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1 Introduction
In the last RAN2 meeting, mobility related issues were discussed and the following agreements were reached.
Agreements for connected active

1: 
RRM measurement for cell level mobility should be performed based on a common framework regardless of network beam configurations (e.g., number of beams) and the UE beam configuration.

FFS: Which beams the UE selects from the detected beams in order to derive a cell level quality. Options to be studied: 


a/ best beam, 


b/ N best beams, 


c/ all detected beams


d/ beams above a threshold.


Other options are not precluded
Agreements

1
At least events like LTE A1-A6 and periodic will be supported for NR (modification to the events may be considered)

FFS other events may be studied

2
Measurement report will contain cell measurements

FFS whether the measurement report contains beams measurements
In this contribution, we discuss the benefits of UE reporting beams measurements results and give our proposals.
2 Discussion
As discussed in the last RAN2 meeting, UE can derive the cell quality by the following ways:


a/ best beam, 


b/ N best beams, 


c/ all detected beams, 

d/ beams above a threshold

In LTE, if more than one TRPs are deployed, a single beam based solution, the same reference signal may be transmitted using one or multiple TRPs. If two or more TRPs share the same reference signals, from UE perspective they would be seen as one; UE measures and detects reference signals and derives cell quality. When UE reports the measurements on the reference signals the network determines the target cell for handover.
However, in multi-beam based operation, a single cell may have multiple beams which need to be identifiable by UE for mobility purposes. UE would detect the reference signals from the different beams. Based on the above-mentioned cell quality derived method, the neighbor cell with the best quality may not be the right cell for handover. Some examples are descripted as following. 
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Figure1: Ping-pong handover caused by improper target cell
As shown as Figure1, when a UE moves to location A, UE detects both of neighbor cell 1 and neighbor cell 2 have met the pre-configured measurement report event and report the cell results to sourcegNB. The sourcegNB may handover the UE to neighbor cell 2. However, if UE keeps moving to location B, UE is out of coverage of neighbor cell 2 and has to perform second handover procedure again. If UE is handed over to neighbor cell 1, then the second handover procedure can be avoided when UE moves to location B.
Observation 1: Redundant handover may occur if only cell quality is taken into account during handover evaluation.
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Figure 2: handover delay caused by beam sweeping

In Figure 2, UE moves to location A and is handed over to the target cell. UE initiates MSG1 to the gNB. The target gNB has no knowledge about UE location and will perform beam sweeping when sending MSG2. At the worst case, UE detects the best DL TX beam after beam sweeping period, as shown as in Figure 2. Therefore, additional handover delay will be introduced.
If the DL TX beam information could be reported to network, the target gNB will have prior-knowledge about the best DL TX beam detected by the UE and form the right DL TX beam to the UE. This method decreases the handover delay.
Observation 2: Handover delay could be increased due to DL TX beam sweeping.
Based on the above analysis, it is observed that the beams results of neighbor cell along with the cell results can assist the source gNB to select a proper target cell and assist the target cell to perform the right formed-beam to the UE.It can be further discussed what beam information, (e.g. beam ID, beam RSRP) and which beam (e.g. the best N beams or the beams above the configured threshold) should be reported.
Proposal 1: Beam information should be reported to the source gNB along with cell measurement results. 
Proposal 2: It can be further discussed what beam information, (e.g. beam ID, beam RSRP) and which beam (e.g. the best N beams or the beams above the configured threshold) should be reported along with cell measurement results.
Proposal 3: Source gNB provides the beam information to target gNB in handover request message over Xn interface.
Target gNB receives the cell and beam information contained in handover request message from the source gNB, and determines the target cell and beams in the target cell based on related information, e.g. cell/beam quality, cell/beam load situation, etc. Optionally, the target gNBcould feed back the target cell and beams information in handover response message to the source gNB and further provide to UE, which can help the UE to identify the right DL TX beam and decrease the delay to receiving DL message.
Proposal 4: Optionally, the target gNB feeds back the beams information of the target cellin handover response message to the source gNB.
Proposal 5: Optionally, the source gNB provides the beams information of the target cellto UE.
3 Conclusion
Observation 1: Redundant handover may occur if only cell quality is taken into account during handover evaluation.

Observation 2: Handover delay could be increased due to DL TX beam sweeping.
Proposal 1: Beam information should be reported to the source gNB along with cell measurement results. 
Proposal 2: It can be further discussed what beam information, (e.g. beam ID, beam RSRP) and which beam (e.g. the best N beams or the beams above the configured threshold) should be reported along with cell measurement results.

Proposal 3: Source gNB provides the beam information to target gNB in handover request message over Xn interface.

Proposal 4: Optionally, the target gNB feeds back the beams information of the target cell in handover response message to the source gNB.

Proposal 5: Optionally, the source gNB provides the beams information of the target cell to UE.
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