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Introduction
Handover requirements for FR1-FR1, FR2-FR1, FR2-FR2 and FR1-FR2 handovers have been defined in 38.133. The requirements are very close to final, but we would still like to raise the issue about handovers to FR2 cells and known cell condition for this case.
Discussion
In the current handover requirements, Tsearch is different for known and unknown cell for FR1 i.e. Tsearch equals to zero, if the cell is known. For example, for FR1-FR1 handover:
Tsearch is the time required to search the target cell when the target cell is not already known when the handover command is received by the UE. If the target cell is known, then Tsearch = 0 ms. If the target cell is an unknown intra-frequency cell and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = Trs + 2 ms. If the target cell is an unknown inter-frequency cell and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = [3* Trs + 2] ms. Regardless of whether DRX is in use by the UE, Tsearch shall still be based on non-DRX target cell search times.
For FR2 handovers, Tsearch is always defined with the assumption that the target cell is unknown i.e. Tsearch is always non-zero. For example, for FR2-FR2 handover:
Tsearch is the time required to search the target cell when the handover command is received by the UE. If the target cell is an intra-frequency cell and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = [8* Trs + 2] ms. If the target cell is an inter-frequency cell and signal quality is sufficient for successful cell detection on the first attempt, then Tsearch = [8*3* Trs + 2] ms. Regardless of whether DRX is in use by the UE, Tsearch shall still be based on non-DRX target cell search times.
The requirement is like this because known cell condition is not defined despite long discussions in RAN4. 
In section 6.1.1 of 38.133, RAN4 has agreed the requirement on known cell condition for HO interruption requirements for HO to FR1 target cells as below: 
	In the interruption requirement a cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds otherwise it is unknown. Relevant cell identification requirements are described in Clause 9.2.5 for intra-frequency handover and Clause 9.3.1 for inter-frequency handover.



This definition applies only for handovers to FR1 cells. For handovers to FR2 cells, the condition is not defined.





In our view, it is not acceptable that known cell condition is left undefined for FR2, and we propose that the definition will still be discussed by RAN4.
RAN4 shall define a condition for known cell when target cell in HO is an FR2 cell.
When a cell is known, it means that the cell is already detected, measured and reported, and the cell information is visible to the UE. When a cell is unknown, cell detection is needed. 
For FR2, there are some additional considerations because beamforming is used. We assume the following scenarios for the period for tracking whether the cell is known:
1) gNb cell and beam remain the same
2) gNb cell remains the same, but beam changes
3) gNb cell changes
UE antenna panel may change or stay the same during the measurement period, but UE is assumed to be monitoring all Rx beams, like we have discussed in [1].  When gNb cell stays the same, UE will still have the cell information even if the UE panel changes. UE Rx panel change does not lead to any loss of cell timing information including fine time and frequency in the UE. 
For case 1) above, the cell remains detectable, measured and reported, so the cell can be considered as a known cell. 
For case 2), gNb cell is the same, and the cell information does not change even if the beam changes. There is no need to do full cell detection again, so also in this case the cell can be considered known. 
For case 3), since gNb cell is changed, UE may need time to do Rx beam sweeping and cell detection. In this case the cell can be considered unknown.
Based on this analysis, we think that the same known cell condition as for FR1 can be reused for FR2, and Tsearch can be defined as zero when the cell is known.
Known cell condition for FR2 cell is the same as for FR1 cell.
When an FR2 cell is known, Tsearch=0.
The proposals made in this contribution are introduced in our CR in [1]
Conclusion
In this contribution we have discussed requirements for handover to a known FR2 cell. We have made the following proposals:
1. [bookmark: _GoBack]RAN4 shall define a condition for known cell when target cell in HO is an FR2 cell.
Known cell condition for FR2 cell is the same as for FR1 cell.
When an FR2 cell is known, Tsearch=0.
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