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1. Introduction
In RAN4#104-bis-e meeting, RAN4 has some initial discussion on L1/L2 based inter-cell mobility, and the related WF was approved in [1]. In this contribution, we would like to discuss L1/L2 based inter-cell mobility delay requirements and provide our proposals.
2. Discussion
	LS on RAN2 agreements about L1/L2-triggered mobility (LTM)
RRC
A L1/L2 inter-cell mobility candidate (target) configuration is received within an RRC message before the L1/L2 dynamic switch is triggered.
For L1L2 mobility, Target Pcell/SCell can be current SCell/PCell, i.e., current SCell/PCell can be configured as candidates.
RAN2 assumes that sequential L1L2 cell change between Candidates without RRC reconfiguration can be supported. 
Dynamic cell switching
RAN2 assumes L1/2 mobility trigger information is conveyed in a MAC CE, FFS if the MAC CE or a DCI is used for the actual triggering. 
RAN2 assumes the MAC CE for L1/2 mobility trigger contains at least a candidate configuration index. 
FFS if it should be possible to perform SCell activation/deactivation (amongst SCells associated with the candidate configuration) simultaneously with L1 L2 mobility trigger MAC CE (if so, FFS how this is determined).
RAN2 assumes that both RACH-based (CFRA, CBRA) and RACH-less procedures for L1 L2 mobility switch may be supported. RACH-less if the UE doesn’t need to acquire TA during the cell switch. RAN2 understands that the feasibility of RACH-less may depend on RAN1, and expect that RAN1 is working on this. 
RAN2 assumes RACH resource for CFRA for L1 L2 dynamic switch may be provided in RRC configuration (or potentially by MAC CE FFS). 
FFS if the MAC CE can indicate TCI state(s) (or other beam info) to activate for the target Cell(s), dep on RAN1 progress.
R2 assumes that at L1L2 cell switch: Whether the UE performs partial or full MAC reset (FFS what partial reset is, e.g. to avoid data loss), re-establish RLC, perform data recovery with PDCP is explicitly controlled by the network. R2 assumes that this can be configured by RRC. FFS if MAC CE indication(s) is/are needed.


In RAN2 incoming LS [2], RAN2 agreed that the L1/L2 based inter-cell mobility candidate configuration is configured by RRC message before the L1/L2 dynamic switch is triggered. And it is assumed dynamic cell switch can be triggered by MAC CE. Thus, the starting point of cell switch is the time when UE receive the cell switch command, e.g. MAC CE. 
Proposal 1: The starting point of cell switch delay is the time when UE receives the cell switch command, e.g. MAC CE.
RAN2 also agreed that both RACH-based and RACH-less procedure for L1/L2 based inter-cell mobility is supported. For RACH-based cell switch, the ending point can be defined as the time when UE starts the transmission of new PRACH on the target cell. For RACH-less cell switch, as UE doesn’t need to acquire TA during the cell switch. The ending point defined in EUTRAN RACH-less handover can be reused, e.g. UE starts to transmit a new PUSCH on the new cell.
	TS36.133 section 5.1.2.4.1
When the UE receives a RRC message implying handover, the UE shall be ready to start the transmission of the new uplink PUSCH channel within Dhandover seconds from the end of the last TTI containing the RRC command when UE is configured with RACH-less or combination of RACH-less and make-before-break handover.


Proposal 2: For RACH-based cell switch, the ending point of cell switch delay is the time when UE starts the transmission of new PRACH on the target cell.
Proposal 3: For RACH-less cell switch, the ending point of cell switch delay is the time when UE starts to transmit a new PUSCH on the target cell.
	Target performance enhancements
For UE processing, the following (not exhaustive) is assumed to be performed after receiving the cell switch command:
MAC/RLC reset (when configured) 
RF retuning (e.g. needed for inter-frequency), baseband retuning 
R2 assumes that the following items may be discussed by RAN1 and RAN4 (and may be scenario specific): 
- Whether to perform DL synchronization to candidate/target cell before receiving the cell switch command. R2 assumes this is feasible at least for the case that the target cell is already an active serving cell.
- Whether to support of performing TRS tracking and CSI measurement of candidate/target cell before/by cell switch command



