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Introduction
In RAN4#90bis meeting, way forwards were agreed for SCell activation [1] and PSCell addition [2] to define known FR2 cell condition for the initial cell in an FR2 band. For handover, no agreement for known cell condition was yet captured, so the requirements for handovers to FR2 cells still only consider all target FR2 cells as unknown. This means that handover to FR2 target is always blind handover. In this contribution we discuss the known FR2 cell definition for handover based on the agreed WF for PSCell addition.
Discussion
As being said, for handover requirements, no agreement on the known cell condition was captured, but based on the online and offline discussions, it seemed that it could be agreeable to companies to use PSCell addition principle as a baseline for known cell condition for handover to FR2 cells. In the following we propose how to capture the a principle suitable for handovers. In the discussion we would like to also refer to the discussion in our company paper on PSCell addition [3].
Background
Agreed WF for PSCell addition
According to the agreed WF for PSCell addition [2]:
· To enable addition of a PSCell:
· Network configures UE to measure inter-frequency measurements
· UE report inter-frequency measurements (candidate PSCell).
· Networks configure UE to add PSCell.
· UE access PSCell via PRACH

When a PSCell is added, three different scenarios were listed in the way forward, and out of these it was agreed to focus on known cell condition for scenario 1 in Rel-15.
· When a PSCell is added 3 different cases exist:
1. target PSCell and Tx beam both remain the same
2. target PSCell remains the same, but Tx beam has changed
3. target PSCell has changed

For scenario 1, condition for a known FR2 cell was agreed to be:
· PSCell is known if:
· If during the period equal to [X ms]:
· the UE has sent a valid measurement report for the cell, and
· measurement report includes Index
· the cell remains detectable according to the cell identification conditions
· The SSB measured during the period equal to [Y ms] also remains detectable during the PSCell addition delay according to the cell identification conditions specified in section 9.2 and 9.3.
· An added PSCell can be regarded as unknown if the added PSCell is not known
· When a candidate PSCell is unknown cell, additional UE measurements are expected.
HO to known FR1 target cell
For handover to FR1 cell, the requirement for known cell is as follows:
	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.



T_search is then defined separately for known and unknown FR1 target cells. T_search is zero when the cell is known and non-zero when the cell is unknown, as defined in sections 6.1.1.2.2 and 6.1.1.3.2 of TS 38.133. For FR2, T_search is currently always non-zero.
HO to a known FR2 target cell
In our company paper [3] we discuss the PSCell addition. PSCell addition procedure is very similar to a handover procedure although PSCell addition configuration is a handover command. Additionally, for the handover the UE is switching serving cell (PCell) while this is not the case for PSCell addition. However, in both procedures the UE is sending PRACH to the configured cell. I.e. handover procedure is then similar procedure wise to PSCell addition procedure. In Figure 1 below we have illustrated the handover procedure and what is our understanding of X and Y in the agreed known cell condition.


Figure 1: General illustration of handover to known FR2 cell.
The principle behind the known FR2 target cell definition is that the cell has been reported by the UE to the network within a given time period. In this case the Cell A with Index A is reported to the network. Once the UE reports Cell A with Index A to the network, time X starts. 
The network may then send handover command to Cell A for the UE. When the handover command is received by the UE, time X stops, and time Y starts. If at this point, the Cell A is still detectable, the condition for known FR2 target cell is still fulfilled. 
If during time Y, the reported SSB, Index A of Cell A, is still detectable (according to sections 9.2 and 9.3) the condition for known FR2 target cell remains fulfilled.
In this case, the UE can measure the DL reference signal of the target cell based on the reported SSB with Index A. To enable the UE to validate whether the reported SSB with Index A is still detectable, the UE would need one occurrence of the SSB. So, compared to the agreed WF, our understanding is that Cell A should in fact remain detectable during [X+Y] ms i.e. the difference between the agreed text and Figure 1 is that in Figure 1 [X+Y] equals to [Y] in the WF.
To enable the UE to validate whether the reported SSB with Index A is still detectable, the UE would need one occurrence of the SSB.
[bookmark: _Hlk7361700]For FR2 the conditions for a known target cell is that it remains detectable during [X+Y] ms.
Then additionally it would be necessary to add the conditions for reported SSB (Index). The condition for the reported SSB could be similar as for FR1. If focusing on case #1 this would mean that the SSBs reported by the UE, from NR target cell remains detectable during the handover delay according to the cell identification conditions specified in section 9.3.
In Figure 1 this means that the SSB should remain detectable during [Y]ms.
For FR2 the conditions for the known target cell is that the SSB remains detectable during [Y] ms.
As for the actual values of X and Y it seems that the conditions for when the target cell can be considered as known, X, could be the same as used for FR1 – i.e. using 5 seconds.
The conditions for known target cell, X, when in an FR2 band is a 5 seconds period.
The conditions for when the SSB would be detectable, it would be enough if this period covers the actual handover delay. I.e. the time defined for handover to FR2 cell in TS 38.133. 
	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.
Where:
Dhandover equals the maximum RRC procedure delay to be defined in clause 12 in TS 38.331 [2] plus the interruption time stated in clause 6.1.1.4.2.
--

Tinterrupt = Tsearch + TIU + Tprocessing+ T∆ ms
--



The value Y would be:
 The conditions for known SSB, Y, considering handover to target cell in an FR2 band is equal to the handover delay D_handover.
To complete the T_interrupt requirement to include also known FR2 cell, we propose that T_search value for an FR2 target cell would be 0 ms for the scenario where known cell condition is fulfilled. 
T_search = 0 ms for known FR2 target cell.
We have proposed how to capture the proposals in this paper in our company CR [4].
Conclusion
In this contribution we have discussed known FR2 cell condition for handover. We have made the following proposals and observations:
1. To enable the UE to validate whether the reported SSB with Index A is still detectable, the UE would need one occurrence of the SSB.
1. For FR2 the conditions for a known target cell is that it remains detectable during [X+Y] ms.
For FR2 the conditions for the known target cell is that the SSB remains detectable during [Y] ms.
The conditions for known PSCell, X, when in an FR2 band is a 5 seconds period.
The conditions for known SSB, Y, considering handover to target cell in an FR2 band is equal to the handover delay D_handover.
T_search = 0 ms for known FR2 target cell.
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