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Introduction
In this paper, we provide a timeline for NR handover in NSA operation. The handover timeline would start from RRC reconfiguration and end with availability of first PRACH occasion in the new cell. 
Discussion
From UE perspective, the underlying operation that need to be run during a handover are shown in Figure 1.
When the UE receives a RRC message implying handover the UE shall be ready to start the transmission of the new uplink PRACH channel within Dhandover seconds from the end of the last TTI containing the RRC command when UE is configured with normal handover.  
Dhandover equals the maximum RRC procedure delay to be defined in TS 38.331 plus the interruption time stated in section 2.1 below.


Figure 1: HO procedure from UE perspective. Note1: The RRC configuration done is that point if HO command is over LTE PCell. If HO command is over PSCell, then RRC done would be after PRACH done. 
   


Interruptions

The interruption time in NR handover will depend on the SSB periodicity in target cell. The UE needs SSB to run search, frequency/time correction loops, SFN acquisition etc. In the following we assume a SSB periodicity of X ms.
Proposal 1: For a normal NR PSCell handover, the interruption time for NR cell shall be less than
Tinterrupt = Tprocessing + Tsearch +Tloops+ TSFN + TIU
Tprocessing is the processing time required by UE SW stack. This number can be up to 20 ms 
Tsearch is the time required to search the target cell when it is not known at the time when the handover command is received. If the signal quality is sufficient for cell detection during first attempt, then this will be up to X ms for sub6 and n*X ms for mmWave, where n is the number of UE Rx beams.  It will be 0ms in case of a known cell.
TSFN is the time required to decode SFN of the target cell. This can be up to X ms
Tloops is the time required to run frequency time refinement loops to get timing accuracy to level required by UE uplink transmission.  This time can be up to X ms
TIU is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell.  
Conclusions

In this contribution, we provide a list of processes that need to be run from UE perspective during a handover. 
Proposal 1: For a normal NR PSCell handover, the interruption time for NR cell shall be less than
Tinterrupt = Tprocessing + Tsearch +Tloops+ TSFN + TIU
We also provide time required for each of the process and hence a bound on the overall interruption time. This time depends on the periodicity of SSB in the target cell. 
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