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1. Introduction
[bookmark: OLE_LINK1]This paper discusses some open issues related to the dynamic cell switch. More specially, the following parts are involved:
· The content of the LTM triggering MAC CE
· Partial MAC reset
· Timer-supervised LTM
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
· The acquisition of TCI state
On whether the LTM command MAC CE should include the TCI state information for beam activation of the target cell, there still remains to be 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.


In our view, this issue may further depend on the detailed case on the access to the target cell. In L3 handover, UE and 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 mechanisms are both supported.
In the RACH-less scenario, when UE receives the LTM triggering MAC CE, UE should access to the target cell without performing 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 triggering MAC CE. Besides, this had also been confirmed by RAN1 112 meeting that the TCI state information should be included in the LTM triggering MAC CE at least for Scenario 2:
	· The agreement on scenario 2 (Beam indication together with cell switch command) at RAN1#111 is further clarified as the following:
· Beam indication for the target cell(s) is conveyed in the MAC CE used for LTM triggering for scenario 2


Therefore we propose,
Proposal 1: The TCI state to activate for the target cell can be included in the LTM triggering MAC CE.
· The acquisition of TA
Early TA acquisition for candidate cells before cell switch command is supported through PDCCH order by RAN1, and the LS [1] on the feasibility of with/without RAR has been sent to RAN2/RAN3/RAN4 for further check. In our view, if RAR is not needed, it is straightforward to include the TA information in the LTM command; if RAR is needed, there may be the situation where the source DU acquires the TA information of target cell(s) in advance, but only with a little soon the LTM is triggered before RAR is transmitted. In this case the NW does not need to send the RAR to UE, instead it can include the TA information in the LTM command. If the NW sends the LTM command after transmitting RAR to UE, this also introduces more latency of cell switch.
Therefore we propose,
Proposal 2: The TA information of target cell can be included in the LTM triggering MAC CE.
· Preamble index indication for CFRA-based RACH
For the RACH-based LTM, CFRA is supported, i.e. pre-configure the CFRA resource by RRC:
	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, thus 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 triggering 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 triggering MAC CE, which may introduce extra latency for sending LTM command.
Proposal 3: At least for intra-DU RACH based LTM, the preamble index can be included in the LTM triggering MAC CE if CFRA is needed. FFS for inter-DU.
· Whether to support simultaneous activation/deactivation of SCell
LTM 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/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/Enhanced SCell Activation/Deactivation MAC CE with the LTM triggering MAC CE in one MAC PDU, and then 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 triggering MAC CE.
Option 2 – NW ensures the candidate configuration only includes SCell(s) that is in active state. If UE receives the LTM triggering 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/Enhanced SCell Activation/Deactivation MAC CE.
RAN2 could further discussion the above options.
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]Proposal 4: Do not support SCell activation/deactivation via the LTM triggering MAC CE.
2.2 Partial MAC reset
· Further consideration on HARQ reset
On the handling of HARQ process during partial MAC reset, it had been agreed in RAN2 121 meeting as follows:
	No consensus to support HARQ continuation (and in order to resume discussion some new input may be needed, e.g. quantitative evidence of a serious problem).


