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1 Introduction
[bookmark: OLE_LINK6]In RAN#96e meeting, the work item [1] on study on on further NR mobility enhancements was approved as one of Rel-18 RAN4 package. During last RAN4 #106 meeting, we have lot reached lots of consensus on L1/L2 inter-cell mobility delay requirements in [2] for inter-cell mobility. In this contribution, we want to share further considerations on these issues. 
2 Discussion
2.1 General principles
	Issue 4-1-3: Whether to define cell switch delay requirements for SpCell change with SCell change
< Wayforward >: FFS the following Options
· Option 1 (CATT, MTK): The requirements of SpCell change without SCell change are applicable to PCell/PSCell for SpCell change with SCell change. FFS: define delay requirements for SCell change at PCell/PSCell change.
· MTK: If time permits, define cell switch delay requirements for SCell change at PCell change and focus on single non-PUCCH SCell.
· Option 2 (Apple, Intel): FFS whether to define cell switch delay requirements for the following scenarios:
· PCell change with SCell change
· Role change between PCell and SCell in the same CG.
· Option 3 (Huawei, CMCC, vivo, Ericsson): Specify cell switch requirements for the following scenarios:
· Target Pcell/SCell is not current SCell/PCell, and
· Target Pcell/SCell is current SCell/PCell.


[bookmark: _GoBack]In last meeting, RAN4 agreed the following agreement for LTM.
	< Agreement >: 
· Define cell switch delay requirements for:
· PCell change without SCell change
· PSCell change without SCell change


For this scenario, we think we need to clarify that whether Pcell/Scell is or not current Scell/Pcell. Based on our understanding, if Pcell/Scell is current Scell/Pcell, the synchronization time of the target cell is maintained, the time of switch delay can be reduced. And for Pcell/Scell is not current Scell/Pcell, the time for switch delay will large than the first scenario. Therefore, we think those scenarios could be considered.
Proposal 1.To consider cell switch requirements for the following scenarios:
· Target Pcell/SCell is not current SCell/PCell, and
· Target Pcell/SCell is current SCell/PCell.
2.2 Timeline of cell switch delay for Pcell/PSCell
	Issue 4-2-3: Ending point of RACH-less cell switch delay for PCell/PSCell
< Wayforward >: FFS the following Options
· Option 1 (Apple, MTK, xiaomi): UE performs the first UL transmission on the indicated beam of the target cell.
· Option 2 (CTC, CMCC, ZTE, OPPO, Huawei): UE performs the first DL/UL reception/transmission on the indicated beam of the target cell.
· Option 3 (Ericsson): Use same ending point as RAN1/2 (if any)


At the previous meeting, RAN2 defined 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 for RACH-less case. And the ending point of switch delay is different from legacy L3 mobility. For L3 mobility, the ending point of switch delay is UE transmitting PRACH to the target cell for RACH-based case. And for RACH-less case which TA value is equal to 0. In general, as RAN2 has defined the end point for cases without RACH-less, RAN4 could start from this point for this case.
Proposal 2. UE performs the first DL/UL reception/transmission on the indicated beam of the target cell for RACH-lsee case.
2.3 Detail of cell swith delay requirements for Pcell/PSCell
	Issue 4-3-1: RACH-based Cell switch delay for Pcell/PSCell
<Wayforward >: Take the following delay requirements formula as a starting point for further discussion
· The baseline of RACH-based cell switch delay is 
Tdelay = Tcmd + Tprocessing + Tsearch + T∆ + Tmargin + TIU, where TIU is the uncertainty in acquiring the first available PRACH occasion in the new cell.
· FFS: components. Some components can be 0 in certain cases, if agreed.
· FFS: add/modify/remove other component(s).


Tcmd : Tcmd is RRC procedure delay. For R18 LTM, RAN2 assumes L1/2 mobility trigger information is conveyed in a MAC CE. The procedure delay time of LTM can be reduced compared be legacy mobility.
Tsearch : If the target cell is known, then Tsearch = 0 ms.
T∆: T∆ is time for fine time tracking and acquiring full timing information of the target cell. If the DL synchronization can be performed before cell switch command, and then T∆ can be skipped.
Proposal 3.  Tcmd : Tcmd can be reduced for R18 LTM.
           Tsearch: If the target cell is known, then Tsearch = 0 ms.
           T∆ : T∆ can be skipped if DL synchronization can be performed before cell switch command.
	Issue 4-3-2: RACH-less Cell switch delay for Pcell/PSCell
<Wayforward >: Take the following delay requirements formula as a starting point for further discussion
· FFS: The baseline of RACH-less cell switch delay is 
Tdelay = Tcmd + Tprocessing + Tsearch + T∆ + Tmargin + TIU,
· FFS: the ending point
· FFS: the exact value of each component. Some components can be 0 in certain cases, if agreed.
· FFS: add/modify/remove other component(s).


