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Introduction
In the last meeting, the following agreements were reached for Intra-NR-RAT Mobility with RRC involvements – measurement related aspects [1]:
Agreement:
1	Support reporting of individual beam measurement i.e. that network can configure the UE to report the N best beams. Actual beam result may be reported (as in LTE)
FFS whether it will be possible to report 'beam' based on idle RS (RAN1 issue)


The following agreements were reached for Intra-NR-RAT Mobility with RRC involvement – single connected handover [1]:
Agreements:
1	1	Access information (e.g. RACH configuration) for the target cell is provided in the HO command to enable the UE to access the cell without reading system information. Access information may include beam specific information (if any).


In this document, we discuss an intra-NR inter-cell handover procedure that allows the target cell to leverage beam information for access from the UE’s measurement report. This procedure applies to SA and NSA.
Discussion
Based on the agreements of the last meeting, the serving cell can configure the UE to report the best N beam measurements in the measurement report. This allows the serving cell to make more informed handover decisions.
The agreements further allow the target cell to include beam-specific information into the access information. This enables the target cell to restrict the UE’s random access to those beams that are relevant for the UE, which reduces usage of random access resources.
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Figure 1: Intra-NR inter-cell handover using beam information from the UE’s measurement report for access 

The following issue arises: The target can only include beam-specific information for UE-access if it knows the UE’s relevant beams.
Observation 1: The target cell can only include beam-specific information for UE-access if it knows the UE’s relevant beams. 
To furnish the target cell with information on the UE’s relevant beams, the UE should include logical beam Ids to the beam measurements it sends in the measurement report to the source cell. The source cell should further forward the logical beam Ids with the beam measurements to the target cell in the Handover Request message (Figure 1). The logical beam Id may include information on antenna port Id and analog beam Id, for instance.
Proposal 1: The UE should include logical beam ids into the beam measurements it sends in the measurement report to the source cell.
Proposal 2: The source cell should forward logical beam ids with the beam measurements to the target cell in the Handover Request message.
In this manner, the target cell is informed about the UE’s relevant beams, and it can select and include UE-relevant beam information into the access information.
This beam-aware handover procedure introduces a second issue: In case the source cell decides to pre-emptively prepare the target cell and execute handover at a later stage (e.g. after further measurement reports), the beam-related info contained in the access information will be outdated. This may lead to handover failure since the UE tries to access the target cell by using outdated beams.
Note that pre-emptive handover preparation may especially be of benefit for multi-beam scenarios in HF bands since it can avoid handover failures in presence of rapid shadowing.   
Observation 2: In case the source cell pre-emptively prepares the target cell and executes handover at a later stage, the beam-related info contained in the access information will be outdated, which may potentially lead to handover failure.
To overcome this issue, the source cell should include an indicator in the Handover Request message, which specifies if handover execution has been planned to occur right away or on a later stage. The indicator may specify if handover preparation is pre-emptive. The indicator may potentially include a time estimate for the potential latency of handover execution. Based on this indicator information, the target cell can decide on the extent beam-specific information should be included into the access info (Figure 1).
Proposal 3: During handover preparation, the source cell should include an indicator to the target cell that specifies immediate or delayed handover execution.
For proposals 2 and 3, RAN-3 needs to allocate new IEs for inter-cell messages.
[bookmark: _GoBack]Proposal 4: An LS to RAN3 should include information on beam information and HO execution indicator to be carried in the Handover Request message.

Conclusion
In this document, we discussed an intra-NR inter-cell handover procedure that allows the target cell to leverage beam information for access that is obtained from the UE’s measurement report. NR should consider the following aspects:
Proposal 1: The UE should include logical beam ids into the beam measurements it sends in the measurement report to the source cell.
Proposal 2: The source cell should forward logical beam ids with the beam measurements to the target cell in the Handover Request message.
Proposal 3: During handover preparation, the source cell should include an indicator to the target cell that specifies immediate or delayed handover execution.
Proposal 4: An LS to RAN3 should include information on beam information and HO execution indicator to be carried in the Handover Request message.
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