This means from RAN2 perspective we tend to not continue the HARQ process of the source cell when performing cell switch, even in the scenario of intra-DU LTM. We understand that by this way less impact on handling LTM HARQ process shall be caused on RAN2 spec, but considering that one intention of the LTM is to avoid L2 reset, and the LTM shall support the cell switch scenario from CA to CA, there may be the possible case where not all SCells are involved within the LTM cell switch. i.e. some SCells are in the activated state before and after the cell switch. In this situation it is feasible to keep the HARQ process associated with these cells to be continued. If all the HARQ processes of this MAC entity are reset, then the data transmission on these SCells shall be interrupted, which is not the expected outcome. 
Observation 1: Reset all HARQ processes will cause data interruption on the SCells that are in the activated state before and after the cell switch.
To handle above mentioned case, reset HARQ should only be performed in the source cells that involves with the LTM cell switch, i.e. SpCell and the SCells that are not included in the target configuration. Thus the HARQ reset should be performed per cell instead of per MAC entity. 
Proposal 5: For the SCells kept active before and after the intra-DU LTM execution, the HARQ processes are continued during partial MAC reset. 
· How to handle other procedures during partial MAC reset
Except for the HARQ handling, now we have no consensus on handling other procedures for partial MAC reset that had been mentioned in the summary of [2]. In the following we give our views on these issues.
· RACH
RACH is a per-cell procedure and only performed by UE in SpCell. During LTM the SpCell is changed and thus the ongoing RACH should be stop.
· SR
SR is transmitted on PUCCH to request PUSCH resources for new transmission. When an SR is triggered, it shall be considered as pending until it is cancelled. The MAC entity may be configured with zero, one, or more SR configurations. If the MAC entity is not configured with SR resource and there exists pending SR, RACH will be triggered and the pending SR will be cancelled. If the MAC entity is configured with SR resource, the SR configuration is per-cell, and thus the triggered SR should be cancelled due to the fact that the target cell may configure UE with a different PUCCH resource after LTM.
· Logical channel Bj value
For each uplink logical channel the UE maintains a Bj value for scheduling prioritization based on QoS requirements for each radio bear. Since the partial MAC reset only focuses on intra-DU, the logical channel configuration should be unchanged for those channels that exist in both source and target cells, therefore the Bj value can be kept during partial MAC reset.
· BFD/BFR
The BFD related counter and timer should be reset since the BFD/BFR is per cell procedure, and the RS used for BFD shall be reconfigured by the gNB after cell switch. The triggered BFR should be cancelled since the recovery information contained in the MAC CE for BFR is only meaningful for the beam recovery of source cell.
· PHR
PHR is used to provide the power headroom for the activated serving cell to the gNB so that the gNB can make reasonable scheduling for uplink transmission. Since the source and target may have different path loss, the triggered PHR should be cancelled after LTM.
· BSR
BSR is used to inform gNB of the data volume remained in PDCP/RLC for uplink transmission. For intra-DU mobility the anchor of PDCP/RLC is not changed at the NW side. Besides, the reporting of the BSR MAC CE is on the level of per LCH/LCG. As we mentioned above, the logical channel configuration should be unchanged before and after cell switch, thus the triggered BSR can be continued to let the gNB know the uplink requirements in early.
· Consistent LBT failure
LBT failure is indicated from physical layer, and the consistent LBT failure is detected per UL BWP for each active serving cell. If the serving cell change occurs by LTM, continue LBT detection is senseless.
· Triggered Recommended bit rate query
The recommend bit rate query is used to ask the gNB to change the link bit rate when the UE receives the notification from the application layer that the peer is about to change the coding bit rate. Even though LTM is performed, the request for recommended bit rate is still needed by application layer indication since the session is still ongoing.
· TAT
Regarding how to handle the TAT in the source configuration upon partial MAC reset, some companies think if the PCell is changed into a new cell that is a previously serving SCell, the TAT of PTAG can be continued. This is feasible because the information of TAT for each TAG is controlled under the MAC entity of the same DU before and after the cell switch. If the NW wants to restart the TAT, NW can send TA command or trigger CFRA for UE to acquire the updated TA, then UE follows legacy procedure to restart the TAT for corresponding TAG during/after cell switch. Since TA can be included in the LTM command, the UE shall restart the TAT for the PTAG if TA information is contained in the LTM command. 
[bookmark: OLE_LINK71]Proposal 6: Upon performing partial MAC reset during intra-DU LTM, the following procedures can be continued,
· Logical channel Bj value;
· Triggered BSR;
· Triggered Recommended bit rate query;
· TAT running.
Proposal 7: Upon performing partial MAC reset during intra-DU LTM, if the TA is included in the LTM command, UE shall restart the TAT of PTAG.
2.3 LTM 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. For simplicity, the CHO mechanism can be taken as baseline. In CHO, when UE does not successfully access to the target cell upon T304 expiry, UE shall initiate the RRC re-establishment procedure. Upon selecting a suitable cell while T311 is running, if this cell is one of the candidate cells, UE shall apply the candidate configuration for this cell and continues the CHO procedure. Otherwise, UE shall initiate transmission of the RRCReestablishmentRequest message, which triggers RACH procedure in the selected cell to re-establish the RRC connection. If the LTM reuses the similar recovery mechanism, it helps to enhance the reduction on the recovery latency.
Proposal 8: The UE behaviors on the LTM timer as following,
· UE starts the LTM timer upon receiving the LTM command,
· UE stops the LTM timer upon the successful access to the target cell,
· Upon the timer expiry, UE initiates the RRC re-establishment procedure.
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 of which are aware by MAC, so it is straightforward that the LTM timer is maintained in UE’s MAC entity.
Proposal 9: The LTM timer is maintained in MAC.

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, it seems more flexible to indicate the LTM timer to UE by the LTM triggering 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 intra-CU inter-DU case before the source DU sends the LTM triggering MAC CE. 
Proposal 10: RAN2 to discuss the time value of LTM timer,
· Two timer values for RACH based and RACH-less based LTM, by the candidate cell configuration;
· One timer value, by the LTM triggering MAC CE.
3. Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]This paper further discusses some open issues on dynamic cell switch. The conclusion of this paper is summarized as follows,
The content of the LTM command MAC CE 
[bookmark: _GoBack]Proposal 1: The TCI state to activate for the target cell can be included in the LTM triggering MAC CE.
Proposal 2: The TA information of target cell can be included in the LTM triggering MAC CE.
Proposal 3: At least for intra-DU RACH based LTM, the preamble index can be included in the LTM triggering MAC CE if CFRA is needed. FFS for inter-DU.
Proposal 4: Do not support SCell activation/deactivation via the LTM triggering MAC CE.

Partial MAC reset
Observation 1: Reset all HARQ processes will cause data interruption on the SCells that are in the activated state before and after the cell switch.
Proposal 5: For the SCells kept active before and after the intra-DU LTM execution, the HARQ processes are continued during partial MAC reset. 
Proposal 6: Upon performing partial MAC reset during intra-DU LTM, the following procedures can be continued,
· Logical channel Bj value;
· Triggered BSR;
· Triggered Recommended bit rate query;
· TAT running.
Proposal 7: Upon performing partial MAC reset during intra-DU LTM, if the TA is included in the LTM command, UE shall restart the TAT of PTAG.

LTM timer
Proposal 8: The UE behaviors on the LTM timer as following,
· UE starts the LTM timer upon receiving the LTM command,
· UE stops the LTM timer upon the successful access to the target cell,
· Upon the timer expiry, UE initiates the RRC re-establishment procedure.
Proposal 9: The LTM timer is maintained in MAC.
Proposal 10: RAN2 to discuss the time value of LTM timer,
· Two timer values for RACH based and RACH-less based LTM, by the candidate cell configuration;
· One timer value, by the LTM triggering MAC CE.
4. Reference
[1] R2-2302053, LS on L1 measurement RS configuration and PDCCH ordered RACH for LTM, NR_mob_enh2-Core
[2] R2-2213336, Potential Partial MAC Reset for intra-DU LTM

