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1.
Introduction
In this contribution, it is addressed on how the handover based on a configured condition can be performed. 
2.
Discussion 
It is expected that channel conditions in NR changes rapidly considering especially in beamforming system in high frequencies and this is observed by some companies ([1]~[3]). This would put obstacles in UE performing RRC level handover procedures. Compared to LTE handover performance, higher handover performance degradation is also observed in [3]. In order to overcome this degradation, it is necessary to study a mechanism for this.
Observation) It is necessary to overcome the shortcoming of the existing handover procedure in high frequency environment. 
As a way to resolve the above difficulties in NR radio condition, it is suggested to consider handover procedure based on a configured condition. The motivation for the suggested procedure is to reduce the time to taken for transmission of measurement reporting and reception of handover command and handover preparation so that it would be possible to reduce the handover failure caused by not receiving handover command at a proper time. Following figure shows an overall procedures of the suggested handover mechanism. 
Proposal 1 Introduce conditional handover procedure in NR.
The following figure shows the overall procedure of the condition based autonomous handover procedure.

[image: image1.emf]2. Measurement Reports

5. Connect to the target cell

UE Source gNB

Candidate 

gNB Cell1

1. Measurement Control

Candidate 

gNB Cell2

3. HO assistance info

Candidate target: Cell1, Cell2

RSRP threshold

4. Evaluation of the 

condition for the candidate 

cells

HO Preparation


Figure 1. Overall procedure for condition based handover

Preparation stage

The UE is provided with handover assistance information which includes set of candidate cells and conditions (e.g. RSRP) for handover. It would be possible the network prepares the candidate cells and provide the handover assistance information without the measurement report from the UE if the network is able to know the trajectory or location of the UE based on e.g. location reporting. Additionally, the network might determine the set of candidate cells based on the received measurement report. There was a concern on signaling overhead due to earlier triggering threshold. We think measurement reporting could be reduced if an approach similar to blacklisted cells is introduced. In other words, if the UE reports on one cell, the network would prepare the multiple cells which is in proximity of the reported cell and provide the list of cells which are prepared. Then, the UE would not report on the cells even if the condition for measurement reporting is triggered.
The handover assistance information would be cell quality based conditions and the configuration which would be used in a target cell. The information would include configuration for one or more candidate target cells.
Disconnect from source cell and connect to the target cell
If the UE receives handover assistance information, the UE would initiate to evaluate the conditions for the candidate cell list to determine whether to perform handover procedure to one of the candidate cells. If the condition is met, the UE would perform connecting to the prepared target cell. 

For this procedure, it may be argued that since the source gNB might not know the exact timing of UE detaching from the source gNB, there might be some unnecessary downlink transmissions from the network to the UE. We think similar to the approach adopted in eMob could be applied to this procedure. In other words, the target gNB indicates to source gNB that the UE has completed handover successfully so that the source gNB does not transmit to the UE anymore. In addition, it seems to be possible based on the network implementation. That is, if the source gNB does not receive the response for the transmitted data, the source gNB might not transmit the data in downlink considering the handover situation.
We also think that to improve the interruption caused by handover procedure, the enhancement developed in eMob could be used in this handover procedure such as make before break solution. 

Management of configuration
As reserving the resource in one or more candidate target cell is burdensome to the network, it should be possible for the network to manage the configuration efficiently. For instance, based on the timer associated with validity of the handover assistance information, the network and UE discard the configuration associated with the conditional handover. In addition, based on measurement report from the UE, network could configure, modify or discard the configuration. 
Furthermore, if the UE successfully connects to the target cell, the target cell could inform to the source cell to discard the reserved configuration of the other candidate target cell. 
3.
Conclusion
In this contribution, it is addressed on condition based handover procedure and proposed as follows.
Proposal 1 Introduce conditional handover procedure in NR.
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