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1. Introduction
[bookmark: OLE_LINK1]In this paper we further discuss some open issues related to the dynamic cell switch. More specially, the following parts are involved:
· The content of the LTM command MAC CE
· Partial MAC reset
· LTM supervising timer
Section 2 gives the detailed discussion of above mentioned parts, and followed by Section 3 that gives the summary of this paper.
2. Discussions
2.1 The content of the LTM command MAC CE
Issue 1: The indication of role change for LTM
The previous meetings [1-2] had discussed the possible use cases for LTM on the CA scenario, and based on the discussion the role change is supported when UE is configured with CA:
	For L1L2 mobility, Target Pcell/SCell can be current SCell/PCell, i.e., current SCell/PCell can be configured as candidates.


In legacy, when UE is performing data transmission on SCell, it means that UE has acquired the DL/UL timing information (i.e., DL sync and UL TA) for the corresponding SCell. Therefore, if UE is indicated by the network to perform cell switch with role change between the SpCell and an active SCell using LTM, some components such as the acquisition of DL/UL timing is not needed, which further contributes to reduce the latency of cell switch. For other active SCell(s) that are not involved within role change, the DL/UL transmission can be continued without impact, but it is not excluded that other de-activated/active SCell(s) are further handled based on NW control, and this can be left for further study.
Observation 1: No RACH or TA pre-acquisition needs to be performed when UE performs cell switch between SpCell and an active SCell.
Furthermore, UE has got DL/UL sync with the active SCell already, and SCell configuration has been applied. Considering the DL/UL transmission has performed on the SCell, it seems when the UE performs the role change, the DL/UL transmission can be kept without interruption even before the arrival indication:
	UE arrival in the target cell need to be indicated (somehow)


Observation 2: Since UE has applied the SCell configuration before the role change, UE could keep the data transmission without interruption for the two involved cells during the role change procedure.
Based on the benefits caused by the use case of role change in LTM, a separate indication is suggested in the LTM command to assistant the UE to distinguish the special case and trigger special UE behavior to reach the aim of no interruption during the role change procedure.
Proposal 1: The LTM triggering MAC CE should be able to indicate that the cell switch is for role change between SpCell and an active SCell.
Currently, when a new SCell is added to the UE’s serving cell, the IE pucch-Cell in PDSCH-ServingCellConfig is used to indicate on which serving cell the UE shall use to transmit PUCCH if this SCell is not a PUCCH SCell. Regarding the role change case, the basic principle is the SCell that the SpCell is changed to should have PUCCH configuration. Then there are following cases that need further discussion:
Case 1 – Only one SCell is configured as PUCCH SCell. When UE receives the LTM command MAC CE that indicates the role change scenario, the UE shall in default change the SpCell into this PUCCH Scell.
Case 2 – If supported by the UE, the network may configure at most one additional SCell of a cell group with PUCCH-Config (i.e. PUCCH SCell). If PUCCH cell switching is supported by the UE, the network may configure two TDD serving cells with PUCCH-Config within each PUCCH group. In this situation, multiple SCells within one cell group may be configured with PUCCH, and thus the cell index is needed to inform UE which SCell to change into.
Case 3 – Pre-configure PUCCH for candidate SCell(s), and the PUCCH configuration can only be activated upon this cell is indicated to be SpCell, as analyzed in our paper [3].  In this case maybe multiple SCell(s) can be pre-configured with PUCCH, and thus also the cell index is needed to inform UE which SCell to change into.
Proposal 2: When the LTM triggering MAC CE indicates the role change, it should be able to indicate target SCell index to which UE will change the SpCell.
Issue 2: The acquisition of TCI state
Regarding the issue on whether the LTM command MAC CE should include the TCI state information for beam activation of the target cell, there exist the following 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.


Whether to indicate the TCI state may further depend on the detailed case on the access to the target cell. In legacy, for L3 handover, UE and the NW acquire the beam information by performing RACH procedure in the target cell. For LTM some difference may occur since RACH-less and RACH based mechanism are both supported. 
In the RACH-less scenario, when UE receives the LTM command MAC CE, UE should access to the target cell without triggering RACH. Considering the UE could provide the L1 measurement report of the candidate cell to the gNB before reception the LTM command, the gNB could make the decision on which beam of the candidate cell is suitable for the UE, thus it is feasible to allow the gNB to indicate the suitable TCI state information by the LTM command MAC CE. 
Proposal 3: The LTM triggering MAC CE should be able to indicate the TCI state of the target cell when RACH-less LTM procedure is performed.
Issue 3: The acquisition of TA
Although the early TA acquisition for candidate cells before cell switch command is supported by RAN1, one key point is that the maintenance of valid TA value of the candidate cell. Considering the TA of the candidate cell couldn’t be applied before the reception of the LTM command, so there is not necessary to leave the maintenance of the valid TA of the candidate cells to UE, instead it could be under the NW control. Another issue is when to send the TA of the candidate cells to the UE. For the same reasons as previously stated, it is better to provide the TA to the UE in the LTM command.
Observation 3: UE does not need to know the TA value before cell switch, so the maintenance of valid TA value should be at NW side.
Proposal 4: NW should be able to include the TA information of target cell in the LTM triggering MAC CE.
Issue 4: Preamble index indication for CFRA-based RACH
Even though the pre-configured CFRA resource for the LTM is supported:
	RAN2 assumes RACH resource for CFRA for L1 L2 dynamic switch may be provided in RRC configuration (or potentially by MAC CE FFS).  


