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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
One of the Rel-18 Mobility WI scops is to support L1/L2 signaling based as approved in RP-222332[1]:
	1. To specify mechanism and procedures of L1/L2 based inter-cell mobility for mobility latency reduction:
· Configuration and maintenance for multiple candidate cells to allow fast application of configurations for candidate cells [RAN2, RAN3]
· Dynamic switch mechanism among candidate serving cells (including SpCell and SCell) for the potential applicable scenarios based on L1/L2 signalling [RAN2, RAN1]
· L1 enhancements for inter-cell beam management, including L1 measurement and reporting, and beam indication [RAN1, RAN2]
· Note 1: Early RAN2 involvement is necessary, including the possibility of further clarifying the interaction between this bullet with the previous bullet
· Timing Advance management [RAN1, RAN2]
· CU-DU interface signaling to support L1/L2 mobility, if needed [RAN3]
Note 2: FR2 specific enhancements are not precluded, if any.
Note 3: The procedure of L1/L2 based inter-cell mobility are applicable to the following scenarios:
· Standalone, CA and NR-DC case with serving cell change within one CG
· Intra-DU case and intra-CU inter-DU case (applicable for Standalone and CA: no new RAN interfaces are expected)
· Both intra-frequency and inter-frequency
· Both FR1 and FR2
· Source and target cells may be synchronized or non-synchronized




In RAN2#119, the following agreements and assumptions were reached[2]
	· 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)
· R2 will initially focus on PCell mobility. 
· R2 assumption: Rel-18 L1/L2 mobility includes both non-CA (PCell only) and CA scenarios (PCell and SCell). This includes the following cases
a) the target PCell/target SCell(s) is not a current serving cell (CA  CA scenario with PCell change)
b) FFS the target PCell is a current SCell
c) FFS the target SCell is the current PCell.
· DC scenarios are FFS (e.g. PSCell mobility may be a low hanging fruit FFS). 
· Current options on the table: to configure a L1/L2 inter-cell mobility candidate cell:
a.	One RRCReconfiguration message for candidate target cell
b.	One CellGroupConfig IE for each candidate target cell
c.	One SpCellConfig IE for each candidate target cell
· Will send an LS to RAN1 and RAN3 on the progress of this meeting.




In this contribution, we provide our understanding on L1 enhancements including beam reporting, beam indication, and dynamic switching mechanism among candidate serving cells. 

Discussion
Dynamic serving cell change
Inter-cell beam management was specified in NR Rel-17, where the UE can be indicated with a joint TCI state or DL TCI state associated with a SSB associated with a PCI different from the serving PCI for all PDSCH and UE-dedicated PDCCH reception from a TRP associated with an additional PCI without serving cell change in a BWP of a cell. And a Joint TCI state or UL TCI state associated with an additional SSB can be indicated for a UE in a BWP of a serving cell for the UE to transmit all the PUSCH and PUCCH to a TRP associated with an additional PCI. Even when the cell quality of the additional cell that is associated with the indicated TCI state is better than the serving cell, the gNB can only send the handover command via RRC reconfiguration message, which leads larger handover latency.
When the network detects that the quality of a candidate cell is better than the serving cell, a serving cell change command can be signaled to the UE along with the unified TCI indication signaling. For example, the serving cell change command can be indicated in the DCI with format 1_1/1_2 along with the TCI state change when a TCI state associated with an additional PCI is indicated. A new DCI field or a reserved DCI field, which can be used for DCI based TCI indication without DL assignment, can be used to indicate whether the serving cell is change to the additional cell associated with the indicated TCI state. 
Proposal 1 [bookmark: _Toc111041254][bookmark: _Toc111108592][bookmark: _Toc115086989][bookmark: _Toc115295904]Support DCI based serving cell change in NR Rel-18.

Beam measurement and beam report for L1/L2 signaling based serving cell change
It was agreed in RAN2#119 that L1/L2-centric serving cell change shall be supported based on L1 measurements. In Rel-17, SSB associated with additional PCIs can be configured in the CMR of a CSI-ReportConfig for non-serving cell beam measurement, and the UE can report one or more SSBRIs and the corresponding L1-RSRP associated with additional PCI in a beam report. In our opinion, this feature should be the start point for the L1 measurement for L1/L2 mobility triggering.
As pointed by some companies in RAN2#119, robustness of  L1/L2-centric serving cell change should be ensured. In legacy, L3 filtered RSRP results as well as L3 cell-level results are used for L3 signaling based handover decision. Similar mechanism can be considered in L1 measurement for L1/L2 mobility triggering. For example, filtered L1 measurement of non-serving SSBs over multiple measurement occasions can be reported in a beam report to help the gNB to make decision on whether the serving cell should be changed. In additional, cell-level measurements of one or more candidate cells can be reported in a beam report according to gNB configuration. How to obtain the filtered and cell-level results can be further studied.
Proposal 2 [bookmark: _Toc115086990][bookmark: _Toc115295905]Study to use filtered L1-RSRP and cell-level measurement results for L1/L2 mobility triggering.

Event-based beam reporting can also be considered for L1/L2-centric serving cell change since the UE may have the full measurement results for multiple candidate cells which can be reported without periodic reporting. Measure and report of non-serving cells depends on the UE mobility. When the UE is at or near the center of its serving cell, the L1-RSRPs measured from non-serving cells are likely insignificant and are not reported. When the UE is in the overlapping area between the serving cell and a neighbor cell near the edge of the serving cell, it is more likely to report L1-RSRP of RSs sent from non-serving cells. To always reserve sufficient PUCCH resources for reporting measurements from both the serving cell and non-serving cells will be a waste of PUCCH resources. Event-based measurement reporting enables a UE to report L1-RSRP from non-serving cell using MAC-CE when the measured L1-RSRP exceeds a certain threshold. This is a good compromise between reducing the dedicated UL resources and reducing the report latency. 
Proposal 3 [bookmark: _Toc115086991][bookmark: _Toc115295906]Support event-based beam report for L1/L2 triggered mobility.

Conclusion
Proposal 1	Support DCI based serving cell change in NR Rel-18.
Proposal 2	Study to use filtered L1-RSRP and cell-level measurement results for L1/L2 mobility triggering.
Proposal 3	Support event-based beam report for L1/L2 triggered mobility.
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