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In the last meeting, the following agreements and assumptions were achieved.
Assumption: HO interruption time for L1/L2-based inter-cell mobility is the time from UE receives the cell switch command to UE performs the first DL/UL reception/transmission on the indicated beam of the target cell. FFS if TRS tracking after HO and CSI RS measurement should also be included, i.e. the time to use a high-performance beam (can be clarified further).
Assumption: To reduce HO interruption time, investigate e.g. solutions to reduce the time for UE reconfiguration (already in the WID), downlink and uplink synchronization after handover decision (other parts of dynamic switch not precluded).
Confirm to Support L1/L2-based inter-cell mobility for inter-DU scenario (as well as intra-DU scenarios).  
The design for intra-DU and inter-DU L1/L2-based mobility should share as much commonality as reasonable. FFS which aspects need to be different.
R2 assumes that L2 is continued whenever possible (e.g. intra-DU), without Reset, with the target to avoid data loss, and the additional delay of data recovery.
ICBM is one scenario considered for L1L2 mobility, but is not the only one, and is not a prerequisite for using L1L2 mobility.
RAN2 to consider preparation of target cell configurations capable of dynamic switching without need for full configuration.
Measurement delay can/may be considered in this work
Assume that we rely on L1 measurements to trigger L1L2 mobility (still measurement for preparation could be L3, FFS)
        
……
In this contribution, our considerations on reducing HO interruption time are given.
Discussion
In post RAN2-119e meeting email discussion, R2-2209255 was endorsed. The components of mobility latency for legacy handover was given in R2-2209255 as shown in Figure 1.
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Figure 1: Components of Mobility Latency
According to the components of mobility latency, HO interruption time includes Tfirst-data, Tsearch, TΔ, Tmargin, TIU, TRAR, Tprocessing,2 and Tcmd.
As some companies proposed in last meeting, if UE could perform DL and UL synchronization with target cell before receiving cell switch command, HO interruption time could be reduced to Tfirst-data + Tprocessing,2 +Tcmd, shown in figure 2,which seems a solution to reduce HO interruption time. 


Fig2
However, there are some issues to be further considered to make this solution feasible.
On DL synchronization
According to R2-2209255, the time required for UE performing DL synchronization with a cell is 22ms for fine-tracking if the cell is known. However, the length of measurement gap  may not long enough to satisfy the time requirement for UE to performance DL synchronization, especially for an inter-frequency cell. And the larger gap for DL synchronization with the candidate cell will have influence on the data transmission of UE in the source cell. Therefore, the implementation of DL synchronization with the candidate cell before cell switching should be discussed.
Observation1: DL synchronization with an inter-frequency cell for fine-tracking will have impact on the data transmission of UE in the source cell.
Proposal 1: the implementation of DL synchronization with an inter-frequency cell before cell switching should be discussed.
On UL synchronization
UL synchronization is initiated by UE to obtain Timing Advanced (TA) through random access procedure. There are contention-based random access (CBRA) and contention-free random access (CFRA). The time for UL synchronization might be reduced with CFRA, but the dedicated preamble for MSG1 transmission should be reserved. The occupation of dedicated preamble resources by UE for L1/L2 mobility may impact other UEs in terms of resource efficiency. Moreover, more time is needed to obtain TA by CBRA procedure. Accordingly, the implementation of UL synchronization with the target cell before receiving cell switch command should be discussed.
Proposal 2:  RAN2 should discuss whether to support CFRA and/or CBRA for UL synchronization with the candidate cell before cell switching.
On UE performing synchronization with target/candidate cell 
If UE could perform DL and UL synchronization with target cell before cell switch, cell switch command is sent by NW after UE synchronizing with the target cell, a signaling is needed to indicate UE to perform synchronization procedure. 
Observation 2: the synchronization indication signaling is needed to indicate UE to perform synchronization with target cell before cell switch.
There might be two alternatives for network to indicate UE to synchronize with the target cell.
Alt1: UE only needs to synchronize with the target cell.
Alt2: UE needs to synchronize with all candidate cells.
For Alt1, NW must determine the target cell for UE already, and after UE performing DL and UL synchronization with the target cell, the NW sends cell switch command to UE. It seems HO interruption time is reduced. However, for there is a gap between the target cell selected and cell switch command sending, which can be seen from Figure 3, the radio link quality between UE and the target cell might be changed and the selected target cell might not be good enough. Furthermore measurement time is needed for target cell selection, which might make influence on UE data transmission in the source cell.

 
Figure 3
For Alt2, UE will synchronize with the candidate cells after receiving the synchronization signaling from NW. UE will obtain all TA values of all the candidate cells. Once UE receives the cell switch command, UE could access to the target cell without DL and UL synchronization, and start UL transmission with the TA obtained already. From the measurement report, NW could determine whether UE has synchronized with the candidate cells, without the synchronization indication from UE in alt1, shown in Figure4. 

 
Figure 4
However, synchronization with all candidate cells will increase UE capability and UE’s data transmission might be influenced if the candidate cell is inter-frequency. We suggest the L1/L2 inter-cell mobility candidate cells could be classified into different groups with a Group ID, each group using the same Timing Advance value, like TA group in CA. UE could synchronize with all the candidate cells if it performs synchronize with the candidate cell of each group which is given in synchronization indication signalling. When UE receives cell switch command, UE could determine TA value of the target cell according to which group the target cell belongs to. Meanwhile, UE’s capability is not improved too much for synchronization with all candidate cells.
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Proposal 3: Network may indicate UE to perform synchronization with candidate cell(s). Signalling details are FFS.
Proposal 4: TA group might be considered for L1/L2 mobility to avoid the high capability requirement to UE.
Conclusion
Based on the discussion, we have the following proposals.
Observation1: DL synchronization with an inter-frequency cell for fine-tracking will have impact on the data transmission of UE in the source cell.
Proposal 1: the implementation of DL synchronization with an inter-frequency cell before receiving cell should be discussed.
Proposal 2: RAN2 should discuss whether to support CFRA and/or CBRA for UL synchronization with the candidate cell before cell switching.
Observation 2: the synchronization indication signaling is needed to indicate UE to perform synchronization with target cell before cell switch.
Proposal 3: Network may indicate UE to perform synchronization with candidate cell(s). Signalling details are FFS.
Proposal 4: TA group might be considered for L1/L2 mobility to avoid the high capability requirement to UE.
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