But the UE may access the candidate cell via RACH-less mechanism, for this case, the reserved CFRA resource will not be used. Even UE accesses the candidate cell via RACH based mechanism, when the UE could access the candidate cell is difficult to predict, the pre-configured CFRA resource via RRC may be reserved by the candidate cell for a long time, which is a waste for the candidate cell. Taking this into consideration, it could bring flexibility for NW to dynamically indicate the CFRA resource i.e. preamble index to be contained in LTM command.  At least for the intra-DU case, this can be easily implemented since DU knows the preamble information of target cell and can include it in the LTM command MAC CE without the inter-node interaction. For the intra-CU inter-DU case, some impact on the RAN3 may occur since source DU needs to negotiate the preamble with target DU before sending the LTM command MAC CE, which may introduce extra latency for sending LTM command.
Proposal 5: At least for intra-DU, the preamble index can be included in the LTM triggering MAC CE if CFRA is needed. FFS for inter-DU.
Issue 5: Whether need to simultaneous activation/deactivation of SCell
RAN2 has confirmed to support the case where L1L2 based mobility supports PCell change with SCell change, then the following issue should be discussed:
	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).


Now when UE is configured with CA, we have SCell Activation/Deactivation MAC CE or Enhanced SCell Activation/Deactivation MAC CE to dynamically control the state of SCell(s) in one cell group. When considering the LTM, Instead of including the SCell activation/deactivation indication in the LTM command, there may be other candidate solutions to achieve this intention:
Option 1 – At least for the intra-DU case NW could combine the SCell Activation/Deactivation MAC CE or Enhanced SCell Activation/Deactivation MAC CE with the cell switch command MAC CE in one MAC PDU, and transmit it to UE within one TB. For the inter DU case, the source DU can request the content of the MAC CE for SCell Activation/Deactivation from the target DU before sending the LTM command MAC CE.
Option 2 – NW ensures the candidate configuration only includes SCell(s) that is in active state. If UE receives the LTM command MAC CE, UE thinks all SCell(s) to be in active state by default, then if needed, followed by legacy procedure to deactivate SCell(s) by sending SCell Activation/Deactivation MAC CE or Enhanced SCell Activation/Deactivation MAC CE.
RAN2 could further discussion the above options.
Proposal 6: Do not support SCell activation/deactivation via the LTM triggering MAC CE.
2.2 Partial MAC reset
Issue 1: What procedure can be maintained by partial MAC reset
Regarding the issue on partial MAC reset for the intra DU scenario, in last meeting we have reached some initial consensus:
	RAN2 to have the mindset to have a common design for partial MAC reset for different cell change cases in intra-DU scenario (as far as reasonable)
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]The summary in [R2-2213336] could be considered as the starting point for partial reset in intra-DU.


Generally we agree with the most of opinions for partial MAC reset in the summary of [4]. But for the HARQ handling, we have some further considerations. As mentioned in [4], all the DL/UL HARQ processes are suggested to be maintained. For the DL HARQ, it helps to combine the packets received before and after cell switch by maintaining the received packets without clearing soft buffer. For the UL HARQ, it helps to avoid packet loss and RLC retransmission. 
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]We agree the intention, and we support it is not needed to reset all the HARQ process. The concern is that if the target cell is configured with less HARQ process number than the source cell, keeping all the HARQ processes of the source cell is not reasonable, because at least the exceeded HARQ processes should be reset. To cover this scenario for a common design, one option is that the UE resets the exceeded HARQ processes by default, and continues the remaining HARQ processes. Another simpler option is that UE always resets all the HARQ processes for the related cell. This option may increase the packets loss when performing LTM.
Proposal 7: For partial MAC reset, UE shall not reset all the DL/UL HARQ processes for this MAC entity. 
Proposal 8: RAN2 to further discuss how to perform DL/UL HARQ reset for intra-DU scenario,
Option 1 – UE resets the exceeded HARQ processes by default, and continues the remaining HARQ process;
Option 2 – UE resets all the HARQ processes of the involved cells (cells perform cell changed).
2.3 LTM supervising timer
Issue 1: Which entity to maintain the LTM supervising timer
To control cell switch based on LTM, last meeting we have agreed that:
	LTM cell switch is supervised by a timer


