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1. Introduction

At RAN4#89 meeting, a WF on known cell condition for handover FR2 was approved in [1]. The way forward was duplicated as below,
	· For RAN4#90 meeting, RAN4 intends to find a known cell condition for FR2 target cell, which takes into account scenarios in which the UE is able to use prior information from measurement results on suitable TX and/or RX beam to use initially for the target cell.


In this contribution, we provide analysis on known cell condition for handover FR2.
2. Discussion
In fact, the known/unknown cell definition in FR2 will impact multiple existing requirements:

-Handover

-RRC re-establishment
-SCell activation

-PSCell addition

It shall be noted that FR2 known cell definition in SCell activation is a different topic since SCell is a serving cell, and the beam management procedure (L1-RSRP measurement) shall be performed in advance when a TCI is regarded as known. This part is discussed in [R4-1901216]. For the other parts than SCell activation focus on the neighbour cell measurement.
Taking handover procedure as an example, before network sends the handover command to UE, UE may have measured or even reported the measurement results of the target cell. From UE point of view, UE has no idea which neighbour cell will become the target cell, if UE intends to use some prior information for the upcoming handover, then UE may store the Rx beam for each SSB on each measured cells. This may put non-negligible burden on storage especially the handover moment is unpredictable. If this is acceptable for storage, the next question is how long the Rx beam information is valid.
Observation 1: Keeping the information of Rx beam for each SSB on each measured cells in FR2 may put non-negligible burden on storage.
In FR1, UE uses omnidirectional Rx antenna. The known cell information means UE got the cell id and the coarse DL timing, so there is no need to perform cell detection process during the handover procedure. 
In FR2, the thing becomes different. Even UE kept the Rx beam information when handover command is indicated, however the Rx beam for reception of the target cell may be changed due to UE mobility. Moreover the intention of using the prior information of Rx beam is to skip the RX beam sweeping during the handover procedure in FR2. Then the Rx beam shall be remained unchanged during the below steps:
(1) Cell detection

(2) PBCH decoding to acquire the fine time tracking and acquiring full timing information of the target cell
(3) UE transmits RACH preamble

(4) UE receives the RA response 

(5) UE transmits HO complete to target cell

(6) UE receives the HO complete ACK from target cell

If one FR2 cell is regarded as “known” then cell detection time equals 0. It means that the Rx beam acquired before the handover command is received shall be used for the consequent steps (2) ~(6). Recalling FR1 PScell addition, PSCell is known if it has been meeting the following conditions:
· During the last 5 seconds before the reception of the NR PSCell configuration command: 
-  the UE has sent a valid measurement report for the NR PSCell being configured and 
· One of the SSBs measured from the NR PSCell being configured remains detectable according to the cell identification conditions specified in section 9.3 of TS 38.133 [50], 
· One of the SSBs measured from NR PSCell being configured also remains detectable during the NR PSCell configuration delay according to the cell identification conditions specified in section 9.3 of TS 38.133 [50]. 
If the similar definition of “known cell in FR2” follows the above logic as PSCell addition in FR1, then the Rx beam shall remain unchanged from the last [TBD] seconds from the reception of handover command to step (6). It is hard to guarantee this in FR2. 
Observation 2: It is hard to guarantee one Rx beam remains unchanged from the last [TBD] seconds before the reception of handover command to the completion of handover.
Based on the above two observations, the better way is to perform Rx beam sweeping to find a latest and best Rx beam when handover to a FR2 target cell. In other words, we suggest that the target cell in FR2 is regarded as unknown.
Proposal 1: The target cell in FR2 is regarded as unknown.
3. Conclusions

This contribution provides the discussion on known cell definition in FR2. The proposals are provided as below,
Observation 1: Keeping the information of Rx beam for each SSB on each measured cells in FR2 may put non-negligible burden on storage.

Observation 2: It is hard to guarantee one Rx beam remains unchanged from the last [TBD] seconds before the reception of handover command to the completion of handover.
Proposal 1: The target cell in FR2 is regarded as unknown.
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