At the previous meeting, RAN2 defined 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 for RACH-less case. And the ending point of switch delay is different from legacy L3 mobility. For L3 mobility, the ending point of switch delay is UE transmitting PRACH to the target cell for RACH-based case. And for RACH-less case which TA value is equal to 0. In general, as RAN2 has defined the end point for cases without RACH-less, RAN4 could start from this point for this case. As mentioned above, 
Tcmd : Tcmd is RRC procedure delay. For R18 LTM, RAN2 assumes L1/2 mobility trigger information is conveyed in a MAC CE. The procedure delay time of LTM can be reduced compared be legacy mobility.
Tsearch : If the target cell is known, then Tsearch = 0 ms.
T∆: T∆ is time for fine time tracking and acquiring full timing information of the target cell. If the DL synchronization can be performed before cell switch command, and then T∆ can be skipped.
Proposal 4. For RACH-less case, ending point can be the first DL/UL reception/transmission on the indicated beam of the target cell.
Tcmd : Tcmd can be reduced for R18 LTM.
           Tsearch: If the target cell is known, then Tsearch = 0 ms.
           T∆ : T∆ can be skipped if DL synchronization can be performed before cell switch command.
	Issue 4-3-4: T/F fine tracking: TΔ and Tmargin
< Wayforward >: FFS the following Options
· Option 1 (Apple, MTK, Xiaomi): The baseline is: TΔ=1 Tfirst-RS, Tmargin = 2ms
· FFS: whether TΔ and Tmargin can be 0 under certain conditions.
· Option 2 (CMCC, Huawei): TΔ = 0 for the case that DL synchronization for candidate cell(s) is performed before cell switch command


In our understanding, if the DL synchronization can be performed before cell switch command, and then T∆ can be skipped.
Proposal 5. T∆ = 0 for the case that DL synchronization for candidate cell(s) is performed before cell switch command
	Issue 4-3-11: Tinterruption
< Wayforward >: FFS the following proposals
· Proposal 1 (Apple, CTC, CMCC, OPPO): The components of L1/L2 cell switch interruption Tinterruption are the components of L1/L2 inter-cell mobility delay except Tcmd
· Proposal 2 (Nokia): LTM cell switch interruption time should be minimized, and upper limit should be agreed not to exceed the existing L3 HO interruption time. The target should be to be as close to a beam switch delay as possible.
· Proposal 3 (Huawei): There is almost no interruption during cell switch procedure when target Pcell/SCell is current SCell/PCell.


In legacy mobility, handover delay time is defined 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 msec from the end of the last TTI containing the RRC command. And Dhandover equals the applicable RRC procedure delay plus the interruption time. So from the definition of RAN4, Tcmd is not include in interruption time.
Proposal 6. The components of L1/L2 cell switch interruption Tinterruption are the components of L1/L2 inter-cell mobility delay except Tcmd  from RAN4 definition.
3 Conclusion
In this contribution, we give some discussions on L1/L2 inter-cell mobility delay requirements. The conclusions are:
Proposal 1.To consider cell switch requirements for the following scenarios:
· Target Pcell/SCell is not current SCell/PCell, and
· Target Pcell/SCell is current SCell/PCell.
Proposal 2. UE performs the first DL/UL reception/transmission on the indicated beam of the target cell for RACH-lsee case.
Proposal 3.  Tcmd : Tcmd can be reduced for R18 LTM.
           Tsearch: If the target cell is known, then Tsearch = 0 ms.
           T∆ : T∆ can be skipped if DL synchronization can be performed before cell switch command.
Proposal 4. For RACH-less case, ending point can be the first DL/UL reception/transmission on the indicated beam of the target cell.
Tcmd : Tcmd can be reduced for R18 LTM.
           Tsearch: If the target cell is known, then Tsearch = 0 ms.
           T∆ : T∆ can be skipped if DL synchronization can be performed before cell switch command.
Proposal 5. T∆ = 0 for the case that DL synchronization for candidate cell(s) is performed before cell switch command
Proposal 6. The components of L1/L2 cell switch interruption Tinterruption are the components of L1/L2 inter-cell mobility delay except Tcmd  from RAN4 definition.
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