, some agreements are achieved on mobility-related measurements. Detailed conclusions are listed in below. 
Agreements:

RAN2 will study mobility in connected active state based on UL signals. Study should at least consider power consumption, network internal signalling aspects, scalability, mobility performance, etc.
In this document, we will mainly focus on the mobility scheme of UL based measurement for UE in active state in NR.
2
Discussion
2.1 "Intra-cell" mobility
According to the agreement in RAN1#86, it was agreed that NR cell corresponds one or multiple TRP(s). In this section, intra-cell mobility means UE is moving in the NR cell which contains multiple TRPs.
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Figure 1  TRPs coordinating to appear as one "cell"
There is the need for NR to select the most appropriate serving set of TRP(s) to serve the UE for UL/DL data transmission during mobility in the NR cell. TRPs could become serving TRP dynamically. The change of TRPs is transparent to the UE in layer 3 and no handover or similar procedure is needed, because they are seen in RRC as a single “NR cell”.
In dense deployment scenarios, using DL measurements for TRP selection would have significant impact on the UE with frequent measurements and measurement reports and measurement control will result in a significant of signalling. If the measurements and reports are not frequent enough, this may lead to higher HOF rate with interruption of data transmission [1]. There is a trade off between measurement overhead and mobility performance. 
In such a scenario, using UL measurements  for the selection of the serving TRPs would allow ensuring mobility performance with less signalling impact, i.e. TRPs could be activated earlier without extra signalling.
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Figure 2 Use of UL reference signals for TRP selection

For UE in active state, UL measurement can be done by some specific UL signal, such as UL tracking signal or SRS, which is being discussed by RAN1. 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, as showed in the Figure 2 above. For TDD, this could be fully sufficient, while for FDD, some link imbalance would need to be considered.
Observation 1: UL measurement is useful for mobility without RRC involvement, e.g. to avoid the burden of frequent UE measurements/reports in dense network areas or in case of high mobility.
In addition, it may be possible for the network to accurately locate UE position at any time based on network side detection of the uplink signals, and allow predicting UE mobility and anticipate the TRPs to be used in the future. 
Observation 2: UL measurement in active state can be used for network to track the UE position.
2.2 Inter-cell mobility
Inter cell mobility procedure for active state has 2 main steps: decision and execution. Decision is based on measurement result, triggering criterion and resource allocation information. Execution involves RRC connection reconfiguration, path switch and context release. In legacy LTE, the UE measures the DL reference signals from all the potential neighbouring cells and a measureent report to the network may be triggered accordingly. Then, the network prepares resources and triggers the execution. 
When using UL based mobility, UL tracking signal or SRS from UE is received by different network nodes, measurement and trigger are done by the network. Figure 3 below illustrates a possible inter-cell handover procedure based on UL measurement. . 
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Figure 3 Handover procedure based on UL signal
There is some inter-node signalling, which could be similar to what is used in the legacy LTE procedure for uplink based positioning. This procedure can reduce the need for the UE to measure neighbour cells which is useful useful from a UE energy consumption viewpoint. 
Observation 3: UL measurement for inter-cell mobility in NR can reduce signalling on the air interface. 
:

Proposal 1: UL measurement can be used for intra-cell and inter-cell mobility in NR.

Proposal 2: The Text Proposal below about UL measurement based mobility for Intra NR is captured in the TR.
-------------------------------------------------Beginning of text proposal---------------------------------------------------------------
10
Mobility
Editor’s note: intended to capture both tight interworking and standalone aspects.
10.1
Intra NR
Editor’s note: intended to capture the agreements on intra-NR mobility in all possible UE states.
The mobility scenarios in Intra NR are classified into the following cases:

-
Intra-cell mobility in NR, i.e. without RRC signalling.

-
Inter-cell mobility in NR, i.e. with RRC signalling.
The decision for Intra NR mobility can rely on UL measurements performed in the network.
10.1.1
Intra-cell mobility in NR / Mobility without RRC signalling
In active state, when the UE moves across TRPs within the NR cell, the network may perform measurements based on some uplink reference signals sent by the UE to select the most appropriate serving TRP(s) to serve the UE for UL/DL data transmission. The change of TRP is transparent to the UE at RRC layer and no handover or similar procedure is needed on the air interface is for intra-cell mobility in NR.
10.1.2
Inter-cell mobility in NR / Mobility with RRC signalling
In active state, when the UE moves across NR cells, uplink reference signals sent by the UE will be received and measured by nodes from different cells. A handover can be initiated by the network according to the UL measurement results from different cells, which involves a layer 3 reconfiguration to the UE.
---------------------------------------------------------End of text proposal---------------------------------------------------------------
3
Conclusion
This document discusses mobility in active state and makes the following observations and proposals:
Observation 1: UL measurement is useful for mobility without RRC involvement, e.g. to avoid the burden of frequent UE measurements/reports in dense network areas or in case of high mobility.

Observation 2: UL signals in active state can be used for network to track the UE position.
Observation 3: UL measurement for inter-cell mobility in NR can reduce signalling on the air interface.

Proposal 1: UL measurement can be used for intra-cell and inter-cell mobility in NR.

Proposal 2: The Text Proposal above about UL measurement based mobility for Intra NR is captured in the TR.
4
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