But the details were not discussed. In legacy T304 is used to control the L3 handover and the timer is maintained in the UE’s RRC layer. When considering LTM, the design of the LTM timer can take T304 as reference. Similar like T304, the UE should start the timer upon receiving the LTM command, and stop the timer upon successfully complete the access to the target cell. How UE verifies the successful access to the target cell should base on the different cases,
· Case 1 – RACH-based LTM
For RACH based case, the successful access to the target cell should be the time instant when UE successfully completes the RACH procedure.
· Case 2 – RACH-less LTM
For the RACH-less case, possibly we can use the LTE RACH-less handover for reference. In LTE, RACH-less handover is supported and if MAC indicates the successful reception of a PDCCH transmission addressed to C-RNTI, the UE will consider the handover is successfully completed.
Upon the timer expiry, the UE should perform the LTM failure procedure, which should be further discussed.
Proposal 9: The LTM supervising timer are maintained as following,
· UE starts the LTM supervising timer upon receiving the LTM command,
· UE stops the LTM supervising timer upon the successful access to the target cell,
· FFS on the UE behaviour upon the timer expiry.
Then another issue is whether the LTM timer is maintained in UE’s RRC or in UE’s MAC entity. 
As mentioned above, UE should start the timer upon receiving the LTM command MAC CE, and the stop of the timer is performed when RACH procedure completed or successful reception of a PDCCH transmission addressed to C-RNTI, both it is aware of by MAC, so from this perspective it is straightforward that the LTM timer is maintained in UE’s MAC entity.
Proposal 10: The LTM supervising timer is maintained in MAC.
Issue 2: How to configure the LTM timer
Another issue is how to configure UE with the timer used for LTM. In legacy, when NW controls UE to perform handover using the RRCReconfiguration message, the IE reconfigurationWithSync shall include the T304 configuration. For LTM, since both RACH and RACH-less scenarios are supported, the timers that control the cell switch for both scenarios may require different configuration due to different delay requirement. From this perspective, NW should be able to inform UE to apply separate timer value based on different scenarios. Two options are provided to discuss:
· Option 1 – By the candidate configuration
The candidate configuration can include two separate timer values for RACH and RACH-less scenarios separately, and UE knows which timer is used for RACH scenario or RACH-less scenario based on the indicated accessing way or through explicit configuration. 
Option 2 – By the LTM command MAC CE
Since the LTM timer is used when UE is triggered to perform cell switch by the LTM command MAC CE, it seems more flexible to indicate the LTM timer to UE by the LTM command MAC CE. 
Since the timer configuration should be provided by the target cell, Option 1 can provide UE with the timer information in advance through the candidate configuration. For Option 2, it may need inter-node interaction for inter-DU case before the source DU sends the LTM command MAC CE. 
Proposal 11: RAN2 to discuss how to configure LTM supervising timer,
Option 1 – By the candidate cell configuration;
Option 2 – By the LTM triggering MAC CE.
3. Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]The content of the LTM command MAC CE
Observation 1: No RACH or TA pre-acquisition need to be performed when UE performs cell switch between SpCell and an active SCell.
Observation 2: Since UE has applied the SCell configuration before the role change, UE could keep the data transmission without interruption for the two involved cells during the role change procedure.
Proposal 1: The LTM triggering MAC CE should be able to indicate that the cell switch is for role change between SpCell and an active SCell.
Proposal 2: When the LTM triggering MAC CE indicates the role change, it should be able to indicate target SCell index to which UE will change the SpCell.
Proposal 3: The LTM triggering MAC CE should be able to indicate the TCI state of the target cell when RACH-less LTM procedure is performed.
Observation 3: UE does not need to know the TA value before cell switch, so the maintenance of valid TA value should be at NW side.
Proposal 4: NW should be able to include the TA information of target cell in the LTM triggering MAC CE.
Proposal 5: At least for intra-DU, the preamble index can be included in the LTM triggering MAC CE if CFRA is needed. FFS for inter-DU.
Proposal 6: Do not support SCell activation/deactivation via the LTM triggering MAC CE.
Partial MAC reset
Proposal 7: For partial MAC reset, UE shall not reset all the DL/UL HARQ processes for this MAC entity. 
Proposal 8: RAN2 to further discuss how to perform DL/UL HARQ reset for intra-DU scenario,
Option 1 – UE resets the exceeded HARQ processes by default, and continues the remaining HARQ process;
Option 2 – UE resets all the HARQ processes of the involved cells (cells perform cell changed).
LTM supervising timer
Proposal 9: The LTM supervising timer are maintained as following,
· UE starts the LTM supervising timer upon receiving the LTM command,
· UE stops the LTM supervising timer upon the successful access to the target cell,
· FFS on the UE behaviour upon the timer expiry.
Proposal 10: The LTM supervising timer is maintained in MAC.
Proposal 11: RAN2 to discuss how to configure LTM supervising timer,
Option 1 – By the candidate cell configuration;
Option 2 – By the LTM triggering MAC CE.
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