RAN2 agreed that it is assumed dynamic cell switch can be triggered by MAC CE, the delay of MAC CE decoding should be defined in cell switch delay requirement.
Proposal 4: The MAC CE decoding delay should be defined in cell switch delay requirement.
We think one of the conditions to support LTM is that the target cell is known to UE, in other words, the DL synchronization of target cell is performed before performing L1-RSRP measurement. Thus, the delay of DL synchronization of target cell should not be accounted in cell switch delay requirement.
Observation 1: The delay of DL synchronization of target cell should not be accounted in cell switch delay requirement.
In legacy HO requirement, the UE processing time is the time for UE software processing and RF warm-up. Since UE has already performed L1 measurement before receiving HO command, the RF warm-up delay is not needed. However, the software processing time and the baseband preparation time are still needed for target cell. 
Proposal 5: The UE processing time in term of software processing time and baseband preparation time are considered in cell switch delay requirement.
Fine timing tracking procedure is still needed to be considered in cell switch delay. And RAN1 is discussing the support of performing TRS tracking. If supported, RAN4 may need to consider to define the enhanced delay requirement for fine timing tracking.
Proposal 6: Fine timing tracking delay is considered in cell switching delay.
For RACH-based cell switch, the RACH uncertainty delay need to be considered in cell switch delay. However, for RACH-less cell switch, the RACH uncertainty delay is not needed, instead, the CSI reporting delay should be considered.
Proposal 7: For RACH-based cell switch, the RACH uncertainty delay is considered in cell switching delay.
Proposal 8: For RACH-less cell switch, the CSI reporting delay is considered in cell switching delay.
During the cell switch procedure, the beam information need to be indicated to perform fine timing tracking measurement or transmit RACH if needed, and the active TCI state may be indicated via the MAC CE used for cell switch. Thus, the active TCI state switching delay needs to be considered in cell switch delay requirement, and it is assumed that the active TCI state remains unchanged during the HO procedure.
Proposal 9: The active TCI state switching delay needs to be considered in cell switch delay requirement.
In summary, the cell switch delay for LMT should consider the following delay components:
· Cell switch command processing delay, e.g. MAC decoding delay;
· UE processing delay, e.g. the software processing time and baseband preparation time;
· Fine timing tracking delay;
· RACH uncertainty delay (only for RACH-based cell switch);
· Valid CSI reporting delay (only for RACH-less cell switch);
· Active TCI state switching delay;
Proposal 10: For L1/L2 based inter-cell mobility, the cell switch delay should consider the following components:
· Cell switch command processing delay, e.g. MAC decoding delay;
· UE processing delay, e.g. the software processing time and baseband preparation time;
· Fine timing tracking delay;
· RACH uncertainty delay (only for RACH-based cell switch);
· Valid CSI reporting delay (only for RACH-less cell switch);
· Active TCI state switching delay;
3. Conclusion
In this contribution, we discuss the potential feasibility on the improvement in FR2 SCell/SCG setup delay and provide our proposals as follows.
Proposal 1: The starting point of cell switch delay is the time when UE receives the cell switch command, e.g. MAC CE.
Proposal 2: For RACH-based cell switch, the ending point of cell switch delay is the time when UE starts the transmission of new PRACH on the target cell.
Proposal 3: For RACH-less cell switch, the ending point of cell switch delay is the time when UE starts to transmit valid CSI report of target cell.
Proposal 4: The MAC CE decoding delay should be defined in cell switch delay requirement.
Observation 1: The delay of DL synchronization of target cell should not be accounted in cell switch delay requirement.
Proposal 5: The UE processing time in term of software processing time and baseband preparation time are considered in cell switch delay requirement.
Proposal 6: Fine timing tracking delay is considered in cell switching delay.
Proposal 7: For RACH-based cell switch, the RACH uncertainty delay is considered in cell switching delay.
Proposal 8: For RACH-less cell switch, the CSI reporting delay is considered in cell switching delay.
Proposal 9: The active TCI state switching delay needs to be considered in cell switch delay requirement.
Proposal 10: For L1/L2 based inter-cell mobility, the cell switch delay should consider the following components:
· Cell switch command processing delay, e.g. MAC decoding delay;
· UE processing delay, e.g. the software processing time and baseband preparation time;
· Fine timing tracking delay;
· RACH uncertainty delay (only for RACH-based cell switch);
· Valid CSI reporting delay (only for RACH-less cell switch);
· Active TCI state switching delay;
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