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1. Introduction
[bookmark: OLE_LINK2][bookmark: OLE_LINK1][bookmark: OLE_LINK110][bookmark: OLE_LINK111]In the last RAN4 meeting, WF on NR mobility enhancements (part 1) was approved [1]. In this contribution, some open issues on cell switch delay requirements are further discussed.
2. Discussion
Detail of cell switch delay requirements for Pcell/PSCell
Regarding the detail of cell switch delay requirements for Pcell/PSCell, there were still some issues left that have not yet reached a consensus in the last meeting. In this paper, we will further provide our views and proposals:
Processing time: Tprocessing,2 /TLTM_processing
In the last meeting, RAN4 discussed the possibility of shorter processing time, and the related WF is duplicated below [1]:
	Issue 3-2-1-1: Shorter Processing time?
< Agreement>: Further discuss whether and how to define a shorter T LTM_processing in cell switch delay requirements in maintenance part.
· Option 1 (CATT, Nokia, ZTE, Huawei): Tprocessing,2/ TLTM-processing can be reduced when target Pcell/SCell is current SCell/PCell.
· Option 1a (CATT)
· RAN4 to discuss whether and how to differently define the requirements depending on whether the SCell is for DL-only or both DL/UL.
· Option 2 (ZTE, MTK, Ericsson): introduce a UE capability for shorter Tprocessing,2/ TLTM-processing.
· Option 2a (ZTE): Introduce UE capability with up to 2 candidate values, one value is 20ms, and FFS the other one.
· Option 2b (MTK): The candidate reduced values can be [10ms, 15ms]. 
· Option 2c (Ericsson): potential values of 10ms, 20ms.


For processing time, RAN4 agreed that Tprocessing,2 /T LTM_processing can be 20ms for the intra-FR cell switch and Tprocessing,2 /T LTM_processing for inter-FR cell switch is twice of that for intra-FR cell switch in the previous meeting.
In the last meeting, it seems that the companies have reached a consensus on the potential shorter processing time, and how to define the shorter Tprocessing,2 /T LTM_processing was under discussion. Option 1 considered that some parameters have already been loaded before cell switch command and RF retuning/BB processing execution is not needed for the role switch scenario [2], it is differentiated by exact scenarios. Another method of defining shorter processing time is option 2, which is to introduce a UE capability for shorter Tprocessing,2 /T LTM_processing. In our view, option 2 will lead to more UE complexity, but it seems more complete and can deal with more different varied use cases, the candidate reduced values can be further discussed, and at least 10ms is ok for us [3].
Observation 1: Option 1 considered that some parameters have already been loaded before cell switch command and RF retuning/BB processing execution is not needed for the role switch scenario, it is differentiated by exact scenarios.
Observation 2: Option 2 will lead to more UE complexity, but it seems more complete and can deal with more different varied use cases.
Proposal 1: Introduce UE capability for shorter Tprocessing,2/ TLTM-processing.
· At least 10ms can be considered for candidate reduced values.
Tinterruption
In the last meeting, RAN4 discussed Tinterruption of PCell/PSCell switch, and whether to introduce UE capability on ‘TLTM-RRC-processing/Texecution + Tprocessing,2’ should be further discussed. The related WF is duplicated below:
	< Agreement>
· TLTM-RRC-processing/Texecution is part of the interruption
· [bookmark: OLE_LINK28][bookmark: OLE_LINK29]Further discussion whether to introduce UE capability on “TLTM-RRC-processing/Texecution + Tprocessing,2” in maintenance phase.


RAN4 has agreed that TLTM-RRC-processing/Texecution is part of the interruption. For whether to introduce UE capability on ‘TLTM-RRC-processing/Texecution + Tprocessing,2’, it is related to the above issue. Considering that RAN4 has introduced UE capability for TLTM-RRC-processing and we support to introduce UE capability for shorter Tprocessing,2/ TLTM-processing, so ‘TLTM-RRC-processing/Texecution + Tprocessing,2’ can be obtained according to the respective reporting. Therefore, there is no need to introduce UE capability on ‘TLTM-RRC-processing/Texecution + Tprocessing,2’.
[bookmark: OLE_LINK21][bookmark: OLE_LINK22]Proposal 2: There is no need to introduce UE capability on ‘TLTM-RRC-processing/Texecution + Tprocessing,2’.
Known conditions
Issue 3-3-1: known cell conditions
The known cell conditions for LTM cell switch delay requirements were defined in the last meeting, and the related WF is copied as below:
	< Agreement>
· The target cell is known if it has been meeting the following conditions:
-	During the last 5 seconds before the reception of the handover cell switch command:
-	the UE has sent a valid L1 or L3 measurement report for the target cell and
-	One of the SSBs measured from the NR target cell being configured remains detectable according to the cell identification conditions specified in clause 9.2 for intra-frequency cell and in clause 9.3 for inter-frequency cell,
-	One of the SSBs measured from the target cell also remains detectable during the cell switch delay according to the cell identification conditions specified in clause 9.2 for intra-frequency cell and in clause 9.3 for inter-frequency cell.
· otherwise it is unknown. 
· [bookmark: OLE_LINK20][bookmark: OLE_LINK23]FFS whether and how to address the mismatch on definition of known between existing HO requirement and cell switch delay requirements.


[bookmark: OLE_LINK24][bookmark: OLE_LINK25]Some companies pointed that the known cell conditions for LTM cell switch delay requirements are different from the known cell conditions for existing HO requirement based on L3 measurement, so whether and how to address the mismatch on definition of known cell should be further discussed.
In our view, the existing HO requirement and LTM cell switch delay requirement will be applied for different scenarios and conditions. For a UE, two sets of requirements will not apply simultaneously in a certain cell switch or handover, which set of requirements and the corresponding known cell conditions shall be applied depends on the implementation of the network. Therefore, we believe that the mismatch on definition of known between existing HO requirement and cell switch delay requirements also depends on the implementation of the network.
[bookmark: OLE_LINK26][bookmark: OLE_LINK27]Observation 3: The existing HO requirement and LTM cell switch delay requirement will be applied for different scenarios and conditions. For a UE, two sets of requirements will not apply simultaneously in a certain cell switch or handover.
[bookmark: _GoBack]Proposal 3: The mismatch on definition of known between existing HO requirement and cell switch delay requirements depends on the implementation of the network.
3. Conclusion
[bookmark: _Toc423020280]In this paper, we provide our views on cell switch delay requirements. From this discussion we have derived the following observations and proposals: 
Observation 1: Option 1 considered that some parameters have already been loaded before cell switch command and RF retuning/BB processing execution is not needed for the role switch scenario, it is differentiated by exact scenarios.
Observation 2: Option 2 will lead to more UE complexity, but it seems more complete and can deal with more different varied use cases.
Proposal 1: Introduce UE capability for shorter Tprocessing,2/ TLTM-processing.
· At least 10ms can be considered for candidate reduced values.
Proposal 2: There is no need to introduce UE capability on ‘TLTM-RRC-processing/Texecution + Tprocessing,2’.
Observation 3: The existing HO requirement and LTM cell switch delay requirement will be applied for different scenarios and conditions. For a UE, two sets of requirements will not apply simultaneously in a certain cell switch or handover.
Proposal 3: The mismatch on definition of known between existing HO requirement and cell switch delay requirements depends on the implementation of the network.
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